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1.0 INTRODUCTION 
 

1.1. Project Background 
 
A general re-evaluation study of the December 1993 General Design Memorandum 
(GDM) for flood protection on Coyote and Berryessa Creeks is being jointly conducted 
by the Santa Clara Valley Water District (SCVWD) and the U.S. Army Corps of 
Engineers (Corps). The purposes of this study are to reduce flood damage to populated 
areas, provide environmental improvements, reduce maintenance requirements, improve 
fish passage, and increase recreational opportunities, as feasible. A General Re-
evaluation Report (GRR) is to be prepared to address the goals and objectives mentioned 
in the General Re-evaluation Study, and is to include an Environmental Impact Statement 
(EIS). The GRR/EIS will comply with all applicable laws and regulations and be fully 
coordinated with other federal, state, and local agencies.  
 
In order to fulfill the requirements of the EIS, a detailed description of existing 
environmental conditions is necessary. However, existing data were unavailable for many 
environmental characteristics of Berryessa Creek. For this reason, a number of aquatic, 
riparian, and wildlife assessments have been conducted to document the baseline 
conditions. These baseline conditions will provide a standard for comparison of future 
conditions with project implementation, which will be expected to meet or improve 
existing conditions. In particular, this report provides baseline temperature characteristics 
for Berryessa Creek over a one-year period from November 2001 through November 
2002.  
 

1.2. Project Location 
 
The Berryessa Creek drainage basin covers 22 square miles in northeastern Santa Clara 
County, California. Flowing westerly from its headwaters in the Diablo Range, it begins 
approximately 2000 feet above mean sea level. The creek flows west through the cities of 
San Jose and Milpitas, and then turns northward and drains into Lower Penitencia Creek, 
which is a tributary to Coyote Creek that flows into the San Francisco Bay. The basin 
consists of flat valley and foothill areas, which have been urbanized rapidly. The project 
area for the study encompasses a 4.5-mile (7.2 km) length of Berryessa Creek, beginning 
approximately 600 feet (182 m) upstream of Old Piedmont Road and ending at Calaveras 
Boulevard (Hwy 237). 
 

1.3. Project Objectives 
 
The objective of water temperature monitoring is to provide a baseline of water quality 
conditions within Berryessa Creek. Aquatic species are restricted to specific temperature 
ranges. Alterations to Berryessa Creek for the purpose of flood control have the potential 
to disturb thermal regimes, resulting in loss of stream productivity and fish use. 
Documentation of water temperature baseline conditions will provide the information 
needed to determine the existing condition of Berryessa Creek, as well as protect it from 
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potential adverse effects associated with future proposed actions  as a result of the general 
re-evaluation study.  
 
2.0 METHODS 
 
Berryessa Creek was divided into 3 stream reaches based on physical and biological 
habitat characteristics and also on the proposed project location. The first reach was 
located at the upstream end of the project area, the second reach included the remaining 
project area, and the third reach was downstream of the project area. Temperature 
monitoring was conducted within each of these 3 reaches.  
 
Reach 1. This reach includes the upper 600 feet of the project area, starting from Old 
Piedmont Road and extending upstream. This portion of the creek runs through the 
foothills of the Diablo Range and is the least modified reach. This reach generally has 
intermittent flow, although water may be present in the larger pools during the low-flow 
season. 
 
Reach 2. This is the middle reach, which encompasses the remainder of the project area. 
It begins at Old Piedmont Road and continues downstream to the Calaveras Boulevard 
crossing. This reach includes both the greenbelt area comprised of natural stream habitats 
and a long length of highly modified channel with concrete or high dirt banks and 
significant deposits of sand and gravel in the channel bed. This reach does not have 
perennial flow. 
 
Reach 3. This reach includes the remaining length of the creek from Calaveras Boulevard 
to its confluence with Lower Penitencia Creek and Coyote Creek. This reach is entirely 
downstream of the project area. This reach is comprised of highly modified channel, 
although perennial flow is present throughout most of the reach due to irrigation runoff 
and other discharges throughout the low-flow season. The lower end of this reach is 
tidally influenced. 
 
A total of 6 gauges were placed and gauge locations are described in Table 1. Five 
gauges were within the project area and the sixth gauge was downstream of the project 
area. Multiple gauges were used to assure the best potential for obtaining year-round 
water temperature data and to minimize loss of data due to vandalism or other unforeseen 
circumstances. 
 
Initial gauge deployment occurred on November 15, 2001. Optic Stow-Away Continuous 
Recording Temperature Gauges were used for this study. Gauges were programmed to 
record every 30 minutes. Temperature gauge recording memory allowed data to be 
collected continuously for 5-month long intervals. Within the sampling period of one 
year, data were downloaded from the gauges a total of 3 times, using BoxCar® Pro 4 
software. The first recording period extends from November 15, 2001 to March 22, 2002. 
The second period ended on August 21, 2002. The final period ended with final gauge 
collection on November 19, 2002. Temperature data were then imported into Microsoft 
Excel format for graphing and analysis.  
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The gauges were placed within the deepest point of the creek, pools or thalweg, at the 
time of deployment in order to assure submergence of gauges during even low flow 
periods. Gauges were placed within PVC casings, which were drilled with several holes 
to allow water flow-through, and locked to prevent theft. The PVC casings were then 
secured to rebar posts and locked to a nearby tree or other permanent feature using 
chains.  
 

 
 
3.0 RESULTS AND DISCUSSION 
 
Low flow monitoring was conducted concurrent with temperature monitoring. 
Intermittent and low flow conditions resulted in collection of water temperature data for 
only portions of the year at several sites. Upstream of Old Piedmont Road, the creek is 
intermittent, with flows present from November to mid-June. Throughout the greenbelt 
area, flows were intermittent and typically occurred only after a rainfall event. At the 
downstream portion of the monitored creek, near Calaveras Boulevard, the creek flows 
year-round.  
 
Data were most reliably available from gauges BRY 1, 2, 5 and 6. However, the most 
reliable data from each reach of the creek were taken from a single gauge. BRY 1 is most 
representative of Reach 1, BRY 5 provided the most data for Reach 2, and BRY 6 
provided the most reliable data for Reach 3. 
 

Table 1.  Temperature monitoring gauge locations in Berryessa Creek. 

Gauge Description/ 
Latitude and Longitude Location 

BRY1 
Upstream End of Project Area 
N37°27.309’, W121°51.206’ 

Southeast of Arlen Court, approximately 400 
feet upstream of Old Piedmont Road 

BRY2 
Upstream End of Project Area 
N37o25.267’, W121o51.277’ 

Southeast of Arlen Court, approximately 200 
feet upstream of Old Piedmont Road 

BRY3 
Middle Project Area 
N37o24.547’, W121o53.916’ 

Approximately 200 feet downstream of the 
footbridge at Berryessa Creek Park 

BRY4 
Middle Project Area 
N37o24.506’, W121o52.124’ 

Upstream of the concrete channel located just 
upstream of Morrill Road 

BRY5 
Downstream End of Project Area 
N37o25.969’, W121o53.547’ 

Between Los Coches Street and Calaveras 
Boulevard 

BRY6 
Downstream of Project Area 
N37o26.129’, W121o53.604’ 

Beneath Hillview Drive bridge 
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Water temperatures ranged from a minimum of 38.3°F to a maximum of 84.7°F 
throughout the entire creek for the year. Temperatures in the upper reach were several 
degrees cooler than in the lower reaches on average, while the lower reaches had little 
measurable difference between them. In fact, BRY 5 and 6 temperatures were quite 
similar, likely due to their close proximity at the lower reaches of the creek.  
 
Average summer temperatures, measured from June 21 to September 19, ranged from 
59.8°F to 84.7°F. Winter temperatures, measured from December 21 to March 20, ranged 
from 38.3°F to 71.3°F. A summary of temperatures at each reach has been provided in 
Table 2. Average, maximum, and minimum temperatures for seasonal periods is provided 
in Tables 3 and 4. Monthly average, minimum, and maximum temperatures are 
represented in Figures 1 and 2.  
 

Table 2.  Water temperature average, maximum, and minimum °F (°C) by reach. 

Reach Gauge Average Maximum Minimum 

Upper BRY 1 54.5 (12.5) 78.2 (25.7) 38.3 (3.5) 

Middle BRY 5 62.6 (17.0) 84.7 (29.3) 42.8 (6.0) 

Lower BRY 6 62.6 (17.0) 84.0 (28.9) 42.4 (5.8) 

 

Table 3.  Summer1 average, maximum, and minimum temperature °F (°C) by 
reach. 

Reach Gauge Average Maximum Minimum 

Upper BRY 1 n/a  n/a n/a 

Middle BRY 5 69.7 (20.94) 84.7 (29.26) 59.8 (15.46) 

Lower BRY 6 69.9 (21.09) 80.5 (26.92) 60.7 (15.97) 
1Period between June 21 and September 19, 2002.  

 

Table 4.  Winter (steelhead ESU spawning period1) average, maximum, and 
minimum temperature °F (°C) by reach. 

Reach Gauge Average Maximum Minimum 

Upper BRY 1 48.3 (9.02) 57.5 (14.17) 38.3 (3.48) 

Middle BRY 5 55.1 (12.85) 70.8 (21.57) 42.8 (5.99) 

Lower BRY 6 54.7 (12.60) 71.3 (21.81) 42.4 (5.76) 
1Period between December 21, 2001 and March 20, 2002 

 



7 

Figure 1.  Station BRY 1 Temperature Fluctuation.  
Monthly minimum, maximum, and average temperatures for BRY 1, representative of the 
upper reach of Berryessa Creek. Monitoring began November 15, 2001 and flows ended 
at this gauge location on June 18, 2002. 
 

 

Figure 2.  Station BRY 5 Temperature Fluctuation.  
Monthly minimum, maximum, and average temperatures for BRY 5, representative of the 
lower reaches of Berryessa Creek. Monitoring began November 15, 2001 and ended 
November 19, 2002. 
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3.1. Reach 1. Upstream End of Project Area  

 
Data from BRY 1 was available from the time of initial deployment until seasonal flow at 
the gauge ended in June. The last date of measurable flow occurred on June 18. As a 
result, data between November 15 and June 18 were analyzed. The average temperature 
in the upper reach was 54.5°F, with a maximum of 78.2°F and a minimum of 38.3°F. 
These temperatures are extremely high for the period of data collection, considering that 
it does not reflect summer high temperatures. Average cooler temperatures, or those 
below 55°F, occurred between January and April. The months of May and June both had 
average temperatures above 55°F. Maximum temperatures reach 55°F or above for all 
months. The highest maximum temperatures occur in May and June and are between 70 
and 80°F.  
 
At the BRY 2 gauge location, seasonal flow ended approximately one month earlier in 
the year than at BRY 1. Because data from BRY 2 represented a shorter time period, data 
from BRY 1 were selected to represent the upper reach. Temperatures were generally 
within 2 degrees of BRY1. 
 
Figure 3 and 4 below show the temporal fluctuation in temperatures measured within the 
upper reach. The increased fluctuation that occurs between June and the end of the 
sampling period (November 2002) indicates the gauge was measuring air temperature 
and not water temperature. During this period there are a few periods of decreased 
fluctuation, which indicate that an intermittent flow occurred, likely as a result of a 
rainfall event.  
 

3.2. Reach 2. Middle of Project Area  
 
Gauges BRY 3, 4, and 5 were located within this reach, and both gauges BRY 3 and 4 
were located within the greenbelt portion of the reach. BRY 5 was located at the 
downstream end of the project area. BRY 3 and 4 did not provide reliable water 
temperature data. BRY 5 provided continual water temperature recordings throughout the 
entire monitoring period of one year. BRY 5 provided data very similar to that of the 
lower reach gauge (BRY 6). Average water temperature here was 62.6°F, with a 
maximum of 84.7°F, and a minimum of 42.8°F.  
 
Average monthly temperatures remain at 55°F or below for the months between 
December and February. The remainder of the year, average monthly temperatures are 
between 55 and 70°F. Maximum temperatures reach above 60°F for all months. 
Temperatures above 70°F are reached between February and October, and temperatures 
above 80°F are reached between March and September.  
 
Data from BRY 3 and 4 only intermittently recorded water temperatures. Low flow 
monitoring at the greenbelt indicates that flows occurred sporadically. As a result, it is 
difficult to distinguish the measurements that reflect water temperature from those that 
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reflect air temperature. Figures 5 and 6 below show the extreme fluctuations of BRY 3 
and 4. 
 
Downstream of the greenbelt area, the channel is incised and there are several drop 
structures present. Significant deposits of sand and gravel are located in the channel. 
Flows appear to occur only during rainfall events and may be subsurface during a 
majority of the year. A number of warm, stagnant pools have formed as a result of the 
existing drop structures, which trap water, and intermittent flows, which fail to flush 
water downstream. This area is also subject to a high level of urban runoff, which may 
contribute to poor water quality. Gauges were not placed within pools formed by drop 
structures.  
 
During the second recording period, the casing of BRY 4 was destroyed and the gauge 
and all collected data for the period were lost. Again, fluctuating temperature 
measurements for this gauge indicates that water temperatures were not being regularly 
monitored. For BRY 4, which was observed to be buried beneath several inches of 
sediment during much of the monitoring period, data are likely a reflection of the 
temperature of the channel substrate.  
 

3.3. Reach 3. Downstream of Project Area 
 
BRY 6 recorded water temperature throughout the entire monitoring period. The average 
temperature was 62.6°F for the year, while the maximum temperature was 84.0°F and the 
minimum was 42.4°F. Although flows are year-round at this reach, average temperatures 
were extremely high. Average and maximum monthly temperatures are not significantly 
different from those of BRY 5. Figures 7 and 8 show the recorded temperatures at BRY 
6. This is likely due to the close proximity of the gauges. 
 

3.4. Effects of Temperature on the Aquatic Ecosystem 
 
Water quality, and specifically temperature, plays a significant role in determining the 
species assemblage present in an aquatic ecosystem. Coyote Creek and its tributaries 
have been identified as having beneficial uses for warm freshwater habitat, cold 
freshwater habitat, wildlife habitat, preservation of listed species, fish migration, and fish 
spawning. Historically, these creeks supported a population of steelhead trout, along with 
a native assemblage of cold and warm water fish. Berryessa Creek may have once 
provided a migration pathway and spawning habitat for steelhead trout during seasonal 
flows. However, urbanization of the area has resulted in the removal of the riparian zone 
and floodplain wetlands, and introduced poor water quality from stormwater and 
industrial runoff, which has decreased the capacity of the creek to support fish and 
wildlife species.  
 
Currently, within Coyote Creek, non-game fish species are supported, which are more 
tolerant of poor water quality conditions and low seasonal flows. Native fish present 
include hitch, prickly sculpin, Pacific lamprey, and possibly threespine stickleback 
(USACE 1988). Introduced species are now common and include carp, goldfish, and 
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mosquito fish (ibid). Although studies have not evaluated fish presence in Berryessa 
Creek, it is likely that fish diversity is similar to that of Coyote Creek. The Central 
California Coast Steelhead Trout Evolutionarily Significant Unit (ESU) has been listed as 
threatened pursuant to the Federal Endangered Species Act (Federal Register, August 2, 
1999) and the Coyote Creek watershed has been designated as Critical Habitat for this 
ESU (Federal Register, February 16, 2000). Only winter run steelhead are found in this 
ESU (NOAA 1996).  
 
Steelhead prefer temperatures between 50-55°F (10 –13°C) (Bell 1986). Long-term 
exposure to sub-lethal temperatures (55-77°F, 14-25°C) weakens trout and leaves them 
more susceptible to disease and predation. Temperatures above 77°F (25°C) are 
considered to be lethal. On the average, the downstream reaches of Berryessa Creek fall 
within the sub-lethal temperature range. Temperatures at the upper reach fall just under 
the lower limit of the sub-lethal range. However, all reaches within the creek have 
recorded temperatures lethal for steelhead.  
 
Adult steelhead are likely only to be present November-March, during spawning each 
year, while juvenile fish will migrate downstream by May or June. December and 
January are the only months at the lower reaches of Berryessa Creek that do not have 
sustained sub-lethal temperatures.   
 
However, high temperatures are not likely to be the current limiting factor for fish 
migration and spawning in Berryessa Creek. A number of fish passage barriers are 
present, in the form of drop structures placed for erosion and flood control, as well as the 
presence of low or no-flow conditions. Even if man-made barriers are removed, 
intermittent flows in Reach 2 would prevent upstream migration of fish during most of 
the year. During wetter years, fish migration might be possible. 
 
Temperatures also affect the assemblage of benthic macroinvertebrates and amphibians. 
Benthic organisms, which provide a prey base for fish and wildlife species, tend to thrive 
in cooler waters that have higher levels of dissolved oxygen. Native amphibians, such as 
endangered red-legged frogs, are also adapted to cooler water, while non-native species, 
such as bullfrogs, thrive in warmer waters.  
 
4.0 CONCLUSIONS 
 
Average yearly water temperatures within Berryessa Creek are high, with several months 
of the year sustaining average sub-lethal temperatures for steelhead. The lower reaches of 
the creek remain within sub-lethal temperatures for steelhead throughout the summer 
period. Average winter month temperatures tend to remain within suitable ranges for 
steelhead, with averages beneath 55°F (13°C) at all reaches, but infrequent periods of 
higher sub-lethal temperatures occur. Maximum temperatures during summer months 
often reach lethal ranges for steelhead at both the upper and lower reaches. 
 
Water temperature, and associated dissolved oxygen levels, may be a limiting factor to 
production of macroinvertebrates, amphibians, or other aquatic species. However, the 
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current limiting factor to anadromous fish spawning is the presence of several man-made 
fish passage barriers, as well as the seasonal nature of stream flow.  
 
High water temperatures at Berryessa Creek primarily occur as a result of solar gain in 
areas where riparian vegetation is degraded or absent. A lack of riparian vegetation or 
other stream cover results in direct exposure to sunlight, which increases water 
temperatures. Slow, low flow, or pooled waters can increase in temperature rapidly and 
significantly when exposed to sunlight.  
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Figure 3.  Water temperatures at BRY 1 in °C. 
 

Figure 4.  Water temperatures at BRY 2 in °C. 
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Figure 5.  Water temperatures at BRY 3 in °C. 

 

Figure 6.  Water temperatures at BRY 4 in °C. 
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Figure 7.  Water temperatures at BRY 5 in °C. 
 

 

Figure 8.  Water temperatures at BRY 6 in °C.
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EXECUTIVE SUMMARY 

Habitat assessments and ocular surveys were conducted for California red-legged frogs 

(CRLF; Rana draytonii) and foothill yellow-legged frogs (FYLF; Rana boylii) on 16, 24, 

and 31 March, 10 and 30 April, 17 May, and 20 and 27 July 2006, on the upper Berryessa 

Creek drainage in San Jose, Santa Clara County, California, to determine if these species 

were potentially present within and upstream of the proposed U.S. Army Corps of 

Engineers and Santa Clara Valley Water District Berryessa Creek Project site.  The 

surveys for CRLFs were conducted using the most recent U.S. Fish and Wildlife Service 

survey protocol.  The entire length of Berryessa Creek was surveyed from Morrill 

Avenue, upstream to a major fork in the drainage at 750 feet (approximately 0.5 miles 

east of the San Jose City Boundary).  Although there are no known records for CRLFs or 

FYLFs within the drainage, and no frogs of either species were observed on the creek 

itself, a breeding population of CRLFs was found in 3 of 5, spring-fed, ponds located in 

the middle part of the drainage near the eastern San Jose City Boundary, about 1.25 miles 

upstream of the proposed project area.  The ponds are located below a major spring on a 

hillside approximately 160 feet above the creek and 800 feet south of the creek.  Because 

of the pond’s distance from the creek, the lack of deep (>2-feet) pools in the creek, the 

intermittent nature of the creek (it flows less than 7 months out of the year during normal 

rainfall years), and the presence of predators such as raccoons (Procyon lotor), Berryessa 

Creek proper is unsuitable for CRLFs and FYLFs and they do not presently inhabit this 

stream.  Instead, Pacific treefrogs (Hyla regilla) and California toads (Bufo boreas 

halophilus), which are much more suited to intermittent and shallow aquatic habitats, are 

present in Berryessa Creek throughout the mainstream where they successfully breed at a 

number of locations within the drainage.  Since CRLFs and FYLFs do not inhabit the 

main channel of Berryessa Creek, CRLFs are unable to colonize the stream course, and 

the project site is 1.25 miles away from the nearest known CRLF population, the 

proposed project in upper Berryessa Creek will not have any adverse effects on these two 

species. 
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INTRODUCTION 

The Berryessa Creek Project is located in Santa Clara County, California, within the City 

of San Jose along a section of Berryessa Creek that runs from Morrill Avenue upstream 

to just above Old Piedmont Road (Figure 1).  The U.S. Army Corps of Engineers and 

their local partner, the Santa Clara Valley Water District, propose to rechannelize 

portions of the stream and enhance the riparian corridor in order to provide enhanced 

flood protection for the Cities of San Jose and Milpitas.  The project will also greatly 

enhance urban wildlife habitats (both aquatic and terrestrial) in Berryessa Creek Park and 

the greenbelt area.  Because the area lies within the native range of the California red-

legged frog (CRLF; Rana draytonii) and the foothill yellow-legged frog (FYLF; Rana 

boylii) [see Jennings et al. 1997, 1999], and there are known records for these two species 

within 5 miles of the project site (California Department of Fish and Game 2005), the 

following ocular surveys and habitat assessments were conducted to determine if there 

was any actual or potential breeding, feeding, movement corridors, and 

estivation/hibernation habitats for CRLF and FYLF.  Per recent taxonomic changes with 

frog species in California, I follow Jennings (2004) and Shaffer et al. (2004) and use the 

scientific name “Rana draytonii” for the CRLF.  In almost all other documents and field 

guides, this frog is stated as the subspecies “Rana aurora draytonii” (e.g., see Stebbins 

2003). 

 

 

STUDY AREA 

The portion of upper Berryessa Creek that was surveyed for frogs was from Morrill 

Avenue upstream to a major fork in the drainage at 750 feet elevation (approximately 0.5 

miles east of the easternmost San Jose City Boundary) [Figure 1].  This includes portions 

of the stream that flows through the greenbelt and Berryessa Creek Park and the other 

urbanized areas of the extreme northeastern part of San Jose.  Upstream of Old Piedmont 

Road, the creek flows through a brush and tree-lined canyon that (except for the bluegum 

(Eucalyptus globulus) forest just above Old Piedmont Road), is largely used for livestock 

grazing.  Although the stream channel contains areas of bedrock and cobble, there is a 
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Figure 1.  Location of the upper Berryessa Creek watershed in northeastern San Jose, 

project site location, and the reach of the stream surveyed for frogs. 
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great deal of fine sediment in the bed load with the result of almost no pools greater than 

2 feet deep.  Instead, most pools within the main creek channel are less than 1 foot deep.  

The upper part of the study area is relatively remote, although there are a number of dirt 

roads that reach houses located on the slopes within the upper Berryessa Creek drainage.  

Many of the dwellings contain orchards, stock ponds, and ornamental trees that contrast 

greatly with the native vegetation on the hillsides.  Only a single dirt road reaches the 

bottom of the upper part of Berryessa Creek that I surveyed. 

 

 

MATERIALS AND METHODS 

The habitat assessment and ocular surveys for the CRLF followed guidelines as set forth 

by the U.S. Fish and Wildlife Service (U.S. Fish and Wildlife Service 2005).  The habitat 

assessment and ocular surveys for FYLF followed those successfully used by me in other 

studies (e.g., see Jennings and Hayes 1994 and Jennings et al. 1999).  The entire study 

area was surveyed for both species during daylight hours on 16 March, 17 May, and 27 

July 2006, and at night on 24 and 31 March, 10 and 30 April, and 20 July 2006.  Surveys 

were conducted as per protocol survey standards for CRLFs (U.S. Fish and Wildlife 

Service 2005) and my long-term experience with both species (e.g., see Jennings and 

Hayes 1994).  A flashlight was used to locate the eye shines of frogs during nighttime 

hours and I repeatedly listened for calling male CRLFs and FYLFs using the 

identifications provided by Davidson (1995).  Additionally, I conducted a habitat 

assessment for both species following an initial review of historical information 

previously gathered by me (see Jennings et al. 1997, 1999).  All records for CRLFs and 

FYLFs within a 5-mile radius of the site were obtained and reviewed from the California 

Natural Diversity Database (California Department of Fish and Game 2005).  These 

records are plotted on aerial photographs and determined if they were within potential 

movement corridors for CRLFs and FYLFs within the upper Berryessa Creek drainage. 
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CALIFORNIA RED-LEGGED FROG OVERVIEW 

Federal listing status:  Threatened.  State listing status:  Species of Special Concern.  

On 15 January 1992, the CRLF was petitioned for listing as an endangered species by the 

U.S. Fish and Wildlife Service (Sorensen 1993) based on a 70% range reduction and 

continued threats to surviving populations (Miller 1994).  The frog was subsequently 

listed as Threatened by the U.S. Fish and Wildlife Service on 23 May 1996 (Miller et al. 

1996), with further recent revisions to critical habitat and management of this species 

(U.S. Fish and Wildlife Service 2006). 

 

The CRLF is a large brown to reddish-brown frog that attains lengths up to 3.25-5.5 

inches from the tip of the snout to the end of its vent.  These frogs have prominent 

dorsolateral folds and diffuse moderate-sized dark brown to black spots that sometimes 

have light centers (Storer 1925, Jennings and Hayes 1994).  The distribution of red or 

red-orange pigment is highly variable, but usually restricted to the belly and the 

undersurfaces of the thighs, legs and feet (Jennings and Hayes 1994).  Frogs in southern 

California often have red only on the undersurfaces of the feet (Jennings pers. observ.).  

There are prominent dorsolateral folds, which are yellow or orange-colored in juveniles 

(Stebbins 2003).  The groin has a distinct black mottling on a white or yellow 

background.  The iris is dark brown with iridophores on the upper and lower portions of 

the iris (Jennings and Hayes 1994). 

 

Larvae range in length from 0.55-3.15 inches in total length and have up to 2-3 upper and 

3-4 lower tooth rows (Stebbins 2003).  Newly hatched tadpoles generally are blackish in 

color, gradually changing to a brown background color with darker marbling or spots 

after a week or two of growth (Storer 1925). 

 

This amphibian is the largest native frog in the state. There are data to support elevating 

the subspecies to a full species separate from the northern red-legged frog (Rana aurora 

aurora) [see Hayes and Miyamoto 1984, Hayes and Kremples 1986, Green 1985].  The 

large zone of intergradation along the Pacific slope of the North Coast Range reported by 
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Hayes and Kremples (1986) has been greatly contracted to a point in mid-Mendocino 

County by recent biochemical studies (Shaffer et al. 2004). 

 

 

Life History and Ecology 

CRLFs are pond-dwelling amphibians that generally live in the vicinity of permanent 

aquatic habitats including livestock ponds and pools in perennial streams (Jennings and 

Hayes 1994).  The most optimal habitat is characterized by dense, shrubby riparian 

vegetation associated with deep (>2.3 feet), still, or slow-moving water (Hayes and 

Jennings 1988, Jennings 1988).  The shrubby riparian vegetation that structurally seems 

to be most suitable for this frog is that provided by arroyo willow (Salix lasiolepis), 

although cattails (Typha spp.) and bulrushes (Scirpus spp.) also can provide suitable 

habitat (Jennings 1988).  Although CRLFs are found in ephemeral streams and ponds, 

populations cannot be maintained where all surface water disappears (Jennings and 

Hayes 1994).  This frog is infrequent or absent in habitats where introduced aquatic 

predators such as green sunfish (Lepomis cyanellus), Louisiana red-swamp crayfish 

(Procambarus clarkii) and bullfrogs (Rana catesbeiana) are present (Hayes and Jennings 

1986, 1988), probably because the larval stages are susceptible to such predators 

(Jennings and Hayes 1994). 

 

Reproduction occurs at night in permanent ponds or the slack water pools of streams 

during the winter and early spring (late November-through April) after the onset of warm 

rains (Storer 1925, Hayes and Jennings 1988, Jennings and Hayes 1994).  Males 

generally appear at breeding sites from 2-4 weeks before females (Storer 1925).  At 

breeding sites, males typically call in small mobile groups of 3-7 individuals that attract 

females (Jennings and Hayes 1994).  Females amplex with males and attach egg masses 

containing approximately 2,000-6,000 eggs to an emergent vegetation brace at depths 

usually from 3-4 inches deep (Storer 1925).  Eggs hatch after 6-14 days (depending on 

the prevailing water temperature), and the resulting larvae require 3.5-7 months to attain 

metamorphosis (Storer 1925).  Some tadpoles may also over winter (Fellers et al. 2001a).  

Juvenile frogs are about 1 inch (25.4 millimeters) long at metamorphosis and commonly 
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sun themselves during the day at the edge of the riparian zone next to the breeding site.  

As they grow, they gradually shift from diurnal and nocturnal periods of activity, to 

largely nocturnal activity (Hayes and Tennant 1986).  During periods of rainfall, both 

juveniles and a few adults may disperse away from breeding sites and may be found 

some distance (up to 0.5 mile) away from the nearest water (Jennings, unpubl. data).  

Frogs found in the coastal drainages appear to be rarely inactive, whereas those found in 

interior sites probably hibernate (Storer 1925).  Frogs generally reach sexual maturity in 

their second year for males and third year for females (Jennings and Hayes 1985).  

During extended periods of drought, frogs may take 3-4 years to reach sexual maturity 

(Jennings and Hayes 1994).  Based on limited field data, CRLFs appear to live about 8-

10 years in the wild (Jennings, unpubl. data). 

 

CRLFs have declined largely due to habitat loss and the introduction of non-native 

aquatic predators such as green sunfish, red-swamp crayfish and bullfrogs (Jennings and 

Hayes 1994).  It is possible that a pathogen also helped to eliminate frog populations in 

southern California during the 1970s (Fellers et al. 2001b).  Recent work suggests that 

nitrate/nitrite pollution (Marco et al. 1999) and pesticide drift (Davidson et al. 2001, 

2002) also may be responsible for frog declines in California. 

 

CRLFs were historically found west of the Sierra Nevada crest from mid-Mendocino 

County and the vicinity of Redding, south into northwestern Baja California (Jennings 

1995).  There are documented records of CRLFs in the adjoining drainages of upper 

Penitencia Creek to the south (Jennings et al. 1997) and in adjoining drainages to the 

north (near Ed Levin County Park) in the California Natural Diversity Data Base 

(California Department of Fish and Game 2005).  Although CRLFs are still present 

within suitable habitats in the hills to the east of San Jose, they have been largely 

eliminated by channelization of aquatic habitats and by raccoons, bullfrogs, and other 

introduced aquatic predators in the urbanized areas of the city. 
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FOOTHILL YELLOW-LEGGED FROG OVERVIEW 

Federal listing status:  None.  State listing status:  Species of Special Concern.   

Although The Center For Biodiversity is currently putting together a petition to send to 

the U.S. Fish and Wildlife Service, this frog is presently listed as a “Species of Special 

Concern” by the California Department of Fish and Game (Jennings 2004).  It has 

apparently disappeared from about 45% of its historic range in California due to habitat 

loss, the widespread introduction of aquatic predators such as fishes and bullfrogs, 

diseases (possibly introduced), and agricultural chemicals (Jennings and Hayes 1994; 

Jennings 1995; Davidson et al. 2002). 

 

The FYLF is a moderate-sized, highly variably colored, frog that attains lengths up to 

ranges 1.5-3.25 inches from the tip of the snout to the end of its vent.  The back is usually 

dark to light gray, brown, green, or yellow with a somewhat mottled appearance often 

with considerable amounts of brick or reddish pigment, and rough tubercled skin 

(Zweifel 1955; Jennings and Hayes 2005).  A light band between the eyelids is normally 

present, often appearing as a pale triangle between the eyelids and the nose (Stebbins 

2003).  The distribution of yellow or yellow-orange pigment is variable, but usually 

restricted to the belly and the undersurfaces of the thighs, legs, and feet (Jennings and 

Hayes 1994). 

 

 

Life History and Ecology 

FYLFs are a stream-dwelling form that requires shallow, flowing water, apparently 

preferentially in small to moderate-sized stream situations with at least some cobble-sized 

substrate (Hayes and Jennings 1988, Jennings 1988).  This type of habitat is probably 

best suited to oviposition (see Storer 1925, Fitch 1936, Zweifel 1955) and likely provides 

significant refuge habitat for larvae and postmetamorphs (Hayes and Jennings 1988, 

Jennings 1988).  Streams utilized by frogs can be perennial or intermittent (Hayes and 

Jennings 1988, Kupferberg 1996a), but for the latter type, a permanent watercourse must 

be either immediately up- or down-stream, or in the nearby general area (Jennings, 

unpubl. data). 
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Adult FYLFs have been observed to breed from late March into early June (Storer 1925, 

Grinnell et al. 1930, Wright and Wright 1949).  Breeding normally occurs following the 

period of high flows that result from rainwater and snowmelt, although other hydrologic 

factors such as water temperatures above 44.6°F may influence the timing of breeding 

and oviposition (Kupferberg 1996a, Van Wagner 1996).  Male frogs attracting females 

typically call in small groups of 2-5 from within the cracks of underwater rocks and 

boulders (MacTague and Northen 1993), although there are observations of males calling 

above the water surface (MacTague and Northen 1993; Van Wagner 1996; Jennings, 

unpubl. data).  At least part of the courtship activity occurs at night (Van Wagner 1996).  

Following amplexus, the females move to an oviposition site where at night they deposit 

an egg mass of 300-1200 eggs on the downstream side of cobbles and boulder over which 

a relatively gentle flow of water exists (Storer 1925, Fitch 1936, Zweifel 1955).  Most 

egg masses are laid within about 1-foot of the surface of the water (Van Wagner 1996). 

 

Eggs hatch within 5-31 days depending on water temperatures (Zweifel 1955, Kupferberg 

1996b).  Most larvae metamorphose into juvenile frogs after 3-4 months of development 

(Storer 1925, Zweifel 1955, Kupferberg 1996b), although there are observations of larvae 

metamorphosing in stream environments as late as October (Jennings 1988).  Sexual 

maturity is probably reached in 2 years (Storer 1925, Van Wagner 1996); however, frogs 

of both sexes may reach sexual maturity in 1 year if food resources are sufficient 

(Jennings 1988).  Based on limited field data, FYLFs appear to live about 3-4 years in the 

wild (Kupferberg 1996b, Van Wagner 1996). 

 

FYLFs appear to move in and out of riparian zones during various parts of the year, as 

both juvenile and adult frogs have been found as far as 164 feet from the nearest 

watercourse (Nussbaum et al. 1983).  While some of this movement may be due to 

flooding or other hydrologic events known to scour frogs downstream (Kupferberg 

1996a, Lind et al. 1996, Van Wagner 1996), frogs may also be actively foraging away 

from riparian zones--based on the wide variety of terrestrial invertebrates found in some 

frog stomachs (Van Wagner 1996). 
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There is no approved protocol for surveying eggs, larvae, juveniles, adults, or calling 

males.  Juvenile and adult frogs are easily observed during the spring and summer 

months (March-July) during daylight hours along stream courses (Zweifel 1955).  Egg 

masses can be observed during about a 2-3 week window when frogs are actively 

breeding (Jennings, pers. observ.).  Larvae can be dipnetted with practice during the 

summer months (Jennings, pers. observ.). 

 

 This frog was historically known to occur in most Pacific drainages from the 

Santiam River system in Mehama, Marion County, Oregon, south to the San Gabriel 

River system, Los Angeles County, California (Storer 1923, 1925; Fitch 1938; Marr 

1943, Zweifel 1955), at elevations between near sea level to 6,700 feet (Jennings and 

Hayes 1994).  There was an isolated outpost reported from the Sierra San Pedro Martir, 

Baja California, Mexico (Loomis 1965), which is apparently now extinct.  This frog is 

predicted to occur within the survey area.  The closest documented location is near what 

was then known as the town of Berryessa, somewhere along the middle reaches of 

Penitencia Creek (Jennings et al. 1999).  However, this museum specimen was collected 

in 1904 and that population is now extinct due to extensive urbanization of the area.  The 

next nearest location is in upper Penitencia Creek near the headquarters of Alum Rock 

Park.  The population was presumed to be extant during the 1990s (Jennings et al. 1999). 

 

 

RESULTS AND DISCUSSION 

Results of the ocular surveys showed no CRLFs or FYLFs in the Berryessa Creek stream 

channel (see data sheets in Appendix 1).  As predicted by earlier surveys conducted by 

the Santa Clara Valley Water District (M. Moore, pers. comm.), I found Pacific treefrogs 

(Hyla regilla) and California toads (Bufo boreas halophilus) to be common in several 

sections of the stream channel, especially in urbanized areas where residents water their 

lawns on a regular basis (which results in runoff into the nearby stream channel that daily 

rehydrates the pools of water used by these amphibians).  The stream channel itself was 

poor habitat for CRLFs and FYLFs due to its intermittent nature (the stream supports no 
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fish species because it dries on a yearly basis), lack of deep (>2 feet) pools of water, and 

the presence of many raccoons throughout the area surveyed (see data sheet in Appendix 

2). 

 

Instead, a breeding population of CRLFs was discovered in 3 of 5 grouped ponds located 

in the middle part of the drainage near the easternmost San Jose City Boundary, about 

1.25 miles upstream of the proposed project area boundary (Figure 2) [Appendix 3].  The 

ponds are located below a major spring on a hillside approximately 160 feet above the 

creek and 800 feet south of the creek proper.  The ponds with CRLFs contain water year 

around, are deep (>4 feet), and have abundant riparian cover and food resources.  

Because of the distance from the Berryessa Creek proper and the intermittent nature of 

the creek itself (it apparently flows less than 7 months out of the year during normal 

rainfall years), no juvenile CRLFs are able to colonize the main creek channel.  If they 

did, they would soon be swept away during flood flows or predated by raccoons, as there 

are no deep pools for frogs to escape in.  Indeed, no CRLFs or FYLFs have been 

observed in Berryessa Creek below Old Piedmont Road despite the multiple amphibian 

surveys conducted since the year 2000 (M. Moore, Santa Clara Valley Water District, 

pers. comm.).  Since CRLFs and FYLFs do not inhabit the main channel of Berryessa 

Creek and CRLFs are unable to colonize the stream course, the proposed project in upper 

Berryessa Creek will not have any adverse effects on these two species.  The project site 

is located approximately 1.25 miles downstream from the region where CRLFs were 

observed in ponds on the hillside.  Additionally, the project site is located in a densely 

urbanized area with many roads, fences, and foraging raccoons between the project site 

and the ponds with CRLFs.  Given these observations, it is my professional opinion that 

the project, as proposed by the U.S. Army Corps of Engineers and the Santa Clara Valley 

Water District, will have no influence on potential CRLF movements or dispersals, and 

therefore have no apparent, negative effects on this species. 
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Figure 2.  Location of the stock pond where California red-legged frogs were observed in 

the upper Berryessa Creek drainage. 
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Appendix 1.  California red-legged frog field survey forms for the Upper Berryessa Creek 

Project. 
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Appendix 2.  California red-legged frog habitat assessment form for the Upper Berryessa 

Creek Project. 
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Appendix 3.  Completed California Natural Diversity Data Base form. 
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Road Construction Emissions Model, Version 7.1.1  

Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) CO2 (lbs/day)

Grubbing/Land Clearing 0.2                     1.6                   1.3                    10.1                     0.1                       10.0                     2.1                         0.0                         2.1                         491.3                 
Grading/Excavation 0.2                     1.6                   3.6                    10.1                     0.1                       10.0                     2.1                         0.1                         2.1                         1,043.6              
Drainage/Utilities/Sub-Grade 0.2                     1.5                   1.2                    10.1                     0.1                       10.0                     2.1                         0.0                         2.1                         488.7                 
Paving 0.2                     1.5                   0.6                    0.1                       0.1                       -                       0.0                         0.0                         -                         407.5                 
Maximum (pounds/day) 0.2                     1.6                   3.6                    10.1                     0.1                       10.0                     2.1                         0.1                         2.1                         1,043.6              
Total (tons/construction project) 0.0                     0.3                   0.4                    1.7                       0.0                       1.7                       0.4                         0.0                         0.4                         147.0                 

    Notes:                     Project Start Year -> 2017
Project Length (months) -> 18

Total Project Area (acres) -> 1
Maximum Area Disturbed/Day (acres) -> 1
Total Soil Imported/Exported (yd3/day)-> 160

 
Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) CO2 (kgs/day)

Grubbing/Land Clearing 0.1                     0.7                   0.6                    4.6                       0.0                       4.5                       1.0                         0.0                         0.9                         223.3                 
Grading/Excavation 0.1                     0.7                   1.6                    4.6                       0.0                       4.5                       1.0                         0.0                         0.9                         474.4                 
Drainage/Utilities/Sub-Grade 0.1                     0.7                   0.5                    4.6                       0.0                       4.5                       1.0                         0.0                         0.9                         222.2                 
Paving 0.1                     0.7                   0.3                    0.0                       0.0                       -                       0.0                         0.0                         -                         185.2                 
Maximum (kilograms/day) 0.1                     0.7                   1.6                    4.6                       0.0                       4.5                       1.0                         0.0                         0.9                         474.4                 
Total (megagrams/construction project) 0.0                     0.3                   0.4                    1.5                       0.0                       1.5                       0.3                         0.0                         0.3                         133.3                 

    Notes:                     Project Start Year -> 2017
Project Length (months) -> 18

Total Project Area (hectares) -> 0
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 122

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sume of exhaust and fugitive dust emissions shown in columns K and 
L.

Berryessa US 

Berryessa US 

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sum of exhaust and fugitive dust emissions shown in columns K and L.



Road Construction Emissions Model Version 7.1.1
Data Entry Worksheet

Optional data input sections have a blue background.  Only areas with a 
yellow or blue background can be modified. Program defaults have a white background.  
The user is required to enter information in cells C10 through C25.

Input Type
Project Name Berryessa US 

Construction Start Year 2017 Enter a Year between 2009 and 
2025 (inclusive)

Project Type 1 New Road Construction
2 Road Widening
3 Bridge/Overpass Construction

Project Construction Time 18.0 months
Predominant Soil/Site Type: Enter 1, 2, or 3 1. Sand Gravel

2. Weathered Rock-Earth
3. Blasted Rock

Project Length 2 miles

Total Project Area 1.0 acre

Maximum Area Disturbed/Day 1.0 acres

Water Trucks Used? 1 1. Yes
2. No

Soil Imported 160.0 yd3/day
Soil Exported 0.0 yd3/day
Average Truck Capacity 20.0 yd3 (assume 20 if unknown)

The remaining sections of this sheet contain areas that can be modified by the user, although those modifications are optional.

Note: The program's estimates of construction period phase length can be overridden in cells C34 through C37.
 

 Program  
User Override of Calculated       

Construction Periods Construction Months Months 2005 % 2006 % 2007 %
Grubbing/Land Clearing 1.80 0.00 0.00 0.00 0.00 0.00 0.00
Grading/Excavation 7.20 0.00 0.00 0.00 0.00 0.00 0.00
Drainage/Utilities/Sub-Grade 6.30 0.00 0.00 0.00 0.00 0.00 0.00
Paving 2.70 0.00 0.00 0.00 0.00 0.00 0.00
Totals 0.00 18.00

To begin a new project, click this button to clear 
data previously entered.  This button will only 
work if you opted not to disable macros when 

loading this spreadsheet.

Note:  Required data input sections have a yellow background.

1

1



Hauling emission default values can be overridden in cells C45 through C46.       
     

Soil Hauling Emissions User Override of
User Input Soil Hauling Defaults Default Values
Miles/round trip 20.00 30
Round trips/day 8
Vehicle miles traveled/day (calculated) 160

Hauling Emissions ROG NOx CO PM10 PM2.5 CO2
Emission rate (grams/mile) 0.15 7.43 0.65 0.16 0.09 1652.56
Emission rate (grams/trip) 0.00 0.00 0.00 0.00 0.00 0.00
Pounds per day 0.1 2.6 0.2 0.1 0.0 582.4
Tons per contruction period 0.00 0.21 0.02 0.00 0.00 46.13

Worker commute default values can be overridden in cells C60 through C65.

User Override of Worker

Worker Commute Emissions Commute Default Values Default Values
Miles/ one-way trip 20
One-way trips/day 2
No. of employees: Grubbing/Land Clearing 8
No. of employees: Grading/Excavation 10
No. of employees: Drainage/Utilities/Sub-Grade 10
No. of employees: Paving 9

ROG NOx CO PM10 PM2.5 CO2
Emission rate - Grubbing/Land Clearing (grams/mile) 0.133 0.172 1.555 0.047 0.020 443.765
Emission rate - Grading/Excavation (grams/mile) 0.133 0.172 1.555 0.047 0.020 443.765
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.126 0.163 1.473 0.047 0.020 443.825
Emission rate - Paving (grams/mile) 0.120 0.154 1.399 0.047 0.020 443.880
Emission rate - Grubbing/Land Clearing (grams/trip) 0.457 0.287 3.779 0.004 0.003 95.644
Emission rate - Grading/Excavation (grams/trip) 0.457 0.287 3.779 0.004 0.003 95.644
Emission rate - Draining/Utilities/Sub-Grade (gr/trip) 0.435 0.270 3.586 0.004 0.003 95.679
Emission rate - Paving (grams/trip) 0.415 0.255 3.410 0.004 0.003 95.711
Pounds per day - Grubbing/Land Clearing 0.118 0.133 1.277 0.031 0.013 299.557
Tons per const. Period - Grub/Land Clear 0.002 0.003 0.025 0.001 0.000 5.931
Pounds per day - Grading/Excavation 0.118 0.133 1.277 0.031 0.013 299.557
Tons per const. Period - Grading/Excavation 0.009 0.011 0.101 0.002 0.001 23.725
Pounds per day - Drainage/Utilities/Sub-Grade 0.112 0.125 1.210 0.031 0.013 299.599
Tons per const. Period - Drain/Util/Sub-Grade 0.008 0.009 0.084 0.002 0.001 20.762
Pounds per day - Paving 0.120 0.119 1.150 0.031 0.013 348.523
Tons per const. Period - Paving 0.004 0.004 0.034 0.001 0.000 10.351
tons per construction period 0.023 0.025 0.244 0.006 0.003 60.769



Water truck default values can be overriden in cells C91 through C93 and E91 through E93.

User Override of Program Estimate of User Override of Truck Default Values
Default # Water Trucks Number of Water Trucks Miles Traveled/Day Miles Traveled/Day

Grubbing/Land Clearing - Exhaust 1 40
Grading/Excavation - Exhaust 1 40
Drainage/Utilities/Subgrade 1 40

ROG NOx CO PM10 PM2.5 CO2
Emission rate - Grubbing/Land Clearing (grams/mile) 0.15 7.43 0.65 0.16 0.09 1652.56
Emission rate - Grading/Excavation (grams/mile) 0.15 7.43 0.65 0.16 0.09 1652.56
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.15 7.03 0.66 0.16 0.09 1637.92
Pounds per day - Grubbing/Land Clearing 0.01 0.65 0.06 0.01 0.01 145.60
Tons per const. Period - Grub/Land Clear 0.00 0.05 0.00 0.00 0.00 11.53
Pound per day - Grading/Excavation 0.01 0.65 0.06 0.01 0.01 145.60
Tons per const. Period - Grading/Excavation 0.00 0.05 0.00 0.00 0.00 11.53
Pound per day - Drainage/Utilities/Subgrade 0.01 0.62 0.06 0.01 0.01 144.31
Tons per const. Period - Drainage/Utilities/Subgrade 0.00 0.04 0.00 0.00 0.00 10.00

Fugitive dust default values can be overridden in cells C110 through C112.

User Override of Max Default PM10 PM10 PM2.5 PM2.5
Acreage Disturbed/Day Maximum Acreage/Day pounds/day tons/per period pounds/day tons/per period

Fugitive Dust - Grubbing/Land Clearing 1 10.0 0.2 2.1 0.0
Fugitive Dust - Grading/Excavation 1 10.0 0.8 2.1 0.2
Fugitive Dust - Drainage/Utilities/Subgrade 1 10.0 0.7 2.1 0.1

Fugitive Dust

Water Truck Emissions



Off-Road Equipment Emissions

Default 
Grubbing/Land Clearing Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Excavators 0.00 0.01 0.02 0.00 0.00 2.14
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Other Construction Equipment 0.01 0.08 0.15 0.01 0.01 13.79
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Dozers 0.03 0.12 0.35 0.02 0.01 25.32
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 0.00 0.02 0.05 0.00 0.00 4.94
0.00 4 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grubbing/Land Clearing pounds per day 0.1 0.2 0.6 0.0 0.0 46.2
Grubbing/Land Clearing tons per phase 0.0 0.0 0.0 0.0 0.0 0.9



Default
Grading/Excavation Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Cement and Mortar Mixers 0.00 0.01 0.01 0.00 0.00 1.22
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00

0 Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Excavators 0.00 0.01 0.02 0.00 0.00 2.14
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.01 0.02 0.05 0.00 0.00 3.61
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

0 Other Construction Equipment 0.00 0.01 0.01 0.00 0.00 1.38
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Loaders 0.00 0.01 0.02 0.00 0.00 2.60
1 Scrapers 0.00 0.02 0.05 0.00 0.00 4.94

0.00 4 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.14
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grading/Excavation pounds per day 0.0 0.1 0.2 0.0 0.0 16.0
Grading tons per phase 0.0 0.0 0.0 0.0 0.0 1.3



Default
Drainage/Utilities/Subgrade Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Cement and Mortar Mixers 0.00 0.01 0.01 0.00 0.00 1.21
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.00 0.02 0.05 0.00 0.00 3.53
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

2.00 Other Construction Equipment 0.03 0.15 0.27 0.01 0.01 27.03
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Plate Compactors 0.00 0.01 0.01 0.00 0.00 1.15
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 0.00 0.02 0.05 0.00 0.00 4.84
0.00 4 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00

1 Trenchers 0.01 0.04 0.08 0.01 0.01 7.08
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Drainage pounds per day 0.0 0.2 0.5 0.0 0.0 44.8
Drainage tons per phase 0.0 0.0 0.0 0.0 0.0 3.1



Default
Paving Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

2.00 Other Construction Equipment 0.02 0.15 0.24 0.01 0.01 26.51
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Pavers 0.01 0.06 0.07 0.00 0.00 10.09
1 Paving Equipment 0.01 0.13 0.13 0.01 0.01 21.34

Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00

1 Rollers 0.00 0.01 0.01 0.00 0.00 1.02
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Scrapers 0.00 0.00 0.00 0.00 0.00 0.00

0.00 4 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Paving pounds per day 0.0 0.3 0.5 0.0 0.0 59.0
Paving tons per phase 0.0 0.0 0.0 0.0 0.0 1.8

Total Emissions all Phases (tons per construction period) => 0.0 0.0 0.1 0.0 0.0 7.0



Equipment default values for horsepower and hours/day can be overridden in cells C289 through C322 and E289 through E322.

 Default Values Default Values
Equipment Horsepower Hours/day
Aerial Lifts 63 8
Air Compressors 106 8
Bore/Drill Rigs 206 8
Cement and Mortar Mixers 10 8
Concrete/Industrial Saws 64 8
Cranes 226 8
Crawler Tractors 208 8
Crushing/Proc. Equipment 142 8
Excavators 163 8
Forklifts 89 8
Generator Sets 66 8
Graders 175 8
Off-Highway Tractors 123 8
Off-Highway Trucks 400 8
Other Construction Equipment 172 8
Other General Industrial Equipment 88 8
Other Material Handling Equipment 167 8
Pavers 126 8
Paving Equipment 131 8
Plate Compactors 8 8
Pressure Washers 26 8
Pumps 53 8
Rollers 81 8
Rough Terrain Forklifts 100 8
Rubber Tired Dozers 255 8
Rubber Tired Loaders 200 8
Scrapers 362 8
Signal Boards 20 8
Skid Steer Loaders 65 8
Surfacing Equipment 254 8
Sweepers/Scrubbers 64 8
Tractors/Loaders/Backhoes 98 8
Trenchers 81 8
Welders 45 8

0
END OF DATA ENTRY SHEET



Road Construction Emissions Model, Version 7.1.1  

Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) CO2 (lbs/day)

Grubbing/Land Clearing 0.1                     1.0                   1.3                    20.1                     0.1                       20.0                     4.2                         0.0                         4.2                         351.6                 
Grading/Excavation 1.0                     4.8                   45.7                  21.0                     1.0                       20.0                     4.7                         0.6                         4.2                         10,291.8            
Drainage/Utilities/Sub-Grade 0.1                     0.9                   1.1                    20.1                     0.1                       20.0                     4.2                         0.0                         4.2                         347.5                 
Paving 0.1                     1.0                   0.5                    0.0                       0.0                       -                       0.0                         0.0                         -                         218.8                 
Maximum (pounds/day) 1.0                     4.8                   45.7                  21.0                     1.0                       20.0                     4.7                         0.6                         4.2                         10,291.8            
Total (tons/construction project) 0.1                     0.6                   4.6                    4.2                       0.1                       4.1                       0.9                         0.1                         0.9                         1,052.7              

    Notes:                     Project Start Year -> 2017
Project Length (months) -> 22

Total Project Area (acres) -> 29
Maximum Area Disturbed/Day (acres) -> 2
Total Soil Imported/Exported (yd3/day)-> 2191

 
Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) CO2 (kgs/day)

Grubbing/Land Clearing 0.1                     0.4                   0.6                    9.1                       0.0                       9.1                       1.9                         0.0                         1.9                         159.8                 
Grading/Excavation 0.4                     2.2                   20.8                  9.5                       0.4                       9.1                       2.1                         0.3                         1.9                         4,678.1              
Drainage/Utilities/Sub-Grade 0.1                     0.4                   0.5                    9.1                       0.0                       9.1                       1.9                         0.0                         1.9                         158.0                 
Paving 0.0                     0.4                   0.2                    0.0                       0.0                       -                       0.0                         0.0                         -                         99.4                   
Maximum (kilograms/day) 0.4                     2.2                   20.8                  9.5                       0.4                       9.1                       2.1                         0.3                         1.9                         4,678.1              
Total (megagrams/construction project) 0.1                     0.5                   4.2                    3.8                       0.1                       3.7                       0.8                         0.1                         0.8                         954.8                 

    Notes:                     Project Start Year -> 2017
Project Length (months) -> 22

Total Project Area (hectares) -> 12
Maximum Area Disturbed/Day (hectares) -> 1

Total Soil Imported/Exported (meters3/day)-> 1675

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sume of exhaust and fugitive dust emissions shown in columns K and 
L.

Berryessa DS 

Berryessa DS 

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sum of exhaust and fugitive dust emissions shown in columns K and L.



Road Construction Emissions Model Version 7.1.1
Data Entry Worksheet

Optional data input sections have a blue background.  Only areas with a 
yellow or blue background can be modified. Program defaults have a white background.  
The user is required to enter information in cells C10 through C25.

Input Type
Project Name Berryessa DS 

Construction Start Year 2017 Enter a Year between 2009 and 
2025 (inclusive)

Project Type 1 New Road Construction
2 Road Widening
3 Bridge/Overpass Construction

Project Construction Time 22.0 months
Predominant Soil/Site Type: Enter 1, 2, or 3 1. Sand Gravel

2. Weathered Rock-Earth
3. Blasted Rock

Project Length 2.25 miles

Total Project Area 29.0 acres

Maximum Area Disturbed/Day 2.0 acres

Water Trucks Used? 1 1. Yes
2. No

Soil Imported 1130.0 yd3/day
Soil Exported 1061.0 yd3/day
Average Truck Capacity 16.0 yd3 (assume 20 if unknown)

The remaining sections of this sheet contain areas that can be modified by the user, although those modifications are optional.

Note: The program's estimates of construction period phase length can be overridden in cells C34 through C37.
 

 Program  
User Override of Calculated       

Construction Periods Construction Months Months 2005 % 2006 % 2007 %
Grubbing/Land Clearing 2.20 0.00 0.00 0.00 0.00 0.00 0.00
Grading/Excavation 8.80 0.00 0.00 0.00 0.00 0.00 0.00
Drainage/Utilities/Sub-Grade 7.70 0.00 0.00 0.00 0.00 0.00 0.00
Paving 3.30 0.00 0.00 0.00 0.00 0.00 0.00
Totals 0.00 22.00

To begin a new project, click this button to clear 
data previously entered.  This button will only 
work if you opted not to disable macros when 

loading this spreadsheet.

Note:  Required data input sections have a yellow background.

1

1



Hauling emission default values can be overridden in cells C45 through C46.       
     

Soil Hauling Emissions User Override of
User Input Soil Hauling Defaults Default Values
Miles/round trip 20.00 30
Round trips/day 137
Vehicle miles traveled/day (calculated) 2738.75

Hauling Emissions ROG NOx CO PM10 PM2.5 CO2
Emission rate (grams/mile) 0.15 7.43 0.65 0.16 0.09 1652.56
Emission rate (grams/trip) 0.00 0.00 0.00 0.00 0.00 0.00
Pounds per day 0.9 44.8 3.9 0.9 0.5 9969.0
Tons per contruction period 0.08 4.34 0.38 0.09 0.05 965.00

Worker commute default values can be overridden in cells C60 through C65.

User Override of Worker

Worker Commute Emissions Commute Default Values Default Values
Miles/ one-way trip 20
One-way trips/day 2
No. of employees: Grubbing/Land Clearing 4.00 8
No. of employees: Grading/Excavation 8.00 11
No. of employees: Drainage/Utilities/Sub-Grade 6.00 11
No. of employees: Paving 4.00 9

ROG NOx CO PM10 PM2.5 CO2
Emission rate - Grubbing/Land Clearing (grams/mile) 0.133 0.172 1.555 0.047 0.020 443.765
Emission rate - Grading/Excavation (grams/mile) 0.133 0.172 1.555 0.047 0.020 443.765
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.122 0.157 1.419 0.047 0.020 443.865
Emission rate - Paving (grams/mile) 0.120 0.154 1.399 0.047 0.020 443.880
Emission rate - Grubbing/Land Clearing (grams/trip) 0.457 0.287 3.779 0.004 0.003 95.644
Emission rate - Grading/Excavation (grams/trip) 0.457 0.287 3.779 0.004 0.003 95.644
Emission rate - Draining/Utilities/Sub-Grade (gr/trip) 0.420 0.259 3.458 0.004 0.003 95.703
Emission rate - Paving (grams/trip) 0.415 0.255 3.410 0.004 0.003 95.711
Pounds per day - Grubbing/Land Clearing 0.063 0.071 0.681 0.017 0.007 159.764
Tons per const. Period - Grub/Land Clear 0.002 0.002 0.016 0.000 0.000 3.866
Pounds per day - Grading/Excavation 0.063 0.071 0.681 0.017 0.007 159.764
Tons per const. Period - Grading/Excavation 0.006 0.007 0.066 0.002 0.001 15.465
Pounds per day - Drainage/Utilities/Sub-Grade 0.058 0.064 0.622 0.017 0.007 159.801
Tons per const. Period - Drain/Util/Sub-Grade 0.005 0.005 0.053 0.001 0.001 13.535
Pounds per day - Paving 0.057 0.063 0.613 0.017 0.007 159.807
Tons per const. Period - Paving 0.002 0.002 0.022 0.001 0.000 5.801
tons per construction period 0.015 0.016 0.157 0.004 0.002 38.668



Water truck default values can be overriden in cells C91 through C93 and E91 through E93.

User Override of Program Estimate of User Override of Truck Default Values
Default # Water Trucks Number of Water Trucks Miles Traveled/Day Miles Traveled/Day

Grubbing/Land Clearing - Exhaust 1 40
Grading/Excavation - Exhaust 1 40
Drainage/Utilities/Subgrade 1 40

ROG NOx CO PM10 PM2.5 CO2
Emission rate - Grubbing/Land Clearing (grams/mile) 0.15 7.43 0.65 0.16 0.09 1652.56
Emission rate - Grading/Excavation (grams/mile) 0.15 7.43 0.65 0.16 0.09 1652.56
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.15 6.76 0.67 0.16 0.09 1628.24
Pounds per day - Grubbing/Land Clearing 0.01 0.65 0.06 0.01 0.01 145.60
Tons per const. Period - Grub/Land Clear 0.00 0.06 0.01 0.00 0.00 14.09
Pound per day - Grading/Excavation 0.01 0.65 0.06 0.01 0.01 145.60
Tons per const. Period - Grading/Excavation 0.00 0.06 0.01 0.00 0.00 14.09
Pound per day - Drainage/Utilities/Subgrade 0.01 0.60 0.06 0.01 0.01 143.46
Tons per const. Period - Drainage/Utilities/Subgrade 0.00 0.05 0.01 0.00 0.00 12.15

Fugitive dust default values can be overridden in cells C110 through C112.

User Override of Max Default PM10 PM10 PM2.5 PM2.5
Acreage Disturbed/Day Maximum Acreage/Day pounds/day tons/per period pounds/day tons/per period

Fugitive Dust - Grubbing/Land Clearing 2 20.0 0.5 4.2 0.1
Fugitive Dust - Grading/Excavation 2 20.0 1.9 4.2 0.4
Fugitive Dust - Drainage/Utilities/Subgrade 2 20.0 1.7 4.2 0.4

Fugitive Dust

Water Truck Emissions



Off-Road Equipment Emissions

Default 
Grubbing/Land Clearing Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Excavators 0.00 0.01 0.02 0.00 0.00 2.14
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Other Construction Equipment 0.01 0.08 0.15 0.01 0.01 13.79
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Dozers 0.03 0.12 0.35 0.02 0.01 25.32
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 0.00 0.02 0.05 0.00 0.00 4.94
0.00 5 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grubbing/Land Clearing pounds per day 0.1 0.2 0.6 0.0 0.0 46.2
Grubbing/Land Clearing tons per phase 0.0 0.0 0.0 0.0 0.0 1.1



Default
Grading/Excavation Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Cement and Mortar Mixers 0.00 0.01 0.01 0.00 0.00 1.22
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00

0 Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Excavators 0.00 0.01 0.02 0.00 0.00 2.14
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.01 0.02 0.05 0.00 0.00 3.61
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

0 Other Construction Equipment 0.00 0.02 0.03 0.00 0.00 2.76
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Loaders 0.00 0.01 0.02 0.00 0.00 2.60
1 Scrapers 0.00 0.02 0.05 0.00 0.00 4.94

0.00 5 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.14
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grading/Excavation pounds per day 0.0 0.1 0.2 0.0 0.0 17.4
Grading tons per phase 0.0 0.0 0.0 0.0 0.0 1.7



Default
Drainage/Utilities/Subgrade Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00

1.00 Cement and Mortar Mixers 0.00 0.01 0.01 0.00 0.00 1.21
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.00 0.02 0.04 0.00 0.00 3.48
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

2.00 Other Construction Equipment 0.02 0.15 0.25 0.01 0.01 26.65
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Plate Compactors 0.00 0.01 0.01 0.00 0.00 1.14
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 0.00 0.02 0.04 0.00 0.00 4.77
0.00 5 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00

1 Trenchers 0.01 0.04 0.08 0.01 0.01 6.98
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Drainage pounds per day 0.0 0.2 0.4 0.0 0.0 44.2
Drainage tons per phase 0.0 0.0 0.0 0.0 0.0 3.7



Default
Paving Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crawler Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

2.00 Other Construction Equipment 0.02 0.15 0.24 0.01 0.01 26.51
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Pavers 0.01 0.06 0.07 0.00 0.00 10.09
1 Paving Equipment 0.01 0.13 0.13 0.01 0.01 21.34

Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00

1 Rollers 0.00 0.01 0.01 0.00 0.00 1.02
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Scrapers 0.00 0.00 0.00 0.00 0.00 0.00

0.00 5 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Paving pounds per day 0.0 0.3 0.5 0.0 0.0 59.0
Paving tons per phase 0.0 0.0 0.0 0.0 0.0 2.1

Total Emissions all Phases (tons per construction period) => 0.0 0.0 0.1 0.0 0.0 8.7



Equipment default values for horsepower and hours/day can be overridden in cells C289 through C322 and E289 through E322.

 Default Values Default Values
Equipment Horsepower Hours/day
Aerial Lifts 63 8
Air Compressors 106 8
Bore/Drill Rigs 206 8
Cement and Mortar Mixers 10 8
Concrete/Industrial Saws 64 8
Cranes 226 8
Crawler Tractors 208 8
Crushing/Proc. Equipment 142 8
Excavators 163 8
Forklifts 89 8
Generator Sets 66 8
Graders 175 8
Off-Highway Tractors 123 8
Off-Highway Trucks 400 8
Other Construction Equipment 172 8
Other General Industrial Equipment 88 8
Other Material Handling Equipment 167 8
Pavers 126 8
Paving Equipment 131 8
Plate Compactors 8 8
Pressure Washers 26 8
Pumps 53 8
Rollers 81 8
Rough Terrain Forklifts 100 8
Rubber Tired Dozers 255 8
Rubber Tired Loaders 200 8
Scrapers 362 8
Signal Boards 20 8
Skid Steer Loaders 65 8
Surfacing Equipment 254 8
Sweepers/Scrubbers 64 8
Tractors/Loaders/Backhoes 98 8
Trenchers 81 8
Welders 45 8

0
END OF DATA ENTRY SHEET



 
Berryessa Creek Element 

Coyote and Berryessa Creeks 
Flood Control Project 

Santa Clara County, California 
 

 
Appendix A: Environmental 

 
 

Part V 

404(b)(1) Water Quality Evaluation 

 
  



 
 



Berryessa Creek GRR Section 404 (b) (1) Evaluation
Water Quality Report

1
June 2012

BERRYESSA CREEK
GENERAL REEVALUATION STUDY

SECTION 404(b)(1) WATER QUALITY EVALUATION

SANTA CLARA COUNTY, CALIFORNIA



 



Berryessa Creek GRR Section 404 (b) (1) Evaluation
Water Quality Report

2
June 2012

I. Project Description

a. Purpose and General Description

The U.S. Army Corps of Engineers (Corps) and the project sponsor, Santa Clara
Valley Water District (SCVWD), have coordinated to initiate a General Reevaluation
Study to determine the acceptability and feasibility of modifying a flood damage
reduction project along Berryessa Creek. The proposed project would modify the
channel downstream of the I-680 Bridge to consist of an earthen trapezoidal shape.
Replacement of bridges and free-standing concrete floodwalls at a maximum height of
6feet would also be constructed.

The proposed project would result a reduction of flood risk to populated areas and
a reduction of sedimentation and maintenance requirements. In addition, the project
would use a cellular confinement system to control erosion and encourage revegetation of
native grasses.

This analysis has been prepared in accordance with 40 CFR Part 230- Section
404(b)(1) guidelines and USACE Planning Guidance Notebook, ER 1 105-2- 100.

b. Location

The project area is located along Berryessa Creek between East Calaveras Blvd
and Interstate 680, Milpitas, California. The project area extends approximately 2.25
miles.

c. Background

The proposed action is needed to reduce the risk of flood damages to the cities of
Milpitas and San Jose. The Berryessa Creek Project was authorized by the Water
Resources Development Act (WRDA) of 1990 following transmittal of the Chief of
Engineer’s Report in Coyote and Berryessa Creek in February 1989. After Congressional
authorization in WRDA 1990, discussions with SCVWD, and interested environmental
groups and community members showed that the project did not have wide support in the
community. Issues included the damages to the riparian zone from a trapezoidal concrete
channel, loss of aesthetics, recreation, and natural resources in the upstream project area.
In 2001, SCVWD requested that the Corps reevaluate the flood protection alternatives
along Berryessa Creek to find a more economical and environmentally acceptable
solution.

d. Authority

The Berryessa Creek Project was initiated in partial response to Section 4 of the
1941 Flood Control Act, Public Law 77-228 and focused on flood and related problems
and solutions along lower Coyote Creek and on Berryessa Creek. An Interim Feasibility
Report for Coyote Creek and Berryessa Creek was transmitted to Congress and
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authorized under Section 101(a)(5) of the Water Resources Development Act (WRDA)
of 1990, Public Law 101-640.

e. Project Alternatives

It is not possible to avoid placing fill material into the waters of the United States
(U.S.) and meet the project purpose. Under Alternatives 2a, 2B, and 4, material from the
channel would be primarily excavated and removed but some reshaping and recontouring
of the slopes would be necessary. Fill material needed to reshape the channel would be
used from onsite material. Some sections of the side channel banks would require riprap
slope projection. Alternative 5, proposes a trapezoidal concrete lined channel from
Interstate 680 to Calaveras Blvd, where a rock transition would place transition flows
from the concrete channel into the existing earth-bottomed channel.

f. General Description of Dredged or Fill Material

(1) General Characteristics of Material

Streambanks are formed of fairly erosion-resistant material; the soils contain a large
clay component primarily consisting of silty and sandy clay. Upstream of I-680, soils
retain a significant clay component but exhibit more frequent clayey silt and clayey
sand lenses with occasional gravels. As a result, eroded sections of streambanks in
this area are near vertical. Bed material is somewhat variable due to the high level of
channel alteration and the presence of numerous bridges and several other hydraulic
structures. In general, the bed material is composed of sands and gravels. The
average distribution for the entire urbanized reach upstream of Calaveras Boulevard,
is 28 percent sand, 69 percent gravel and 3 percent cobble with a median diameter of
5.5 mm (fine gravel). Completion of the actions would require excavation of native

alluvial substrate and topsoil within some of the adjacent areas. The excavated material
would be placed on-site and spread out to build up upland areas adjacent to the creek
or removed from the site.

(2) Quantity of Material

Approximately 45 thousand cubic yards of material would be excavated and
redistributed on-site.

(3) Source of Material

Fill would come from on-site material. Riprap would be trucked into the project site
from a local quarry.

g. Description of the Proposed Discharge Site

(1) Location

The location of the discharge sites would be along Berryessa Creek between
Calaveras Blvd and Interstate 680 (Exhibit C). provide a map that outlines the waters.
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(2) Size

Total area of disturbance to waters of the United Sates are approximately 2.25 acres.

(3) Type of Site

The type of disposal site is a river channel.

(4) Type of Habitat

The project area into six reaches for the habitat surveys. The following habitat types
were identified at and around the project area.

In Reach H-6, upstream of Old Piedmont Road, the riparian vegetation is diverse,
including willows (Salix sp.), western sycamore (Platanus racemosa), Fremont
cottonwood (Populus fremontii), and blue elderberry (Sambucus mexicana). The
herbaceous species included many non-natives such as pennyroyal (Mentha pulegium)
and Canada thistle (Cirsium arvense). The lower end of this reach is dominated by
eucalyptus, which may be a cause of the subsurface flow at the lower end of the reach,
due to high rates of evapotranspiration.

In Reach H-5, the riparian zone ranges from mostly bare dirt to forest in the
greenbelt. Dominant species in the greenbelt include blue elderberry, California black
walnut (Juglans californica), English walnut (Juglans regia), Coast live oak (Quercus
agrifolia), and willows. Mowed grass is present within and adjacent to the riparian zone.

In Reach H-4, the riparian zone is minimal to non-existent. The bank slopes are
dominated by weedy annuals such as spiny sow thistle (Sonchus asper), dock (Rumex
sp.), and perennial rye grass (Lolium perenne). This reach has the least vegetation
present and the most channel alteration (concrete).

In Reach H-3, the riparian zone is very similar to Reach H-4, with weedy annuals
such as rabbit foot grass (Polypogon monspeliensis) and barnyard grass (Echinochloa
crusgalli). This reach has the highest banks (levees) and is entrenched in a narrow ditch.

In Reach H-2, the riparian zone is also very minimal, but the channel is much
wider and more emergent wetland species are present. Species include cattails, floating
primrose willow (Ludwigia peploides), hyssop loosestrife (Lythrum hyssopifolia),
watercress (Rorippa nasturtium aquaticum), brooklime (Veronica americanum), and
knotweed (Polygonum sp.). A few very sparse trees are also present.

In Reach H-1, the creek is tidal, and the vegetation is dominated by emergent
wetland species such as bulrushes (Scirpus acutus and S. maritimus), cattails (Typhsa
angustifolia and T. latifolia), and sedges (Carex sp). Willows and other riparian
vegetation are present in a few locations, but the riparian zone is primarily dominated by
weedy annual herbaceous species. Lower Penitencia Creek is still confined between
steep-sided levees in much of this reach.

(5) Timing and Duration of Discharge
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Construction of the project would be conducted in one phase and is estimated to take
60-90 days, with earthwork beginning in August and going to October. Revegetation
would occur immediately after construction from October to December

h. Description of Disposal Method

A hydraulic excavator would be used to remove and stockpile material. Backfill would
be performed with a front end loader. Riprap would be placed with a hydraulic
excavator. Upland staging areas have been designated at each site for stockpiling of
excavated and/or fill material.

II. Factual Determinations

a. Physical Substrate Determinations

(1) Comparison of Existing Substrate and Fill

The proposed fill material is from the same parent source as the existing material in
the project area. No toxic or unnatural materials would be introduced at the sites, and
substrates would retain their existing characteristics.

(2) Changes to Disposal Area Elevation

Substrate elevations will be modified from existing elevations throughout the project
area. The current channel gradient varies dramatically from near 3 percent at the
upstream end to below 0.5 percent at the downstream end. Though there is a strong
trend for decreasing gradient in the downstream direction, there are localized areas
where the gradient changes abruptly. This is partially due to the wide range of
channel configurations currently found in the project area. At the current level of
design, the proposed channel sections have been superimposed on the existing
channel gradient. In the next level of design, the profile needs to be refined
considering minimizing changes in sediment transport capacity that result from local
variations in the gradient. Additionally, this exercise will likely have benefits to the
providing the most efficient flood control design.

(3) Migration of Fill

The increased volume and velocity of flow is expected to flush silts and to increase
the diversity of in-channel habitat structure. Geotextie fabric and cellular
confinement system will be installed for bank stabilization.

(4) Duration and Extent of Substrate Change

Soil compaction could occur from heavy equipment operation. Most of the project
area is located in areas that already experience sediment and soil compaction due to
ongoing sediment removal and maintenance.
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(5) Changes to Environmental Quality and Value

Native grasses and forbs would be established on banks to stabilize soils and prevent
recolonization by invasive species.

(6) Actions to Minimize Impacts

Construction would have minor, short-term impacts. Standard erosion prevention
practices would be employed. These measures would minimize erosion of soils and
substrate during and after construction.

b. Water Circulation, Fluctuation, and Salinity Determinations

(1) Alteration of Current Patterns and Water Circulation

The project would not alter current flows.

(2) Interference with Water Level Fluctuation

Water levels in Berryessa Creek seasonally fluctuate from an intermitted flow in the
winter and low to no flow in the summer. The project would not alter stream
hydrology.

(3) Salinity Gradients Alteration

Salinity gradients would not be affected.

(4) Effects on Water Quality

(a) Water Chemistry

Disposal material would be excavated from on-site sources and would not
contain foreign chemicals. The project would not change water chemistry.

(b) Salinity

The project would not change salinity levels.

(c) Clarity

Excavation and placement excavated material would be timed to occur in
the dry or low water conditions.

(d) Color

Excavation and placement excavated material in the disposal area would
material would be timed to occur in the-dry or low water conditions.

Construction activities would be short in duration and conditions would
return to pre-construction levels.

(e) Odor

The project would not affect odor.

(f) Taste
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The project would not affect taste.

(g) Dissolved Gas Levels

The proposed project would have no effect on dissolved gas levels.

(h) Temperature

The project would not change the temperature of the creek.

(i) Nutrients
The proposed project would not result in nutrient loading and reduction.

(j) Eutrophication
The project would not input excess nutrients into the stream or promote
excessive plant growth. The project would not contribute to
eutrophication.

(k) Other Characteristic
During construction

(5) Changes to Environmental Quality and Value

Flow patterns in the stream are greatly modified from natural patterns, due to various
human disturbances. Sediment deposited would nearly equal to that under without-
project conditions. The implementation of the project would not change the value
and quality of the stream.

(6) Actions to Minimize Impacts

Construction and excavation would be timed with low water stages to minimal
impacts. Best management practices (BMP) listed in section 5.4.3 of the
environmental impact statement/ environmental (EIS/EIR) would avoid or reduce the
potential for adverse impacts.

c. Suspended Particulate/Turbidity Determinations

(1) Alteration of Suspended Particulate Type and Concentration

Material excavated onsite would be used to beneficially to stabilize banks and create
(aquatic, riparian) habitat. Excavation and placement excavated material would be
timed to occur in the-dry or low water conditions. Particulates suspended during
project construction would dissipate after construction activities are complete.

(2) Particulate Plumes Associated with Discharge

Temporary and local particulate plumes may occur during construction activities but
would quickly dissipate after construction is complete.

(3) Changes to Environmental Quality and Value



Berryessa Creek GRR Section 404 (b) (1) Evaluation
Water Quality Report

8
June 2012

Particulate plumes resulting from any construction activity are not expected to
persist after project completion. Particulates suspended within the disposal area are
not expected to differ in type from particulates currently within the project area.

(4) Actions to Minimize Impacts

Effects would be minimized by performing work during low flow periods in the
dormant season. The duration of construction would be limited to the shortest
timeframe practicable. As a result of mitigation measures, increases in
sedimentation and turbidity would be minor and temporary.

d. Contaminant Determinations

A Phase I Environmental Site Assessment completed for the project revealed there
are two historic releases below the surface of the project area. Plumes may contain
the following substances: volatile organic compounds, PAHs and metals such as
copper, cadmium, and mercury. At this time, the depth of construction has not been
determined and it is not known if these plumes would interfere with construction. If
construction is expected to be at least 6 feet deep in the vicinity of the plumes, then
additional testing and precautionary measures would be implemented.

To minimize the potential for soil or water contamination from fuel or grease spills,
maintenance and refueling of motorized equipment will be performed in upland
areas at least 100 feet from waters of the U.S. and wetlands. BMP listed in section
5.4.3 of the EIS/EIR would avoid or reduce the potential for adverse impacts.

e. Aquatic Ecosystem and Organism Determinations

(1) Effects on Plankton

Plankton are drifting organisms that inhabit the pelagic zone of oceans, seas, or
bodies of fresh water. The presence of plankton is generally low in high order
streams. Construction of the project would be temporary, short termed, and timed
during low flow conditions. There would be no effect to plankton as a result of the
project.

(2) Effects on Benthos

Benthic organisms are found in the benthic zone which is the ecological region at the
lowest level of a body of water such as an ocean or a lake, including the sediment
surface and some sub-surface layers. Construction would be temporary, short
termed and timed during low flow conditions. There would be no effect on benthos
as a result of the project.

(3) Effects on Nekton

Nekton are of actively swimming aquatic organisms. Construction would be
temporary, short termed, and timed during low flow conditions. There would be no
effect to nekton as a result of the project.

(4) Effects on Aquatic Food Web

http://en.wikipedia.org/wiki/Organism
http://en.wikipedia.org/wiki/Pelagic_zone
http://en.wikipedia.org/wiki/Ocean
http://en.wikipedia.org/wiki/Sea
http://en.wikipedia.org/wiki/Fresh_water
http://en.wikipedia.org/wiki/Body_of_water
http://en.wikipedia.org/wiki/Ocean
http://en.wikipedia.org/wiki/Lake
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The project would have no effect on the aquatic food web.

(5) Effects on Special Aquatic Sites

(a) Sanctuaries and Refuges

No sanctuaries and refuges are within the project area.

(b) Wetlands

Wetlands are typically characterized by hydric soils. Hydric soils usually
require hundreds of years for development. The stream channel alignment
downstream of I-680 is artificial and was constructed in 1961. The
presence of hydric soils was not verified. However, wetland vegetation
was present in the project area. Vegetation primarily included cattails.
Other wetland plant species included horsetail, watercress, and smartweed.

Construction activities would temporarily disturb or eliminate the
vegetation. However, since the stream hydrology would not be
permanently affected, the cattails would reestablish within one to three
years after construction.

(c) Mud Flats

No mud flats are within the project area.

(d) Vegetated Shallows

No vegetated shallows are within the project area.

(e) Coral Reefs

No coral reefs are within the project area.

(f) Riffle and Pool Complexes

The downstream portion of Berryessa Creek has been highly altered to a
trapezoidal channel and levees and is regularly maintained by removal of
sediment and vegetation. The instream habitat diversity is extremely low
and the riparian zone within this area provide little to no cover for the
creek or wildlife habitat.

(6) Threatened and Endangered Species

Chapter 4 Section 5 of the EIS/EIR discusses Federal and State listed species is detail. No
special status species are in or near the project area.

(7) Other Wildlife

The project could have short-term effects on resident mammals, birds, reptiles, and
amphibians. Noise from construction equipment and increased human presence
could temporarily displace some wildlife, and temporary alteration of the channel
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would occur. However, these adverse effects would be minor and temporary. The
project area would be reseeded with native grasses.

(8) Actions to Minimize Impacts

Adverse effects would be temporary, and minimized by mitigation measures to
prevent erosion and turbidity increases. Excavation would be timed to avoid
spawning, nesting, or migration seasons. Placement of material excavated for
construction of project features was designed in the context for beneficial use and
bank stabilization to directly benefit the aquatic ecosystem.

f. Proposed Disposal Site Determinations

(1) Mixing Zone Size Determination

Not applicable.

(2) Determination of Compliance with Applicable Water Quality Standards

The fill material would not violate Environmental Protection Agency or State water
quality standards or violate the primary drinking water standards of the Safe
Drinking Water Act (42 USC 300 et seq.).

Project design, standard construction and erosion practices would preclude the
introduction of substances into surrounding waters. Materials removed for disposal
off-site would be disposed of in an appropriate landfill or other upland area.

(3) Potential Effects on Human Use Characteristics

a) Municipal and Private Water Supplies

The fill material would not violate Environmental Protection Agency or
State water quality standards or violate the primary drinking water
standards of the Safe Drinking Water Act (42 USC 300 et seq.).

Project design, standard construction and erosion practices would preclude
the introduction of substances into surrounding waters. Materials removed
for disposal off-site would be disposed of in an appropriate landfill or
other upland area.

b) Recreation and Commercial Fisheries

The project area does not support recreational or commercial fishing. Two
fish species, the mosquitofish (Gambusia affinis) and California roach
(Lavina symmetricus) were collected during field investigations. The
mosquitofish is a non-native freshwater species introduced throughout
California for mosquito control. This fish is adapted for life in shallow,
often stagnant water where predatory fish are absent and temperatures are
too high for other species. The California roach is a native species widely
distributed throughout central and northern California. This species is
tolerant of high temperatures and low oxygen levels, which enables them
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to survive in areas unsuitable for most other fish species. California roach
thrive when found alone or in association with one or two other species.
Neither the mosquitofish or California roach is State or Federally listed or
has any special status (ESA, 2002). Based on the results of the ESA
fisheries investigation, the only fish species likely to be found in the
project area are the mosquitofish and California roach and only in the
reach between Calaveras Boulevard and Piedmont Creek where there are
constant flows.

c) Water-related recreation

There is no water-related recreation within the project area.

d) Aesthetics

The visual character of the creek in most areas would change permanently.
The shape of the channel would change to a trapezoidal configuration with
floodwalls in some sections. However, this change would not degrade the
visual character because the channel would continue to be earthen.
Grasses and other vegetation would be removed to construct the
trapezoidal channel and floodwalls. The side channels would be planted
with a seed mix to control erosion and appear as annual grassland habitat.
All modification and replacement of bridges and culverts would be
consistent with existing bridge designs in the area so there would be no
change in the visual character of the modified or new structures.

e) Parks, National and Historic Monuments, National Seashores, Wilderness
Areas, Research Sites, and Similar Preserves.

There are no parks, National Monuments, Historical Monuments,
Wilderness Areas, Research Sites, Wild and Scenic Rivers, Gold Medal
Trout Waters, or similar designated preserves near the project area.

g. Determination of Cumulative Effects on the Aquatic Ecosystem

Construction of the flood walls in the dry would be the environmentally preferred
alternative. Without implementation of this proposed action, it is likely that this
action would be constructed at a later time in the wet, which would result in adverse
effects on the aquatic ecosystem. Construction of the project in the dry would avoid
these adverse effects to water quality, and aquatic species.

h. Determination of Secondary Effects on the Aquatic Ecosystem

No adverse secondary effects are expected to occur.
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III. Findings of Compliance or Non-Compliance with the Restrictions on
Discharge

(1) No significant adaptations of the guidelines were made relative to this
evaluation.

(2) No practicable alternative exists which meets the study objectives that does
not involve discharge of fill into waters of the United States.

(3) The discharges of fill materials will not cause or contribute to, after
consideration of disposal site dilution and dispersion, violation of any
applicable State water quality standards for waters. The discharge operations
will not violate the Toxic Effluent Standards of Section 307 of the Clean
Water Act.

(4) The placement of fill materials in the project area(s) will not jeopardize the
continued existence of any species listed as threatened or endangered or
result in the likelihood of destruction or adverse modification of any critical
habitat as specified by the Endangered Species Act of 1973.

(5) The placement of fill materials will not result in significant adverse effects on
human health and welfare, including municipal and private water supplies,
recreational and commercial fishing, fish, shellfish, wildlife, and special
aquatic sites. The life stages of aquatic species and other wildlife will not be
adversely affected. Significant adverse effects on aquatic ecosystem
diversity, productivity and stability, and recreational, aesthetic, and economic
values will not occur.

(6) Appropriate steps to minimize potential adverse impacts of the discharge on
aquatic systems include cessation of disposal activities during extreme tidal
velocities associated with spring tides.

(7) On the basis of the guidelines the proposed disposal site for the discharge of
dredged material is specified as complying with the inclusion of appropriate
and practical conditions to minimize pollution or adverse effects to the
aquatic ecosystem.
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The Corps of Engineers has requested coordination under the Fish and Wildlife Coordination Act 
(FWCA) for the Berryessa Creek Flood Control Project. The proposed flood control project is 
located on Berryessa Creek in Santa Clara County, California. The enclosed report constitutes 
the Fish and Wildlife Service's draft FWCA report for the proposed project. 

By copy of this letter we are requesting the agencies below to review and provide any comments 
on the draft report by May 25, 2012. If you have any questions regarding this report, please 
contact Doug Weinrich at (916) 414-6563. 

Sincerely, 

gJr/JI~ 
Enclosure 

cc: 
Jamie Lefevre, COE, Sacramento, CA 
NOAA Fisheries, Sacramento, CA 
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FISH AND WILDLIFE COORDINATION ACT REPORT 
BERRYESSA CREEK FLOOD CONTROL PROJECT 

April 2012 

This is the Fish and Wildlife Service's (Service) draft Fish and Wildlife Coordination Act 
(FWCA) report on the effects of the proposed Berryessa Creek Flood Control Project on fish and 
wildlife resonrces along Berryessa Creek in Milpitas, California. This report has been prepared 
under authority of, and in accordance with, the provisions of the Fish and Wildlife Coordination 
Act (16 U.S.C. sec 661). 

BACKGROUND 

The Berryessa Creek watershed is located in Santa Clara County, California, south of San 
Francisco Bay. Berryessa Creek is a tributary to the Coyote Creek system, which flows into the 
southernmost end of San Francisco Bay. The creek flows west out of the Diablo Range and into 
the residential neighborhoods of San Jose and Milpitas, finally turning north through industrial 
portions of Milpitas before joining Lower Penitencia Creek. 

The proposed work is located on Berryessa Creek between East Calaveras Blvd. and Hwy 680. 
The downstream end ofthe reach terminates at East Calaveras Blvd and extends upstream 
2.25 miles. 

Since the completion ofthe Draft Berryessa Creek Project General Design Memorandum (GDM) 
in December 1993, the proposed plan has not been supported by the local community primarily 
due to the concrete channel featnres that were recommended. Also, refinements in design, costs, 
and benefits resulted in costs that exceeded benefits, thereby precluding Federal involvement in 
the project. A project study plan was developed in July 1996 to identify a more locally 
acceptable plan and complete a GDM. However, all planning and engineering work ceased in 
October 1996 due to nnresolved issues on the direction and funding of the study. Since flooding 
is still a significant problem along Berryessa Creek, the Santa Clara Valley Water District 
(SCVWD) requested that the Corps reevaluate flood protection alternatives to find a more 
environmentally acceptable solution. 

The primary purpose of the ongoing reevaluation study is to assess the feasibility of modifying 
the project to: 1) reduce flood damages to populated areas, 2) reduce sedimentation and 
maintenance requirements, 3) provide access and recreation to the public, as feasible, 4) restore 
environmental values whenever possible through the study reach consistent with the flood 
damage reduction purpose of the project, and 5) avoid and minimize effects to riparian and 
aquatic habitat. 

PROJECT DESCRIPTION 

There are five alternatives being evaluated; however, Alternative 1 and Alternative 5 are not 
being pnrsued. Alternative 1 is the no action alternative and would not meet project objectives. 
Alternative 5 is the earlier authorized project which is not being pursued due to high costs and 
lack of community support. Alternative 2, Alternative 3, and Alternative 4 have similar project 
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footprints, but offer different levels of protection. Alternative 2 provides a 100-year flood 
protection whereas, Alternative 3 and Alternative 4 provide a Federal EmergencyManagement 
Agency (FEMA) certified level of protection i.e., the means to pass a 200-year flood event. The 
project features unique to each alternative are described below. 

Alternative 1: No Action 
The No Action Alternative is being carried forward and analyzed to provide a basis from which 
to assess the advantages and disadvantages of the other study alternatives. This alternative 
assumes the likely future conditions in the project area without implementation of any of the 
action alternatives. Under this alternative, the Authorized Project would not be completed, 
objectives for flood protection would not be met, and an unacceptable public health and safety 
hazard (flooding in the cities of Milpitas and San Jose) would continue to occur. 

Alternative 2: Incised Trapezoidal Channel (Moderate Protection) 
Alternative 2 involves modification and/or replacement of bridge and culvert crossings and 
modification of the channel reaches downstream ofI-680. The leveed channel reaches would 
have a modified earthen trapezoidal shape with bottom width varying from 10 feet to 50 feet. 
The side slopes would have 2 horizontal (H) to 1 vertical (V) ratio and cellular bank protection. 
The earthen levees would vary from 0 to 4 feet high and are designed to contain the 0.01 over
topping probability event discharges. 

Alternative 3: Incised Trapezoidal Channel (FEMA Protection) 
Alternative 3 involves modifications and/or replacement of bridges and culvert crossings. The 
channel reaches would have a modified earthen trapezoidal shape with bottom width varying 
from 10 feet to 70 feet. Side slopes would have 2H: 1 V ratio and cellular bank protection. The 
floodwalls would be constructed 2 to 5 feet high where necessary. The location of the access 
road would vary. 

Alternative 4: Walled Trapezoidal Channel (FEMA Protection) 
The bridge and culvert modifications for Alternative 4 are consistent with Alternative 3. 
Alternative 4 involves the construction of vertical concrete floodwalls ranging from 0 to 5 feet 
high. Two vegetated floodplain benches; a 32-foot-wide bench on the left bank, and a 10-foot
wide bench on the right bank would be constructed. The right-of way restrictions require 
adaptation of the typical channel cross section to accommodate an access road within the 
available right-of-way. In areas with limited right-of-way, the access road would need to be 
located on the inside of the floodwall in order to allow for additional conveyance area. 
Transition ramps would be needed in areas where the access road location changes. 

Alternative 5: Authorized Project 
The authorized project consists of a sediment basin constructed upstream of Old Piedmont Road, 
modifications of the existing sediment basin, earthen levees in the greenbelt, and a concrete 
trapezoidal channel downstream ofI-680. 

Channel widening in combination with levees/floodwalls are proposed to meet the required level 
of protection. The extent of armoring varies from section to section, depending on overall 
footprint. In narrow reaches, for example, the toe protection may be continuous. Depths and 
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sizes of armoring would be further refined in the design phase to maintain the integrity of the 
channel. The channel profile may require grade control structures at bridge or utility crossings to 
prevent downcutting of the channel. Further geomorphic and sediment transport analyses may 
determine whether there is a need for additional grade control. 

The presence of several trees within 15 feet of the top of the existing levees would be addressed 
by either placement of an underground root barrier wall or, for trees expected to be severely 
damaged by the cutoff wall placement, removal may occur. 

The access road surface would need to be graded and compacted to sustain flood flows, and a 
cross slope for drainage would be required. Access road location is generally described on the 
right bank; however, it may be located on left bank if deemed appropriate during the design 
phase. Several tributaries enter the channel from the right, and construction of additional bridge 
crossings for an access road may be avoidable with placement along the left banle Final 
placement would consider findings from a full utility inventory in the area, and the final access 
road configuration may vary from reach to reach. 

Project alternatives involve the complete replacement of all bridge and culvert crossings with the 
exception of the Ames A venue and Yosemite Drive crossings, which would require 
shoring/stabilization of existing abutments and construction of transition structures, and the 1-680 
crossing, which would not be affected by the proposed project. Utility modifications are 
required under all scenarios. 

Construction would occur from May to October over two or three construction seasons 
depending on funding. Mobilization would occur the first week of May and demobilization 
would last one week at the end of October. The construction schedule would be a 5 day work 
week with an 8-10 hour work day. 

BIOLOGICAL RESOURCES 

Berryessa Creek is a tributary to Penitencia Creek and part of the Coyote Creek system, which 
flows out of the Diablo Range, through the residential neighborhoods of San Jose and Milpitas, 
and into the southerrnnost end of San Francisco Bay. 

Vegetation 

Suitable habitat for wildlife in Berryessa Creek occurs outside project boundaries in Berryessa 
Park and the greenbelt, as well as upstream of Old Piedmont Road. Downstream of the 
greenbelt, the vegetation consists of patchy annual grasses separated by bare dirt. The SCVWD 
maintains the levees and the channel inside the project area. Practices include removal of 
vegetation and sediment from the bottom of the channel and the use of herbicides on the stream 
banks. Frequent spraying or mowing of creek bank vegetation prevents the establishment of 
riparian species. The vegetation in and around the project area include cattails, floating 
primrose, willow, hyssop loosestrife, watercress, brooklime, rabbit foot grass, bamyard grass, 
aIld knotweed. A few ornamental trees and one blue elderberry shrub are present within the 
project area, but are sporadic along industrial property boundaries along the levee access road. 
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Wildlife 

The project area has poor to non-existent wildlife habitat due to channelization and vegetation 
removal. Field surveys conducted in the project area have documented some of the common 
species that inhabit the area. Bird species observed include: great egret, black-crowned night 
heron, western scrub jay and mourning dove. Amphibians found in the creek include Pacific 
treefrog and western toad. Marmnals observed include ground squirrels and muskrat. As 
Berryessa Creek is located adjacent to highly urbanized areas, feral cats were also observed 
(SCVWD 2005). 

Berryessa Creek upstream of Calaveras Boulevard is an intermittent stream with occasional 
flows in the winter, but middle reaches of the creek are dry throughout most of the year. The 
only portion of the creek with perennial flow and potentially suitable habitat for small, 
warm water fish species is downstream of the confluence with Piedmont Creek. But even this 
reach has seasonally high water temperatures and low dissolved oxygen that would be lethal to 
anadromous fish and most other fish species during the summer months. 

Just downstream of Calaveras Boulevard, two fish species were collected, the mosquitofish and 
California roach. The mosquitofish is a non-native freshwater species introduced throughout 
California for mosquito control. This fish is adapted for life in shallow, often stagnant water 
where predatory fish are absent and temperatures are too high for other species. The California 
roach is a native species widely distributed throughout central and northern California. This 
speCies is tolerant of high temperatures and low oxygen levels, which enables them to survive in 
areas unsuitable for most other fish species. California roach thrive when found alone or in 
association with one or two other species. Neither the mosquito fish or California roach is State 
or Federally listed or has any special status. 

Potential steelhead use of Berryessa Creek is limited by several physical conditions. Continuous 
flows of suitable depth (at least 7 inches) for adult steelhead passage occurred for only an 
estimated 2 to 5 days during the 2-year flow monitoring study. Reaches with a normally dry 
creek bed, low flows, sheet flows over concrete channels, poor spawning substrate, and physical 
barriers to passage preclude steelhead migration into Berryessa Creek. 

Based on the results of a fisheries investigation conducted by Enviromnental Science Associates, 
the only fish species likely to be found in the project area are the mosquitofish and California 
roach and only in the reach between Calaveras Boulevard and Piedmont Creek where there are 
constant flows (Rieger and Podlech 2002). 

Endangered Species 

Appendix A contains a list of federally listed species which may be found in Santa Clara County. 
There are several State and Federally listed species which could occur within or around the 
project area. The Corps will need to determine the possible effects of the proposed project on 
listed species and consult with the appropriate resource agency. 

DRAFT - SUBJECT TO CHANGE 4 



DISCUSSION 

Service Mitigation Policy 

The recommendations provided herein for the protection of fish and wildlife resources are in 
accordance with the Service's Mitigation Policy as published in the Federal Register (46:15; 
January 23, 1981). 

The Mitigation Policy provides Service personnel with guidance in making recommendations to 
protect or conserve fish and wildlife resources. The policy helps ensure consistent and effective 
Service recommendations, while allowing agencies and developers to anticipate Service 
recommendations and plan early for mitigation needs. The intent of the policy is to ensure 
protection and conservation of the most important and valuable fish and wildlife resources, while 
allowing reasonable and balanced use of the Nation's natural resources. 

Under the Mitigation Policy, resources are assigned to one of four distinct Resource Categories, 
each having a mitigation planning goal which is consistent with the fish and wildlife values 
involved. The Resource Categories cover a range of habitat values from those considered to be 
unique and irreplaceable to those believed to be much more common and of relatively lesser 
value to fish and wildlife. The Mitigation Policy does not apply to threatened and endangered 
species, Service recommendations for completed Federal projects or projects permitted or 
licensed prior to enactment of Service authorities, or Service recommendations related to the 
enhancement of fish and wildlife resources. 

In applying the Mitigation Policy during an impact assessment, the Service first identifies each 
specific habitat or cover-type that may be impacted by the project. Evaluation species which 
utilize each habitat or cover-type are then selected for Resource Category analysis. Selection of 
evaluation species can be based on several rationale, as follows: (I) species known to be 
sensitive to specific land- and water-use actions; (2) species that playa key role in nutrient 
cycling or energy flow; (3) species that utilize a common environmental resource; or (4) species 
that are associated with Important Resource Problems, such as anadromous fish and migratory 
birds, as designated by the Director or Regional Directors of the Fish and Wildlife Service. 
(Note: Evaluation species used for Resource Category determinations mayor may not be the 
same evaluation species used in a HEP application, if one is conducted). Based on the relative 
importance of each specific habitat to its selected evaluation species, and the habitat's relative 
abundance, the appropriate Resource Category and associated mitigation planning goal are 
determined. 

Mitigation planning goals range from "no loss of existing habitat value" (i.e., Resource Category 
I) to "minimize loss of habitat value" (i.e., Resource Category 4). The planning goal of 
Resource Category 2 is "no net loss of in-kind habitat value"; to achieve this goal, any 
unavoidable losses would need to be replaced in-kind. "In-kind replacement" means providing 
or managing substitute resources to replace the habitat value of the resources lost where such 
substitute resources are physically and biologically the same or closely approximate those lost. 
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In addition to mitigation planning goals based on habitat values, Region 8 of the Service, which 
includes California, has a mitigation planning goal of no net loss of acreage and value for 
wetland habitat. This goal is applied in all impact analyses. 

In recommending mitigation for adverse impacts to fish and wildlife habitat, the Service uses the 
same sequential mitigation steps recommended in the Council on Environmental Quality's 
regulations. These mitigation steps (in order of preference) are: avoidance, minimization, 
rectification of measures, measures to reduce or eliminate impacts over time, and compensation. 

Two fish and/or wildlife habitats were identified in the Berryessa Creek Flood Control Project 
areas which have the potential to be impacted by the project. These are emergent wetland and 
annual grassland. The resource categories, evaluation species, and mitigation planning goal for 
the habitats impacted by the project are summarized in Table 1. 

Table I. 

Emergent wetland Great egret 

Annual grassland Red-tailed hawk 

2 

4 

No net loss of habitat while 
minimizing loss of in-kind value 

Minimize loss of habitat value 

The evaluation species selected for the emergent wetland cover-type that would be impacted is 
the great egret. This species was selected because of: (a) their key role as predators in the 
ecosystem, (b) the Service's responsibility for their protection and management under the 
Migratory Bird Treaty Act, and (c) their overall high non-consumptive value to humans (i.e., bird 
watching). In general, emergent wetland habitat is valuable for a multitude of wildlife species, 
which include birds, mammals, reptiles, and amphibians. In the project area this cover-type is 
only located in the floodplain of the creek. Due its relative scarcity, the Service designates the 
emergent wetland cover-type in the project area as Resource Category 2. Our associated 
mitigation planning goal for these areas is "no net loss of habitat value while minimizing loss of 
in-kind habitat value." 

The evaluation species selected for the annual grassland cover-type is the red-tailed hawk, which 
utilizes these areas for foraging. This species was selected because of the Service's 
responsibility for their protection and management under the Migratory Bird Treaty Act, and 
their overall high non-consumptive values to humans. Annual grassland areas potentially 
impacted by the project vary in their value to the evaluation species, depending on the degree of 
human disturbance, plant species composition, and juxtaposition to other foraging and nesting 
areas. Overall, the annual grassland values in the project area are low. Therefore, the Service 
designates the annual grassland cover-type in the project area as Resource Category 4. Our 
associated mitigation planning goal for these areas is "minimize loss of habitat value." 

Wildlife species inhabiting habitat around the construction area may be temporarily displaced 
during construction activities, but are expected to return when construction is completed. 
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Construction impacts to annual grassland on the levee and adjacent to the levee toe would be 
temporary and would be restored following construction activities by reseeding the impacted 
areas with native grasses. 

Based on our initial review, the proposed project would result in the temporary loss of habitat 
acreage and value for species inhabiting emergent wetland and annual grassland habitat. 
Wildlife species utilizing these areas would be displaced during construction activities and would 
likely return to the area following the completion of the project. 

The highly impacted nature ofthe creek provides little habitat or diversity for fish and wildlife 
species in its current state. Designs focused on alternatives which provide benefits to fish and 
wildlife through the creation of a more natural stream profile should be completed. The creation 
of vegetated floodplain benches is a step in this direction and could significantly improve the 
utility of the creek for fish and wildlife as well as provide an appropriate level of flood 
protection. Currently, Alternative 4 is the Service's preferred altemative as it would provide the 
multi-benefits of a high level of flood protection and improvements to the creek by creating the 
vegetated floodplain benches. 

RECOMMENDATIONS 

The Service recommends that the Corps: 

I) Avoid impacts to any native trees, shrubs, and aquatic vegetation within and adjacent to 
the site to the extent possible. 

2) Avoid future impacts at the site by ensuring any fill material used for construction is free 
of contaminants. 

3) Avoid impacts to migratory birds nesting in trees along the access routes and adjacent to 
the proposed sites by conducting preconstruction surveys for active nests along proposed 
haul roads, staging areas, and construction sites. This would be especially important if 
construction begins in the spring. Work activity around active nests should be avoided 
until young have fledged. 

4) Minimize impacts by reseeding all disturbed areas at the completion of construction with 
native forbs and grasses. 

5) Minimize the impact of removal andlor trimming of any trees and shrubs by having these 
activities supervised andlor completed by a certified arborist. 

6) Work with the Service and other resource agencies to quantify project affects and 
determine mitigation needs for the selected project alternative. 

7) Contact NOAA Fisheries for possible effects of the project on federally listed species 
under their jurisdiction. 
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8) Contact the California Department of Fish and Game regarding possible effects of the 
project on State listed species. 
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Appendix A 

Federal Endangered and Threatened Species that may 

occur in or may be affected by the project 





Sacramento Fish & Wildlife Office Species List 

U.S. Fish & Wildlife Service 

Sacramento Fish & Wildlife Office 

Federal Endangered and Threatened Species that Occur in 
or may be Affected by Projects in the Counties and/or 

U.S.G.S. 7 112 Minute Quads you requested 

Document Number: 120419033637 

Database Last Updated: September 18, 2011 

No quad species lists requested . 

..... __ ._--------------

County Lists 

Santa Clara County 

Listed Species 

Invertebrates 

• Branchinecta conservatio 
o Conservancy fairy shrimp (E) 

• Branchinecta lynchi 
o vernal pool fairy shrimp (T) 

• Desmocerus californicus dimorphus 
o valley elderberry longhorn beetle (T) 

• Euphydryas editha bayensis 
o bay checkerspot butterfly (T) 
o Critical habitat, bay checkerspot butterfly (X) 

• Lepidurus packardi 
o Critical habitat, vernal pool tadpole shrimp (X) 
o vernal pool tadpole shrimp (E) 

Fish 

• Acipenser medirostris 
o green sturgeon (T) (NMFS) 

http://www.fws.gov/sacramento/ES_SpecieslLists/es _species _lists.cfm 

Page 1 of6 
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• Eucyclogobius newberryi 
o tidewater goby (E) 

• Hypomesus transpacificus 
o delta smelt (T) 

• Oncorhynchus kisutch 
o coho salmon - central CA coast (E) (NMFS) 
o Critical habitat, coho salmon - central CA coast (X) (NMFS) 

• Oncorhynchus mykiss 
o Central California Coastal steelhead (T) (NMFS) 
o Central Valley steelhead (T) (NMFS) 
o Critical habitat, Central California coastal steelhead (X) (NMFS) 
o South Central California steelhead (T) (NMFS) 

• Oncorhynchus tshawytscha 
o Central Valley spring-run chinook salmon (T) (NMFS) 
o winter-run chinook salmon, Sacramento River (E) (NMFS) 

Amphibians 

• Ambystoma californiense 
o California tiger salamander, central population (T) 
o Critical habitat, CA tiger salamander, central popUlation (X) 

• Rana draytonii 
o California red-legged frog (T) 
o Critical habitat, California red-legged frog (X) 

Reptiles 

• Gambelia (=Crotaphytus) sila 
o blunt-nosed leopard lizard (E) 

• Masticophis lateralis euryxanthus 
o Alameda whipsnake [=striped racer] (T) 
o Critical habitat, Alameda whipsnake (X) 

• Thamnophis gigas 
o giant garter snake (T) 

http://www . fws. gOY 1 sacramento/ES _ SpecieslListsl es _species _lists.cfm 
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Sacramento Fish & Wildlife Office Species List 

Birds 

• Thamnophis sirtalis tetrataenia 
o San Francisco garter snake (E) 

• Brachyramphus marmoratus 
o Critical habitat, marbled murrelet (X) 
o marbled murrelet (T) 

• Charadrius alexandrinus nivosus 
o western snowy plover (T) 

• Pelecanus occidentalis californicus 
o California brown pelican (E) 

• Rallus longirostris obsoletus 
o. California clapper rail (E) 

• Sternula antillarum (=Sterna, =albifrons) browni 
o California least tern (E) 

• Vireo bellii pusillus 
o Least Bell's vireo (E) 

Mammals 

• Reithrodontomys raviventris 
o salt marsh harvest mouse (E) 

• Vulpes macrotis mutica 
o San Joaquin kit fox (E) 

Plants 

• Castilleja affinis ssp. neglecta 
o Tiburon paintbrush (E) 

• Ceanothus ferrisae 
o Coyote ceanothus (E) 

• Dudleya setchellii 
o Santa Clara Valley dudleya (E) 

http://www.fws.gov/sacramento/ES_Species/Lists/es_ species_lists. cfm 

Page 3 of6 
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o Eriophyllum latilobum 
o San Mateo woolly sunflower (E) 

o Holocarpha macradenia 
o Critical habitat, Santa Cruz tarplant (X) 
o Santa Cruz tarplant (T) 

o Lasthenia conjugens 
o Contra Costa goldfields (E) 
o Critical habitat, Contra Costa goldfields (X) 

o Streptanthus albidus ssp. albidus 
o Metcalf Canyon jewel flower (E) 

o Suaeda californica 
o California sea blite (E) 

Proposed Species 

Amphibians 

o Rana draytonii 
o Critical habitat, California red-legged frog (PX) 

Key: 

o (E) Endangered - Listed as being in danger of extinction. 
o (T) Threatened - Listed as likely to become endangered within the foreseeable future. 
o (P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened. 
o (NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration 

Fisheries Service. Consult with them directly about these species. 
o Critical Habitat - Area essential to the conservation of a species. 
o (PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it. 
o (C) Candidate - Candidate to become a proposed species. 
o (V) Vacated by a court order. Not currently in effect. Being reviewed by the Service. 
o (X) Critical Habitat designated for this species 

Important Information Abont Yonr Species List 

How We Make Species Lists 

We store information about endangered and threatened species lists by U.S. Geological Survey 7'h minute 
quads. The United States is divided into these quads, which are about the size of San Francisco. 

The animals on your species list are ones that occur within, or may be affected by projects within, the quads 
covered by the list. 

http://www.fws.gov/sacramento/ES_SpecieslLists/es_species_1ists.cfm 4/1912012 
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• Fish and other aquatic species appear on your list if they are in the same watershed as your quad or if 
water use in your quad might affect them. 

• Amphibians will be on the list for a quad or county if pesticides applied in that area may be carried to 
their habitat by air currents. 

• Birds are shown regardless of whether they are resident or migratory. Relevant birds on the county 
list should be considered regardless of whether they appear on a quad list. 

Plants 

Any plants on your list are ones that have actually been observed in the area covered by the list. Plants may 
exist in an area without ever having been detected there. You can find out what's in the surrounding quads 
through the California Native Plant Society's online Inventory of Rare and Endangered Plants. 

Surveying 

Some of the species on your list may not be affected by your project. A trained biologist and/or botanist, 
familiar with the habitat requirements of the species on your list, should determine whether they or habitats 
suitable for them may be affected by your project. We recommend that your surveys include any proposed 
and candidate species on your list. 
See our Protocol and Recovery Permits pages. 

For plant surveys, we recommend using the Guidelines for Conducting and Reporting Botanical 
Inventories. The results of your surveys should be published in any environmental documents prepared for 
your project. 

Your Responsibilities Under the Endangered Species Act 

All animals identified as listed above are fully protected under the Endangered Species Act of 1973, as 
amended. Section 9 of the Act and its implementing regulations prohibit the take of a federally listed 
wildlife species. Take is defined by the Act as "to harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture, or collect" any such animal. 

Take may include significant habitat modification or degradation where it actually kills or 
injures wildlife by significantly impairing essential behavioral patterns, including breeding, 
feeding, or shelter (50 CFR §17.3). 

Tal{e incidental to an otherwise lawful activity may be authorized by one of two procedures: 

• If a Federal agency is involved with the permitting, funding, or carrying out of a project that may 
result in take, then that agency must engage in a formal consultation with the Service. 

• During formal consultation, the Federal agency, the applicant and the Service work together to avoid 
or minimize the impact on listed species and their habitat. Such consultation would result in a 
biological opinion by the Service addressing the anticipated effect ofthe project on listed and 
proposed species. The opinion may authorize a Jimited level of incidental take. 

• If no Federal agency is involved with the project, and federally listed species may be taken as part of 
the project, then you, the applicant, should apply for an incidental take permit. The Service may issue 
such a permit if you submit a satisfactory conservation plan for the species that would be affected by 
your project. 

• Should your survey determine that federally listed or proposed species occur in the area and are likely 
to be affected by the project, we recommend that you work with this office and the California 
Department of Fish and Game to develop a plan that minimizes the project's direct and indirect 
impacts to listed species and compensates for project-related loss of habitat. You should include the 
plan in any environmental documents you file. 

http://www.fws.gov/sacramento/ES_Species/Lists/es_species_lists.cfm 4119/2012 
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Critical Habitat 

When a species is listed as endangered or threatened, areas of habitat considered essential to its 
conservation may be designated as critical habitat. These areas may require special management 
considerations or protection. They provide needed space for growth and normal behavior; food, water, air, 
light, other nutritional or physiological requirements; cover or shelter; and sites for breeding, reproduction, 
rearing of offspring, germination or seed dispersal. 

Although critical habitat may be designated on private or State lands, activities on these lands are not 
restricted unless there is Federal involvement in the activities or direct harm to listed wildlife. 

If any species has proposed or designated critical habitat within a quad, there will be a separate line for this 
on the species list. Boundary descriptions of the critical habitat may be found in the Federal Register. The 
information is also reprinted in the Code of Federal Regulations (50 CFR 17.95). See our Map Room page. 

Candidate Species 

We recommend that you address impacts to candidate species. We put plants and animals on our candidate 
list when we have enough scientific information to eventually propose them for listing as threatened or 
endangered. By considering these species early in your planning process you may be able to avoid the 
problems that could develop if one of these candidates was listed before the end of your project. 

Species of Concern 

The Sacramento Fish & Wildlife Office no longer maintains a list of species of concern. However, various 
other agencies and organizations maintain lists of at-risk species. These lists provide essential information 
for land management planning and conservation efforts. More info 

Wetlands 

, 
If your project will impact wetlands, riparian habitat, or other jurisdictional waters as defined by section 404 
of the Clean Water Act and/or section 10 of the Rivers and Harbors Act, you will need to obtain a permit 
from the U.S. Army Corps of Engineers. Impacts to wetland habitats require site specific mitigation and 
monitoring. For questions regarding wetlands, please contact Mark Littlefield of this office at (916) 414-
6520. 

Updates 

Our database is constantly updated as species are proposed, listed and delisted. If you address proposed and 
candidate species in your planning, this should not be a problem. However, we recommend that you get an 
updated list every 90 days. That would be July 18,2012. 

http://www.fws.gov/sacramento/ES_SpecieslLists/es_ species _Iists.cfm 4/19/2012 



 

 

 

 

Berryessa Creek Project 

Santa Clara County, California 

 

 

Appendix A 

Environmental 

 

 

Part II: Cultural Resources 

 

 

 

 

 

 

 

 

JUNE 2012 







 

C:\Users\l2rcsjml\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\9OD1AZJI\Berryessa 
Creek DMOA (v 4) 10_15_13 DRAFT FINALjk (2).docx Page 1 

 

Memorandum of Agreement 
Between 

The United States Army Corps of Engineers, and 
The California State Historic Preservation Office, 

Regarding 
Resolution of Adverse Effects for the Proposed  

Berryessa Creek Flood Control Project 
 

WHEREAS, the U.S. Army Corps of Engineers, Sacramento and San Francisco Districts 
(Corps) propose to construct the Berryessa Creek Flood Control Project [hereafter Project] 
located in and near Berryessa Creek in Milpitas and San Jose, California, as authorized by the 
Water Resources Development Act of 1990 [33 U.S.C. 2201, Section 101(a)(5)]; and  
 
 WHEREAS, the Corps has determined that the project may have an adverse effect upon 
CA-SCL-593. a property that was determined to be eligible for inclusion in the National Register 
of Historic Places and has consulted with the Advisory Council on Historic Preservation (ACHP) 
and the California State Historic Preservation Officer (SHPO) according to Section 800.13 of the 
regulations (36 CFR 800) implementing Section 106 of the National Historic Preservation Act as 
amended (16 U.S.C. 470f), and  
 
 WHEREAS, the Corps has determined that the character of the construction associated 
with the Project as designed precludes the possibility of avoiding adverse effects to CA-SCL-593 
as a result of the Undertaking’s implementation, and has further determined that it will resolve 
such effects through the execution and implementation of this MOA; and 
   

 WHEREAS, the Santa Clara Valley Water District (SCVWD) has participated in the 
consultation and has been invited to concur in this MOA; and 
 
 WHEREAS, the Indian Canyon Mutsun Band of Costanoan, the Muwekma Ohlone 
Indian Tribe of the San Francisco Bay Area, and the Ohlone Indian Tribe have been invited to 
participate in consultation as concurring  Parties; and  
 

WHEREAS, pursuant to 36 CFR 800.4(c), the Corps, in consultation with the SHPO has 
determined that archeology site CA-SCL-593 is eligible for the National Register of Historic 
Places under criterion d; and 

 
  WHEREAS, the Corps has consulted with the SHPO in accordance with 36 CFR      
800.6(a-b) to resolve the potential adverse effects of the Project on archeology site CA-SCL-593; 
and 
 
  WHEREAS, the ACHP has been notified of this Undertaking and has (Comments 
pending ) and;  
 

NOW, THEREFORE, the Corps, and SHPO agree that the Project shall proceed 
according to the following stipulations that will be implemented in order to take into account the 
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effects of the Project on historic properties, and that these stipulations shall govern the Project 
and all of its parts until this MOA expires or is terminated. 

 
DEFINITIONS 
 
Signatories are those parties who have the exclusive right to execute, amend or terminate an 
MOA. 
 
Concurring Parties.  Concurring means their concurrence indicates that they are in agreement 
with the terms of the MOA. 

 
Consultant means the cultural resources contractor. 
 

 
STIPULATIONS 

 
I. AREA OF POTENTIAL EFFECTS 
 

A. The Corps has determined and documented the Area of Potential Effects (APE) for 
the Undertaking in consultation with SHPO.   Modifications of the APE may be made by 
mutual agreement of the signatories without amending this Agreement. 

 
B. In consultation with SHPO the Corps has previously established the project APE 
per 36 CFR 800.16(d).  The APE falls within the cities of Milpitas and San Jose in Santa 
Clara County, California, and is located in  unsectioned Milpitas (1980) and Calaveras 
Reservoir (1980) USGS topographic quadrangles in Township 6 South, Range 1 East 
(Attachment 1).  

 
C. The SHPO shall be notified by the Corps in a timely manner of any modifications 
with the construction, right-of-way, and ancillary areas that may alter the APE.    
 

II.  TREATMENT OF HISTORIC PROPERTIES 
 

 A When data recovery is proposed, the Corps in consultation with other parties to 
 this agreement shall ensure the development of a Historic Properties Treatment Plan by a 
 professional archaeologist (Consultant) who meets the Secretary of the Interior’s 
 Standards (FR 44738-FR44739), and that is consistent with the Secretary of the Interior’s 
 Standards and Guidelines for Archeology and Historic Preservation and the ACHP   
 “Recommended Approach for Consultation on Recovery of Significant Information from 
 Archaeological Sites” (ACHP May 18, 1999).  Components to be included in data 
 recovery plans are as follows: 

 
1 The historic properties or portions of historic properties where treatment 
 will be implemented;  
2 A research design that will contain the research questions and goals that 
 are applicable to the Project area as a whole and that will be addressed 
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 through data recovery, along with an explanation of their relevance and 
 importance;   
3 The field and analysis methods to be used, with an explanation of their 
 relevance to the research questions; 
4 The methods to be used in data management and dissemination of data, 
 including a schedule; 
5 The proposed disposition of recovered materials and records; 
6 Methods and procedures for the recovery, analysis, treatment, and 
 disposition of human remains, associated grave goods, and objects of 
 cultural patrimony that reflect any concerns and/or conditions identified as 
 a result of consultations between the Corps and any affected Native 
 American Group (see Stipulation IV.B); 
7 The historic properties to be affected in the specified Project segment and 
 the nature of those effects; 

 
B. The HPMP shall also include procedures, as identified in Stipulation V.E.  In  

 the event that significant cultural material or additional human remains are discovered 
 during construction. 
 

C. The Corps shall provide the draft HPMP to all concurring parties for thirty (30) 
 days of review.  If SHPO or concurring parties do not respond within thirty (30) days of 
 receipt, the Corps can consider that all parties concur with the HPMP.  If any concurring 
 parties respond with comments on the HPMP, the Corps shall consult, not to exceed 
 thirty (30) days, with the entity providing the comments to resolve the matter. 
 

D. The Corps will be responsible for ensuring that the  stipulations of the HPMP, 
 including post-field analysis, and final report production are implemented. 

 
E. A draft version of the final report presenting all aspects of the HPMP for CA- 

 SCL-593 will be provided to the Corps, the SHPO and concurring parties for thirty (30) 
 days of review.  If the SHPO or any concurring party does not respond within thirty (30) 
 days of receipt, the Corps can consider that they concur with these reports.  If the SHPO 
 or any of the concurring parties responds with comments on the draft report, the Corps 
 will consult with the responding party (ies) in a timely manner to resolve the comments. 
 

F. The completed and finalized report will be submitted by the Corps to all MOA
 parties. 

 
III.  REPORTING 
 

A. Within ten (10) days of completion of all work required under Stipulation II, the 
Consultant shall notify the Corps and SHPO. 
 
B.  Within sixty (60) days of the Corps determining that all data recovery required by 
Stipulation II is complete, the Consultant shall prepare a field summary report that 
summarizes the data recovery and the preliminary results of such data recovery, and 
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distribute the field summary report to the Corps, SHPO, and Concurring parties for 
concurrent review and comment.  The Signatories and Concurring parties will have thirty 
(30) days upon receipt of the field summary report to submit written comments to the 
Corps.    Lack of response within this review period shall not preclude the Corps from 
authorizing revisions to the draft field summary report, as the Corps deems appropriate.  
The Corps shall ensure that any written comments received are taken under consideration 
during the preparation of the final field summary report.  Once the field summary report 
has been approved by the Corps as a final document, the Corps will notify and provide a 
copy to SHPO, and Concurring parties. 
 
C.  Within 12 months of the Corps determining that all data recovery required by 
Stipulation II is complete, the Consultant shall prepare a draft technical report that 
document the results of implementing and completing the data recovery, and distributes 
the technical report to the Corps, SHPO, and Concurring  parties for concurrent review 
and comment.  The Signatories and Concurring parties will have thirty (30) days upon 
receipt of the draft technical report to submit written comments to the Corps.    Lack of 
response within this review period shall not preclude the Corps from authorizing revisions 
to the draft technical report, as the Corps deems appropriate.  The Corps shall ensure that 
any written comments received are taken under consideration during the preparation of the 
final technical report.  Once the technical report has been approved by the Corps as a final 
document, the Corps will notify and provide a copy to SHPO, Concurring parties, and 
North Central California Information Center of the California Historical Resources 
Information System. 
 

IV.   DISCOVERIES AND UNANTICIPATED EFFECTS 
 
SCVWD shall employ a qualified archeologist, as described in Stipulation II. A, who will 
monitor all project-related ground-disturbing activities. 
 

A.   Should any significant cultural material be discovered during project 
implementation, work will cease immediately within 100 feet of the discovery and the 
discovery location secured from additional impacts from project construction.  The 
archaeologist, or other SCVWD representative, shall immediately notify the Corps of the 
discovery.  The Corps shall coordinate with SHPO and appropriate Tribe(s) regarding the 
discovery, pursuant to 36 CFR 800.13.  The Corps will contact the SHPO by facsimile 
machine, telephone, and/or email within 48 hours of the discovery.  The SHPO has 48 
hours to respond by facsimile machine, telephone, and/or email following initial contact 
by the Corps.  Following concurrence by the SHPO regarding the discovery, the 
procedures referenced in paragraph C of this Stipulation shall be implemented. 

 
 B. Human remains are known to be in the site location, and the Santa Clara County 
 Medical Examiner (SCCME) and the Native American Heritage Commission have been 
 notified.  If additional human remains are discovered the SCCME will be immediately 
 notified.  Artifacts associated with burials are to be treated in the same manner as the 
 human remains. Once the Corps is notified of the discovery, a report shall be prepared 
 pursuant to Stipulation IV.C of this MOA. 
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C The HPMP includes procedures for managing the discovery of unanticipated 
cultural resources.  If the Corps or SHPO determines that implementation of the HPMP 
or the Undertaking will affect a previously unidentified property that may be eligible for 
the National Register, or affect a known historic property in an unanticipated manner, the 
Corps will address the discovery, or unanticipated effect, in accordance with 36 CFR      
800.13 and with those provisions of the HPMP that relate to the treatment of discoveries 
and unanticipated effects.  Unanticipated Discoveries shall be reported as described in 
Paragraph A of this Stipulation. 

 
 D. Once treatment of the significant archeological find or the treatment of  
 human remains has been completed in the area secured from project construction, the 
 project may resume in that area. 
  
 E. Should any previously unidentified human remains or significant cultural material be 
 discovered during project construction, the archeologist shall prepare a draft report on the 
 discovery and distribute the report concurrently to the Corps, SHPO, and all concurring  
 parties.  The report shall fully describe the finding(s) with maps and photographs.  
 Disposition of any artifacts shall be clearly addressed.  Artifacts or features of cultural or 
 temporal significance shall be completely described with drawings and/or photographs.  The 
 Corps, SHPO, and concurring parties shall have thirty (30) days to review and comment on 
 the  draft report.  Failure of any party to submit comments will not preclude the Corps from 
 proceeding with finalizing the document. Upon notification from the Corps the 
 archaeologist shall prepare the final report and submit five hard copies and one digital copy 
 of the final report to the Corps.  The Corps shall forward a copy of the final report to SHPO, 
 and concurring parties. 
 
V. NATIVE AMERICAN CONSULTATION  
 
Consultation with the concurring Native Americans will continue throughout the duration of this 
MOA. If Native Americans, other than the concurring parties with demonstrated interest in the 
project area are identified, the Corps shall invite them to participate in the consultation process. 
 
VI. STANDARDS 
 
 A. Professional Qualifications:  the Corps shall ensure that all Stipulations
 prescribed by this MOA are carried out by, or under the direct supervision of, a person or 
 persons meeting at a minimum the Secretary of the  Interior’s Professional Qualifications 
 Standards  (48 FR 44738-39) in the appropriate disciplines. 
 
 B. Documentation Standards: written documentation prescribed by Stipulations 
 III(B) and III(C) of this MOA shall conform to the Secretary of the Interior’s Guidelines 
 for Archaeology and Historic Preservation  (48 FR 44716-44740), as well as to applicable 
 standards and guidelines established by the SHPO.  
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 C. Curation Standards: the Corps shall ensure all materials and records 
 resulting from the historic preservation work prescribed by this MOA are curated in 
 accordance with 36 CFR 79.  The Corps will establish a curation agreement with a 
 federally recognized curation facility to curate the collection.   
 
 D.  Confidentiality:  the Parties acknowledge that historic properties covered by this 
 MOA are subject to the provisions of Section 304 of the National Historic  Preservation 
 Act (NHPA) relating to the disclosure of archaeological site information and having so 
 acknowledged, will ensure that all actions and documentation prescribed by this MOA 
 are consistent with Section 304 of the NHPA. 
 
VII. RESOLVING OBJECTIONS 
 
 Should any Signatory to this Agreement object to any action carried out or proposed by  the 
Corps with respect to the implementation of this MOA, the Corps shall consult with that 
Signatory party to resolve the objection.  If the Corps after initiating such  consultation 
determines that the objection cannot be resolved the Corps shall forward documentation 
relevant to the objection to the ACHP, including the Corps‘s proposed response to the objection.  
Within forty five (45) days after receipt of all pertinent documentation, the ACHP shall exercise 
one of the following options: 

 
A.  Advise the Corps that the ACHP concurs in the Corps proposed final decision, 

 whereupon the Corps shall respond accordingly; 
 

B.   Provide the Corps with recommendations, which the Corps shall take into account 
in reaching a final decision regarding its response to the objection; or 

 
C.   Notify the Corps that the objection will be referred to the Council membership for 

 formal comment and proceed to refer the objection and comment within forty five (45) 
days.  The resulting comment shall be taken into account by the Corps in accordance with 
36 CFR 800.7(c)(4). 
 

D.   Should the ACHP not exercise one of the above options within forty five (45) 
days after receipt of all pertinent documentation, the Corps may assume the ACHP’s 
concurrence in its proposed response to its objections. 

 
E.   The  Corps  shall take into account any ACHP recommendation or comment 
provided in accordance with this stipulation with reference only to the subject of the 
objection; Corps  responsibility to carry out all actions under this Agreement that are not 
the subjects of the objection shall remain unchanged. 
 

VIII. AMENDMENTS 
 
 Any Signatory to this Agreement may propose to the other signatories that it be 
 amended, whereupon the signatories will consult in accordance with 36 CFR 800.6(c)(7) 
 to consider such an amendment.  
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IX.  TERMINATION OF THE MOA 
 
 Any signatory to this Agreement may terminate it by providing thirty (30) days notice to 
the  other parties, provided that the parties will consult during the period prior to the 
 termination to seek agreement on amendments or other actions that will avoid 
 termination.  In the event of termination of this Agreement by the SHPO, the Corps shall 
 comply with the provisions of 36 CFR 800.6(c)(8).  

 
X.  DURATION OF MOA 
 
 This Agreement will terminate if its terms are not carried out within five years from the 
 date of the last signature on this Agreement.  Prior to such time, the Corps may consult 
 with the other signatories to reconsider the terms of the Agreement and amend it in 
 accordance with Stipulation IX. 

 
XI. EFFECTIVE DATE 
 

 This MOA shall take effect on the date that it has been fully executed by the Corps 
 and the SHPO. 

 
XII. TERMINATION 
 
  This MOA shall be considered to be in effect until either it is terminated or all of its 

 stipulations have been met. 
 
IN WITNESS WHEREOF, execution of this MOA by the Corps and SHPO, transmittal by the 
Corps to the Council in accordance with 36 CFR 800.6(b)(1)(iv), and subsequent implementation 
of its terms, evidences the Corps has taken into account the effects of the Undertaking on historic 
properties and that the Corps has satisfied its responsibilities under 106 of the National Historic 
Preservation Act and applicable implementing regulations. 
 
UNITED STATES ARMY CORPS OF ENGINEERS 
 
Sacramento District 
 
By: _______________________________________________________Date:____________ 
 Michael J. Farrell, Colonel, U.S. Army Corps of Engineers, District Commander  
 
 
 
San Francisco District 
 
By:_______________________________________________________Date:____________ 
 John K. Baker, P.E. Lieutenant Colonel, U.S. Army Corps of Engineers, District 
 Commander 
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CALIFORNIA STATE HISTORIC PRESERVATION OFFICER 
 
By: _______________________________________________________Date:____________ 
 Carol Roland-Nawi, Ph.D., State Historic Preservation Officer 
 
 
Concurring Parties: 
 
SANTA CLARA VALLEY WATER DISTRICT 
 
By: ______________________________________________________Date______________ 
  
 
TRINA MARINE RUANO FAMILY 
 
By: ______________________________________________________Date:_____________ 
  
 
MUWEKMA OHLONE INDIAN TRIBE OF THE SAN FRANCISCO BAY AREA  
 
By: ______________________________________________________Date:_____________ 
  
 
OHLONE INDIAN TRIBE  
 
By: ______________________________________________________Date:_____________ 
 
  
AMAH MUTSUN TRIBAL BAND 
 
By: ______________________________________________________Date:_____________ 
 
 
INDIAN CANYON MUTSUN BAND OF COSTONOAN 
 
By: ______________________________________________________Date:_____________ 
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ATTACHMENT 1 
Area of Potential Effects 
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                Area of Potential Effects                 

           Berryessa Creek Flood Control Project  
              Milpitas and Calaveras Reservoir, CA 1961, revised 1980               

                U.S.G.S. 7.5 Minute Quadrangles  
              Unsectioned, Township 6 South, Range 1 East 

 

 

 

N              O                    ½                    1 mi 







 

 

 

 

 

 

 

 

 

 

 

 

April 18, 2013 

 

 

Alicia E. Kirchner 

Chief, Planning Division 

Corps of Engineers 

1325 J Street 

Sacramento, CA 95814-2922 

 

Ref:  Proposed Berryessa Creek Flood Control Project 

 Milpitas and San Jose, Santa Clara County, California  

  

Dear Ms. Kirchner:  

 

On April 2, 2013, the Advisory Council on Historic Preservation (ACHP) received your notification of 

adverse effect for the referenced undertaking that was submitted in accordance with Section 800.6(a)(1) 

of our regulations, “Protection of Historic Properties” (36 CFR Part 800). The background documentation 

included with your submission does not meet the specifications in Section 800.11(e) of the ACHP’s 

regulations. We, therefore, are unable to determine whether Appendix A of the regulations, Criteria for 

Council Involvement in Reviewing Individual Section 106 Cases, applies to this undertaking. Accordingly, 

we request that you submit the following additional information so that we can determine whether our 

participation in the consultation to resolve adverse effects is warranted.   

 

 Copies or summaries of any views or comments provided by consulting parties, the public, and 

the California State Historic Preservation Officer;  

 Copies or summaries of any views or comments provided by any affected Indian tribe. 

 

Upon receipt of the additional information, we will notify you within 15 days of our decision.  

 

If you have any questions, please contact Mr. Anthony G. Lopez at 202-606-8525 or via e-mail at alopez 

@achp.gov.  

 

Sincerely, 

 
LaShavio Johnson 

Historic Preservation Technician 

Office of Federal Agency Programs 

 



  

 

 

mailto:achp@achp.gov
http://www.achp.gov/
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1.0 INTRODUCTION AND SUMMARY 

This Historic Property Survey Report/Finding of Effect (HPSR/FOE) report represents 
the identification and evaluation effort and application of effect completed for the 
proposed Berryessa Creek Project (Undertaking) Reaches 1-9 from Calaveras Boulevard 
(State Highway 237) south and easterly to Old Piedmont Road in the Cities of Milpitas 
and San Jose, Santa Clara County.1  The U.S. Army Corps of Engineers (Sacramento 
District), in association with its local partner the Santa Clara Valley Water District, is 
proposing various flood channel improvements along an approximate four mile alignment 
of Berryessa Creek extending from Calaveras Boulevard on the north, to the Montague 
Expressway on the south and then trending west to Old Piedmont Road. 

The project scope of work for the project’s technical report required: an updated records 
and literature search; a pedestrian survey of the Area of Potential Effects (APE); test 
excavation of CA-SCl-593 (P-43-000588); preparation of an updated site record form; 
recordation of all previously unrecorded cultural resources if any; recommendation(s) of 
National Register eligibility, and a finding of effect pursuant to Section 106 of the 
National Historic Preservation Act of 1966 as Amended, and its implementing 
regulations 36 CFR Part 800.  This document focuses only on the results of the archival 
search and pedestrian survey.2 

This report has been prepared to meet applicable federal regulatory requirements for 
historic properties (cultural resources) which require the identification and evaluation of 
cultural resources that could be affected by the undertaking.  The Corps is the NEPA 
responsible entity and is required to complete the federal regulatory requirements for 
cultural resources pursuant to Section 106 of the National Historic Preservation Act 
(NHPA) of 1966 (as amended) (16 U.S.C., Section 470f) and its implementing 
regulations 36 CFR Part 800.  The regulations require a federal agency with jurisdiction 
over a federal, federally assisted or federally licensed undertaking to take into account the 
effort of the undertaking on properties listed on or eligible for the National Register of 
Historic Places (NRHP) and to afford the Advisory Council on Historic Preservation an 
opportunity to comment on the undertaking. 

This HPSR/FOE provides supporting materials for the Section 106 identification and 
evaluation including the results of a records search, a review of pertinent literature, 
partial consultation Native Americans, and a field review and requests the SHPO to 
concur that: (1) the identification effort is complete pursuant to 36 CFR Part 800.4(a)-(c); 
(2) a finding of Historic properties affected (36 CFR Part 800.4(d)(2); and, (3) the 
proposed project - construction including excavation through the site - constitutes an 
adverse effect. 

                                                 
1. Basin Research Associates project personnel meet or exceed the standards of the Secretary of the 

Interior and consisted of: archaeologists Dr. Colin I. Busby (Ph.D., Principal), Dr. Donna M. 
Garaventa (Ph.D., Researcher/compiler), Mr. Christopher Canzonieri (M.A., Physical 
Anthropologist and Archaeologist), Mr. Stuart Guedon (M.A., Historic Geographer and 
Archaeologist), Ms. Melody Tannam (B.A., GIS Specialist and Archaeologist), and Ms. Johanna E. 
Twigg (M.S.). 

2. The Corps has postponed proposed archaeological test excavations at CA-SCl-593. 

Berryessa Creek Project - Inventory 
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1.1 SUMMARY OF FINDINGS 

 One historic property, prehistoric archaeological site CA-SCl-593 (P-43-000588) 
which appears eligible for inclusion on the NRHP was identified in the APE as 
result of archival research and a field inventory. 

1.1A Identification Effort 

 The identification effort included archival research, a review of pertinent literature, 
a systematic archaeological field inventory of the project alignment and 
consultation with the Native American Heritage Commission (NAHC).  Four 
resources are present within or adjacent to the alignment and include three 
prehistoric archaeological sits and one reported but not recorded prehistoric 
resource that may be associated with one of the recorded sites: 

CA-SCl-156 (P-43-000168), a "flake scatter" (a single flake and two shells with 
some possible fire-affected rock) recorded within portions or Reaches 7/8 was not 
relocated during the archaeological inventory. 

CA-SCl-157 (P-43-000169) an "open ? artifact [not described]; adjacent to 
Bypass Alternatives 1 and 2.  Isolated artifact was not relocated.   

CA-SCl-593 (P-43-00588), prehistoric site with reported Native American burials 
was relocated in Reach 3. 

A reported but unrecorded cultural resource, C-167, identified as a midden 
deposit in Reach 3 was not relocated.  C-167 may be part of CA-SCl-593 based 
on previous research.  

1.1B Finding of Effect 

 One historic property, prehistoric site CA-SCl-593 (P-43-000588) in Reach 3, 
appears eligible for inclusion on the National Register of Historic Places under 
criterion d.  The proposed flood control measures may adversely affect this 
archaeological resource (36 CFR Part 800.5(a)(1-2)).  A finding of Historic 
properties affected (36 CFR Part 800.4(d)(2) is appropriate since the proposed 
undertaking may adversely affect a historic property listed, determined eligible or 
potentially eligible for the National Register of Historic Places. 

1.2 RECOMMENDATIONS 

 The extent of CA-SCl-593 is not known.  It is probable that the resource includes 
a larger portion of Berryessa Creek and extends into the surrounding area east of 
the present channel.  Presence/absence testing is recommended prior to 
construction to determine the horizontal and vertical extent of the site and provide 
an indication of site integrity.  This action will complete the identification and 
evaluation effort and allow the Corps and its local partner to plan for future 
mitigation due to potential construction impacts. 

Berryessa Creek Project - Inventory 
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1.3 MITIGATION MEASURES 

 The proposed project has not yet been designed.  It is expected that a 
Memorandum of Agreement between the U.S. Army Corps of Engineers 
(Sacramento District) and their local partner the Santa Clara Valley Water District 
and the State Historic Preservation Officer will be developed and negotiated to 
treat any adverse effects to the Nation Register of Historic Places eligible 
resource. 

2.0 LOCATION AND DESCRIPTION 

The U.S. Army Corps of Engineers (Sacramento District) (Corps), in association with its 
local partner the Santa Clara Valley Water District, is proposing various flood channel 
improvements along an approximate four mile alignment of Berryessa Creek (the 
undertaking) extending from Calaveras Boulevard (State Highway 237) on the north 
(Reach 1) south crossing Montague Expressway3 continuing south and then southeasterly 
and easterly to Old Piedmont Road (Reach 9) in the Cities of Milpitas and San Jose, 
Santa Clara County4 (United States Geological Survey [hereafter USGS], Milpitas, 
Calif[ornia] 1980 and Calaveras Reservoir, Calif[ornia], 1980, Township 6 South, Range 
1 East, Unsectioned) [Figs. 1-3]. 

The Corps scope of work for the project’s technical report required: an updated records 
and literature search; a pedestrian survey of the Area of Potential Effects (APE); test 
excavation5 of CA-SCl-593 (P-43-000588); the preparation of an updated site record 
form; recordation of all previously unrecorded cultural resources if any; 
recommendation(s) of National Register of Historic Places eligibility; and, a finding of 
effect pursuant to Section 106 of the National Historic Preservation Act of 1966 as 
Amended, and its implementing regulations 36 CFR Part 800. 

2.1 AREA OF POTENTIAL EFFECTS (APE) 

The Area of Potential Effects (APE) consists of nine reaches (Reaches 1-9) starting at 
Calaveras Boulevard (State Highway 237) south to Cropley Avenue and then trending 
east along the existing Berryessa Creek to just east of Piedmont Road.  In addition, there 
are two Bypass Alternatives.  Bypass Alternative 1 extends along Cropley Avenue6 from 
Reach 5 to the division between Reaches 7 and 8.  Bypass Alternative 2 extends from the 
division between Reach 6-7 northeasterly to and along Cropley Avenue to the division 
between Reaches 7 and 8.  Reaches 1 to part of Reach 4 are located in the City of 
Milpitas; part of Reach 4 to Reach 9 and Bypass Alternatives 1-2 are located in the 
northeastern portion of the City of San Jose [see Figs. 2-3]. 

                                                 
3. Montague Expressway west of I-680; Landess Avenue east of I-680. 

4. Reach 0 located north of Calaveras Boulevard north to Calera Creek/Lower Penitencia Creek is not 
part of the APE. 

5. The Corps has postponed proposed archaeological test excavations at CA-SCl-593. 

6. Note: the USGS topographic quadrangle maps use Cropley "Road." 
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The APE extends a minimum of approximately 10 feet (3 meters) from the top of the 
creek bank to a maximum area of approximately 177 feet (54 meters) on the east side of 
the creek to the railroad (e.g., Reach 3 vicinity of CA-SCl-593 (P-43-000588).  The urban 
Bypass Alternatives 1 and 2 alignments are limited to the proposed alignment, mostly 
along Cropley Avenue. 

Reaches 1-9 and Bypass Alternatives 1 and 2 were subject to an archaeological survey for 
this report [see Figs. 3 and 6]. 

Reaches 1-9 

Reach 1 - Calaveras Boulevard to Los Coches Bridge 
Reach 2 - Los Coches Bridge to Piedmont Creek 
Reach 3 - Piedmont Creek to Montague Expressway 
Reach 4 - Montague Expressway to I-680 
Reach 5 - I-680 to Morrill Avenue 
Reach 6 - Morrill Avenue to Secondary Sedimentation Basin 
Reach 7 - Secondary Sedimentation Basin to Cropley Avenue 
Reach 8 - Cropley Avenue to Old Piedmont Cul de Sac 
Reach 9 - Old Piedmont to Upper Project Boundary 

Alternatives 

Bypass Alternative 1 - from the westerly trending portion of Reach 5 along Cropley 
Avenue crossing Piedmont Road to Berryessa Creek 

Bypass Alternative 2 - from Reach 6/7 northeasterly to Cropley Avenue, along 
Cropley Avenue crossing Piedmont Road to Berryessa Creek 

3.0 REGULATORY CONTEXT 

This report has been prepared to meet applicable federal regulatory requirements for 
historic properties (cultural resources) which require the identification and evaluation of 
cultural resources that could be affected by the project.  Cultural resources include 
prehistoric and historic archaeological sites, districts and objects; standing historic 
structures, buildings, districts and objects; and locations of important historic events or 
sites of traditional/cultural importance to various groups.  The analysis of cultural 
resources can provide valuable information on the cultural heritage of both local and 
regional populations. 

The proposed undertaking must comply with Section 106 of the National Historic 
Preservation of 1966 (NHPA) and its implementing regulations 36 CFR Part 800 which 
requires a federal agency with jurisdiction over a federal, federally assisted or federally 
licensed undertaking to take into account the effect of the undertaking on properties listed 
on or eligible for the National Register of Historic Places (National Register) and prior to 
approval of an undertaking to afford the Advisory Council on Historic Preservation an 
opportunity to comment on the undertaking. 
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The U.S. Army Corps of Engineers, Sacramento District (Corps) is the lead federal 
agency, the Santa Clara County Water District is the lead state agency and the California 
State Historic Preservation Officer (SHPO) is the reviewing party. 

4.0 BACKGROUND REVIEW 
4.1 ENVIRONMENTAL SETTING 

The project alignment is located within the northern Santa Clara Valley defined as an 
approximately northwest-southeast trending very gently sloped geostructural trough 
about 105 km (65 miles) long, stretching in the north from about the present Santa Clara 
County line, south to a point about 10 km (6.2 miles) south of the town of Hollister, 
where the San Benito River meets a widening alluvial plain.  The trough is bounded on 
the east by the Mt. Hamilton and San Carlos ranges, both segments of the Diablo Range, 
which separates the Santa Clara Valley from the Great Interior or Central Valley.  On the 
west, the boundary coincides with the Santa Cruz Mountains, in the north, and the 
Gabilan Range, to the south.  These two ranges are separated by an impressive wide 
canyon or valley. 

A number of major land cover types were present in the valley prior to Euro-American 
development.  The types included freshwater marshes, wet and alkali meadows, willow 
groves, and valley oak savanna in addition to riparian habitat, grasslands and tidal flats 
along the bay.  These all experienced significant declines over the past 150 years with 
impacts on both the native plant and animal communities.  In addition, water and flood 
control projects have resulted in significant vegetation and channel changes along the 
major water courses including Coyote Creek and the Guadalupe River. 

The valley climate is Mediterranean and is characterized with warm summers, and wet 
winters although the surrounding mountains and proximity to the Pacific Ocean moderate 
the weather (Broek 1932).  In addition, there is at least three times as much rainfall in the 
wettest month as during the driest summer month with an average of 10-20 inches per 
year.  During the summer, winds from the usual high pressure area off the coast flow into 
the valley from the direction of San Francisco Bay, as well as through a relatively low 
part of the Santa Cruz Mountains west of Los Gatos and through the Pajaro Gap. 

The valley has experienced a number of climatological and physiographical changes over 
the past 10,000 years due to climatic change and earthquakes.  Sea levels began to rise 
due to glacial melting until about 6000 years ago and then started to decline although 
land subsidence probably continued.  By about 4000 years ago, San Francisco Bay had 
almost attained its present outline and marshes were forming, for example, at the mouths 
of the present-day Coyote Creek and Guadalupe River. 

4.1A Local Setting 

The project area is within a flat floodplain which extends south from the San Francisco 
Bay marshes and terminates/begins in the foothills of the Los Buellis Hills.  The 
alignment ranges from 25-30 feet in elevation (Reach 1) gradually rising toward the 
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foothills of the Los Buellis Hills, ending with an elevation of 240 feet (Reach 9) (USGS 
Milpitas, Calif. 1980 and Calaveras Reservoir, Calif. 1980) [Fig. 2]. 

The primary drainage of the area, the Guadalupe River is approximately 2.4 miles west of 
the alignment and drains into San Francisco Bay via Alviso Slough to the north.  Coyote 
Creek, approximately 1.6 miles west of the alignment is also a major drainage within the 
Santa Clara Valley and is roughly 1.8 miles to the east of the Guadalupe River.  It is the 
longest stream flowing out of the Diablo Range into the San Francisco Bay margin.  
Subsidiary creeks within or crossed by the project alignment include: the Arroyo del los 
Coches at the southern end of Reach 1/northern end of Reach 2, Piedmont Creek at the 
southern end of Reach 2/northern end of Reach 3.  Culverted Sweigert Creek flows into 
Reach 7 of Berryessa Creek (Sowers and Thompson 2005) [see Figs. 2-3]. 

During the Late Pleistocene, the Guadalupe was an embedded river, but in more recent 
times (since the stabilization of the San Francisco Bay shoreline) has become an 
aggrading river (see Atwater et al. 1977).  The shifting, meandering nature of the 
Guadalupe River also produced a subtly uneven topography throughout the floodplain.  
Small basins and other slight topographic depressions played a key role in the ecology 
and subsistence patterns of the area.  In 1963, however, the Guadalupe River channel was 
straightened, dredged, and its levees built up substantially as part of a flood control 
program. 

Coyote Creek is the dominant physical feature along the eastern edge of the Santa Clara 
Valley with a length of 26 miles across the plain.  In contrast to the perennial waters of 
the Guadalupe River, Coyote Creek was dry at the surface most of the year.  It was 
bordered by broad benches or terraces creating a barrier to transportation and growth.  
The stream channel was a barrier to high flows along most of its length and flooding does 
not seem to have been a problem until the early 20th century due to flood control and 
urban expansion.  In the project area, stream morphology was a relatively shallow, 
meandering channel characteristic of a slow-moving perennial lowland stream with 
periodic flooding due to high water flows.  The creek terminated at the Alviso Slough 
creating a brackish and freshwater tidal marsh (see Grossinger et al. 2006). 

The native environment was basically a low grassland dotted with spring-fed marshes and 
basins.  A number of ecotones exist within a few miles of the project area, including 
riverine grassland, grassland/saltmarsh, grassland/fresh-water marsh, grassland/oak plain, 
saline tidal zones, and fresh-water shrub/tree microhabitats (see Fentress in Cartier (ed.) 
1979:58b; also Mayfield 1978, 1980). 

Berryessa Creek 

Berryessa Creek has been subject to channelization, stream maintenance, and erosion 
control.  Reaches 1-6 of the Berryessa Creek APE consist of modified/channelized 
alignment with flood control features (e.g., cement channel around curves) with a 
minimally modified profile through the residential Reaches 7-8 and Reach 9.  The terrain 
along the banks of Berryessa Creek rises gently until it is steep and hilly at Reaches 8 and 
9 on the western slope of the Los Buellis Hills (part of the Diablo Range). 
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The study area includes light industrial, commercial, and residential properties along with 
a Berryessa Creek Park.7  The APE crosses a number of streets/roads including the 
Montague Expressway at Reach 3/4 and I-680 by Reach 5.  In addition, Reach 3 is 
crossed by various Union Pacific Railroad spurs that serve various facilities in the City of 
Milpitas.   

4.1B Topography/Sedimentary Context 

Geological mapping indicates that the project area surface deposits are Holocene 
alluvium (see Witter et al. 2006).  Recent mapping by Witter et al. (2006) shows the 
majority of the alignment within Holocene alluvial fan deposits (less than 11,800 years 
old) and modern stream channel deposits (Qhc; less than 150 years) which consist of 
fluvial deposits within an active, natural water channel (Witter et al. 2006) [Fig. 5]. 

4.2 NATIVE AMERICAN 

Cultural resources are traces of human occupation and activity.  In northern California, 
cultural resources extend back in time for at least 9,000-11,500 years with Native 
American occupation and use of the Santa Clara Valley extending over 5,000-8,000 years 
and possibly longer. 

4.2A Prehistoric 

The project area is located within an area favored by Native Americans for both 
occupation and hunting and collecting activities.  The area would have provided a 
favorable environment during the prehistoric period with riparian and inland resources 
readily available and the bayshore in relative close proximity.  Native American 
occupation sites appear to have been selected for accessibility, protection from seasonal 
flooding, and the availability of resources for both food and industrial use. 

Archaeological information for the general Bay Area suggests a slow steady increase in 
the prehistoric population over time with an increasing focus on permanent settlements 
with large populations in later periods.  This change from hunter-collectors to an 
increased sedentary lifestyle is due to more efficient resource procurement as well as a 
focus on staple food exploitation, the increased ability to store food at village locations, 
and the development of increasing complex social and political systems including long-
distance trade networks. 

Prehistoric site types recorded in the valley include habitation sites ranging from villages 
to temporary campsites, stone tool and other manufacturing areas, quarries for tool stone 
procurement, cemeteries usually associated with large villages, isolated burial sites, rock 
art locations, bedrock mortars or other milling feature sites, and trails (Elsasser 1986:32). 

Archaeological research in the region has been interpreted using several chronological 
schemes based on stratigraphic differences and the presence of various cultural traits.  A 

                                                 
7. Berryessa Creek Park is located in Reach 7 along the south bank of the creek between Baywood 

Square on the west and Minto Drive on the east. 
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three-part cultural chronological sequence, the Central California Taxonomic System 
(CCTS) was developed by archaeologists to explain local and regional cultural change in 
prehistoric central California from about 4,500 years ago to the time of European contact 
(Lillard et al. 1939; Beardsley 1948, 1954).  This classification scheme, consisting of 
three horizons - Early, Transitional and Late, has been revised although the prior 
nomenclature (Early, Middle, Late Horizon) is still in common use (see Fredrickson 
1994).  Moratto (1984) suggests the Early Horizon dated to ca. 4,500 to 3,500/3,000 
years ago with the Middle Horizon dating to circa 3,500 to 1,500 years ago and the Late 
Horizon dating to circa 1,500 to 250 years ago [see Table 1].  Allen (1999) has presented 
a four-period chronological framework for the Northern Santa Clara Valley/Southern San 
Francisco Bay region using the Bennyhoff and Hughes (1987) taxonomy as revised by 
Milliken and Bennyhoff (1993) and Fredrickson (1994) [see Table 2]. 

The Early Horizon is the most poorly known of the periods.  Basic Early Horizon 
traits include hunting and fishing for subsistence and the presence of milling stones 
for vegetal food processing, use of the atlatl (i.e., throwing board and spear), and a 
relative absence of fire-altered rock, greasy midden, organic soil, charcoal, and ash 
in the middens (culturally affected soils).  Early Horizon cultures practiced elaborate 
burial rituals and placed a wealth of goods in graves of the dead.  Well-developed 
trade networks with other areas of the Pacific Coast and Sierra Nevada were also 
developed by this time.  It is believed that the initial occupation of central California 
was by Hokan-speaking peoples. 

Middle Horizon sites are more common and are relatively better known than Early 
Horizon sites.  These sites usually have deep, stratified deposits that contain large 
quantities of ash and charcoal, fire-altered rock, and fish, bird, and mammal faunal 
remains.  The presence of significant numbers of mortars and pestles is suggestive of 
a growing reliance upon gathered plant foods as opposed to hunted animal foods.  
The aboriginal populations were unchanged from Early Horizon peoples.  Burials 
were usually flexed and only a small proportion of the graves contained artifacts, 
which were usually utilitarian.  An increase in violence is suggested by the number 
of Middle Horizon burials found with projectile points embedded in the bones or 
with other marks of violence. 

The Late Horizon emerges from the Middle Horizon with the continued use of 
many early traits and the introduction of several new traits.  Late Horizon sites are 
the most numerous and are composed of rich, greasy midden with bone and fire-
altered rocks.  Use of the bow and arrow, flexed interments, deliberately damaged 
("killed") grave offerings, and occasional cremation of the dead are among the 
known traits of this horizon.  Dietary emphasis on acorns and seeds is evident in this 
horizon.  Trade with surrounding and other areas was well established for various 
raw materials.  Compared to earlier peoples, Late Horizon groups were short in 
stature with finer bone structure, evidence perhaps of the replacement of original 
Hokan-speaking settlers by Penutian-speaking groups by circa 1,500 years ago. 

General overviews and perspectives on the regional prehistory including chronological 
sequences can be found in C. King (1978a), Moratto (1984), Elsasser (1978, 1986), Allen 
(1999), Jones and Klar (2007).  See Hylkema (2002) for detail regarding environment 
and chronology for selected archaeological sites from the southern San Francisco Bay 
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and the peninsula coast; Milliken et al. (2007) for chronological and taxonomic issues; 
Hughes and Milliken (2007); and, Milliken and Schwitalla (2009) for a concordance of 
time periods, patterns, and aspects in the San Francisco Bay Area and selected artifact 
sequences charts. 

TABLE 1 
Hypothesized Characteristics of Cultural Periods in California 

Table 1 - Hypothesized Characteristics of Cultural Periods in California 
1800 A.D. 
Upper Emergent Period 
Phase 2, Late Horizon 

Clam disk bead money economy appears. More and more goods moving 
farther and farther. Growth of local specializations relative to production and 
exchange. Interpenetration of south and central exchange systems. 

1500 A.D. 
Lower Emergent Period 
Phase 1, Late Horizon 

Bow and arrow introduced replace atlatl and dart; south coast maritime 
adaptation flowers. Territorial boundaries well established. Evidence of 
distinctions in social status linked to wealth increasingly common. Regularized 
exchanges between groups continue with more material put into the network 
of exchanges. 

1000 A.D. 
Upper Archaic Period 
Middle Horizon 
Intermediate Cultures 

Growth of sociopolitical complexity; development of status distinctions based 
on wealth. Shell beads gain importance, possibly indicators of both exchange 
and status. Emergence of group-oriented religious organizations; possible 
origins of Kuksu religious system at end of period. Greater complexity of 
exchange systems; evidence of regular, sustained exchanges between 
groups; territorial boundaries not firmly established. 

500 B.C. 
Middle Archaic Period 
Middle Horizon 
Intermediate Cultures 

Climate more benign during this interval. Mortars and pestles and inferred 
acorn economy introduced. Hunting important. Diversification of economy; 
sedentism begins to develop, accompanied by population growth and 
expansion. Technological and environmental factors provide dominant 
themes. Changes in exchange or in social relations appear to have little 
impact. 

3000 B.C. 
Lower Archaic Period 
Early Horizon 
Early San Francisco Bay 
Early Milling Stone Cultures 

Ancient lakes dry up as a result of climatic changes; milling stones found in 
abundance; plant food emphasis, little hunting. Most artifacts manufactured of 
local materials; exchange similar to previous period. Little emphasis on wealth. 
Social unit remains the extended family. 

6000 B.C. 
Upper Paleo-Indian Period 
San Dieguito 
Western Clovis 
8000 B.C. 

First demonstrated entry and spread of humans into California; lakeside sites 
with a probable but not clearly demonstrated hunting emphasis. No evidence 
for a developed milling technology, although cultures with such technology 
may exist in the state at this time depth.  Exchange probably ad hoc on one-to-
one basis. Social unit (the extended family) not heavily dependent on 
exchange; resources acquired by changing habitat. 

TABLE 2 
Comparison of California Cultural Period with Temporal Phases of Central California 

(Allen 1999) 

Cultural Periods 

(Fredrickson 1994) 

Dating Scheme B1 
(Bennyhoff and Hughes 1987) 

 
Year Time Period 

EMERGENT 
PERIOD 

 Historic Period 

 AD 1800  
  Late Period Phase 2-B 
 AD 1700  
  Late Period Phase 2-A 
 AD 1500  
  Late Period Phase 1-C 
 AD 1300  
  Late Period Phase 1-B 
 AD 1100  
  Late Period Phase 1-A 
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TABLE 2, con’t 
Comparison of California Cultural Period with Temporal Phases of Central California 

(Allen 1999) 

Cultural Periods 

(Fredrickson 1994) 

Dating Scheme B1 
(Bennyhoff and Hughes 1987) 

 
Year Time Period 

UPPER ARCHAIC 
PERIOD 

AD 900  

  Middle/Late Period Transition 
 AD 700  
  Middle Period Terminal Phase 
 AD 500  
  Middle Period Late Phase 
 AD 300  
  Middle Period Intermediate Phase 
 AD 100  
  Middle Period Early Phase 
 200 BC  
  Early/Middle Period Transition 

MIDDLE ARCHAIC 
PERIOD 

500 BC  

   
  Early Period 
   
 3000 BC  

LOWER ARCHAIC 
PERIOD 

  

   
   
 6000 BC  

PALEOINDIAN  
PERIOD 

  

   
 8000 BC  

4.2B Ethnographic 

The aboriginal inhabitants of the Santa Clara Valley belonged to a group known as the 
"Costanoan", derived from the Spanish word Costanos ("coast people" or "coastal 
dwellers") who occupied the central California coast as far east as the Diablo Range.8  

In 1770 the Costanoan lived in approximately 50 separate and politically autonomous 
tribelets with each group having one or more permanent villages surrounded by a number 
of temporary camps.  Physiographic features usually defined the territory of each group 
which generally supported a population of approximately 200 persons with a range of 
between 50-500 individuals (Kroeber 1925:462; Levy 1978:485, 487; Hart 1987:112-
113). 

                                                 
8. The term Costanoan, as applied by anthropologists, does not imply the existence of a politically 

unified entity, but rather, refers to different groups of people who shared similar cultural traits and 
belonged to the same linguistic family.  An estimated 200+ and possibly more persons of partial 
Costanoan descent currently reside in the greater San Francisco Bay Area; these individuals now 
generally prefer the term Ohlone to the anthropologists' Costanoan (A. Galvan, personal 
communication 1990).  See also Galvan (1967/1968), Margolin (1978), Bean (1994). 
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Tribelet boundaries and village locations are inexact due to incomplete historic records, 
and they remain a subject of anthropological contention and debate.  The APE may have 
been situated within the former territory of the Alson, "Santa Ysabel"9 and/or possibly 
Tamyen (Tamien) subgroup of the Costanoan Indians (Kroeber 1925; Levy 1978:485, 
Fig. 1; Milliken 1983:139, Map 4; Milliken 1995:229, Map 5, 235, 256; Hylkema 
1995:35-36, Map 6; Hart 1987:324). 

Following Milliken (1995), the Alson "held the low marshlands at the very southern end 
of San Francisco Bay, probably both north and south of the mouth of the Coyote River, 
now the cities of Newark, Milpitas, and Alviso."  This group was known as the "Santa 
Agueda"10 at Mission Santa Clara, established in 1777 and had been "nearly depleted" 
prior to the 1797, the year Mission San Jose was established in present-day Fremont.  The 
"Santa Ysabel" held the eastern Santa Clara Valley and part of the upper Calaveras Creek 
drainage in the hills to the east with Coyote Creek on the west with their center at 
present-day Alum Rock on Penitencia Creek.  Two specific villages of this group are 
found in Mission Santa Clara registers between 1777 to 1808, Ottasimin and Socotach 
(Milliken 1983:100-101; Milliken 1995:253; Milliken et al. 2007:100, Fig. 8.1).  None of 
the ethnographic settlements mapped by Kroeber (1925) or Levy (1978) are situated in 
the vicinity of the APE. 

Historic accounts of the distribution of tribelets and villages in the 1770s-1790s and the 
results of archaeological research in the area suggest that Native Americans may have 
had numerous temporary camps within the vicinity of the project throughout the 
prehistoric period and into the Hispanic Period.  Unfortunately, extensive ethnographic 
data on the Costanoans are lacking and the aboriginal lifeway apparently disappeared by 
approximately 1810 due to introduced diseases, a declining birthrate, the cataclysmic 
impact of the mission system and the later secularization of the missions by the Mexican 
government (Kroeber 1925; King and Hickman 1973; Levy 1978). 

For a more extensive review of the Costanoan see Kroeber (1925:462-473), Harrington 
(1942), King and Hickman (1973), C. King (1974, 1977, 1978b), Elsasser (1986), Levy 
(1978:485-495), Bean (1994), Brown (1994) and Milliken (1995). 

4.3 HISTORIC ERA 
4.3A Hispanic Period 

The Spanish philosophy of government in northwestern New Spain was directed at the 
founding of presidios, missions, and secular towns with the land held by the Crown 
(1769-1821), while the later Mexican policy (1822-1848) stressed individual ownership 
of the land.  After the secularization of the missions was declared by Mexico in 1833, 
vast tracts of the mission lands were granted to individual citizens (Hart 1987). 

                                                 
9. Steiner and Quick (1986/S-8270) place the APE within Santa Ysabel territory, noting that Mission 

Santa Clara records suggest that the main village "was along Coyote Creek, probably at a point 
where Upper Penitencia Creek flowed into it." 

10. Note Hylkema (1995:36, Map 6) shows the Santa Agueda north of Mission San Jose on the south 
side of Alameda Creek. 
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Spanish explorers in the late 1760s and 1770s were the first Europeans to traverse the 
Santa Clara Valley.  The first party, led by Gaspar de Portola and Father Juan Crespi, 
arrived in the Alviso area in the fall of 1769.  Sergeant Jose Francisco Ortega of their 
party explored the eastern portion of San Francisco Bay and likely forded both the mouth 
of the Guadalupe River and Coyote Creek (Beck and Haase 1974:#16-17; James and 
McMurry 1933:8).  The following year, 1770, Pedro Fages led another party through the 
Santa Clara Valley and in 1772 Fages returned with Crespi.  A few years later, in 1776, 
Juan Bautista de Anza and Father Pedro Font traveled through the region and their 
favorable reports led to the establishment of both Mission Santa Clara and the Pueblo San 
Jose de Guadalupe in 1777.   

As mapped by Beck and Haase (1974:#17), Ortega's 1769, Fages' 1770, and Anza-Font's 
1776 expeditions would have crossed Reach 0 just north of present-day State Highway 
237/Calaveras Boulevard.  The 1776 Juan Bautista de Anza route, a designated  National 
Historic Trail as mapped by the National Park Service (USNPS 1995), crosses Reach 0 
just north of present-day State Highway 237/Calaveras Boulevard. 

Mission Santa Clara de Asis, founded 1777, was the eighth of the 21 missions in 
California and one of seven missions located within Costanoan territory.  Mission Santa 
Clara would have been the mission with the greatest impact on the aboriginal population 
living in the project vicinity.  The Pueblo of San Jose also founded in 1777 was the first 
pueblo in Alta California - civilian settlement - founded to administer and coordinate the 
missions and presidios in the province (Hall 1871:48; Hart 1987:446, 454). 

Ranchos, Tracts, and Roads  

The APE south of Calaveras Road to Cropley Avenue is located within the former 
Rancho Milpitas (Alviso) and far northwest portion of former Pueblo Lands of San Jose 
de Guadalupe.  The project and vicinity would have been suitable for grazing cattle, the 
major economic pursuit of the Santa Clara Valley and California during the Hispanic 
Period (Stratton 1862; Thompson 1866; Hendry and Bowman 1940; USGS 1980). 

Rancho Milpitas11 (Berreyesa) [sic] was granted by Pedro Chaboya, Alcalde12 of San 
Jose in May 1834 to Nicolas Berreyesa [sic],13 but was rejected.  Chaboya was Alcalde in 
1836, at the same time Nicolas Berryessa (1761-1804) was a member of the Anza 
expedition (1776), a regidor14 of the Pueblo of San Jose, and married Gracia Padilla (a 

                                                 
11. Variously: 

 Milpita - town or vegetable gardens (Perez 1996:246); 

 Milpitas - Nahuatl (Aztec) for "Corn Patches" or "Little Corn Fields" (Arbuckle and Rambo 
1968:23); or 

 Milpitas - "maize field" (Hoover et al. 1966:443). 

12. Alcalde - "Municipal officer with administrative and judicial functions." (Barnes et al. 1981:131) 

13. Variously spelled Berryessa, Berryesa or Berreyesa and also Berrelleza in Gudde (1998:34). 

14. a member of the cabildo or "municipal corporation of town council charged with local municipal 
government (Barnes et al. 1981:133, 137 
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member of the Peralta family) and had eleven children.  As a result, the family had large 
landholdings in the present-day counties of Santa Clara, Napa, Alameda, and Sonoma.  
Berryessa's [sic] life was problematic - he was subject to the predations of John C. 
Fremont's battalion during the Bear Flag Rebellion who not only "plundered" his cattle, 
but killed the son of his brother, Jose de los Reyes near San Rafael in June 1846.  In 
addition, he had problems with squatters and his claim for Rancho Milpitas was rejected.  
Berryessa died insane in 1863 (Hoover et al. 1966:443-444; Egan 1977:543, #33).15 

After Rancho Milpitas had been granted by Alcalde Pedro Chaboya to Nicolas Berreyesa 
in 1834, Governor Castro granted Rancho Milpitas (Alviso) in September and October 
1835 to Jose Maria Alviso.  After a dispute with Jose Higuera about the boundary with 
Rancho Tularcitos, the Arroyo de los Coches was designated the northern boundary of 
Rancho Milpitas.  The Rancho Milpitas was patented to the heirs of Jose Maria Alviso in 
June 30, 1871.  None of the known Hispanic era dwellings or other cultural features were 
located in or adjacent to the APE (Stratton 1862; Hendry and Bowman 1940:856-863; 
Hoover et al. 1966:444; Arbuckle and Rambo 1968:23-24; USGS 1980). 

Potential Hispanic Era Resources 

Four Berryessa Palizada16 Dwelling Sites, dating to the early 1830s (prior to 1833) 
initially appear to have been built in/adjacent to Reach 9 ". . . in a row on the south bank 
of Berreyesa Creek just west of Piedmont road [Old Piedmont Road (US War Dept 
1943)] and two miles south of the Alviso adobe and the Calaveras road.  One of two of 
them may have been within the boundaries of the Milpitas grant as patented" (Hendry 
and Bowman 1940:862, H&B #18-21).  However, historic maps indicate that these 
structures were located not in or adjacent to Berryessa Creek, Reach 9, but rather were 
situated south of Rancho Milpitas within the Pueblo Lands of San Jose.  The 1850-1851, 
1853, and 1857 maps show eastern and southern rancho boundaries that differ from the 
rancho as patented.  The southern boundary of Rancho Milpitas/Milpitas Rancho as 
patented is along Cropley Avenue and not about 0.4 miles south as shown on the early 
1850s maps. 

The 1850-1851 Sherman Day map of Rancho de las Milpitas places a cluster of four 
"Berryeza" buildings approximately 0.25 miles south of Berryessa Creek close to the 
rancho boundaries granted to Alviso.17  This map also shows "Berryeza's Garden" 
approximately 0.7 miles west of these buildings adjacent to the south bank of the creek 
east of Morrill including a small part of APE Reach 7.  A building owned by "Jaques" 

                                                 
15. Namesakes include Berryessa Creek, settlement of "Berryessa" (within the former Pueblo Lands of 

San Jose to the Pueblo of San Jose), a school, and road in Santa Clara County, as  well as a valley 
and artificial lake in Napa County (Hart 1987:46). 

16. Impermanent dwellings - a Spanish variant of the Kentucky log house, were "constructed of poles 
set upright in the ground and bound together with leather thongs; it was roofed with earth or thatch 
and sometimes whitewashed in the interior with lime made from sea shells."  These structures were 
not very durable and were normally replaced with adobe brick buildings as soon as conditions 
permitted the construction of permanent buildings (Kirker 1973:2). 

17. As patented the southern rancho boundary is about 0.4 mile further north along Cropley Avenue.  
As a result, the cluster is situated within in Pueblo Lands. 
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was located about mid-point on the southern boundary of the garden about 0.25 miles 
south of the APE.  An 1853 White map also places three "Berriesys" [?spelling] buildings 
in about the same location south of an "arroyo" [present-day Berryessa Creek].  The 1857 
Thompson Map of the Milpitas Rancho shows a single "Berreyesa's House" between two 
"arroyo" (e.g., Berryessa and Penitencia creeks) which flowed though the eastern rancho 
boundary. 

4.3B American Period 

The population of the Santa Clara Valley expanded as a result of the Gold Rush (1848), 
followed later by the construction of the railroad to San Francisco (1864) and the 
completion of the transcontinental railroad in 1869.  Throughout the late nineteenth 
century in the Santa Clara Valley, rancho, Pueblo, and mission lands were subdivided as 
the result of population growth, the Anglo-American takeover, and the confirmation of 
property titles.  Prior to the legal resolution of titles, the transfer of real estate was 
extremely risky.  Large cattle ranches were converted to farming varied crops, and this 
agricultural land-use pattern continued throughout the American Period. 

During the early American Period (1847-1876) stock raising predominated, but declined 
after the drought of 1863-1864, after which wheat-growing became the primary 
agricultural activity (Bean 1978) along with dairy farms, and orchards in the 1860s-
1870s.  During this period, the first experiments with horticulture and other crops took 
place.  The arrival of the San Francisco and San Jose Railroad (1863-1864), followed by 
the development of the refrigerator railroad car (ca. 1880s) had major impacts on the 
general area.  After 1875, the success of many agricultural experiments and expansion of 
markets via rail encouraged the development of horticulture in the Santa Clara Valley.  
As a result, during the later American Period and into the Contemporary Period (ca. 
1876-1940s), horticulture/fruit production became a major industry.  From 1875 onward, 
the need for an expanding market led to innovations in fruit preservation and shipping 
including drying fruit, canning fruit, and shipping fresh fruit in refrigerated cars (Findlay 
1985:13).  In turn, this created a wider economic boom which attracted new residents to 
the Santa Clara Valley (Broek 1932:76-83; Hart 1987). 

Reaches 1 to 4 are in the City of Milpitas while a portion of Reach 4 and Reaches 5-9 and 
Bypass Alternatives 1-2 are located in the northeastern part of the City of San Jose.  The 
county, named after Mission Santa Clara, was one of the original 27 counties of 
California.  San Jose has been the county seat since the beginning and was not only the 
first pueblo in Alta California, but also the first capital of the State of California.  Within 
the Santa Clara Valley, the City of San Jose, founded in 1777 under Spanish authority, 
served as a County seat, a primary service as well as financial and social center.  Most of 
the institutions for higher education and the citizen elite resided in San Jose or its twin, 
the city of Santa Clara (Broek 1932; Hendry and Bowman 1940:750; Hoover et al. 
1966:425; Hart 1987:445-446; Patera 1991:188). 

San Jose has functioned as the "chief city" annexing former smaller rural settlements 
such as Berryessa.  The Pueblo of San Jose, located in what is now downtown San Jose 
from about E. Julian south to San Salvador, later expanded to include the former 
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settlement of Berryessa,18 named in honor of Nicolas Berryessa, initially about four 
miles northeast of San Jose.  The small village of Berryessa was situated in a noted "rich 
fruit region" complete with drying plants.  It warranted a post office (May 1889 to 
October 1904).  It included a school, church, store, and blacksmith shop and a number of 
residences by 1896.  The post office was reestablished June 1976 as a classified station of 
the City of San Jose (San Jose Mercury 1896:132; Broek 1932; Hendry and Bowman 
1940:Map of Pueblo San Jose about 1803 to 1854; Patera 1991:18; USGS 1980). 

Milpitas, approximately five miles northeast of the center of Santa Clara and seven miles 
north of the center of Pueblo of San Jose was located on the western boundary and named 
after the Rancho Milpitas.  The Town was initially known to the Spanish as "Penitencia," 
purportedly after the creek to the west named for "a house of penitence, a small adobe 
building where priests from the mission came at stated intervals to hear confessions" 
(Hoover et al. 1966:444).  It was a "sporting center" for Mexicans living in the general 
area at least once a year with horse racing, dancing, bull fighting, and other Mexican 
sports.  The historic center of Milpitas, about 0.75 miles west of Reach 1, was on the 
flatlands inland from of Southern San Francisco Bay at about the confluence of Arroyo 
de las Coches and Penitencia Creek and along the road east to Calaveras Valley and the 
north-south mission road, later known as the "Road from Oakland to San Jose."  It was 
initially settled by an Irishman, Michael Hughes in 1852, followed by a store and school 
in 1855, a post office in May 1856,19 and hotel in 1857.  The soils in the area were 
exceptionally fertile, peculiarly suited to vegetables and strawberries as well as pears and 
asparagus.  Further east wheat and hay were profitably grown (Stratton 1862; Munro-
Fraser 1881:305-306; San Jose Mercury 1896:104, 106; Sawyer 1922:296; Hoover et al. 
1966:444; Loomis 1986:1; Patera 1991:136). 

During the early American Period, the study area was apparently sparsely settled, 
appropriate for cattle grazing, and later raising crops [see Fig. 4].  As a result, both 
Milpitas and Berryessa were and still are stops on the rail routes through the general 
study area.  Milpitas was a noted shipping depot (San Jose Mercury 1896:106). 

Historic Map Review 

The 1958 Soil Map Santa Clara Area - California (USDA/SCS 1958) shows no 
Kitchen Middens (Ka) in or adjacent to the APE.  This map maps Berryessa Creek 
westerly to Capitol Expressway.  Reaches 0-4/part of 4 did not exist at the time this 
map was made. 

The Creek & Watershed Map of Milpitas & North San Jose (Sowers and Thompson 
2005) with historical wetlands research by the San Francisco Estuary Institute 
indicates that only Reaches 6, 7, and 9 east of Morrill Road are "creeks" which have 
not been engineered or within underground culverts and/or storm drains.  This map 

                                                 
18. "Beryessa" [sic] was located north of Penitencia Creek in the vicinity of Capital Avenue (Capitol 

Expressway) and Berryessa Road (e.g., Sawyer 1922:301). 

19. as May 31, 1858 in Loomis (1986:7). 
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places a ca. 1850 willow grove mostly on the west side of Berryessa Creek at the 
confluence of present-day Los Coches Creek (Sowers and Thompson 2005). 

The 1850-1851 Sherman Day Map of Rancho de las Milpitas shows the "Road to the 
Mission San Jose" along Penitencia Creek along with a number of isolated structures 
and a cluster of four "Berryeza" buildings within the far southeastern part of rancho.  
This building cluster is mapped at least 0.25 miles south of Berryessa Creek.  As 
patented the southern rancho boundary is about 0.4 mile further north (e.g., Cropley 
Avenue), thus placing the cluster within in Pueblo Lands.  The east part of Reach 7 
as well as Reaches 8 and 9 conform to the 1850-1851 "Arroyo del Finado 
Martines."20  The creek is shown flowing past "Berryeza's Garden" and then 
northerly through an area of trees into an extensive marshy area.  This map indicates 
that CA-SCl-593 (P-43-000588) was located on the eastern periphery of the trees, 
east of the marshy area.  "Berryeza's Garden" was situated approximately 0.7 miles 
west of the "Berryeza" buildings adjacent to the south bank of the creek including a 
small part of Reach 7 within the narrow western portion of Berryessa Creek Park in 
the vicinity of present-day Castlegate Drive.  A building owned by "Jaques" was 
located about mid-point on the southern boundary of the garden about 0.25 miles 
south of the alignment. 

White's 1853 Plot representing the Location of School Land Warrants Nos. 135 & 
136; also S.O. Houghton's pre-emption Claim of 160 acres shows area west of the 
eastern boundary of Rancho Milpitas.  This 1853 map places three "Berriesys" 
buildings in about the same location as the 1850-1851 Sherman Day map, south of 
an "arroyo" [present-day Berryessa Creek]. 

Stratton's 1862 Plat of the Milpitas Rancho finally confirmed to The Heirs of Jose 
Maria Alviso shows and labels a "Sausal21 or sink of Milpitas Creek" [Berryessa 
Creek] and another along the southwestern boundary of the rancho, southwest of 
Berryessa Creek.  No other features are located in the vicinity of the creek.  At the 
time, a "Road from Milpitas to Calaveras Valley" is shown crossing the northern 
rancho boundary, two road converge on "Milpitas Village", one "Road" from the 
west side and crossing "Penitencia Creek" and the other the north/south "San Jose & 
Oakland Road"22 which follows the east side of Penitencia Creek. 

Healey's 1866 Official Map of the County of Santa Clara provides rancho names, 
owners, and boundaries and shows structures along the road in Milpitas (not 
labeled).  Calaveras Road/Boulevard (not labeled), the "Arroyo de los Coches," and 
Berryessa Creek (not labeled) are also shown.  The creeks are mapped flowing into 

                                                 
20. rivulet, small stream, or brook of the deceased Martines [former owner Martinez]. 

21. Sausal - grove of willows (Perez 1996:248). 

22. Labeled "Road form Oakland to San Jose" as it proceeds through the southwest corner of Rancho 
Milpitas.  Present-day Oakland Road in San Jose and Main Street in Milpitas. 

Berryessa Creek Project - Inventory 
HPSR/FOE – December 2010 
W912PL-07-D-0048 (CM08) 



17 

Penitencia Creek after crossing the Western Pacific Railroad (WPRR) San Jose 
Branch tracks23 and north/south road through Milpitas from San Jose northward. 

Thompson's 1866 Map of the Pueblo Lands of San Jose finally confirmed to Mayor 
and Common Council of the City of the City of San Jose shows "Milpitas" in the 
northwest corner of Rancho Las Milpitas and "Milpitas CR. [creek]", present-day 
Berryessa Creek, flowing into "Sausal or sink of the Creek" east of "Penitencia 
Creek".  

Whitney's 1873 Map of the Region Adjacent to the Bay of Bay Francisco is similar to 
Thompson's but does not label the sausal/sink - shown as a moderately illegible map 
symbol - associated with "Milpitas Cr.".  None of the buildings noted on the map 
appear to have been located in/adjacent to the alignment. 

Thompson and West's 1876 Historical Atlas of Santa Clara County maps "Berryessa 
Creek" flowing from the hills into "Penitencia Creek" - and not into a "sausal."  
Berryessa Creek passes through a number of irregularly shaped tracts crossing 
"Milpitas and Beryessa Road" [present-day Great Mall Parkway/Capitol 
Expressway], the "Western Pacific" and "Milpitas Road.”  From east to west these 
tracts consist of 186 acres owned by Carmen A. DeNarvez; 270.50 acres owned by 
Tito de la Roasa; 91.56 acres owned by William Bowman24; 53.71 acres25 and 183 
acres owned of Robert Welsh; and, from south to north, a large tract of 1578.93 held 
acres by Martin Murphy.  This map maps and labels rancho boundaries as well as 
"Milpitas" and "Depot" of the "Western Pacific" and "Oakland Road"/"Milpitas 
Road" west of the APE (Thompson and West 1876:25). 

McMillan's 1905 Official Map of the County of Santa Clara shows further 
subdivision of rancho lands and changes in ownership with "Beryessa Creek" 
crossing Piedmont Road, "Milpitas Lane" which follows the southern boundary of 
Rancho Milpitas and currently known as Cropley Avenue, and "Landes [sic] 
Avenue," "Capitol Ave," the tracks of the "CPRR" (Central Pacific Railroad), and 
"Milpitas Road." 

The USGS topographic series provides additional information regarding the 
configuration of Berryessa Creek through time.  The 1899 USGS San Jose 
topographic quadrangle, surveyed in 1895 has "Berryessa Creek" in the hills flowing 
west a relatively short distance (e.g., midpoint between Old Piedmont Road and 
Morrill Avenue) [see Fig. 4].  By 1895 Landess Avenue had also been built.  
Buildings appear to be shown along the creek in/adjacent/near Reach 7 near the hills.  
The 1943 US War Department San Jose, Calif. topographic quadrangle (photography 
1939, topography 1942) shows Reaches 5 and 6 and part of Reach 7 of "Berryessa 
Creek" still flowing into Penitencia Creek.  As in 1895, structures are shown in the 

                                                 
23. Built between 1917-1921; owned by Union Pacific Company (UP) (McMorris et al. 2002/form). 

24. Located in Pueblo Tract No. 1. 

25. Located in Pueblo Tract No. 1. 
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vicinity of the hills as well as at least one about midpoint near the south bank of 
Berryessa Creek (not labeled) between Piedmont Road and Morrill Avenue, two on 
the north bank of the east side of Morrill Avenue and one on the south bank on the 
west side of Morrill Avenue.  The creek also crosses an unpaved road, a transmission 
line and then the Western Pacific tracks, etc. west of the alignment. 

The 1961 USGS San Jose, Calif. Map shows "Berryessa Creek" passing through 
orchards flanking "Piedmont Road" to east of "Morrill Road."  Orchards were also 
adjacent to the west bank of the creek in Reach 4 and east bank of Reach 3.  By 
1961, the channelized north/south section of Reaches 1-4 as well as Piedmont Creek 
at the boundary of Reaches 2 and 3 had been constructed.  At the time, the creek 
channel proceeded west about 0.25 miles north of Calaveras Road.  This westward 
channel conforms to a channel still shown on the 1980 USGS Milpitas quadrangle.  
By 1961, a railroad spur crossed the alignment just north of Landess Avenue.  As 
shown on the 1980 USGS Milpitas and Calaveras quadrangles [Fig. 2], the buildings 
close to the creek on the 1943, 1961 and 1973 quadrangles had been removed by 
1980 with the exception of buildings in the vicinity of Piedmont Road.  Reach 0 
between Calaveras and Jacklin Roads had been constructed/modified between 1973 
and 1980.  The northernmost portion of Reach 0 on the west side of the railroad 
tracks from about the north side of Jacklin Road to Calera Creek appears to have 
been built between 1961 and 1963 (USGS 1899, 1961, 1973, 1980; US War Dept 
1943 [photography 1939, topography 1942]). 

Map Summary 

Berryessa Creek has also been known as "Arroyo del Finado Martines" (Day 1850-
1851) and Milpitas Creek (e.g., Stratton 1862; Thompson 1866; Whitney 1873). 

Prehistoric archaeological site CA-SCl-593 (P-43-000588) was located on the 
eastern periphery of trees west of a marshy area shown on Day's 1850-1851 Map of 
Rancho de las Milpitas.  A much smaller marshy area, labeled "sausal" or "sink" or 
marked by a symbol is shown on Stratton's 1862 Plat of the Milpitas Rancho, 
Thompson's 1866 Map of the Pueblo Lands of San Jose, and Whitney's 1873 Map of 
the Region Adjacent to the Bay of Bay Francisco.  By 1876, Berryessa Creek had 
been extended west to Penitencia Creek, apparently draining the "sausal" or "sink" 
(Thompson and West 1876:25). 

The northeast corner of the ca. 1850-1851 "Berryeza's Garden" was adjacent to the 
south bank of Berryessa Creek in Reach 7 within Berreyesa Creek Park in the 
vicinity of present-day Castlegate Drive (Day 1850-1851). 

The majority of the alignment of Berryessa Creek has been modified with the 
exception of part of Reach 7 and all of Reaches 8 and 9 (e.g., east of Castlegate 
Drive - and definitely from Messina Drive east; Day 1850-1851).  Reaches 5 and 6 
and part of Reach 7 appear to have been constructed prior to 1942.  The channelized 
north/south Reaches 1-4 portion along with Piedmont Creek at boundary of Reaches 
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2 and 3 appear to have been constructed 1942 and 1961 (US War Dept 1943; USGS 
1961; USDA/SCS 1958 [map]). 

4.4 ARCHAEOLOGICAL SENSITIVITY 

Research conducted in the northern Santa Clara Valley since the early 1980s has 
underscored the high potential for buried prehistoric archaeological sites in the vicinity of 
the Guadalupe River and Coyote Creek as well as other drainages (e.g., see TCR 1980; 
Findlay and Garaventa 1983; Anastasio 1984; Ambro 1996; Basin Research Associates 
1997; see Meyer 2000 for a summary). 

The Guadalupe River and Coyote Creek were prime foci of prehistoric occupation in the 
Santa Clara Valley and Native American use of the project area continued into the 
Hispanic and American periods.  Many of the prehistoric sites recorded in the general 
project area appear to be "midden" sites26 and include both former mound sites as well as 
sites now buried under sedimentary soils.  A number of the recorded sites have yielded 
Native American skeletal remains ranging from isolated burials to several hundred 
individuals associated with prehistoric village locations.  Chronologically, occupation in 
the area clearly ranges from the Middle Archaic Period (3000-500 B.C.) to the Late 
Emergent Period (A.D. 1800) with many of the sites having multiple occupations through 
time but non-continuous occupations through time. 

The prevalence of buried archaeological sites in the general area is largely due to the 
repeated overbank flooding of the Guadalupe River and Coyote Creek which have 
resulted in the deposition of alluvium throughout the area especially in the vicinity of the 
extant water courses (TCR 1980:24).27  Researchers have noted that there is usually no 
surface indication of buried prehistoric cultural materials and often the presence of large, 
complex sites is not clearly suggested by the occasional sparse surface indicators noted 
during a surface inventory.28 

Several researchers in the Santa Clara Valley have noted that the presence/absence of 
certain soil types may indicate some potential for buried cultural resources.  Anastasio 
(1988) has observed that Upper Archaic Period sites in the Guadalupe River floodplain 
tend to be associated with basin soils, while the later Emergent Period sites tend to 
associated with alluvial soils. 

                                                 
26. The midden deposits are characterized by charcoal flecks, quantities of baked and vitrified clay, fire 

affected rock, various shellfish remains (especially Cerithidea californica), faunal remains, and 
various chipped and ground stone artifacts. 

27. For example, the majority of the sites in north San Jose are found along the Guadalupe River.  Most 
of the sites in the area are capped by native sterile overburden varying from 0.3 to 1.57 meters in 
depth and were generally exposed during utility trenching and other subsurface construction (Basin 
Research Associates 1997). 

28. Surface indications of prehistoric sites in the area are often the result of disturbance by historic 
activities that have exposed the buried cultural materials. 
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4.4A Local Sensitivity 

The Cultural Resources Review for the City of San Jose 2020 General Plan Update 
(Garaventa and Guedon 1993) shows Reach 0 and a portion of Reach 5 as not within a 
sensitive zone while a portion of Reaches 5 and Reaches 6 to 9 within areas of sensitivity 
for archaeological resources. 

5.0 PRE-FIELD IDENTIFICATION EFFORTS 

A prehistoric and historic sites records search was completed by the California Historical 
Resources Information System, Northwest Information Center at California State 
University (CSU), Sonoma, Rohnert Park (CHRIS/NWIC File No. 08-0825 dated 
February 25, 2009 by Hagel).  In addition, reference material from the Bancroft Library, 
University of California, Berkeley and Basin Research Associates, San Leandro was also 
consulted. 

The Historic Properties Directory for Santa Clara County (CAL/OHP 2008a) available 
from the CHRIS/NWIC provides the most recent updates of historic property evaluations 
including the National Register of Historic Places, California Historical Landmarks, and 
California Points of Historical Interest reviewed by the State of California Office of 
Historic Preservation (OHP).  Other sources consulted include: the California History 
Plan (CAL/OHP 1973); California Inventory of Historic Resources (CAL/OHP 1976); 
Five Views: An Ethnic Sites Survey for California (CAL/OHP 1988); Archeological 
Determinations of Eligibility (CAL/OHP 2008b) Historic Civil Engineering Landmarks 
of San Francisco and Northern California (American Society of Civil Engineers 1977); 
and, other local and regional surveys/inventories and lists (see REFERENCES CITED 
AND CONSULTED). 

In addition, Mr. Stuart A. Guedon (M.A., Historical Geographer and Archaeologist), 
Basin Research Associates, secured copies of relevant 1850s maps and text regarding the 
locations of the Berryessa dwelling sites on January 2, 2009 at the Office of the Santa 
Clara County Surveyor. 

Thirty-one (31) compliance reports on file with the CHRIS/NWIC include the project 
reaches.  The CHRIS/NWIC records search was positive for recorded archaeological sites 
and reported cultural resources29 located in and/or adjacent to the proposed project and 
within 0.25 miles of Reaches 1-9 and Bypass Alternatives 1 and 2.  Three prehistoric 
sites and one reported cultural resource are mapped by the CHRIS/NWIC in/adjacent to 
Reaches 1-9 and one recorded Native American reburial location is mapped within 0.25 
miles of the APE. 

                                                 
29. Reported Cultural Resources are assigned C-# by the CHRIS/NWIC. 
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5.1 RECORDS SEARCH RESULTS 
5.1A Compliance Reports 

Thirty-one (31) compliance reports include the project reaches.  Three reports, all 
negative, include areas adjacent to the project reaches (see Attachments for 
CHRIS/NWIC mapping of reports). 

Proposed Berryessa Creek Channel Improvements30 

Holman 1975/S-4769; Reaches 0-9 

Cartier 1980/S-5304; part Reach 5 

Cartier 2002/S-26216; part Reach 1 

Burial recovery  - Cartier et al. 1986/S-8115; part Reach 331 

Rosenthal 2008/S-34869;32 Reach 3/4 

Channel Monitoring Reports 

Pacific Legacy 2005/S-29682, Reach 7/8 

Berryessa Creek Park 

Steiner and Quick 1986/S-8270, part Reach 7 

Parcels Adjacent/including Berryessa Creek 

ACRS [Dietz and Wilson] 1987/S-4296, Reaches 1, 2, most Reach 3  

Holman 1978/S-4570, part Reach 9 

Old Piedmont/Brancato parcel - Holman 1980a/S-5274, Anastasio 1987/S-9192, 
Harmon and Anastasio 1989/S-10880, Cartier 2003/S-27082, Reach 9 

Lincoln parcel - Cartier 1983/S-6164 with testing Cartier 1983/S-6165, part 
Reach 3 parcels adjacent to the triangular San Jose Water District 

"Cropley Pump Station" - Holman 1974/S-4377, part Reach 7,  and Bypass 
Alternatives 1 and 2; Holman 1984/S-6697, part Reach 6; Cartier 1981/S-
8415, part Reach 6 

City Infrastructure 

Storm drain - Busby and Garaventa 1982/S-11214, part Reach 7 with Addendum 
Garaventa and Ogrey 1983/S-16899, part Reach 7 

Proposed Gibraltar Drive overcrossing - Cartier 1993/S-15929 with testing Cartier 
1994/S-15947, Reach 3 

                                                 
30. Note Hylkema (2004) not on file at the CHRIS/NWIC cited in Pacific Legacy 2005/S-29682; 

assume at least Reach 7/8. 

31. Three other Burial reports not on file: Cartier and San Filippo (1987, 1988) and Cartier et al. (1986). 

32. Part relocation of railroad tracks not in the vicinity of Reaches 1-3. 
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Montague Expressway Improvement - HPSR - Basin Research Associates 
1999/S-23356), ASR - Basin Research Associates 1999/S-23357, and 
HASR - Hill 1999/S-23358, Reach 3/4 

South Bay Water Recycling Program 

Cartier 1992/S-14230, Reaches 1-3 and part 4 
Treatment Plan - Busby et al. 1996/S-19072, part Reach 3 
Monitoring Closure Report - Busby 1999/S-23080, part Reach 3 [as mapped]  
Additional Inventory - Busby 1999/S-23105, part Reaches 2-3; Busby 2000/S-

23382, crosses Reach 3 

City of San Jose General Plan Review 
Garaventa and Guedon 1993/S-S-15228; all Reaches 

S-4296 ACRS (Dietz and Wilson 1987) 

 The Report of the Archaeological Reconnaissance of the Proposed South Bay 
Industrial Center, Santa Clara County, California (ACRS [Dietz and Wilson] 
1987/S-4296) provides sections entitled Project Location, Project Description, 
Previous Archaeological and Historical Research (including the results of a 
negative records search), Investigation Method, and Investigation Results, Project 
Impacts Upon Archeological Resources [Direct] and Indirect Impacts Upon 
Archeological Resources, and Mitigation and Recommendations.  The field survey 
reviewed both banks of Reaches 1, 2, and most of Reach 3 to north of a substation 
(north of Landess Avenue) including the entire creek bed and side surfaces, 
estimated as to a depth of approximately 10 feet in some areas.  A midden deposit 
with fire cracked rock (FCR) and Ostrea lurida and Cerithidea shell were observed 
within an area of approximately 20 x 20 meter area on the west side of Berryessa 
Creek in the creek and access road right-of-way west to approximately 10 meters 
east of the Western Pacific tracks.  "Little color change" was observed between the 
site (FCR and shell) and the surrounding light grey soil.33  A large portion of the 
deposit appeared to have been destroyed by the channelization of Berryessa Creek.  
[The CHRIS/NWIC later assigned this site, ACRS Temporary #74.8.06/1, C-167.  
It is possible that this resource or a portion of this site was later recorded as CA-
SCl-593 (P-43-000588) (Stradford and Cartier 1986/form).  CHRIS/NWIC maps 
C-167 and CA-SCl-593 as separate sites]. 

S-4377 Holman 1974 

 The letter report regarding an archaeological site reconnaissance, lands of Starlite 
Homes, San Jose, California (Holman 1974/S-4377) involves a 16.1 acre project 
parcel situated adjacent to north side of Berryessa Creek, part of Reach 7 and the 
south side of Cropley Avenue including part of Bypass Alternatives 1 and 2.  Most 

                                                 
33. A Cropley clay loam, 1 to 3 percent slopes (Cv), a dark grayish-brown moderately friable, 

noncalcareous, neutral clay loam surface soil to depths of 14 to 23 inches (USDA/SCS 1958:75). 
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of the far western part of Bypass Alternative 2 crosses this project parcel.  Maps 
and records at the Treganza Museum were consulted prior to conducting a survey.  
The results were negative for recorded archaeological sites and "indicated" that a 
10-foot corridor adjacent to the creek had been surveyed previously [citation not 
provided].  Survey results were negative. 

S-4570 Holman 1978 

 The letter report regarding an archaeological reconnaissance of the proposed Lands 
of Lo Bue (Holman 1978/S-4570), approximately 30 acre parcel east side of Old 
Piedmont Road (part Reach 9), northeast San Jose includes a records search and 
field survey identified CA-SCl-156 (P-43-000168) to south of project along Old 
Piedmont Road and Copley Road.  The partial survey of project area concentrated 
on level ground on western edge of project; northern edge of property which 
apparently had been quarried in recent years; and, "detailed inspection" of rock 
outcroppings along creek bed and banks.  "No evidence of grinding holes or pecked 
or painted art were found along or next to the creek.  Neither was there any 
evidence of archaeological remains found in the flat area on the western edge of the 
project area, nor do I fee that any will be found in a buried state at a later date." 

S-4769 Holman 1975 

 The letter report regarding a proposed Berryessa Creek channel improvement from 
the confluence with Lower Penitencia Creek near North Main Street (Reach 0) to 
Old Piedmont Road (Reach 9) (Holman 1975/S-4769).  The proposed 
improvements to the creek channel were described as "an expansion of the present 
right of way as much as 80 feet at the beginning of the project, relocation of the 
channel in a portion of the project area, the construction of new earth levees and 
accompanying access roads and protective chain link fences and, I would assume, 
the re-grading of the trapezoidal channel itself."  This creek was one of many 
surveyed in summer 1973 for the County [Santa Clara Valley Water District] with 
relevant pages of a Woodward-Clyde (1975) report attached [summarized below].  
The maps and records were consulted at the Treganza Museum and data in the 
possession of Mr. and Mrs. Chester King found no additional information.  The 
survey involved the area of direct impact and a sample of open space within the 
"100 year flood plain.”  A survey corridor of 100 feet on either side of the proposed 
channel from Calaveras Road to the Old Piedmont Road.  Only "small sections" 
could be surveyed due to roads and buildings.  The "100 year flood plain" survey 
includes open space around the existing creek channel excluded Reaches 1-3 
between Calaveras Road and Landess Avenue were not surveyed due to high thick 
grasses; the remainder appears to have been surveyed, relying on 100-foot transect 
intervals.  No sites were observed.  Soil is described "a uniform color and 
consistency, and except for one small area ....completely devoid of (or nearly so) 
the usual amounts of rock, both chert and other kinds, found on the surface around 
the Santa Clara Valley."  Portions of Woodward-Clyde Consultants (1975) report 
are attached: an EIS cover page, selected Figures 6, 11, 20, 21 [Figures 20-21 
include Jacklin Road to east of Old Piedmont Road], and History and Archaeology 
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text regarding the absence of significant historic sites, sources (National Register of 
Historic Places, California Historic Preservation Officer, and the Santa Clara 
Historical Heritage Commission), the results of the archaeological survey 
conducted, and discussion of project impacts, and "precautions" (mitigation 
section).34  The survey involved "A thorough survey of the entire modified channel 
alignment of Berryessa Creek, as proposed by the District, revealed no significant 
relics and a sampling of the 100-year flood plain of the creek downstream of the 
point 1500 feet above Old Piedmont Road [Reach 9] resulted in no archaeological 
finds, either." 

S-5274 Holman 1980 

 This report regarding the Old Piedmont Property (Holman 1980/S-5274), an 
approximately 40-acre parcel northeast side of Old Piedmont Road at the junction 
of Old Piedmont and Cropley Road, includes Reach 9.  The records search and 
field survey of this parcel identified CA-SCl-156 (P-43-000168) on the southwest 
corner of Old Piedmont Road and Copley Road along the bank of Berryessa Creek 
and CA-SCl-157 (P-43-000169) within 0.25 miles of project.  The field survey was 
negative but noted the surface of "all of the flat along the creek" is obscured by an 
old house and other structures. 

S-5304 Cartier 1980 

 The Archeological Evaluation of the Proposed Berryessa Creek Flood Control 
Project between Cropley Ave and Highway US 680 (Cartier 1980/S-5304) consists 
of an Abstract, Location and Description of the Subject Areas, Request for 
Archaeological Evaluation, Archaeological Survey, and Conclusions and 
Recommendations.  The records search noted CA-SCl-156 and -157 (P-43-000168 
and -000169) upstream of the project and field survey of 1900 foot long portion of 
Reach 5 between I-680 and Cropley Avenue was negative.  This survey involved 
"four transects, one on each side of the creek bed examining each exposed bank, 
and one on each bank top."  The "excellent" survey conditions - recent erosion 
along the creek bank - exposed a vertical soil profile of up to three meters showing 
mostly disturbed soil above the lower 3-feet/90-centimeters). 

S-6164 Cartier 1983 

 The Cultural Resource Evaluation of the Lands of Lincoln Property Company on 
Milpitas Blvd in the City of Milpitas, Santa Clara County, CA (Cartier 1983/S-
6164) involved a parcel situated between Milpitas Boulevard and Pieper Drive35 
and north of Landess Avenue within Reach 3 just south of PG&E Substation.  This 
report provides an Abstract, Location and Description of the Subject Area, Request 

                                                 
34. Pages 3-77, 4-12, 5-6, 6-7.  Page 3-77 refers to Appendix 9 responses by the California Historic 

Preservation Officer and the Santa Clara Historical Heritage Commission and to Appendix 10, the 
archaeological survey by Holman.  These appendices are not attached. 

35. No longer extant.  Pieper Drive was on the east side of and parallel to the railroad tracks. 
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for Archaeological Evaluation, Archaeological Survey, and Conclusion [sic] and 
Recommendations.  The records search identified "An unrecorded prehistoric site" 
"just off the northeast corner of the project.  The site, located on the west side of 
Berryessa Creek, between Milpitas Blvd and the Western Pacific Railroad 
alignment, was destroyed during the channelization of Berryessa Creek.  At the 
time of discovery, the remains of the midden were evident on the levees of the creek 
channel and consisted of fire-cracked rock and shell.  Some shell scatter was also 
noted east of the levee (A.C.R.S., n.d.) [conforms to ACRS 1987/S-4296, 
Temporary site #74.8.06/1, CHRIS/NWIC C-167].  The survey was negative, "The 
entire parcel was covered with parking lot surface or structure."  Testing or 
archaeological monitoring was recommended. 

S-6165 Cartier 1983 

 The Subsurface Archeological Testing of the Lands of Lincoln Property Company 
on Milpitas Blvd in the City of Milpitas, Santa Clara County, CA (Cartier 1983/S-
6165) was preceded by a Cultural Resource Evaluation36 for a 13 acre parcel 
located between Milpitas Boulevard and Pieper Drive which recommended testing 
or archaeological monitoring which identified "An unrecorded prehistoric site" 
"just off the northeast corner of the project.  The site, located on the west side of 
Berryessa Creek, between Milpitas Blvd and the Western Pacific Railroad 
alignment, was destroyed during the channelization of Berryessa Creek.  At the 
time of discovery, the remains of the midden were evident on the levees of the creek 
channel and consisted of fire-cracked rock and shell.  Some shell scatter was also 
noted east of the levee (A.C.R.S., n.d.) [citation also in Cartier 1983/S-6164].37  The 
testing report includes an Abstract, Location and Description of the Subject Area, 
Request for Archaeological Evaluation followed by Archival Background and 
Testing, Conclusion [sic] and Recommendations.  The survey of project parcel was 
negative, likely because the surface was capped "in oiled and screened gravel and 
hardtop parking surfaces" (:1).  The 13 trenches and 9 auger borings were negative.  
The thirteen (13) trenches varied from 100 to 310 cm in depth; the 9 four-inch 
auger borings from 40 to 130 cm.  Some natural Franciscan chert gravel and 
cobbles were observed in Auger #1 near Milpitas Boulevard between 0-40 cm 
DBS. 

S-6697 Holman 1984 

 The letter report for Cropley Avenue Property, San Jose (Holman 1984/S-6697) 
involves a less-than 10-acre triangularly shaped parcel situated on the north side of 
Berryessa Creek Reach 6 on the north side of west end Bypass Alternative 2 and 
south side of Bypass Alternative 1.  The records search was negative in/adjacent to 
the project and noted CA-SCl-156 and -157 recorded upstream (P-43-000168 and -
000169).  Two previous negative surveys had included part of the proposed project: 

                                                 
36. Not cited: Cartier et al. 1983/S-6164. 

37. Archaeological Consulting Services n.d. appears to conform to: ACRS 1987/S-4296, ACRS 
Temporary #74.8.06/1, CHRIS/NWIC C-167. 
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Holman and Cartier [not cited in report: Holman 1974/S-4377; Cartier 1981/S-
8415].  In addition to lush weeds, probable fill material was observed near Cropley.  
No artifacts were observed within the "light brown to gray clays mixed with large 
amounts of rock, including water worn chert cobbles, fist sized and under, many of 
which were of artifactual quality." 

S-8115 Cartier et al. 1986 

 The Burial Recovery at Berryessa Creek in the City of Milpitas, County of Santa 
Clara (Cartier et al. 1986/S-8115) within Reach 3 provides the circumstance of the 
discovery human remains during a field reconnaissance by the U.S. Army Corps of 
Engineers and the salvage of a human burial and associated prehistoric deposit at 
the Berryessa Creek Site, CA-SCl-593.  The report describes personnel involved 
(archaeologists, osteologist, and Native American) and includes a research 
framework, field procedures, faunal and lithic descriptions/analysis, unit/level 
records, radiocarbon analysis (including Beta Analytic Inc. data sheet), and 
osteological material from Burial 1 [only].  See the description of CA-SCl-593 (P-
43-000588) for additional detail.38 

S-8270 Steiner and Quick 1986 

 An Archeological Assessment of Berryessa Creek Park, City of San Jose, Santa 
Clara County, California (Steiner and Quick 1986/S-8270) was undertaken for 
proposed modifications to existing Berryessa Creek Park situated in part of Reach 
7.  At the time, was bounded by Berryessa Creek on the north, Messina Drive on 
the west, Isadora Drive on the south, and Majestic Elementary School on the east.  
The report provides a brief Historic Setting, Ethnographic Setting, a summary of 
the Records Search, results of the archaeology survey, and conclusions and 
recommendations.  Two recorded prehistoric sites, a lithic scatter and an isolated 
possible stone tool were identified along Berryessa Creek approximately 0.25 and 
0.5 mile upstream from the Park project [assume CA-SCl-156 (P-43-000168) and 
SCl-157 (P-43-000169)].  The "Thorough inspection of the site, with particular 
attention to the creek channel and its banks" was negative.  "However, it was 
apparent that development of the present park, including the construction of the 
berm alongside the creek and turf installation, has altered or obscured most of the 
original ground surface.” 

S-8415 Cartier 1981 

 The Cultural Resource Evaluation of the Day Saints Project in the City of San Jose, 
County of Santa Clara (Cartier 1981/S-8415) is located on the south side of 
Cropley Road on the east side of Morrill Road adjacent to the north bank of 

                                                 
38. Cartier and San Filippo (1987) presented a paper at the Society for California Archaeological (SCA) 

meetings in 1987 and published their paper in 1988.  The 1988 paper includes the disinterment of a 
second burial eroding from the west bank of the creek.  See the description of CA-SCl-593 (P-43-
000588) for additional detail. 
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Berryessa Creek Reach 6 and west side of the triangular San Jose Waterworks 
parcel adjacent to north side of west end Bypass Alternative 2 and south side of 
Bypass Alternative 1 to Morrill Avenue.  Portions of this parcel include the entire 
Holman 1974/S-4377 and part of the Holman 1984/S-6697 parcel.  The Cartier 
report includes an Abstract, Location and Description of the Subject Area, Request 
for Archaeological Evaluation, Archaeological Survey, and Conclusions and 
Recommendations.  The records search and survey were negative.  CA-SCl-156 
and -157 were identified east of the project.  The surface "soil consisted of tan 
sandy loam with gravel.  The rock consisted of sandstone and natural chert." 

S-9192 and S-10880 Anastasio 1987 and Harmon and Anastasio 1989 

 A Cultural Resources Assessment of the Lands of Brancato on Old Piedmont Road, 
Santa Clara County, California (Harmon and Anastasio 1989/S-10880) relies on 
the text and management recommendations of the earlier Anastasio (1987/S-9192) 
report with an updated records search for a parcel situated within Reach 9, 
"bounded on the west by Old Piedmont Road, on the north by San Jose city line, on 
the east by Berryessa Creek, and on the south by various properties."  This parcel 
is approximately the same as Holman (1980/S-5274).  The report provides a project 
location and description, Background (Native American and Historic Period), 
Archaeological Field Survey, Summary and Conclusions, and Management 
Recommendations.  The report maps CA-SCl-156 at about midpoint along the 
western edge of the project [e.g., Reach 8 and east end of Bypass Alternatives 1 and 
2] and CA-SCl-157 further west along Cropley Road [Bypass Alternatives 1 and 2].  
In addition "four [Berryessa family] palizadas" were identified ... in a row 'along 
the south bank of Berryessa Creek just west of the Old Piedmont Road (Hendry and 
Bowman 1940:862)'."39  The field survey results were negative for prehistoric 
and/or "clearly historic archaeological material and/or existing or potential heritage 
trees in/adjacent to the Berryessa Creek APE.  An existing residential complex at 
2052 Old Piedmont Road was present in the northwestern corner of the parcel 
(northwest of the Reach 9) with "remnants of a small wooden building, consisting 
of a few standing posts and a jumble of boards" were observed "at the southern 
edge of the parcel near Berryessa Creek."  Subsurface testing was not 
recommended.  Archaeological monitoring was recommended due five factors, four 
of which are applicable to the Berryessa Creek APE: the presence of prehistoric 
archaeological site [CA-SCl-156] adjacent/possible within the proposed project; 
"the possibility of encountering isolated Hispanic Period material associated with 
the Berryessa palizadas"; "the potential sensitivity of the geomorphic location in 
the Los Buellis Hills between two sources of water [Berryessa and Sweigert 
Creeks]; and, "limited ground surface visibility, which may have obscured more 
definite cultural indicators".  See also the update of this report by Harmon and 
Anastasio (1989/S-10880). 

                                                 
39. Hendry and Bowman (1940:862-863, H&B #18-21), Four Berryessa Palizada Dwelling Sites, dating 

to the early 1830s (prior to 1833).  See report text under subheading Potential Hispanic Era 
Resources. 

Berryessa Creek Project - Inventory 
HPSR/FOE – December 2010 
W912PL-07-D-0048 (CM08) 



28 

S-11214 Busby and Garaventa 1982 

 A Cultural Resources Assessment of Five Storm Drains, City of San Jose, 
California (Busby and Garaventa 1982/S-11214) reviews five Locations, Research 
Sources Consulted, archival results, a brief historic overview with attention to each 
of the five locations, summaries of prehistoric and historic resources, and 
Summary/management Recommendations.  A field reconnaissance of the five 
projects was not undertaken due to the presence of paving and/or concrete.  
Location Sierra Creek No. 3, situated within the existing creek channel of 
Berryessa Creek (part Reach 7), was to be extended ca. 500 feet west of the former 
boundary of Berryessa Creek Park (west of Messina Drive) by extending the 
existing creek channel about 5-10 feet deeper "ca. 400 feet of pipe placed east of 
the ditch along Melchester Drive."  Two sites, CA-SCl-156 and SCl-157 were 
identified and mapped within 0.25s and 0.76 miles of the Sierra Creek No. 3 
location.  A high sensitivity/potential for possible cultural resources was identified.  
Intensive archaeological monitoring was recommended.  See also Addendum 
(Garaventa and Ogrey 1983/S-16899). 

S-14230 Cartier 1992 

 The Evaluation of Archaeological Resource for the San Jose/Santa Clara 
Nonpotable Water Reclamation Project (Cartier 1992/S-14230) is bounded on the 
east by I-680 and includes most of the City of Milpitas Reaches 1-3, and part Reach 
4 as well as Cities of San Jose and Santa Clara.  This report provides 
Environmental Background and Ethnographic Background, the results of an 
Archival Background including Description of Archaeological Sites Which May be 
Impacted, including CA-SCl-593 (P-43-000588) and C-167 in the Reclamation 
Project East Zone and the results of a Surface Reconnaissance which noted 
"Exposed dark brown silty midden was visible in the creek bank" just north of 
Montague Expressway which appears to conform to CA-SCl-593 [:22 site number 
not stated].  The Recorded Sites in the Field Survey Alignments (:27) reviews both 
CA-SCl-593 and C-167.  CA-SCl-593 surface visibility was "hampered by fill and 
gravel" with very good visibility along the creek "with little vegetation and exposed 
midden.  Milpitas Boulevard, channelized Berryessa creek, and railroad tracks 
"intersect the site"; a modified Franciscan chert flake and cobbles, fire-cracked 
rock, Cerithidea and oyster shell fragments, and mammal bones (possibly human) 
were observed along the creek bank.  C-167 was covered by an industrial building 
and parking lot with poor visibility due to the parking lot and landscaping.  No 
cultural material was observed.  The Conclusions and Mitigations :29 concluded 
that CA-SCl-593 would be impacted on the west side by a 12-inch pipeline and 
recommended final design review, archaeological monitoring, and salvage 
recovery.  C-167 would be impacted on the east side by a 12-inch pipeline.  
Recommendations for C-167 were limited to final design review and 
archaeological monitoring. 
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S-15228 Garaventa and Guedon 1993 

 Cultural Resources Review for the City of San Jose 2020 General Plan Update 
(Garaventa and Guedon 1993/S-15228) shows part of Reaches 5 to Reach 9 on the 
1980 USGS Calaveras Reservoir, Calif. topographic quadrangle within an area of 
sensitivity for archaeological resources.  The APE for Reach 0 to a portion of 
Reach 5 is not shown as sensitive for archaeological resources. 

S-15929 Cartier 1993 

 The Cultural Resource Evaluation of the Milpitas Boulevard Overcrossing Project 
Located in the City of Milpitas, County of Santa Clara (Cartier 1993/S-15929) 
involves a proposed overcrossing over Berryessa Creek just east of Milpitas 
Boulevard on Gibraltar Drive40 within Reach 3  This report provides an Abstract, 
Request for Archaeological Evaluation, Qualifications of Archaeological Resource 
Management, Location and Description of the Subject Area, Methodology (archival 
search, surface reconnaissance, and written report), Archival Background, Surface 
Reconnaissance, and Conclusions and Recommendations.  "Small amounts of 
prehistoric cultural materials were found within the subject area; probably relating 
to CA-SCl-593" which is characterized as a "large midden deposit with burials" 
identified next to the project and relocated 100 yards upstream from the proposed 
project.  The overcrossing area finds consisted of small amounts of prehistoric 
cultural material (fire-cracked rock and Cerithidia shell).  Cartier states that "CA-
SCl-593, or the Berryessa Site, was first detected by Deetz [sic] (Dietz and Wilson) 
(C-167), later recorded by Stradford and Cartier (1986), and subject to a salvage 
excavation of human burial (female, 18-20 years of age, radiocarbon date of 1660 + 
80 B.P.) and associated prehistoric deposit as a result of a field reconnaissance by 
the U.S. Army Corps of Engineers.  Nonetheless, the site is mapped south of the 
proposed project [Note: as mapped by the CHRIS/NWIC, the project appears to 
include part of C-167 (e.g., CHRIS/NWIC File No. 08-0825)].  Recommendations 
consisted of one hand excavated unit and eight (8) auger units to define the 
prehistoric deposit along with archaeological monitoring during construction. 

S-15947 Cartier 1994 

 The report for the Archaeological Testing Milpitas Boulevard Overcrossing Project 
Located in the City of Milpitas, County of Santa Clara (Cartier 1994/S-15947) 
incorporates some of the information in his Cultural Resource Evaluation (Cartier 
1993/S-15929) and also includes Environmental Setting, Ethnographic 
Background, Archival Background, Field Method, Testing Results, and 
Conclusions And Recommendations.  One 1 x 1 meter hand excavated unit was 
located on the east side of Berryessa Creek within the proposed bridge footprint.  
Eight auger units were dispersed, four on each side of the creek and north/south of 
the proposed bridge.  The 1 x 1 meter unit exposed a dark brown silty loam 
changing to a medium brown sterile soil at approximately 90 cm with shell (marine 

                                                 
40. This overcrossing was not built; Gibraltar Drive terminates on the west side of Milpitas Boulevard. 
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and land), fire-cracked rock, bone, debitage, baked clay, and historic metals (2; 
wire in 0-20 cm and an expended cartridge in 40-60 cm).  A single Franciscan chert 
thinning flake was recovered from 20-40 cm.  Shell was found from Level 0-20 cm 
to 80-100 cm and rodent bone at 0-20 cm, 40-60 cm and a small mammal vertebrae 
at 60-80 cm.  No cultural material was present in Auger Units 1-4 on the west side 
of the creek or Unit 8 on the east side of the creek.  A single Cerithidea shell was 
recovered from Unit 5 at 20 cm, and Units 6-7 at 40 cm on the east side of the 
creek.  These finds were interpreted as a "related to" CA-SCl-593. 

S-16899 Garaventa and Ogrey 1983 

 The Addendum (Garaventa and Ogrey 1983/S-16899) to A Cultural Resources 
Assessment of Five Storm Drains, City of San Jose, California (Busby and 
Garaventa 1982/S-11214) reviews the placement of a proposed replacement of a 
pedestrian bridge (footings), sidewalks, and cul-de-sac street improvement 
necessitated by the construction of the proposed bridge over Messina Drive within 
Reach 7.  The recommendations in the 1982 report were deemed appropriate. 

S-19072 Busby et al. 1996 

 The Historic Properties Treatment Plan South Bay Water Recycling Program 
(Busby et al. 1996/S-19072) in the Cities of Milpitas, San Jose, and Santa Clara 
provides a Summary Of Previous Work in the Project Area, an Historic Properties 
Review (Recorded and Non-recorded sites, and Impacts to Potential National 
Register Properties), an Archaeological Data Recovery Plan (ADRP), Field 
Methods and Analytical Strategies, Effect to Historic Properties with an Historic 
Property Monitoring and Protection Plan (HPMPP), Monitoring and Historic 
Property(ies) Protection Plan (MHPPP), Reports and Dissemination of Results, and 
Curation.  This extensive pipeline project includes part of Reach 3. 

 The Monitoring Closure Report regarding the South Bay Water Recycling Program 
- Cultural Resources Program (Busby 1999/S-23080) noted no resources in or near 
the portion of the extensive pipeline project which included part of Reach 3. 

S-23105 Busby 1999 

 This report regarding Historic Properties Affected or Potentially Affected by the 
South Bay Water Recycling Program "Package 1" Segments SC 1, SC 3, SC 5, M 2, 
M 3, M 4, M 5 and SJ/C 1, Cities of Milpitas, San Jose, Santa Clara, and 
Sunnyvale, Santa Clara County (Busby 1999/S-23105) includes portions of 
Reaches 2-3 and provides Research Sources Consulted, Project Specific Reports 
and Program Activities, Significance Criteria, Historic Properties Identified (Native 
American, Ethnographic, Hispanic Era, American Period), Summary of Historic 
Properties In/Adjacent/Near by segment, and Recommendations.  This report 
includes part of Reaches 2-3 with C-167 and CA-SCl-593 (P-43-000588) identified 
as south of Segment M 4, "[Milpitas] Town Center", south of the pipeline which 
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would proceed along Milpitas Boulevard and Gibraltar Avenue to the west side of 
Berryessa Creek, Reach 3.  

S-23356, S-23357, and S-23358 Basin Research Associates 1999 

 The Historic Property Survey Report [HPSR] (Basin Research Associates 1999/S-
23356), Archaeological Survey Report [ASR] (Positive) (Basin Research 
Associates 1999/S-23357), and Historic Architectural Survey Report [HASR] 
(Abbreviated) (Hill 1999/S-23358) for the Montague Expressway Improvement 
Project, Cities of Santa Clara, San Jose, and Milpitas, Santa Clara County, 
California cross Reaches 3 and 4 along the Montague Expressway.  The HPSR 
contains Summary of Findings, Project Location and Description, Resume of 
Survey, Public Participation and Coordination, Resources Identified, 
Documentation to Support Conclusion of No Effect, Informal Agency View, and 
Conclusions.  The ASR provides An Introduction and Summary of Findings, 
Project Location and Description, Research Sources Consulted and Results, 
Background Review, Field Methods and Survey, Findings, and Conclusions.  The 
HASR is limited to a Summary of Findings.  No historic properties were identified 
within the Archaeological or Architectural Areas of Potential Effect in or adjacent 
to Reaches 3 and 4.  Berryessa Creek Bridge No. 37C-127 was built in 1968 and 
evaluated as a Category "5," not eligible for the National Register of Historic 
Places. 

S-23382 Basin Research Associates 2000 

 The Cultural Resources Assessment (Positive) Historic Properties Affected or 
Potentially Affected by the South Bay Water Recycling Program Phase 2 Facilities 
Modifications to Existing Projects SJ-1, SJ-2, SC-5, M-1 and New Segments SJ-3, 
SJ-4, SJ-5, SJ-6, SJ-7, M-2, M-5, Cities of San Jose and Milpitas, Santa Clara 
County (Basin Research Associates 2000/S-23382) provides Previous South Bay 
Water Recycling Program Reports, Research Sources Consulted, Historic and 
Archaeological Resources - Summary Context (Native American, Hispanic Period, 
American Period), Summary of Historic Properties In/Adjacent/Near by segment, 
Evaluation of Environmental Impacts to Historic and Archaeological Resources, 
and Segment Recommendations.  No recorded or reported sites were identified 
in/adjacent to Segment M-1 Eastern Milpitas which crosses Reach 3/Berryessa 
Creek along Yosemite Drive. 

S-26216 Cartier 2002 

 The Cultural Resource Evaluation of the Berryessa Creek Levee Project in the City 
of Milpitas, County of Santa Clara (Cartier 2002/S-26216) reviews a 1.7 mile 
portion of Berryessa Creek, mostly Reach 0, from the south side of Calaveras 
Boulevard north (Reach 1).  The report includes an Abstract, Request for 
Archaeological Evaluation, Qualifications of Archaeological Resource 
Management, Location and Description of the Subject Area, Methodology 
(California Register Criteria, National Register Criteria), Ethnographic 

Berryessa Creek Project - Inventory 
HPSR/FOE – December 2010 
W912PL-07-D-0048 (CM08) 



32 

Background, Historical Background, Archival Background, Surface 
Reconnaissance, and Conclusions and Recommendations.  The segment including 
Calaveras Boulevard and northern extent of Reach 1 to North Hillview Drive is 
described as less than 1000 feet long and approximately 160 feet wide with a single 
levee and road on each side of the creek channel.  Results were negative. 

S-27082 Cartier 2003 

 The Cultural Resource Evaluation of Lands of Brancato on Old Piedmont Road, 
City of San Jose (Cartier 2003/S-27082) reviews an approximately 4.5 acre project 
located in Reach 9 on the east side of Old Piedmont Road which differs slightly 
from the configuration reviewed previously by Holman (1980/S-5274), Anastasio 
(1987/S-9192), and Harmon and Anastasio (1989/S-10880).  This report provides 
an Abstract, Request for Archaeological Evaluation, Qualifications of 
Archaeological Resource Management, Location and Description of the Subject 
Area, Methodology Archival Background, Surface Reconnaissance, and 
Conclusions and Recommendations.  CA-SCl-156, a "flake scatter" was identified 
as across Piedmont Road.  The survey was negative for prehistoric resources with a 
ca. 1920-1930 Spanish Revival style residences and other structures dating between 
1920-1960 present.  A trench east and south of Berryessa Creek was examined 
revealing an upper layer of dark clay rick loam with lower layers of orange-brown 
clay with streaks or calcium carbonate.  Rock included sandstone and conglomerate 
and igneous rock in gravels, cobbles, and bedrock. 

S-29682 Pacific Legacy 2005 

 The Archaeological Monitoring Report for the 2004 Santa Clara Valley Stream 
Maintenance Project (Pacific Legacy 2005/S-29682) for the Santa Clara Valley 
Water District (SCVWD) identified Berryessa Creek at Piedmont Avenue, the 
interface of Reaches 7/8, as a potentially archaeological sensitive location.  The 
report provides a Management Summary, Introduction, Project Description, 
Monitoring Results, and Conclusions which were negative.  In the case of 
Berryessa Creek at Piedmont Avenue, large quantities of colluvial sediment during 
winter "must be removed periodically to minimize the possibility of flooding" (Jae 
Lee, SCVWD).  The August 4-5, 2004 monitoring had been recommended due to 
the proximity of CA-SCl-159 [sic] (P-43-000171) and CA-SCl-156 (P-43-000168).  
In addition, a disarticulated Native American long bone had been reported within 
the sediments during previous excavations in the general area (Jae Lee, 
SCVWD).41  Impacts consisted of the removal of part of the creek bank for 
equipment access and the excavation and removal of soils within the creek bed.  A 
bulldozer removed approximately 4-5 feet of sediment in increments of 10-12 
inches until the original creek bed was exposed.  Trucks were used to haul the soils 
excavated off site.  The top layer (approximately 12 inches deep) "consisted of 

                                                 
41. Probably the P-43-001136 find which was reburied on the east side of Berreyesa Creek opposite a 

residence at 3327 Park Haven Court (west of Piedmont Road). 
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small to medium size rocks mixed with light gray sand, roots, and some modern 
household refuse."  The very homogeneous layer below was "a mass of light gray 
gravel, mixed with light brown sandy clay, light brownish gray sand, and very 
coarse granular structures.”  "Several faunal bones were found at 4 to 5 feet deep.  
In addition, several pieces of unmodified chert, brick fragments, small pieces of 
wood, and a handful of glass f 42ragments were also noted.  

                                                

S-34869 Rosenthal 2008 

 The Archaeological Survey and Geoarchaeological Trenching for the Freight 
Railroad Relocation and Lower Berryessa Creek Project in the Cities of Fremont 
and Milpitas, California (Rosenthal 2008/S-34869) includes a shared project 
between the Valley Transportation Agency and SCVWD located at the Reach 3 and 
4 interface at Landess Avenue.  This report was negative with "little potential to 
impact significant archaeological resources."  The report provides a Summary of 
Findings, Introduction, Project Location and Description, Natural and Cultural 
Background, Records Searches and Archival Research, The Issue of Buried 
Archaeological Sites in the Santa Clara Valley, Native American Consultation, 
Field Inventory and Findings [limited to areas not previously surveyed], 
Geoarchaeological Exploration and Findings, Summary and Conclusions.  
Berryessa Creek is among the "watercourses" described as "contained in artificial 
channels and do not follow their historical alignments." 

5.1B Sites and/or Reported Cultural Resources In/Adjacent 

Three prehistoric sites and one reported cultural resource are mapped by the 
CHRIS/NWIC in/adjacent to Reaches 1-9 (see Attachments). 

CA-SCl-156 (P-43-000168), a "flake scatter" - a single flake and two shells with 
some possible fire-affected rock; part of Reaches 7-8 (see Attachments, Form 1). 

CA-SCl-157 (P-43-000169) an "open ? artifact [not described]; as mapped by the 
CHRIS/NWIC as adjacent to Bypass Alternatives 1 and 2, but as described.  
Comment: this artifact should have been recorded as an isolate rather than as a site 
(see Attachments, Form 2). 

CA-SCl-593 (P-43-000588), a prehistoric site with Native American burials; Reach 3 
(see Attachments, Form 3 + supplemental materials). 

C-167, a Reported (but unrecorded) Cultural Resource, possible midden excavated 
from CA-SCl-593 (P-43-000588) and redeposited; Reach 3.  Comment: Cartier 
(1993:3/S-15929), states that "CA-SCl-593, or the Berryessa Site, was first detected 
by Deetz [sic] (Dietz and Wilson) (C-167), who identified the site as a midden 

 
42. This report cites Hylkema (2004) Archaeological Survey Report [ASR] for the Proposed 2004 

Stream Maintenance Program: Thirty-one Locations within Santa Clara County, California which 
is not on file, L. Hagel, CHRIS/NWIC, personal communication, 2/27/2009). 
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deposit marked by fire cracked rock and shell scatter, and located on the west side of 
Berryessa Creek" (see Attachments, Card 1).  

Site Summary 

CA-SCl-156 (P-43-000168) is a "flake scatter" described as a single flake and two 
shells with some possible fire-affected rock recorded adjacent to Berryessa Creek at 
the junction of Old Piedmont and Cropley Roads (part of Reaches 7-8) (Bergthold 
1974/form). 

Comment: Cultural material could have been deposited/removed from this recorded 
archaeological site location by periodic flooding of Berryessa Creeks; the 
construction of Old Piedmont Road and/or Cropley Road; and/or, the existing 
residential complex and the San Jose Water Works tanks. 

National Register Status:  CA-SCl-156 (P-43-000168) does not appear on the 
Archeological Determinations of Eligibility list for Santa Clara County (CAL/OHP 
2008b).  In the opinion of Basin Research Associates, the site does not appear to 
satisfy National Register criteria, including integrity of location and/or (d) ". . . have 
yielded, or may be likely to yield, information important in prehistory or history." 

CA-SCl-157 (P-43-000169) consists of an "open ? artifact found on fill material 
from [a] nearby tract house development 150 yards west of Berryessa Creek" located 
on an "open field near existing Cropley Road 1/3 mile southwest of Piedmont Road 
on exotic fill" (Anderson 1974/form).  NOTE as mapped by the CHRIS/NWIC, this 
site is located adjacent to the south side of Cropley Road, Bypass Alternatives 1 and 
2. 

National Register Status: Not applicable; not listed on Archeological Determinations 
of Eligibility list for Santa Clara County (CAL/OHP 2008b).  In the opinion of Basin 
Research Associates, the site - an isolate - does not appear to satisfy National 
Register criteria, including integrity of location and/or (d) ". . . have yielded, or may 
be likely to yield, information important in prehistory or history." 

CA-SCl-593 (P-43-000588), a prehistoric deposit with human remains was observed 
in April 1986 eroding from the west bank of channelized Berryessa Creek, east of 
Milpitas Boulevard opposite the PG&E Substation in the City of Milpitas.43  The 
U.S. Army Corps of Engineers (USCOE) contacted Santa Clara Valley Water 
District about the find.  Archeological Resource Management (ARM) was engaged 
to investigate and excavate.  As mapped, the site extended from just north of a 
driveway on the north side of a PG&E substation to about parallel with the southern 
of the substation building within Reach 3.  The approximately 80 meter long x 60 
meter wide deposit was visible within the creek bank, on the levee, both sides of 
Berryessa Creek and continued east approximately 40 meters east crossing a nearby 

                                                 
43. Opposite a PG&E Substation located at on the east side of Milpitas Boulevard north of the 

Montague Expressway and south of Ames Avenue. 
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railroad bed.44  The partially exposed Burial #1 was located on east bank between 
130-150 cm below surface within an area of 230 x 70 cm excavated in two levels: a 
disturbed overburden 0-50 cm (e.g., nail, plastic bottle cap) and an intact 50-70 cm 
level.  The slightly larger area of 230 x 80 cm was excavated in five 20 cm levels to 
150 cm deep.  "all pedestal soil was wet screened in Berryessa Creek using 1/16 inch 
mesh".  In addition a single test unit was excavated the following month (May) east 
of Burial #1, about midpoint between the creek and railroad tracks.  Midden was 
noted to a depth of approximately 160 cm. deep with a "distinct gravel feature with 
alluvial soil ... in the creek embankment below the cultural deposit" (Cartier and San 
Filippo 1988). 

Finds from CA-SCl-593 have been limited and consist of mostly fire cracked rock, 
with hearth features "suspected ... based on frequency of FCR" [fire-cracked rock].  
Burial #1 consisted of semi-flexed partial skeleton of a young female, 18-20 years of 
age, facing east, oriented north-south, head north (Stradford and Cartier 1986/form).  
A left femur of a Southern sea otter (Enhydra lutris) was found during the survey 
conducted prior to during the disinterment of Burial #1.  The vertebrate assemblage 
recovered with Burial #1 appeared to be an intrusive historic deposit although three 
bones were burnt with one fragment "highly polished with multiple sets of parallel 
striae" and likely part of a bone tool.  The invertebrate fauna with Burial #1 consisted 
of mostly Cerithidea sp., with Ostrea sp. (27%) and Bent Nose clam (8%) along with 
crab claw fragments (1.6%) and likely historic era land snail shell (0.4%).45  The 
lithic assemblage was limited to a single quartzite waste flake and Franciscan chert: 
3 angular waste, 10 waste flakes, a utilized flake with edge-damage, a uniface - 
cortical flake with possible retouch for use as a drill, and a steeply retouched uniface, 
possibly a scraper.  In addition to numerous sandstone cobbles and cobble fragments 
(mostly FCR), a small elongated pestle fragment and rough, basalt cobble fragment 
(possibly used as a mano) were recovered.  Fire cracked rock was recovered from 
subsequent intact levels. 

Burial #2,46 the skeletal remains of young child of undetermined sex, was found in 
July 1986 eroding from the west bank of Berryessa Creek, north of Burial #1, at the 
bottom of the midden deposit.  The screened midden had large amounts of shellfish 
(Cerithidea, oyster, bent-nose clam), a small amount of chert waste chips, and a 
broken charmstone. 

Radiometric dates of 1320 + 70 B.P.47 and 1660 + 80 B.P.48 suggest that CA-SCl-
593 was a habitation site dating to between 1300 B.P. - 1700 B.P., Late Phase of the 

                                                 
44. Note the site configuration and location on the site form (Stradford and Cartier 1986) differs from 

the "large dot" location on Fig. 2 of the 1988 SCA article by Cartier and San Filippo (1988:312) as 
well as the sketch map (USCOE 2006).  The USGS map with the site form and sketch map indicate 
the site is located west of the transmission line and likely extends under Milpitas Boulevard. 

45. The site form also notes mussel. 

46. Burial position, orientation, etc. not provided. 

47. 1320 + 70 B.P.:  41 grams of Cerithidea, Beta-16577 Unit 2, 20-30 cm. [unit location unknown]. 
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Middle Period.  This relatively short occupation - approximately 340 years - is 
attributed to flooding causing river/creek realignment and settlement relocation 
(Stradford and Cartier 1986/form; Beta Analytic 1986a-b; Cartier et al. 1986/S-8115; 
Cartier and San Filippo 1987, 1988; USCOE 2006). 

Alluvial deposits were observed below and possibly above CA-SCl-593 and at many 
prehistoric habitation sites in the vicinity of the Guadalupe River and Coyote Creek.  
Most of these sites date to the Middle Horizon, all contain human burials, and many 
are buried under alluvial deposits.  Cartier and San Filippo (1988:311, 314) also note 
repeated abandonment and resettlement with a ". . . general pattern of settlement 
relocation at this time in the lower elevations of the valley."  In addition, seasonal 
occupation - excluding winter - has been posited due to both flooding and poorly 
drained soils (e.g., Anastasio 1988). 

Cartier (1993/S-15929) relocated CA-SCl-593 noting small amounts of prehistoric 
cultural material (fire-cracked rock and Cerithidea shell) 100 yards upstream from 
the proposed Milpitas Boulevard Overcrossing Project.  Testing conducted north and 
south of Gibraltar Drive just east of Milpitas Boulevard on either side of the creek.  
In addition a 1994 survey and limited testing, one 1 x 1 meter hand excavated unit 
and eight (8) auger units, for a proposed overcrossing on Gibraltar Drive just east of 
Milpitas Boulevard found "traces of prehistoric cultural resources" on the east bank 
of the creek.  These limited finds were attributed to CA-SCl-593 (Cartier 1994/S-
15947). 

A survey conducted in February 1992 by Cartier (1992:19/S-14230) relocated CA-
SCl-593, described as impacted by Milpitas Boulevard, channelized Berryessa creek, 
and railroad tracks which "intersect the site."  At the time, surface visibility was 
"hampered by fill and gravel" with very good visibility along the creek "with little 
vegetation and exposed midden.  A modified Franciscan chert flake and cobbles, 
fire-cracked rock, Cerithidea and oyster shell fragments, and mammal bones 
(possibly human?) were observed along the creek bank.  

Comment: Historic maps indicate that CA-SCl-593 (P-43-000588) was located about 
0.6 miles north of Berryessa Creek on the eastern periphery of trees west of a marshy 
area (Day 1850-1851).  Prior to the channelization of Reaches 1-3 between 1942 and 
1961 (e.g., through CA-SCl-593), Berryessa Creek flowed into Penitencia Creek at 
about Capitol Expressway (US War Dept 1943; USGS 1961). 

National Register Status: CA-SCl-593 (P-43-000588) is not listed on Archeological 
Determinations of Eligibility list for Santa Clara County (CAL/OHP 2008b).  This 
site appears eligible for inclusion on the National Register of Historic Places under 
criterion d. 

                                                                                                                                                 
48. 1660 + 80 B.P.: 22 grams of Cerithidea, Beta-16147 Cat #102, 110-130 cm not burial unit, 

presumably intact midden. 
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C-167, a midden deposit which could be part of or from CA-SCl-593 (P-43-000588), 
was observed in 1987 northwest of CA-SCl-593 in the creek and access road right-
of-way and approximately 10 meters east of the Western Pacific tracks [spur line] in 
Reach 3.  Fire cracked rock (FCR) and Ostrea lurida and Cerithidea shell were noted 
within an approximately 20 x 20 meter area.  In contrast to CA-SCl-593, little 
difference was observed in soils color - a light grey soil with the FCR and shell with 
the surrounding ambient soil49 (ACRS) 1987/S-4296; Dietz and Wilson 1987/card).  
Evidence of C-167 was observed in the elevated access road along either side of 
Berryessa Creek which appear to have been constructed with soils excavated to form 
the existing creek channel.  A large portion of the deposit appeared to have been 
destroyed by the channelization of Berryessa Creek. 

Cartier (1992:19/S-14230) locates C-167 along Berryessa Creek at Milpitas 
Boulevard (op cit:27) and notes that C-167 was covered by an industrial building and 
parking lot with poor visibility due to the parking lot and landscaping.  No cultural 
material was observed. 

5.1C Sites and/or Reported Cultural Resources within 0.25 miles 

One recorded Native American reburial location is mapped within 0.25 miles of the 
alignment. 

P-43-001136, Berryessa Creek Reburial location (human femur); Reach 7 (see 
Attachments, Form 4). 

Site Summary 

P-43-001136, Berryessa Creek Reburial site - single human femur -is situated on 
property on the east side of Berryessa Creek Reach 7 owned by the Santa Clara 
Valley Water District (SCVWD), opposite a residence at 3327 Park Haven Court 
(east of Minto Drive and west of Piedmont Road).  This single human femur appears 
to have been exposed during archaeological monitoring of construction by the Santa 
Clara Valley Water District on November 3, 1998 and re-interred [sic] on January 
21, 1999.  The 12-inch auger hole to a depth of 6 feet was placed 30 feet east of a 
double trunk oak tree and 48 feet northwest of a double 4x4 redwood fence post 
(Cartier and Kobza 1999/form). 

The original location of the find is not stated on the P-43-001136 form.  The Report 
of Archaeological Isolate indicates the femur was recovered during sediment 
removal from the middle of the Berryessa Creek channel between Calaveras Road 
and the aqueduct to the north.  The Primary Record find date of November 3 
disagrees with the Isolate report date of November 17, 1999 (Cartier 1998 attached 
to Cartier 2002/S-26216).  In summary, the Native American femur appears to have 
been found in Reach 0 in early November 1998 and interred within the east side of 

                                                 
49. A Cropley clay loam, 1 to 3 percent slopes (Cv), a dark grayish-brown moderately friable, 

noncalcareous, neutral clay loam surface soil to depths of 14 to 23 inches (USDA/SCS 1958:75). 
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Reach 7 in January 1999 on property owned by the SCVWD north of Berryessa 
Creek Park on January 21, 1999. 

5.1D Other Cultural, Traditional, and/or Contemporary Resources 

The NAHC search was negative for Native American resources in or adjacent to the 
project APE (Pilas-Treadway 2009).50 

5.1E Listed Historic Properties 

No known city, state and/or federal historically or architecturally significant structures, 
landmarks or points of interest have been identified in/adjacent to the AEP. 

6.0 INDIVIDUALS, GROUP AND AGENCY PARTICIPATION 

The Native American Heritage Commission (NAHC) was contacted for a search of the 
Sacred Lands Inventory (Busby 2009).  The NAHC response was negative; the names of 
nine Native American individuals/organizations who may have knowledge of cultural 
resources in the project area were provided (Pilas-Treadway 2009).  These individuals 
were not contacted51 (see Attachments). 

No other local historical societies, planning departments, etc. were contacted regarding 
landmarks, potential historic sites or structures in or adjacent to the project. 

7.0 ARCHAEOLOGICAL FIELD INVENTORY 
7.1 PREVIOUS FIELDWORK 

The entire Reach 1-9 alignment has not been previously surveyed in spite of the various 
proposed Berryessa Creek channel improvement projects as well as other projects 
crossing/in/including/adjacent to Berryessa Creek including the Montague Expressway 
Improvement Project, the South Bay Water Recycling Program , and Berryessa Creek 
Park.  A number of the archaeological compliance reports refer to CA-SCl-156 (P-43-
000168), CA-SCl-157 (P-43-000169), CA-SCl-593 (P-43-000588), and C-167. 

Archaeological testing has been limited to the vicinity of C-167 and CA-SCl-593 (P-43-
000588) in Reach 3 with negative results for a 13-acre parcel located between Milpitas 

                                                 
50. Negative in spite of human remains previously reported within prehistoric site CA-SCl-593 (P-43-

000588) by Stradford and Cartier (1986/form).  

51. Jakki Kehl, Patterson; 
 Valentin Lopez, Amah Mutsun Tribal Band, Sacramento;  
 Edward Ketchum, Amah Mutsun Tribal Band, Davis; 
 Irene Zwierlein, Amah/Mutsun Tribal Band, Woodside; 
 Jean-Marie Feyling, Amah/Mutsun Tribal Band, Redding; 
 Ann Marie Sayers, Indian Canyon Mutsun Band of Costanoan, Hollister; 
 Rosemary Cambra, Muwekma Ohlone Tribe of the SF Bay Area, Milpitas; 
 Andrew Galvan, The Ohlone Indian Tribe, Fremont; and, 
 Ramona Garibay, Trina Marine Ruano Family, Lathrop. 
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Boulevard and Pieper Drive just south of a PG&E substation (Cartier 1983/S-6165) and 
for a proposed overcrossing on Gibraltar Drive just east of Milpitas Boulevard (Cartier 
1994/S-15947). 

A human femur was exposed during archaeological monitoring of construction for the 
Santa Clara Valley Water District (SCVWD) in the middle of the Berryessa Creek 
channel between Calaveras Road and the aqueduct to the north (Reach 0) on November 
3, 1998.  This leg bone was reinterred on January 21, 1999 within SCVWD property on 
the side of east of Berryessa Creek opposite a residence at 3327 Park Haven Court (west 
of Piedmont Road) in Reach 7 (north of Berryessa Creek Park).  This location has been 
recorded as P-43-001136 (Cartier and Kobza 1999/form). 

7.2 PROJECT FIELD INVENTORY 

A systematic archaeological field survey of Reaches 1-9 and Bypass Alternatives 1 and 2 
was conducted by Mr. Christopher Canzonieri (M.A., Physical Anthropologist and 
Archaeologist), and Ms. Johanna E. Twigg (M.S., Archaeologist) on January 13-14, 
2009.  Mr. Canzonieri also field rechecked the vicinity of CA-SCl-156 (P-43-000168), a 
site recorded adjacent to the proposed project, on January 26, 2009.  The Bypass 
Alternative 1 was limited to windshield survey along Cropley Avenue.  Lacking access, 
Bypass Alternative 2 also included a limited viewing of the westernmost segment from 
Reach 6 to Cropley Avenue. 

A supplemental field inventory of CA-SCl-156 (P-43-000588) was undertaken by Mr. 
Canzonieri on January 26, 2009. 

In general, the project alignment is bordered by light industrial, commercial, and 
residential buildings, landscaping and paved areas along with a park, Berryessa Creek 
Park. 

7.2A Survey Methodology 

The pedestrian field survey included both sides of the creek bank and, when possible, the 
creek channel.  The creek was dry in several areas allowing additional inspection of 
portions of the banks.  Most survey transects were spaced 2-5 meters apart parallel to the 
creek.  Portions of the creek are channelized with poured in-place concrete walls or 
Sackcrete slope protection present.  Surface visibility ranged from 0-30% to 75-90%. 

The width of the project alignment surveyed from the top of creek banks was constrained 
by existing built-environment features.  As a result, the survey corridor varied from 
approximately 10 feet (3 meters) (e.g., Reach 4) due to fencing to as much as 
approximately 177 feet (54 meters) on the east side of the creek to the railroad (e.g., 
Reach 3 vicinity of CA-SCl-593 (P-43-000588). 
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7.2B Reaches 1 to 9 [Figs. 6 to 50] 

Reach 1 - Calaveras Boulevard to Los Coches Bridge [Figs. 6-10] 

Mr. Canzonieri walked the west bank while Ms. Twigg was on the bank of Berryessa 
Creek proceeding north to south parallel to the creek.  Survey transects were spaced 
2-5 meters apart parallel to the creek.  An approximately 25-45 foot wide gravel 
access road parallels each side of the creek.  Surface visibility along the creek banks 
was poor less than 20% due to dense vegetation, mostly grasses.  Water was present 
in creek at the time of the survey.  A 12-inch corrugated steel pipe outfall encased in 
concrete with Sackcrete “sandbags” is present approximately 345 feet (105 meters) 
south of Calaveras Boulevard.  A 24-inch corrugated steel pipe outfall encased in 
concrete and reinforced with Sackcrete and large granite boulders (rip-rap) are 
present along the east bank approximately 355 feet (108 meters) south of Calaveras 
Boulevard.  In addition, remnants of a possible pedestrian/bike bridge foundation are 
present on both banks, approximately 377 feet (115 meters) south of Calaveras 
Boulevard.  These foundations, approximately 5 feet long x 2 feet wide x 2 feet 
thick, have steel plates bolted to them which have been cut with a torch. 

Note: East of the APE, Los Coches Creek flows through about the middle of a 
residential area bounded by Cameron Circle. 

Reach 2 - Los Coches Bridge to Piedmont Creek [Figs. 6, 11-16] 

Mr. Canzonieri walked the west bank while Ms. Twigg walked the east bank of the 
creek proceeding south.  Survey transects were spaced 2-5 meters apart and extended 
as far as approximately 45 feet (13 meters) from the top of the east bank of Berryessa 
Creek to the railroad tracks.  Surface visibility along the creek banks was poor, less 
than 20% due to dense vegetation, mostly grasses.  Water was present in creek at the 
time of the survey.  An approximately 25-50 foot wide gravel access road52 parallels 
each side of the creek.  In addition, an approximately 560-foot long paved trail with 
landscaping is present immediately south of Los Coches Bridge along the east bank 
of the creek opposite a residential area (Cameron Circle).  Three 24-inch outfall 
pipes are present along the east bank of the creek.  The first pipe is located 
approximately 440 feet (134 meters) south of Los Coches Bridge.  This 24-inch RCP 
pipe is encased in concrete and surrounded by large granitic rock (rip-rap).  The 
second pipe is located approximately 567 feet (173 meters) south of Los Coches 
Bridge.  This 24-inch corrugated steel pipe is encased in concrete and reinforced 
with Sackcrete.  The third pipe is located approximately 1,600 feet (488 meters) 
south of Los Coches Bridge.  This 24-inch corrugated steel pipe is encased in 
concrete and surrounded by large granitic rock (rip-rap).  In addition to several 
sanitary sewer manholes along the east bank along the railroad right-of-way 
along/near the east side of the APE, there are metering wells on both sides of the 
creek. 

                                                 
52. The variation of 25 to 50 foot wide in Reach 2 is slightly wider than Reach 1 25 to 45 foot wide. 
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Reach 3 - Piedmont Creek to Montague Expressway [Figs. 6, 14-26] 

Mr. Canzonieri walked the west bank, while Ms. Twigg walked the east bank.  
Survey transects were spaced 2-5 meters apart parallel to the creek and varied from 
approximately 56 feet (17 meters) to a maximum of 177 feet (54 meters) from Ames 
Avenue south to the Montague Expressway on the railroad/east side of the creek.  An 
approximately 25-45 foot wide gravel access road parallels each side of the creek.  
Surface visibility along the creek banks from Piedmont Creek south to Ames Avenue 
was poor less than 20% due to dense vegetation, mostly grasses.  Water was present 
in creek at the time of the survey.  A railroad trestle (bridge) spans Piedmont Creek - 
the division between Reaches 2 and 3.  This wood girder type railroad trestle is 35 
feet long by 16 feet wide including approximately 5 feet of ballast rock on either side 
of the tracks.  Two of the various stamps on the side of the railroad tracks in Reach 3 
appear to relate to specific dates and places of manufacture "10025 R.E.O.H. 
COLORADO 1937" and "10025 RE-OH TENNESSE-USA-1938-11".  A 12-inch 
diameter outfall pipe (material type unknown) encased in concrete and reinforced 
with Sackcrete is located immediately south of Yosemite Avenue on the west bank.  
Several sanitary sewer manholes are present along the east bank along the railroad 
right-of-way and observation metering wells are present on both sides of the creek. 

The creek from Ames Avenue south to Montague Expressway in Reach 3 is nearly 
dry and creek banks less vegetated than Reach 3 north of Ames Avenue.  Overall 
surface visibility along the creek ranged from 0 to 100% (e.g., exposed creek bed).  
Mr. Canzonieri walked the creek in this area inspecting the banks for the presence of 
cultural materials and, especially evidence of recorded prehistoric site CA-SCl-593 
(P-43-000588).  This segment includes a contemporary or at least, recently upgraded 
train trestle built of concrete and steel sheet located approximately 463 feet (143 
meters) south of the Ames Avenue Bridge.  A second trestle/bridge [wood girder 
type] similar to the one in Reach 2/3 at Piedmont Creek is located approximately 
2,357 feet (718 meters) south of Ames Avenue Bridge or 423 feet (128 meters) north 
of Montague Expressway. 

CA-SCl-593 (P-43-000588) was relocated and for the most part conforms to the 
boundaries of Stradford and Cartier (1986/form) [see Attachments, Form 3].  
Cerithidea sp. and chert were observed approximately 60 feet (18 meters) north of 
the current site boundaries.  Evidence of the site is most visible along the railroad 
tracks with erosion from the top and side east bank [see Figs. 23-26].  The site was 
not observed on the west bank, which has been rip-rapped. 

Reported Cultural Resource C-167, described as a midden deposit which could be 
part of or a redeposit from CA-SCl-593 (P-43-000588) was not relocated during the 
survey.  C-167 should have been present northwest of CA-SCl-593 in the creek and 
access road right-of-way and approximately 10 meters east of the Western Pacific 
tracks [spur line].  As noted previously, the approximately 20 x 20 meter deposit 
exhibited little difference in soil color between the surrounding ambient soil and 
light grey soil with fire cracked rock (FCR) and Ostrea lurida and Cerithidea shell 
(ACRS) 1987/S-4296; Dietz and Wilson 1987/card). 
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Reach 4 - Montague Expressway to I-68053 [Figs. 6, 27-30] 

Due to the stepped shape of Reach 4 the field reconnaissance was subdivided 
approximately in half with Ms. Twigg surveying the northern portion and Mr. 
Canzonieri the southern portion.  In addition to the creek banks, dry areas within the 
channel were surveyed.  Field transects were oriented parallel to the creek and, if 
possible, spaced 2-5 meters apart.  Surface visibility along the creek banks was poor, 
less than 20% due to dense vegetation, mostly grasses.  An approximately 850 feet 
long x 25 feet wide gravel access road borders part of the west bank.  The opposite 
east bank/north bank is bordered by a 15 foot wide gravel access road and a dirt 
easement approximately 40-45 wide.  The sharp curves of the channelized creek are 
characterized by reinforcing with Sackcrete.  In addition, portions of the creek 
appear "patched" with Sackcrete.  Several corrugated steel outfall pipes are present 
in Reach 4.  Two 24-inch steel outfall pipes, each reinforced with concrete and 
Sackcrete, are present on the east/north bank.  The first is located approximately 627 
feet (191 meters) south of Montague Expressway, the second approximately 1,581 
feet (481 meters) east of Montague Expressway. 

Reach 5 - I-680 to Morrill Avenue [Figs. 6, 31-34] 

Mr. Canzonieri walked the south bank while Ms. Twigg walked the north bank.  
Field transects were oriented parallel to the creek and spaced 2-5 meters apart.  
Surface visibility along the creek banks was poor, less than 20% of the surface due to 
dense vegetation, mostly grasses.  Very little water was present in creek at the time 
of the survey.  Reach 5 from the east side of I-680 to Cropley Avenue is completely 
channelized with concrete.  A gravel access road 15-20 feet wide and 12-15 foot 
wide dirt easements and gravel easements obscure the surface on both side of the 
creek.  Cropley Avenue to Morrill Avenue of Reach 5 is partially channelized with 
Sackcrete.  A 15-20 foot wide gravel access road borders the creek banks. 

Reach 6 - Morrill Avenue to Secondary Sedimentation Basin [Figs. 6, 35-37 

Mr. Canzonieri walked the south bank while Ms. Twigg walked the north bank.  The 
basin is located south of Webley Court/San Jose Water District "Cropley Pump 
Station" property at 3150 Cropley Avenue,54 west of Creekside Drive.  Field 
transects were oriented parallel to the creek and spaced 2-5 meters apart.  Surface 
visibility along the creek banks was poor, less than 10% of the surface observable, 
mainly due to the lack of exposed sediments.  Morrill Avenue to approximately 726 
feet east is channelized creek (Sackcrete and/or sandbags).  In addition, a 15-foot 
wide gravel access road borders the creek banks. 

                                                 
53. The entire northern, north/south portion of Reach 4 - Montague Expressway to I-680 and a minor 

part of the east/west portion is located within the City of Milpitas.  The remainder of Reach 4 and 
Reaches 5-9 and Alternatives 1-2 are located in the City of San Jose. 

54. Owner: San Jose Water Works, 374 W. Santa Clara Street, San Jose 95196 and 95113-1502. 
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Note: Culverted Sierra Creek terminates at the south side of Berryessa Creek just 
west of Morrill Avenue (not shown on USGS, shown on Project figures: Upper 
Berryessa Creek Proposed Bypass Box Culvert Alternatives and Reaches 0-9 
schematic map). 

Reach 7 - Secondary Sedimentation Basin to Cropley Avenue [Figs. 6, 38-42 

Mr. Canzonieri completed the field inventory along the north side of the creek and 
where possible within the creek bed, while Ms. Twigg surveyed the south side of the 
creek.  Survey transects were oriented east to west parallel to the creek and spaced 2-
5 meters apart and included the surrounding fields (sedimentation basin/fields) 
parallel to the creek.  Surface visibility along the creek banks was fair to good, 
approximately 40-75%.  Water was present along portions of the creek at the time of 
the survey.  A 15-foot wide gravel access road parallels the creek for approximately 
575 feet on the north side.  A gravel road approximately 15 feet wide along the south 
side of the creek follows the length of the creek to Piedmont Road.  A 12-inch flap 
gate stamped "Olympic Foundry Co. Seattle" is present within a 24-inch corrugated 
steel pipe encased in concrete and Sackcrete is located approximately 181 feet east 
(55 meters) from the western boundary of Reach 7, 910 feet (277 meters) east 
Morrill Avenue.  In addition three concrete foundations and a former 8-inch steel 
pipe were observed within Berryessa Creek Park.  The larger square shaped 
approximately 30 x 30 inch foundation sits on top of a concrete pile (post).  The two 
other foundations are approximately 36 inches high x 20 inches wide and thick, each 
with a concave groove/half crescent that could have held a pipe.  The creek is 
channelized at Piedmont Road. 

Reach 8 - Cropley Avenue to Old Piedmont Cul de Sac [Figs. 6, 43-45 

Mr. Canzonieri walked the east side of the creek while Ms. Twigg walked the creek 
bed and portions of the west bank.  The latter is located approximately 296 feet (90 
meters) east of Piedmont Avenue.  Field transects were oriented north to south 
parallel to the creek and spaced 2-5 meters apart.  Surface visibility along the creek 
banks was good, approximately 75%.  Water was not present in the creek at the time 
of the survey.  The west bank of Reach 8 is extremely steep with only small areas 
available along the bank due to residential property fences that extend almost to the 
creek bank.  A 20-foot wide gravel access road parallels the east side of the creek.  A 
concrete box approximately 4 feet x 4 feet x 7 feet high and 6 inches thick was 
observed eroding out of the east creek bank approximately 295 feet (90 meters) south 
of Old Piedmont Road. 

Reach 9 - Old Piedmont to Upper Project Boundary [Figs. 6, 46-49] 

Mr. Canzonieri walked the east side of the creek, while Ms. Twigg walked the creek 
bed and portions of the west bank.  Field transects were oriented north to south 
parallel to the creek and spaced 2-5 meters apart.  Surface visibility along the creek 
banks was fair, approximately 50% and included an area of dense riparian vegetation 
at and in the vicinity of the northern terminus.  No water was present in the creek at 
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the time of the survey.  As in the case of Reach 8, the west bank was extremely steep 
with scant area in which to walk at the top due to residential property fences that 
extend almost to the creek bank.  A 20 feet wide gravel access road runs along the 
east side of the creek.  A Eucalyptus grove parallels both sides of the creek 

The bridge over Berryessa Creek at Old Piedmont Road (Bridge #37C-706) includes 
a date of 1926.  The bridge is deteriorated with obvious damage to the columns.  In 
addition a fire damaged Spanish style residence and a wood barn with a corrugated 
steel roof are adjacent (south) of the project alignment.  1960-1970s Ranch style 
homes are present along the west side of Old Piedmont Road and both sides of 
Cropley Avenue.  The west side also includes a former Ranch Complex with a 
Spanish Revival style residence, a style popular in the 1920-1930s, within 
approximately 100 feet of the creek and a wood barn with a corrugated style roof 
approximately 270 feet of the south of the creek.  The house was partially destroyed 
by fire in 2004-2005 according to a local resident (name withheld) who now 
currently runs cattle and stores firewood on the 50-acre parcel. 

CA-SCl-156 – Supplementary Review 

A supplementary field review of prehistoric site CA-SCl-156 (P-43-000168) was 
conducted on January 26, 2008 by Mr. Canzonieri.  No evidence of the resource, 
supposedly located at the Cropley Avenue and [Old] Piedmont Road Junction, was 
observed.  This site, described as a single flake and two shells with some possible 
fire-affected rock, may have been putative - the result of slope wash from a 
prehistoric site or possibly, non cultural (Bergthold 1974/form).  Visibility along the 
west side of the road was excellent, nearly 90%.  The exposed soil consists of dark 
brown silty clay with imported gravel. 

7.2C Bypass Alternatives 1 and 2 [Figs. 6, 37, 50] 

Proposed Bypass Box Culvert Alternatives 1 and 2 proceed along Cropley Avenue; 
Alternative 1 from Reach 5 is entirely along Cropley Avenue, Alternative 2 from Reach 
6/7 is at about the southern end of Wembley Court northeasterly to Cropley Avenue.  No 
evidence of midden, artifacts, etc., was observed in the vicinity of CA-SCl-157 (P-43-
000169), an "open ? artifact [not described] as mapped by the CHRIS/NWIC adjacent to 
Bypass Alternatives 1 and 2. 

Bypass Alternative 1 

Mr. Canzonieri and Ms. Twigg conducted a windshield survey of Bypass Alternative 
1 which extends from Reach 5 on the west, approximately 660 feet (202 meters) west 
of Morrill Avenue east along Cropley Avenue to Reach 8 (located approximately 
296 feet (90 meters) east of Piedmont Road).  Alternatives 1 and 2 pass through an 
urban landscape, comprised of ca. 1960s residential and community buildings.  Both 
the Church of Latter Day Saints at 3110 Cropley Avenue (south side) and Morrill 
Middle School at 1970 Cropley Avenue (north side) opposite are bounded by Morrill 
Avenue on the west. 
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Bypass Alternative 2  

As noted above in the Bypass Alternative 1 survey summary, Mr. Canzonieri and 
Ms. Twigg conducted a windshield survey along Cropley Avenue.  The shorter 
Bypass Alternative 2 extends northeasterly from Reach 6 through of the San Jose 
Water District [sic] "Cropley Pump Station" property at 3150 Cropley Avenue55 and 
then along Cropley Avenue east to Reach 8.  The westernmost portion of Alternative 
2 is situated just south of a residential area between Wembley Court on the west and 
Creekside Drive on the east adjacent to the parcel occupied by the Water District.  
Lacking an entry/access permit to the Water District property, survey observations 
were limited to the periphery.  The Water District property in the vicinity of the 
proposed Alternative 2 appears to be occupied by landscaping (e.g., eucalyptus 
streets) west of the building(s), storage tanks, and monitoring equipment. 

7.3 SURVEY SUMMARY 

 Recorded site CA-SCl-593 (P-43-000588) was relocated within Reach 3 and 
appears to be larger than as recorded. 

 No evidence of prehistoric archaeological site CA-SCl-156 (P-43-000168), 
site/isolate CA-SCl-157 (P-43-000169), and/or reported cultural resource C-167, 
or, other prehistoric and/or historic era archaeological resources was observed 
during the field inventory. 

 No potentially significant architectural resources were observed during the 
survey.  The bridges/culverts at major points within the alignment are listed below 
from north to south/Reaches 1 to 9.  Most lack bridge/culvert numbers and are not 
of historic importance. 

Los Coches between Reaches 1 and 2: two-lane bridge, approximately 40 
feet wide 

Piedmont Creek between Reaches 2 and 3: wood girder type railroad 
trestle (bridge), 16 feet wide, 35 feet long 

Yosemite Avenue within Reach 3: four-lane bridge, approximately 80 feet 
wide.  

Ames Avenue within Reach 3: two-lane bridge, approximately 50 feet 
wide 

Montague Expressway between Reaches 3 and 4: about nine-lane box 
culvert, approximately 142 feet wide 

                                                 
55. The Cropley Pump Station, "established in 1963" consists of an approximately 4.9 acre triangular 

parcel with a single driveway "exiting Cropley Avenue" with some asphalt paving providing vehicle 
access to water storage tank and pump station equipment, the equipment of two wireless service 
providers (Metro PCS, Cingular), as well as four wells, grasses trees, shrubs, and fencing 
(EarthTouch 2007/S-33859). 
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I-680 Reach 5: culvert/bridge, approximately 200 feet wide 

Cropley Avenue: four-lane culvert, approximately 90 feet wide 

Morrill Avenue between Reaches 5-6: two-lane culvert, approximately 90 
feet wide 

Piedmont Road between Reaches 7-8: culvert, four/six lane intersection, 
approximately 408 feet wide 

Berryessa Creek at Old Piedmont: two-lane bridge, approximately 20 feet 
wide 

Old Piedmont Road: two-lane bridge, approximately 20 feet wide; date of 
1926 on bridge (Note: Bridge has a former bridge number painted 
over 37C-706; this number does not correspond to the current bridge 
location in the current Caltrans local bridge inventory)  

8.0 RESULTS 

This Historic Property Survey Report/Finding of Effect (HPSR/FOE) report for the 
Berryessa Creek Project, Cities of San José and Milpitas, Santa Clara County was 
prepared to identify historic properties which may be listed, determined or potentially 
eligible for inclusion on the National Register of Historic Places in or immediately 
adjacent to an alignment proposed for various flood channel improvements along an 
approximate four mile alignment of Berryessa Creek.  The alignment extends from 
Calaveras Boulevard on the north, to the Montague Expressway on the south and then 
trends east to Old Piedmont Road. 

 Thirty-one (31) cultural resources compliance reports on file at the CHRIS/NWIC 
include part of the proposed project.  These reports have been produced for 
various channel improvement projects for the Santa Clara Valley Water District 
(SCVWD) and U.S. Army Corps of Engineers (Sacramento District), the South 
Bay Water Recycling Program, Berryessa Creek Park, private development, city 
infrastructure, and a general plan.  Four other known reports not on file at the 
CHRIS/NWIC include the project alignment or report on Native American 
burial(s) at CA-SCl-593 (P-43-000588). 

 Four prehistoric cultural resources have been reported within or adjacent to the 
alignment: (1) CA-SCl-156 (P-43-000168); (2) CA-SCl-157 (P-43-000169); (3) 
CA-SCl-593 (P-43-000588); and, (4) C-167.   

 No Native American villages, traditional or contemporary use areas or other 
features of significance have been identified in or adjacent to the proposed 
project. 

 No known Hispanic Period dwellings or other structures have been reported in or 
adjacent to the proposed project alignments.  

 No American Period archaeological sites have been recorded or reported in or 
adjacent to the proposed project.  
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 One previously recorded prehistoric archaeological site, CA-SCl-593 (P-43-
000588), was relocated during the field survey.  No evidence of other previously 
recorded resources or additional prehistoric or historic archaeological resources 
was observed.  

 No buildings are located in or immediately adjacent to the proposed alignment.  
No local, state or federal architecturally significant structures, landmarks, or 
points of interest have been identified within or adjacent to the project either 
through archival research or the field inventory.  

 No local, state or federal cultural resources/historic properties, landmarks, points 
of interest, including properties eligible for the National Register of Historic 
Places or the California Register of Historical Resources have been recorded, 
reported, identified or observed in or adjacent to the project.  

 One historic property within and adjacent to the alignment, prehistoric site CA-
SCl-593 (P-43-000588), appears eligible for inclusion on the National Register of 
Historic Places under criterion d as result of archival research and various field 
inventories. 

 Archaeological and geoarchaeological data suggest a moderate to high potential 
for exposing subsurface archaeological materials within the flood control project 
alignment and adjacent areas in Reach 3 during the proposed construction near 
CA-SCl-593 (P-43-000588).  This conclusion is based on the presence of a 
recorded prehistoric archaeological site that has yielded Native American burials 
and whose boundaries are not yet defined. 

9.0 RECOMMENDATIONS 

The reasonable and good faith effort to identify archaeological resources within the 
project alignment included a systematic field inventory.  One previously recorded 
prehistoric archaeological site that appears eligible for the National Register of Historic 
Places under criterion d is present within and adjacent to the project alignment in Reach 
3.  The horizontal and vertical extent of CA-SCl-593 (P-43-000588) is not known.  It is 
probable that the resource includes a larger portion of the Berryessa Creek channel and 
extends into the surrounding area east of the present channel.  Presence/absence testing is 
recommended prior to construction to determine the horizontal and vertical extent of the 
site and provide an indication of site integrity.  This action will supplement the current 
identification and evaluation effort and allow the Corps and its local partner to consider 
redesign and/or plan for future construction impacts. 

10.0 FINDING OF EFFECT 

The Corps has made a reasonable and good faith effort to identify historic properties 
listed, determined, or potentially eligible for inclusion on the National Register of 
Historic Places (36 CFR Part 800.4) within or immediately adjacent the project's APE 
pursuant to the NHPA of 1966 (as amended) (16 U.S.C., Section 470f) and its 
implementing regulations 36 CFR Part 800.  The identification effort included a records 
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search, literature review, consultation with the Native American Heritage Commission, 
and a field inventory. 

One archaeological resource within and adjacent to the project alignment appears eligible 
for the National Register of Historic Places under criterion d.  The regulations 
implementing Section 106 of the NHPA define an effect as any action that would alter 
the characteristics of the property that may qualify the property for inclusion in the 
National Register of Historic Places, and, diminish the integrity of a property's location, 
setting, design, materials, workmanship, feeling or association (36 CFR Part 800.5(a)(1-
2)).  A finding of Historic properties affected (36 CFR Part 800.4(d)(2) is appropriate 
since the proposed undertaking may adversely affect a historic property listed, 
determined eligible or potentially eligible for the National Register of Historic Places. 

11.0 MITIGATION MEASURES 

The proposed project has not yet been designed.  It is expected that a Memorandum of 
Agreement between the U.S. Army Corps of Engineers (Sacramento District) and their 
local partner the Santa Clara Valley Water District and the State Historic Preservation 
Officer will be developed and negotiated to resolve any adverse effects to the National 
Register of Historic Places eligible resource in accordance with 36 CFR Part 800.6. 
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Figure 1:  General Project Location
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Figure 2:  Project Location (USGS Milpitas, Calif. 1980 and Calaveras Reservoir, Calif. 1980)
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Figure 3:  Study Reaches



Figure 4:  Project Location in 1899 (USGS San Jose, Calif. 1899)
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Figure 5:  Project Alignments with Quaternary Deposits (Witter et al. 2006)
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Figure 6:  Survey Coverage Map with Photo View Locations (USGS Milpitas, Calif. 1980 and Calaveras Reservoir, Calif. 1980)
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Figure 7: Reach 1 south along west bank from Calaveras Road towards Los Coches 
Street 

 

Figure 8: Reach 1 north along east bank from Los Coches Street towards Calaveras Road 



 

Figure 9:  Reach 1 RCP outfall with rip-rap on east bank 

 

Figure 10:  Reach 1 View of the west bank just north of Los Coches Street 



 

Figure 11:  Reach 2 south along the west bank 

 

Figure 12:  Reach 2 south along the west bank 



 

Figure 13:  Reach 2 north along the west bank 

 

Figure 14:  Reaches 2 and 3 east towards Piedmont Creek and railroad trestle 



 

Figure 15: Reaches 2 and 3 view west from east side of railroad trestle over 
Piedmont Creek 

 

Figure 16:  Reaches 2 and 3 close view of railroad trestle over Piedmont Creek 



 

Figure 17:  Reach 3 south along the west bank towards Yosemite Avenue 

 

Figure 18:  Reach 3 erosion along the east bank just south of Yosemite Avenue bridge 



 

Figure 19:  Reach 3 south along the east bank 

 

Figure 20:  Reach 3 north along the west bank from Yosemite Drive 



 

Figure 21:  Reach 3 south along west bank towards modern railroad trestle 

 

Figure 22:  Reach 3 north towards Ames Avenue 



 

Figure 23:  Reach 3 north towards CA-SCl-593 

 

Figure 24:  Reach 3 east bank erosion and exposure of CA-SCl-593 



 

Figure 25:  Reach 3 – CA-SCl-593 Cerithidea californica in east bank 

 

Figure 26:  Reach 3 north towards railroad trestle and CA-SCl-593 



 

Figure 27:  Reach 4 north towards Montague Expressway 

 

Figure 28:  Reach 4 west along the north bank 



 

Figure 29:  Reach 4 north along the creek parallel to Interstate 680 

 

Figure 30:  Reach 4 north from the terminus of Reach 4 adjacent to Interstate 680 



 

Figure 31:  Reach 5 north from Cropley Avenue towards Interstate 680 

 

Figure 32:  Reach 5 Sackcrete along creek bank and creek floor south of Cropley Avenue 



 

Figure 33:  Reach 5 west towards Cropley Avenue 

 

Figure 34:  Reach 5 east towards Morrill Avenue 



 

Figure 35:  Reach 6 east from Morrill Avenue, south bank and culvert 

 

Figure 36:  Reach 6 east from Morrill Avenue east of culvert 



 

Figure 37:  Reach 6 northwest towards Alternative Route 

 

Figure 38:  Reach 7 east along creek and banks 



 

Figure 39:  Reach 7 east along creek within Berryessa Creek Park 

 

Figure 40:  Reach 7 concrete foundation, south bank within Berryessa Creek Park 



 

Figure 41:  Reach 7 south along the west bank 

 

Figure 42:  Reach 7 north towards Piedmont Road 



 

Figure 43:  Reach 8 south along the east side of the creek from Old Piedmont Road 

 

Figure 44:  Reach 8 south along creek; concrete vault on east bank 



 

Figure 45:  Reach 8 south along creek 

 

Figure 46:  Reach 9 – view north of former County Bridge 37C-706  



 

Figure 47:  Reach 9 Eucalyptus Grove 

 

Figure 48:  Reach 9 north along creek 



 

Figure 49:  Reach 9 south along creek at terminus for reach 

 

Figure 50:  Alternative Route west along Cropley Road from Piedmont Road 
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Memorandum of Agreement 
Between 

The United States Army Corps of Engineers, and 
The California State Historic Preservation Office, 

Regarding 
Resolution of Adverse Effects for the Proposed  

Berryessa Creek Flood Control Project 
 

WHEREAS, the U.S. Army Corps of Engineers, Sacramento and San Francisco Districts 
(Corps) propose to construct the Berryessa Creek Flood Control Project [hereafter Project] 
located in and near Berryessa Creek in Milpitas and San Jose, California, as authorized by the 
Water Resources Development Act of 1990 [33 U.S.C. 2201, Section 101(a)(5)]; and  
 
 WHEREAS, the Corps has determined that the project may have an adverse effect upon 
CA-SCL-593. a property that was determined to be eligible for inclusion in the National Register 
of Historic Places and has consulted with the Advisory Council on Historic Preservation (ACHP) 
and the California State Historic Preservation Officer (SHPO) according to Section 800.13 of the 
regulations (36 CFR 800) implementing Section 106 of the National Historic Preservation Act as 
amended (16 U.S.C. 470f), and  
 
 WHEREAS, the Corps has determined that the character of the construction associated 
with the Project as designed precludes the possibility of avoiding adverse effects to CA-SCL-593 
as a result of the Undertaking’s implementation, and has further determined that it will resolve 
such effects through the execution and implementation of this MOA; and 
   

 WHEREAS, the Santa Clara Valley Water District (SCVWD) has participated in the 
consultation and has been invited to concur in this MOA; and 
 
 WHEREAS, the Indian Canyon Mutsun Band of Costanoan, the Muwekma Ohlone 
Indian Tribe of the San Francisco Bay Area, and the Ohlone Indian Tribe have been invited to 
participate in consultation as concurring  Parties; and  
 

WHEREAS, pursuant to 36 CFR 800.4(c), the Corps, in consultation with the SHPO has 
determined that archeology site CA-SCL-593 is eligible for the National Register of Historic 
Places under criterion d; and 

 
  WHEREAS, the Corps has consulted with the SHPO in accordance with 36 CFR      
800.6(a-b) to resolve the potential adverse effects of the Project on archeology site CA-SCL-593; 
and 
 
  WHEREAS, the ACHP has been notified of this Undertaking and has (Comments 
pending ) and;  
 

NOW, THEREFORE, the Corps, and SHPO agree that the Project shall proceed 
according to the following stipulations that will be implemented in order to take into account the 
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effects of the Project on historic properties, and that these stipulations shall govern the Project 
and all of its parts until this MOA expires or is terminated. 

 
DEFINITIONS 
 
Signatories are those parties who have the exclusive right to execute, amend or terminate an 
MOA. 
 
Concurring Parties.  Concurring means their concurrence indicates that they are in agreement 
with the terms of the MOA. 

 
Consultant means the cultural resources contractor. 
 

 
STIPULATIONS 

 
I. AREA OF POTENTIAL EFFECTS 
 

A. The Corps has determined and documented the Area of Potential Effects (APE) for 
the Undertaking in consultation with SHPO.   Modifications of the APE may be made by 
mutual agreement of the signatories without amending this Agreement. 

 
B. In consultation with SHPO the Corps has previously established the project APE 
per 36 CFR 800.16(d).  The APE falls within the cities of Milpitas and San Jose in Santa 
Clara County, California, and is located in  unsectioned Milpitas (1980) and Calaveras 
Reservoir (1980) USGS topographic quadrangles in Township 6 South, Range 1 East 
(Attachment 1).  

 
C. The SHPO shall be notified by the Corps in a timely manner of any modifications 
with the construction, right-of-way, and ancillary areas that may alter the APE.    
 

II.  TREATMENT OF HISTORIC PROPERTIES 
 

 A When data recovery is proposed, the Corps in consultation with other parties to 
 this agreement shall ensure the development of a Historic Properties Treatment Plan by a 
 professional archaeologist (Consultant) who meets the Secretary of the Interior’s 
 Standards (FR 44738-FR44739), and that is consistent with the Secretary of the Interior’s 
 Standards and Guidelines for Archeology and Historic Preservation and the ACHP   
 “Recommended Approach for Consultation on Recovery of Significant Information from 
 Archaeological Sites” (ACHP May 18, 1999).  Components to be included in data 
 recovery plans are as follows: 

 
1 The historic properties or portions of historic properties where treatment 
 will be implemented;  
2 A research design that will contain the research questions and goals that 
 are applicable to the Project area as a whole and that will be addressed 
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 through data recovery, along with an explanation of their relevance and 
 importance;   
3 The field and analysis methods to be used, with an explanation of their 
 relevance to the research questions; 
4 The methods to be used in data management and dissemination of data, 
 including a schedule; 
5 The proposed disposition of recovered materials and records; 
6 Methods and procedures for the recovery, analysis, treatment, and 
 disposition of human remains, associated grave goods, and objects of 
 cultural patrimony that reflect any concerns and/or conditions identified as 
 a result of consultations between the Corps and any affected Native 
 American Group (see Stipulation IV.B); 
7 The historic properties to be affected in the specified Project segment and 
 the nature of those effects; 

 
B. The HPMP shall also include procedures, as identified in Stipulation V.E.  In  

 the event that significant cultural material or additional human remains are discovered 
 during construction. 
 

C. The Corps shall provide the draft HPMP to all concurring parties for thirty (30) 
 days of review.  If SHPO or concurring parties do not respond within thirty (30) days of 
 receipt, the Corps can consider that all parties concur with the HPMP.  If any concurring 
 parties respond with comments on the HPMP, the Corps shall consult, not to exceed 
 thirty (30) days, with the entity providing the comments to resolve the matter. 
 

D. The Corps will be responsible for ensuring that the  stipulations of the HPMP, 
 including post-field analysis, and final report production are implemented. 

 
E. A draft version of the final report presenting all aspects of the HPMP for CA- 

 SCL-593 will be provided to the Corps, the SHPO and concurring parties for thirty (30) 
 days of review.  If the SHPO or any concurring party does not respond within thirty (30) 
 days of receipt, the Corps can consider that they concur with these reports.  If the SHPO 
 or any of the concurring parties responds with comments on the draft report, the Corps 
 will consult with the responding party (ies) in a timely manner to resolve the comments. 
 

F. The completed and finalized report will be submitted by the Corps to all MOA
 parties. 

 
III.  REPORTING 
 

A. Within ten (10) days of completion of all work required under Stipulation II, the 
Consultant shall notify the Corps and SHPO. 
 
B.  Within sixty (60) days of the Corps determining that all data recovery required by 
Stipulation II is complete, the Consultant shall prepare a field summary report that 
summarizes the data recovery and the preliminary results of such data recovery, and 
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distribute the field summary report to the Corps, SHPO, and Concurring parties for 
concurrent review and comment.  The Signatories and Concurring parties will have thirty 
(30) days upon receipt of the field summary report to submit written comments to the 
Corps.    Lack of response within this review period shall not preclude the Corps from 
authorizing revisions to the draft field summary report, as the Corps deems appropriate.  
The Corps shall ensure that any written comments received are taken under consideration 
during the preparation of the final field summary report.  Once the field summary report 
has been approved by the Corps as a final document, the Corps will notify and provide a 
copy to SHPO, and Concurring parties. 
 
C.  Within 12 months of the Corps determining that all data recovery required by 
Stipulation II is complete, the Consultant shall prepare a draft technical report that 
document the results of implementing and completing the data recovery, and distributes 
the technical report to the Corps, SHPO, and Concurring  parties for concurrent review 
and comment.  The Signatories and Concurring parties will have thirty (30) days upon 
receipt of the draft technical report to submit written comments to the Corps.    Lack of 
response within this review period shall not preclude the Corps from authorizing revisions 
to the draft technical report, as the Corps deems appropriate.  The Corps shall ensure that 
any written comments received are taken under consideration during the preparation of the 
final technical report.  Once the technical report has been approved by the Corps as a final 
document, the Corps will notify and provide a copy to SHPO, Concurring parties, and 
North Central California Information Center of the California Historical Resources 
Information System. 
 

IV.   DISCOVERIES AND UNANTICIPATED EFFECTS 
 
SCVWD shall employ a qualified archeologist, as described in Stipulation II. A, who will 
monitor all project-related ground-disturbing activities. 
 

A.   Should any significant cultural material be discovered during project 
implementation, work will cease immediately within 100 feet of the discovery and the 
discovery location secured from additional impacts from project construction.  The 
archaeologist, or other SCVWD representative, shall immediately notify the Corps of the 
discovery.  The Corps shall coordinate with SHPO and appropriate Tribe(s) regarding the 
discovery, pursuant to 36 CFR 800.13.  The Corps will contact the SHPO by facsimile 
machine, telephone, and/or email within 48 hours of the discovery.  The SHPO has 48 
hours to respond by facsimile machine, telephone, and/or email following initial contact 
by the Corps.  Following concurrence by the SHPO regarding the discovery, the 
procedures referenced in paragraph C of this Stipulation shall be implemented. 

 
 B. Human remains are known to be in the site location, and the Santa Clara County 
 Medical Examiner (SCCME) and the Native American Heritage Commission have been 
 notified.  If additional human remains are discovered the SCCME will be immediately 
 notified.  Artifacts associated with burials are to be treated in the same manner as the 
 human remains. Once the Corps is notified of the discovery, a report shall be prepared 
 pursuant to Stipulation IV.C of this MOA. 
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C The HPMP includes procedures for managing the discovery of unanticipated 
cultural resources.  If the Corps or SHPO determines that implementation of the HPMP 
or the Undertaking will affect a previously unidentified property that may be eligible for 
the National Register, or affect a known historic property in an unanticipated manner, the 
Corps will address the discovery, or unanticipated effect, in accordance with 36 CFR      
800.13 and with those provisions of the HPMP that relate to the treatment of discoveries 
and unanticipated effects.  Unanticipated Discoveries shall be reported as described in 
Paragraph A of this Stipulation. 

 
 D. Once treatment of the significant archeological find or the treatment of  
 human remains has been completed in the area secured from project construction, the 
 project may resume in that area. 
  
 E. Should any previously unidentified human remains or significant cultural material be 
 discovered during project construction, the archeologist shall prepare a draft report on the 
 discovery and distribute the report concurrently to the Corps, SHPO, and all concurring  
 parties.  The report shall fully describe the finding(s) with maps and photographs.  
 Disposition of any artifacts shall be clearly addressed.  Artifacts or features of cultural or 
 temporal significance shall be completely described with drawings and/or photographs.  The 
 Corps, SHPO, and concurring parties shall have thirty (30) days to review and comment on 
 the  draft report.  Failure of any party to submit comments will not preclude the Corps from 
 proceeding with finalizing the document. Upon notification from the Corps the 
 archaeologist shall prepare the final report and submit five hard copies and one digital copy 
 of the final report to the Corps.  The Corps shall forward a copy of the final report to SHPO, 
 and concurring parties. 
 
V. NATIVE AMERICAN CONSULTATION  
 
Consultation with the concurring Native Americans will continue throughout the duration of this 
MOA. If Native Americans, other than the concurring parties with demonstrated interest in the 
project area are identified, the Corps shall invite them to participate in the consultation process. 
 
VI. STANDARDS 
 
 A. Professional Qualifications:  the Corps shall ensure that all Stipulations
 prescribed by this MOA are carried out by, or under the direct supervision of, a person or 
 persons meeting at a minimum the Secretary of the  Interior’s Professional Qualifications 
 Standards  (48 FR 44738-39) in the appropriate disciplines. 
 
 B. Documentation Standards: written documentation prescribed by Stipulations 
 III(B) and III(C) of this MOA shall conform to the Secretary of the Interior’s Guidelines 
 for Archaeology and Historic Preservation  (48 FR 44716-44740), as well as to applicable 
 standards and guidelines established by the SHPO.  
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 C. Curation Standards: the Corps shall ensure all materials and records 
 resulting from the historic preservation work prescribed by this MOA are curated in 
 accordance with 36 CFR 79.  The Corps will establish a curation agreement with a 
 federally recognized curation facility to curate the collection.   
 
 D.  Confidentiality:  the Parties acknowledge that historic properties covered by this 
 MOA are subject to the provisions of Section 304 of the National Historic  Preservation 
 Act (NHPA) relating to the disclosure of archaeological site information and having so 
 acknowledged, will ensure that all actions and documentation prescribed by this MOA 
 are consistent with Section 304 of the NHPA. 
 
VII. RESOLVING OBJECTIONS 
 
 Should any Signatory to this Agreement object to any action carried out or proposed by  the 
Corps with respect to the implementation of this MOA, the Corps shall consult with that 
Signatory party to resolve the objection.  If the Corps after initiating such  consultation 
determines that the objection cannot be resolved the Corps shall forward documentation 
relevant to the objection to the ACHP, including the Corps‘s proposed response to the objection.  
Within forty five (45) days after receipt of all pertinent documentation, the ACHP shall exercise 
one of the following options: 

 
A.  Advise the Corps that the ACHP concurs in the Corps proposed final decision, 

 whereupon the Corps shall respond accordingly; 
 

B.   Provide the Corps with recommendations, which the Corps shall take into account 
in reaching a final decision regarding its response to the objection; or 

 
C.   Notify the Corps that the objection will be referred to the Council membership for 

 formal comment and proceed to refer the objection and comment within forty five (45) 
days.  The resulting comment shall be taken into account by the Corps in accordance with 
36 CFR 800.7(c)(4). 
 

D.   Should the ACHP not exercise one of the above options within forty five (45) 
days after receipt of all pertinent documentation, the Corps may assume the ACHP’s 
concurrence in its proposed response to its objections. 

 
E.   The  Corps  shall take into account any ACHP recommendation or comment 
provided in accordance with this stipulation with reference only to the subject of the 
objection; Corps  responsibility to carry out all actions under this Agreement that are not 
the subjects of the objection shall remain unchanged. 
 

VIII. AMENDMENTS 
 
 Any Signatory to this Agreement may propose to the other signatories that it be 
 amended, whereupon the signatories will consult in accordance with 36 CFR 800.6(c)(7) 
 to consider such an amendment.  
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IX.  TERMINATION OF THE MOA 
 
 Any signatory to this Agreement may terminate it by providing thirty (30) days notice to 
the  other parties, provided that the parties will consult during the period prior to the 
 termination to seek agreement on amendments or other actions that will avoid 
 termination.  In the event of termination of this Agreement by the SHPO, the Corps shall 
 comply with the provisions of 36 CFR 800.6(c)(8).  

 
X.  DURATION OF MOA 
 
 This Agreement will terminate if its terms are not carried out within five years from the 
 date of the last signature on this Agreement.  Prior to such time, the Corps may consult 
 with the other signatories to reconsider the terms of the Agreement and amend it in 
 accordance with Stipulation IX. 

 
XI. EFFECTIVE DATE 
 

 This MOA shall take effect on the date that it has been fully executed by the Corps 
 and the SHPO. 

 
XII. TERMINATION 
 
  This MOA shall be considered to be in effect until either it is terminated or all of its 

 stipulations have been met. 
 
IN WITNESS WHEREOF, execution of this MOA by the Corps and SHPO, transmittal by the 
Corps to the Council in accordance with 36 CFR 800.6(b)(1)(iv), and subsequent implementation 
of its terms, evidences the Corps has taken into account the effects of the Undertaking on historic 
properties and that the Corps has satisfied its responsibilities under 106 of the National Historic 
Preservation Act and applicable implementing regulations. 
 
UNITED STATES ARMY CORPS OF ENGINEERS 
 
Sacramento District 
 
By: _______________________________________________________Date:____________ 
 Michael J. Farrell, Colonel, U.S. Army Corps of Engineers, District Commander  
 
 
 
San Francisco District 
 
By:_______________________________________________________Date:____________ 
 John K. Baker, P.E. Lieutenant Colonel, U.S. Army Corps of Engineers, District 
 Commander 
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CALIFORNIA STATE HISTORIC PRESERVATION OFFICER 
 
By: _______________________________________________________Date:____________ 
 Carol Roland-Nawi, Ph.D., State Historic Preservation Officer 
 
 
Concurring Parties: 
 
SANTA CLARA VALLEY WATER DISTRICT 
 
By: ______________________________________________________Date______________ 
  
 
TRINA MARINE RUANO FAMILY 
 
By: ______________________________________________________Date:_____________ 
  
 
MUWEKMA OHLONE INDIAN TRIBE OF THE SAN FRANCISCO BAY AREA  
 
By: ______________________________________________________Date:_____________ 
  
 
OHLONE INDIAN TRIBE  
 
By: ______________________________________________________Date:_____________ 
 
  
AMAH MUTSUN TRIBAL BAND 
 
By: ______________________________________________________Date:_____________ 
 
 
INDIAN CANYON MUTSUN BAND OF COSTONOAN 
 
By: ______________________________________________________Date:_____________ 
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April 18, 2013 

 

 

Alicia E. Kirchner 

Chief, Planning Division 

Corps of Engineers 

1325 J Street 

Sacramento, CA 95814-2922 

 

Ref:  Proposed Berryessa Creek Flood Control Project 

 Milpitas and San Jose, Santa Clara County, California  

  

Dear Ms. Kirchner:  

 

On April 2, 2013, the Advisory Council on Historic Preservation (ACHP) received your notification of 

adverse effect for the referenced undertaking that was submitted in accordance with Section 800.6(a)(1) 

of our regulations, “Protection of Historic Properties” (36 CFR Part 800). The background documentation 

included with your submission does not meet the specifications in Section 800.11(e) of the ACHP’s 

regulations. We, therefore, are unable to determine whether Appendix A of the regulations, Criteria for 

Council Involvement in Reviewing Individual Section 106 Cases, applies to this undertaking. Accordingly, 

we request that you submit the following additional information so that we can determine whether our 

participation in the consultation to resolve adverse effects is warranted.   

 

 Copies or summaries of any views or comments provided by consulting parties, the public, and 

the California State Historic Preservation Officer;  

 Copies or summaries of any views or comments provided by any affected Indian tribe. 

 

Upon receipt of the additional information, we will notify you within 15 days of our decision.  

 

If you have any questions, please contact Mr. Anthony G. Lopez at 202-606-8525 or via e-mail at alopez 

@achp.gov.  

 

Sincerely, 

 
LaShavio Johnson 

Historic Preservation Technician 

Office of Federal Agency Programs 
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1.0 INTRODUCTION AND SUMMARY 

This Historic Property Survey Report/Finding of Effect (HPSR/FOE) report represents 
the identification and evaluation effort and application of effect completed for the 
proposed Berryessa Creek Project (Undertaking) Reaches 1-9 from Calaveras Boulevard 
(State Highway 237) south and easterly to Old Piedmont Road in the Cities of Milpitas 
and San Jose, Santa Clara County.1  The U.S. Army Corps of Engineers (Sacramento 
District), in association with its local partner the Santa Clara Valley Water District, is 
proposing various flood channel improvements along an approximate four mile alignment 
of Berryessa Creek extending from Calaveras Boulevard on the north, to the Montague 
Expressway on the south and then trending west to Old Piedmont Road. 

The project scope of work for the project’s technical report required: an updated records 
and literature search; a pedestrian survey of the Area of Potential Effects (APE); test 
excavation of CA-SCl-593 (P-43-000588); preparation of an updated site record form; 
recordation of all previously unrecorded cultural resources if any; recommendation(s) of 
National Register eligibility, and a finding of effect pursuant to Section 106 of the 
National Historic Preservation Act of 1966 as Amended, and its implementing 
regulations 36 CFR Part 800.  This document focuses only on the results of the archival 
search and pedestrian survey.2 

This report has been prepared to meet applicable federal regulatory requirements for 
historic properties (cultural resources) which require the identification and evaluation of 
cultural resources that could be affected by the undertaking.  The Corps is the NEPA 
responsible entity and is required to complete the federal regulatory requirements for 
cultural resources pursuant to Section 106 of the National Historic Preservation Act 
(NHPA) of 1966 (as amended) (16 U.S.C., Section 470f) and its implementing 
regulations 36 CFR Part 800.  The regulations require a federal agency with jurisdiction 
over a federal, federally assisted or federally licensed undertaking to take into account the 
effort of the undertaking on properties listed on or eligible for the National Register of 
Historic Places (NRHP) and to afford the Advisory Council on Historic Preservation an 
opportunity to comment on the undertaking. 

This HPSR/FOE provides supporting materials for the Section 106 identification and 
evaluation including the results of a records search, a review of pertinent literature, 
partial consultation Native Americans, and a field review and requests the SHPO to 
concur that: (1) the identification effort is complete pursuant to 36 CFR Part 800.4(a)-(c); 
(2) a finding of Historic properties affected (36 CFR Part 800.4(d)(2); and, (3) the 
proposed project - construction including excavation through the site - constitutes an 
adverse effect. 

                                                 
1. Basin Research Associates project personnel meet or exceed the standards of the Secretary of the 

Interior and consisted of: archaeologists Dr. Colin I. Busby (Ph.D., Principal), Dr. Donna M. 
Garaventa (Ph.D., Researcher/compiler), Mr. Christopher Canzonieri (M.A., Physical 
Anthropologist and Archaeologist), Mr. Stuart Guedon (M.A., Historic Geographer and 
Archaeologist), Ms. Melody Tannam (B.A., GIS Specialist and Archaeologist), and Ms. Johanna E. 
Twigg (M.S.). 

2. The Corps has postponed proposed archaeological test excavations at CA-SCl-593. 
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1.1 SUMMARY OF FINDINGS 

 One historic property, prehistoric archaeological site CA-SCl-593 (P-43-000588) 
which appears eligible for inclusion on the NRHP was identified in the APE as 
result of archival research and a field inventory. 

1.1A Identification Effort 

 The identification effort included archival research, a review of pertinent literature, 
a systematic archaeological field inventory of the project alignment and 
consultation with the Native American Heritage Commission (NAHC).  Four 
resources are present within or adjacent to the alignment and include three 
prehistoric archaeological sits and one reported but not recorded prehistoric 
resource that may be associated with one of the recorded sites: 

CA-SCl-156 (P-43-000168), a "flake scatter" (a single flake and two shells with 
some possible fire-affected rock) recorded within portions or Reaches 7/8 was not 
relocated during the archaeological inventory. 

CA-SCl-157 (P-43-000169) an "open ? artifact [not described]; adjacent to 
Bypass Alternatives 1 and 2.  Isolated artifact was not relocated.   

CA-SCl-593 (P-43-00588), prehistoric site with reported Native American burials 
was relocated in Reach 3. 

A reported but unrecorded cultural resource, C-167, identified as a midden 
deposit in Reach 3 was not relocated.  C-167 may be part of CA-SCl-593 based 
on previous research.  

1.1B Finding of Effect 

 One historic property, prehistoric site CA-SCl-593 (P-43-000588) in Reach 3, 
appears eligible for inclusion on the National Register of Historic Places under 
criterion d.  The proposed flood control measures may adversely affect this 
archaeological resource (36 CFR Part 800.5(a)(1-2)).  A finding of Historic 
properties affected (36 CFR Part 800.4(d)(2) is appropriate since the proposed 
undertaking may adversely affect a historic property listed, determined eligible or 
potentially eligible for the National Register of Historic Places. 

1.2 RECOMMENDATIONS 

 The extent of CA-SCl-593 is not known.  It is probable that the resource includes 
a larger portion of Berryessa Creek and extends into the surrounding area east of 
the present channel.  Presence/absence testing is recommended prior to 
construction to determine the horizontal and vertical extent of the site and provide 
an indication of site integrity.  This action will complete the identification and 
evaluation effort and allow the Corps and its local partner to plan for future 
mitigation due to potential construction impacts. 
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1.3 MITIGATION MEASURES 

 The proposed project has not yet been designed.  It is expected that a 
Memorandum of Agreement between the U.S. Army Corps of Engineers 
(Sacramento District) and their local partner the Santa Clara Valley Water District 
and the State Historic Preservation Officer will be developed and negotiated to 
treat any adverse effects to the Nation Register of Historic Places eligible 
resource. 

2.0 LOCATION AND DESCRIPTION 

The U.S. Army Corps of Engineers (Sacramento District) (Corps), in association with its 
local partner the Santa Clara Valley Water District, is proposing various flood channel 
improvements along an approximate four mile alignment of Berryessa Creek (the 
undertaking) extending from Calaveras Boulevard (State Highway 237) on the north 
(Reach 1) south crossing Montague Expressway3 continuing south and then southeasterly 
and easterly to Old Piedmont Road (Reach 9) in the Cities of Milpitas and San Jose, 
Santa Clara County4 (United States Geological Survey [hereafter USGS], Milpitas, 
Calif[ornia] 1980 and Calaveras Reservoir, Calif[ornia], 1980, Township 6 South, Range 
1 East, Unsectioned) [Figs. 1-3]. 

The Corps scope of work for the project’s technical report required: an updated records 
and literature search; a pedestrian survey of the Area of Potential Effects (APE); test 
excavation5 of CA-SCl-593 (P-43-000588); the preparation of an updated site record 
form; recordation of all previously unrecorded cultural resources if any; 
recommendation(s) of National Register of Historic Places eligibility; and, a finding of 
effect pursuant to Section 106 of the National Historic Preservation Act of 1966 as 
Amended, and its implementing regulations 36 CFR Part 800. 

2.1 AREA OF POTENTIAL EFFECTS (APE) 

The Area of Potential Effects (APE) consists of nine reaches (Reaches 1-9) starting at 
Calaveras Boulevard (State Highway 237) south to Cropley Avenue and then trending 
east along the existing Berryessa Creek to just east of Piedmont Road.  In addition, there 
are two Bypass Alternatives.  Bypass Alternative 1 extends along Cropley Avenue6 from 
Reach 5 to the division between Reaches 7 and 8.  Bypass Alternative 2 extends from the 
division between Reach 6-7 northeasterly to and along Cropley Avenue to the division 
between Reaches 7 and 8.  Reaches 1 to part of Reach 4 are located in the City of 
Milpitas; part of Reach 4 to Reach 9 and Bypass Alternatives 1-2 are located in the 
northeastern portion of the City of San Jose [see Figs. 2-3]. 

                                                 
3. Montague Expressway west of I-680; Landess Avenue east of I-680. 

4. Reach 0 located north of Calaveras Boulevard north to Calera Creek/Lower Penitencia Creek is not 
part of the APE. 

5. The Corps has postponed proposed archaeological test excavations at CA-SCl-593. 

6. Note: the USGS topographic quadrangle maps use Cropley "Road." 
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The APE extends a minimum of approximately 10 feet (3 meters) from the top of the 
creek bank to a maximum area of approximately 177 feet (54 meters) on the east side of 
the creek to the railroad (e.g., Reach 3 vicinity of CA-SCl-593 (P-43-000588).  The urban 
Bypass Alternatives 1 and 2 alignments are limited to the proposed alignment, mostly 
along Cropley Avenue. 

Reaches 1-9 and Bypass Alternatives 1 and 2 were subject to an archaeological survey for 
this report [see Figs. 3 and 6]. 

Reaches 1-9 

Reach 1 - Calaveras Boulevard to Los Coches Bridge 
Reach 2 - Los Coches Bridge to Piedmont Creek 
Reach 3 - Piedmont Creek to Montague Expressway 
Reach 4 - Montague Expressway to I-680 
Reach 5 - I-680 to Morrill Avenue 
Reach 6 - Morrill Avenue to Secondary Sedimentation Basin 
Reach 7 - Secondary Sedimentation Basin to Cropley Avenue 
Reach 8 - Cropley Avenue to Old Piedmont Cul de Sac 
Reach 9 - Old Piedmont to Upper Project Boundary 

Alternatives 

Bypass Alternative 1 - from the westerly trending portion of Reach 5 along Cropley 
Avenue crossing Piedmont Road to Berryessa Creek 

Bypass Alternative 2 - from Reach 6/7 northeasterly to Cropley Avenue, along 
Cropley Avenue crossing Piedmont Road to Berryessa Creek 

3.0 REGULATORY CONTEXT 

This report has been prepared to meet applicable federal regulatory requirements for 
historic properties (cultural resources) which require the identification and evaluation of 
cultural resources that could be affected by the project.  Cultural resources include 
prehistoric and historic archaeological sites, districts and objects; standing historic 
structures, buildings, districts and objects; and locations of important historic events or 
sites of traditional/cultural importance to various groups.  The analysis of cultural 
resources can provide valuable information on the cultural heritage of both local and 
regional populations. 

The proposed undertaking must comply with Section 106 of the National Historic 
Preservation of 1966 (NHPA) and its implementing regulations 36 CFR Part 800 which 
requires a federal agency with jurisdiction over a federal, federally assisted or federally 
licensed undertaking to take into account the effect of the undertaking on properties listed 
on or eligible for the National Register of Historic Places (National Register) and prior to 
approval of an undertaking to afford the Advisory Council on Historic Preservation an 
opportunity to comment on the undertaking. 
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The U.S. Army Corps of Engineers, Sacramento District (Corps) is the lead federal 
agency, the Santa Clara County Water District is the lead state agency and the California 
State Historic Preservation Officer (SHPO) is the reviewing party. 

4.0 BACKGROUND REVIEW 
4.1 ENVIRONMENTAL SETTING 

The project alignment is located within the northern Santa Clara Valley defined as an 
approximately northwest-southeast trending very gently sloped geostructural trough 
about 105 km (65 miles) long, stretching in the north from about the present Santa Clara 
County line, south to a point about 10 km (6.2 miles) south of the town of Hollister, 
where the San Benito River meets a widening alluvial plain.  The trough is bounded on 
the east by the Mt. Hamilton and San Carlos ranges, both segments of the Diablo Range, 
which separates the Santa Clara Valley from the Great Interior or Central Valley.  On the 
west, the boundary coincides with the Santa Cruz Mountains, in the north, and the 
Gabilan Range, to the south.  These two ranges are separated by an impressive wide 
canyon or valley. 

A number of major land cover types were present in the valley prior to Euro-American 
development.  The types included freshwater marshes, wet and alkali meadows, willow 
groves, and valley oak savanna in addition to riparian habitat, grasslands and tidal flats 
along the bay.  These all experienced significant declines over the past 150 years with 
impacts on both the native plant and animal communities.  In addition, water and flood 
control projects have resulted in significant vegetation and channel changes along the 
major water courses including Coyote Creek and the Guadalupe River. 

The valley climate is Mediterranean and is characterized with warm summers, and wet 
winters although the surrounding mountains and proximity to the Pacific Ocean moderate 
the weather (Broek 1932).  In addition, there is at least three times as much rainfall in the 
wettest month as during the driest summer month with an average of 10-20 inches per 
year.  During the summer, winds from the usual high pressure area off the coast flow into 
the valley from the direction of San Francisco Bay, as well as through a relatively low 
part of the Santa Cruz Mountains west of Los Gatos and through the Pajaro Gap. 

The valley has experienced a number of climatological and physiographical changes over 
the past 10,000 years due to climatic change and earthquakes.  Sea levels began to rise 
due to glacial melting until about 6000 years ago and then started to decline although 
land subsidence probably continued.  By about 4000 years ago, San Francisco Bay had 
almost attained its present outline and marshes were forming, for example, at the mouths 
of the present-day Coyote Creek and Guadalupe River. 

4.1A Local Setting 

The project area is within a flat floodplain which extends south from the San Francisco 
Bay marshes and terminates/begins in the foothills of the Los Buellis Hills.  The 
alignment ranges from 25-30 feet in elevation (Reach 1) gradually rising toward the 
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foothills of the Los Buellis Hills, ending with an elevation of 240 feet (Reach 9) (USGS 
Milpitas, Calif. 1980 and Calaveras Reservoir, Calif. 1980) [Fig. 2]. 

The primary drainage of the area, the Guadalupe River is approximately 2.4 miles west of 
the alignment and drains into San Francisco Bay via Alviso Slough to the north.  Coyote 
Creek, approximately 1.6 miles west of the alignment is also a major drainage within the 
Santa Clara Valley and is roughly 1.8 miles to the east of the Guadalupe River.  It is the 
longest stream flowing out of the Diablo Range into the San Francisco Bay margin.  
Subsidiary creeks within or crossed by the project alignment include: the Arroyo del los 
Coches at the southern end of Reach 1/northern end of Reach 2, Piedmont Creek at the 
southern end of Reach 2/northern end of Reach 3.  Culverted Sweigert Creek flows into 
Reach 7 of Berryessa Creek (Sowers and Thompson 2005) [see Figs. 2-3]. 

During the Late Pleistocene, the Guadalupe was an embedded river, but in more recent 
times (since the stabilization of the San Francisco Bay shoreline) has become an 
aggrading river (see Atwater et al. 1977).  The shifting, meandering nature of the 
Guadalupe River also produced a subtly uneven topography throughout the floodplain.  
Small basins and other slight topographic depressions played a key role in the ecology 
and subsistence patterns of the area.  In 1963, however, the Guadalupe River channel was 
straightened, dredged, and its levees built up substantially as part of a flood control 
program. 

Coyote Creek is the dominant physical feature along the eastern edge of the Santa Clara 
Valley with a length of 26 miles across the plain.  In contrast to the perennial waters of 
the Guadalupe River, Coyote Creek was dry at the surface most of the year.  It was 
bordered by broad benches or terraces creating a barrier to transportation and growth.  
The stream channel was a barrier to high flows along most of its length and flooding does 
not seem to have been a problem until the early 20th century due to flood control and 
urban expansion.  In the project area, stream morphology was a relatively shallow, 
meandering channel characteristic of a slow-moving perennial lowland stream with 
periodic flooding due to high water flows.  The creek terminated at the Alviso Slough 
creating a brackish and freshwater tidal marsh (see Grossinger et al. 2006). 

The native environment was basically a low grassland dotted with spring-fed marshes and 
basins.  A number of ecotones exist within a few miles of the project area, including 
riverine grassland, grassland/saltmarsh, grassland/fresh-water marsh, grassland/oak plain, 
saline tidal zones, and fresh-water shrub/tree microhabitats (see Fentress in Cartier (ed.) 
1979:58b; also Mayfield 1978, 1980). 

Berryessa Creek 

Berryessa Creek has been subject to channelization, stream maintenance, and erosion 
control.  Reaches 1-6 of the Berryessa Creek APE consist of modified/channelized 
alignment with flood control features (e.g., cement channel around curves) with a 
minimally modified profile through the residential Reaches 7-8 and Reach 9.  The terrain 
along the banks of Berryessa Creek rises gently until it is steep and hilly at Reaches 8 and 
9 on the western slope of the Los Buellis Hills (part of the Diablo Range). 
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The study area includes light industrial, commercial, and residential properties along with 
a Berryessa Creek Park.7  The APE crosses a number of streets/roads including the 
Montague Expressway at Reach 3/4 and I-680 by Reach 5.  In addition, Reach 3 is 
crossed by various Union Pacific Railroad spurs that serve various facilities in the City of 
Milpitas.   

4.1B Topography/Sedimentary Context 

Geological mapping indicates that the project area surface deposits are Holocene 
alluvium (see Witter et al. 2006).  Recent mapping by Witter et al. (2006) shows the 
majority of the alignment within Holocene alluvial fan deposits (less than 11,800 years 
old) and modern stream channel deposits (Qhc; less than 150 years) which consist of 
fluvial deposits within an active, natural water channel (Witter et al. 2006) [Fig. 5]. 

4.2 NATIVE AMERICAN 

Cultural resources are traces of human occupation and activity.  In northern California, 
cultural resources extend back in time for at least 9,000-11,500 years with Native 
American occupation and use of the Santa Clara Valley extending over 5,000-8,000 years 
and possibly longer. 

4.2A Prehistoric 

The project area is located within an area favored by Native Americans for both 
occupation and hunting and collecting activities.  The area would have provided a 
favorable environment during the prehistoric period with riparian and inland resources 
readily available and the bayshore in relative close proximity.  Native American 
occupation sites appear to have been selected for accessibility, protection from seasonal 
flooding, and the availability of resources for both food and industrial use. 

Archaeological information for the general Bay Area suggests a slow steady increase in 
the prehistoric population over time with an increasing focus on permanent settlements 
with large populations in later periods.  This change from hunter-collectors to an 
increased sedentary lifestyle is due to more efficient resource procurement as well as a 
focus on staple food exploitation, the increased ability to store food at village locations, 
and the development of increasing complex social and political systems including long-
distance trade networks. 

Prehistoric site types recorded in the valley include habitation sites ranging from villages 
to temporary campsites, stone tool and other manufacturing areas, quarries for tool stone 
procurement, cemeteries usually associated with large villages, isolated burial sites, rock 
art locations, bedrock mortars or other milling feature sites, and trails (Elsasser 1986:32). 

Archaeological research in the region has been interpreted using several chronological 
schemes based on stratigraphic differences and the presence of various cultural traits.  A 

                                                 
7. Berryessa Creek Park is located in Reach 7 along the south bank of the creek between Baywood 

Square on the west and Minto Drive on the east. 
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three-part cultural chronological sequence, the Central California Taxonomic System 
(CCTS) was developed by archaeologists to explain local and regional cultural change in 
prehistoric central California from about 4,500 years ago to the time of European contact 
(Lillard et al. 1939; Beardsley 1948, 1954).  This classification scheme, consisting of 
three horizons - Early, Transitional and Late, has been revised although the prior 
nomenclature (Early, Middle, Late Horizon) is still in common use (see Fredrickson 
1994).  Moratto (1984) suggests the Early Horizon dated to ca. 4,500 to 3,500/3,000 
years ago with the Middle Horizon dating to circa 3,500 to 1,500 years ago and the Late 
Horizon dating to circa 1,500 to 250 years ago [see Table 1].  Allen (1999) has presented 
a four-period chronological framework for the Northern Santa Clara Valley/Southern San 
Francisco Bay region using the Bennyhoff and Hughes (1987) taxonomy as revised by 
Milliken and Bennyhoff (1993) and Fredrickson (1994) [see Table 2]. 

The Early Horizon is the most poorly known of the periods.  Basic Early Horizon 
traits include hunting and fishing for subsistence and the presence of milling stones 
for vegetal food processing, use of the atlatl (i.e., throwing board and spear), and a 
relative absence of fire-altered rock, greasy midden, organic soil, charcoal, and ash 
in the middens (culturally affected soils).  Early Horizon cultures practiced elaborate 
burial rituals and placed a wealth of goods in graves of the dead.  Well-developed 
trade networks with other areas of the Pacific Coast and Sierra Nevada were also 
developed by this time.  It is believed that the initial occupation of central California 
was by Hokan-speaking peoples. 

Middle Horizon sites are more common and are relatively better known than Early 
Horizon sites.  These sites usually have deep, stratified deposits that contain large 
quantities of ash and charcoal, fire-altered rock, and fish, bird, and mammal faunal 
remains.  The presence of significant numbers of mortars and pestles is suggestive of 
a growing reliance upon gathered plant foods as opposed to hunted animal foods.  
The aboriginal populations were unchanged from Early Horizon peoples.  Burials 
were usually flexed and only a small proportion of the graves contained artifacts, 
which were usually utilitarian.  An increase in violence is suggested by the number 
of Middle Horizon burials found with projectile points embedded in the bones or 
with other marks of violence. 

The Late Horizon emerges from the Middle Horizon with the continued use of 
many early traits and the introduction of several new traits.  Late Horizon sites are 
the most numerous and are composed of rich, greasy midden with bone and fire-
altered rocks.  Use of the bow and arrow, flexed interments, deliberately damaged 
("killed") grave offerings, and occasional cremation of the dead are among the 
known traits of this horizon.  Dietary emphasis on acorns and seeds is evident in this 
horizon.  Trade with surrounding and other areas was well established for various 
raw materials.  Compared to earlier peoples, Late Horizon groups were short in 
stature with finer bone structure, evidence perhaps of the replacement of original 
Hokan-speaking settlers by Penutian-speaking groups by circa 1,500 years ago. 

General overviews and perspectives on the regional prehistory including chronological 
sequences can be found in C. King (1978a), Moratto (1984), Elsasser (1978, 1986), Allen 
(1999), Jones and Klar (2007).  See Hylkema (2002) for detail regarding environment 
and chronology for selected archaeological sites from the southern San Francisco Bay 
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and the peninsula coast; Milliken et al. (2007) for chronological and taxonomic issues; 
Hughes and Milliken (2007); and, Milliken and Schwitalla (2009) for a concordance of 
time periods, patterns, and aspects in the San Francisco Bay Area and selected artifact 
sequences charts. 

TABLE 1 
Hypothesized Characteristics of Cultural Periods in California 

Table 1 - Hypothesized Characteristics of Cultural Periods in California 
1800 A.D. 
Upper Emergent Period 
Phase 2, Late Horizon 

Clam disk bead money economy appears. More and more goods moving 
farther and farther. Growth of local specializations relative to production and 
exchange. Interpenetration of south and central exchange systems. 

1500 A.D. 
Lower Emergent Period 
Phase 1, Late Horizon 

Bow and arrow introduced replace atlatl and dart; south coast maritime 
adaptation flowers. Territorial boundaries well established. Evidence of 
distinctions in social status linked to wealth increasingly common. Regularized 
exchanges between groups continue with more material put into the network 
of exchanges. 

1000 A.D. 
Upper Archaic Period 
Middle Horizon 
Intermediate Cultures 

Growth of sociopolitical complexity; development of status distinctions based 
on wealth. Shell beads gain importance, possibly indicators of both exchange 
and status. Emergence of group-oriented religious organizations; possible 
origins of Kuksu religious system at end of period. Greater complexity of 
exchange systems; evidence of regular, sustained exchanges between 
groups; territorial boundaries not firmly established. 

500 B.C. 
Middle Archaic Period 
Middle Horizon 
Intermediate Cultures 

Climate more benign during this interval. Mortars and pestles and inferred 
acorn economy introduced. Hunting important. Diversification of economy; 
sedentism begins to develop, accompanied by population growth and 
expansion. Technological and environmental factors provide dominant 
themes. Changes in exchange or in social relations appear to have little 
impact. 

3000 B.C. 
Lower Archaic Period 
Early Horizon 
Early San Francisco Bay 
Early Milling Stone Cultures 

Ancient lakes dry up as a result of climatic changes; milling stones found in 
abundance; plant food emphasis, little hunting. Most artifacts manufactured of 
local materials; exchange similar to previous period. Little emphasis on wealth. 
Social unit remains the extended family. 

6000 B.C. 
Upper Paleo-Indian Period 
San Dieguito 
Western Clovis 
8000 B.C. 

First demonstrated entry and spread of humans into California; lakeside sites 
with a probable but not clearly demonstrated hunting emphasis. No evidence 
for a developed milling technology, although cultures with such technology 
may exist in the state at this time depth.  Exchange probably ad hoc on one-to-
one basis. Social unit (the extended family) not heavily dependent on 
exchange; resources acquired by changing habitat. 

TABLE 2 
Comparison of California Cultural Period with Temporal Phases of Central California 

(Allen 1999) 

Cultural Periods 

(Fredrickson 1994) 

Dating Scheme B1 
(Bennyhoff and Hughes 1987) 

 
Year Time Period 

EMERGENT 
PERIOD 

 Historic Period 

 AD 1800  
  Late Period Phase 2-B 
 AD 1700  
  Late Period Phase 2-A 
 AD 1500  
  Late Period Phase 1-C 
 AD 1300  
  Late Period Phase 1-B 
 AD 1100  
  Late Period Phase 1-A 
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TABLE 2, con’t 
Comparison of California Cultural Period with Temporal Phases of Central California 

(Allen 1999) 

Cultural Periods 

(Fredrickson 1994) 

Dating Scheme B1 
(Bennyhoff and Hughes 1987) 

 
Year Time Period 

UPPER ARCHAIC 
PERIOD 

AD 900  

  Middle/Late Period Transition 
 AD 700  
  Middle Period Terminal Phase 
 AD 500  
  Middle Period Late Phase 
 AD 300  
  Middle Period Intermediate Phase 
 AD 100  
  Middle Period Early Phase 
 200 BC  
  Early/Middle Period Transition 

MIDDLE ARCHAIC 
PERIOD 

500 BC  

   
  Early Period 
   
 3000 BC  

LOWER ARCHAIC 
PERIOD 

  

   
   
 6000 BC  

PALEOINDIAN  
PERIOD 

  

   
 8000 BC  

4.2B Ethnographic 

The aboriginal inhabitants of the Santa Clara Valley belonged to a group known as the 
"Costanoan", derived from the Spanish word Costanos ("coast people" or "coastal 
dwellers") who occupied the central California coast as far east as the Diablo Range.8  

In 1770 the Costanoan lived in approximately 50 separate and politically autonomous 
tribelets with each group having one or more permanent villages surrounded by a number 
of temporary camps.  Physiographic features usually defined the territory of each group 
which generally supported a population of approximately 200 persons with a range of 
between 50-500 individuals (Kroeber 1925:462; Levy 1978:485, 487; Hart 1987:112-
113). 

                                                 
8. The term Costanoan, as applied by anthropologists, does not imply the existence of a politically 

unified entity, but rather, refers to different groups of people who shared similar cultural traits and 
belonged to the same linguistic family.  An estimated 200+ and possibly more persons of partial 
Costanoan descent currently reside in the greater San Francisco Bay Area; these individuals now 
generally prefer the term Ohlone to the anthropologists' Costanoan (A. Galvan, personal 
communication 1990).  See also Galvan (1967/1968), Margolin (1978), Bean (1994). 
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Tribelet boundaries and village locations are inexact due to incomplete historic records, 
and they remain a subject of anthropological contention and debate.  The APE may have 
been situated within the former territory of the Alson, "Santa Ysabel"9 and/or possibly 
Tamyen (Tamien) subgroup of the Costanoan Indians (Kroeber 1925; Levy 1978:485, 
Fig. 1; Milliken 1983:139, Map 4; Milliken 1995:229, Map 5, 235, 256; Hylkema 
1995:35-36, Map 6; Hart 1987:324). 

Following Milliken (1995), the Alson "held the low marshlands at the very southern end 
of San Francisco Bay, probably both north and south of the mouth of the Coyote River, 
now the cities of Newark, Milpitas, and Alviso."  This group was known as the "Santa 
Agueda"10 at Mission Santa Clara, established in 1777 and had been "nearly depleted" 
prior to the 1797, the year Mission San Jose was established in present-day Fremont.  The 
"Santa Ysabel" held the eastern Santa Clara Valley and part of the upper Calaveras Creek 
drainage in the hills to the east with Coyote Creek on the west with their center at 
present-day Alum Rock on Penitencia Creek.  Two specific villages of this group are 
found in Mission Santa Clara registers between 1777 to 1808, Ottasimin and Socotach 
(Milliken 1983:100-101; Milliken 1995:253; Milliken et al. 2007:100, Fig. 8.1).  None of 
the ethnographic settlements mapped by Kroeber (1925) or Levy (1978) are situated in 
the vicinity of the APE. 

Historic accounts of the distribution of tribelets and villages in the 1770s-1790s and the 
results of archaeological research in the area suggest that Native Americans may have 
had numerous temporary camps within the vicinity of the project throughout the 
prehistoric period and into the Hispanic Period.  Unfortunately, extensive ethnographic 
data on the Costanoans are lacking and the aboriginal lifeway apparently disappeared by 
approximately 1810 due to introduced diseases, a declining birthrate, the cataclysmic 
impact of the mission system and the later secularization of the missions by the Mexican 
government (Kroeber 1925; King and Hickman 1973; Levy 1978). 

For a more extensive review of the Costanoan see Kroeber (1925:462-473), Harrington 
(1942), King and Hickman (1973), C. King (1974, 1977, 1978b), Elsasser (1986), Levy 
(1978:485-495), Bean (1994), Brown (1994) and Milliken (1995). 

4.3 HISTORIC ERA 
4.3A Hispanic Period 

The Spanish philosophy of government in northwestern New Spain was directed at the 
founding of presidios, missions, and secular towns with the land held by the Crown 
(1769-1821), while the later Mexican policy (1822-1848) stressed individual ownership 
of the land.  After the secularization of the missions was declared by Mexico in 1833, 
vast tracts of the mission lands were granted to individual citizens (Hart 1987). 

                                                 
9. Steiner and Quick (1986/S-8270) place the APE within Santa Ysabel territory, noting that Mission 

Santa Clara records suggest that the main village "was along Coyote Creek, probably at a point 
where Upper Penitencia Creek flowed into it." 

10. Note Hylkema (1995:36, Map 6) shows the Santa Agueda north of Mission San Jose on the south 
side of Alameda Creek. 
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Spanish explorers in the late 1760s and 1770s were the first Europeans to traverse the 
Santa Clara Valley.  The first party, led by Gaspar de Portola and Father Juan Crespi, 
arrived in the Alviso area in the fall of 1769.  Sergeant Jose Francisco Ortega of their 
party explored the eastern portion of San Francisco Bay and likely forded both the mouth 
of the Guadalupe River and Coyote Creek (Beck and Haase 1974:#16-17; James and 
McMurry 1933:8).  The following year, 1770, Pedro Fages led another party through the 
Santa Clara Valley and in 1772 Fages returned with Crespi.  A few years later, in 1776, 
Juan Bautista de Anza and Father Pedro Font traveled through the region and their 
favorable reports led to the establishment of both Mission Santa Clara and the Pueblo San 
Jose de Guadalupe in 1777.   

As mapped by Beck and Haase (1974:#17), Ortega's 1769, Fages' 1770, and Anza-Font's 
1776 expeditions would have crossed Reach 0 just north of present-day State Highway 
237/Calaveras Boulevard.  The 1776 Juan Bautista de Anza route, a designated  National 
Historic Trail as mapped by the National Park Service (USNPS 1995), crosses Reach 0 
just north of present-day State Highway 237/Calaveras Boulevard. 

Mission Santa Clara de Asis, founded 1777, was the eighth of the 21 missions in 
California and one of seven missions located within Costanoan territory.  Mission Santa 
Clara would have been the mission with the greatest impact on the aboriginal population 
living in the project vicinity.  The Pueblo of San Jose also founded in 1777 was the first 
pueblo in Alta California - civilian settlement - founded to administer and coordinate the 
missions and presidios in the province (Hall 1871:48; Hart 1987:446, 454). 

Ranchos, Tracts, and Roads  

The APE south of Calaveras Road to Cropley Avenue is located within the former 
Rancho Milpitas (Alviso) and far northwest portion of former Pueblo Lands of San Jose 
de Guadalupe.  The project and vicinity would have been suitable for grazing cattle, the 
major economic pursuit of the Santa Clara Valley and California during the Hispanic 
Period (Stratton 1862; Thompson 1866; Hendry and Bowman 1940; USGS 1980). 

Rancho Milpitas11 (Berreyesa) [sic] was granted by Pedro Chaboya, Alcalde12 of San 
Jose in May 1834 to Nicolas Berreyesa [sic],13 but was rejected.  Chaboya was Alcalde in 
1836, at the same time Nicolas Berryessa (1761-1804) was a member of the Anza 
expedition (1776), a regidor14 of the Pueblo of San Jose, and married Gracia Padilla (a 

                                                 
11. Variously: 

 Milpita - town or vegetable gardens (Perez 1996:246); 

 Milpitas - Nahuatl (Aztec) for "Corn Patches" or "Little Corn Fields" (Arbuckle and Rambo 
1968:23); or 

 Milpitas - "maize field" (Hoover et al. 1966:443). 

12. Alcalde - "Municipal officer with administrative and judicial functions." (Barnes et al. 1981:131) 

13. Variously spelled Berryessa, Berryesa or Berreyesa and also Berrelleza in Gudde (1998:34). 

14. a member of the cabildo or "municipal corporation of town council charged with local municipal 
government (Barnes et al. 1981:133, 137 
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member of the Peralta family) and had eleven children.  As a result, the family had large 
landholdings in the present-day counties of Santa Clara, Napa, Alameda, and Sonoma.  
Berryessa's [sic] life was problematic - he was subject to the predations of John C. 
Fremont's battalion during the Bear Flag Rebellion who not only "plundered" his cattle, 
but killed the son of his brother, Jose de los Reyes near San Rafael in June 1846.  In 
addition, he had problems with squatters and his claim for Rancho Milpitas was rejected.  
Berryessa died insane in 1863 (Hoover et al. 1966:443-444; Egan 1977:543, #33).15 

After Rancho Milpitas had been granted by Alcalde Pedro Chaboya to Nicolas Berreyesa 
in 1834, Governor Castro granted Rancho Milpitas (Alviso) in September and October 
1835 to Jose Maria Alviso.  After a dispute with Jose Higuera about the boundary with 
Rancho Tularcitos, the Arroyo de los Coches was designated the northern boundary of 
Rancho Milpitas.  The Rancho Milpitas was patented to the heirs of Jose Maria Alviso in 
June 30, 1871.  None of the known Hispanic era dwellings or other cultural features were 
located in or adjacent to the APE (Stratton 1862; Hendry and Bowman 1940:856-863; 
Hoover et al. 1966:444; Arbuckle and Rambo 1968:23-24; USGS 1980). 

Potential Hispanic Era Resources 

Four Berryessa Palizada16 Dwelling Sites, dating to the early 1830s (prior to 1833) 
initially appear to have been built in/adjacent to Reach 9 ". . . in a row on the south bank 
of Berreyesa Creek just west of Piedmont road [Old Piedmont Road (US War Dept 
1943)] and two miles south of the Alviso adobe and the Calaveras road.  One of two of 
them may have been within the boundaries of the Milpitas grant as patented" (Hendry 
and Bowman 1940:862, H&B #18-21).  However, historic maps indicate that these 
structures were located not in or adjacent to Berryessa Creek, Reach 9, but rather were 
situated south of Rancho Milpitas within the Pueblo Lands of San Jose.  The 1850-1851, 
1853, and 1857 maps show eastern and southern rancho boundaries that differ from the 
rancho as patented.  The southern boundary of Rancho Milpitas/Milpitas Rancho as 
patented is along Cropley Avenue and not about 0.4 miles south as shown on the early 
1850s maps. 

The 1850-1851 Sherman Day map of Rancho de las Milpitas places a cluster of four 
"Berryeza" buildings approximately 0.25 miles south of Berryessa Creek close to the 
rancho boundaries granted to Alviso.17  This map also shows "Berryeza's Garden" 
approximately 0.7 miles west of these buildings adjacent to the south bank of the creek 
east of Morrill including a small part of APE Reach 7.  A building owned by "Jaques" 

                                                 
15. Namesakes include Berryessa Creek, settlement of "Berryessa" (within the former Pueblo Lands of 

San Jose to the Pueblo of San Jose), a school, and road in Santa Clara County, as  well as a valley 
and artificial lake in Napa County (Hart 1987:46). 

16. Impermanent dwellings - a Spanish variant of the Kentucky log house, were "constructed of poles 
set upright in the ground and bound together with leather thongs; it was roofed with earth or thatch 
and sometimes whitewashed in the interior with lime made from sea shells."  These structures were 
not very durable and were normally replaced with adobe brick buildings as soon as conditions 
permitted the construction of permanent buildings (Kirker 1973:2). 

17. As patented the southern rancho boundary is about 0.4 mile further north along Cropley Avenue.  
As a result, the cluster is situated within in Pueblo Lands. 
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was located about mid-point on the southern boundary of the garden about 0.25 miles 
south of the APE.  An 1853 White map also places three "Berriesys" [?spelling] buildings 
in about the same location south of an "arroyo" [present-day Berryessa Creek].  The 1857 
Thompson Map of the Milpitas Rancho shows a single "Berreyesa's House" between two 
"arroyo" (e.g., Berryessa and Penitencia creeks) which flowed though the eastern rancho 
boundary. 

4.3B American Period 

The population of the Santa Clara Valley expanded as a result of the Gold Rush (1848), 
followed later by the construction of the railroad to San Francisco (1864) and the 
completion of the transcontinental railroad in 1869.  Throughout the late nineteenth 
century in the Santa Clara Valley, rancho, Pueblo, and mission lands were subdivided as 
the result of population growth, the Anglo-American takeover, and the confirmation of 
property titles.  Prior to the legal resolution of titles, the transfer of real estate was 
extremely risky.  Large cattle ranches were converted to farming varied crops, and this 
agricultural land-use pattern continued throughout the American Period. 

During the early American Period (1847-1876) stock raising predominated, but declined 
after the drought of 1863-1864, after which wheat-growing became the primary 
agricultural activity (Bean 1978) along with dairy farms, and orchards in the 1860s-
1870s.  During this period, the first experiments with horticulture and other crops took 
place.  The arrival of the San Francisco and San Jose Railroad (1863-1864), followed by 
the development of the refrigerator railroad car (ca. 1880s) had major impacts on the 
general area.  After 1875, the success of many agricultural experiments and expansion of 
markets via rail encouraged the development of horticulture in the Santa Clara Valley.  
As a result, during the later American Period and into the Contemporary Period (ca. 
1876-1940s), horticulture/fruit production became a major industry.  From 1875 onward, 
the need for an expanding market led to innovations in fruit preservation and shipping 
including drying fruit, canning fruit, and shipping fresh fruit in refrigerated cars (Findlay 
1985:13).  In turn, this created a wider economic boom which attracted new residents to 
the Santa Clara Valley (Broek 1932:76-83; Hart 1987). 

Reaches 1 to 4 are in the City of Milpitas while a portion of Reach 4 and Reaches 5-9 and 
Bypass Alternatives 1-2 are located in the northeastern part of the City of San Jose.  The 
county, named after Mission Santa Clara, was one of the original 27 counties of 
California.  San Jose has been the county seat since the beginning and was not only the 
first pueblo in Alta California, but also the first capital of the State of California.  Within 
the Santa Clara Valley, the City of San Jose, founded in 1777 under Spanish authority, 
served as a County seat, a primary service as well as financial and social center.  Most of 
the institutions for higher education and the citizen elite resided in San Jose or its twin, 
the city of Santa Clara (Broek 1932; Hendry and Bowman 1940:750; Hoover et al. 
1966:425; Hart 1987:445-446; Patera 1991:188). 

San Jose has functioned as the "chief city" annexing former smaller rural settlements 
such as Berryessa.  The Pueblo of San Jose, located in what is now downtown San Jose 
from about E. Julian south to San Salvador, later expanded to include the former 
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settlement of Berryessa,18 named in honor of Nicolas Berryessa, initially about four 
miles northeast of San Jose.  The small village of Berryessa was situated in a noted "rich 
fruit region" complete with drying plants.  It warranted a post office (May 1889 to 
October 1904).  It included a school, church, store, and blacksmith shop and a number of 
residences by 1896.  The post office was reestablished June 1976 as a classified station of 
the City of San Jose (San Jose Mercury 1896:132; Broek 1932; Hendry and Bowman 
1940:Map of Pueblo San Jose about 1803 to 1854; Patera 1991:18; USGS 1980). 

Milpitas, approximately five miles northeast of the center of Santa Clara and seven miles 
north of the center of Pueblo of San Jose was located on the western boundary and named 
after the Rancho Milpitas.  The Town was initially known to the Spanish as "Penitencia," 
purportedly after the creek to the west named for "a house of penitence, a small adobe 
building where priests from the mission came at stated intervals to hear confessions" 
(Hoover et al. 1966:444).  It was a "sporting center" for Mexicans living in the general 
area at least once a year with horse racing, dancing, bull fighting, and other Mexican 
sports.  The historic center of Milpitas, about 0.75 miles west of Reach 1, was on the 
flatlands inland from of Southern San Francisco Bay at about the confluence of Arroyo 
de las Coches and Penitencia Creek and along the road east to Calaveras Valley and the 
north-south mission road, later known as the "Road from Oakland to San Jose."  It was 
initially settled by an Irishman, Michael Hughes in 1852, followed by a store and school 
in 1855, a post office in May 1856,19 and hotel in 1857.  The soils in the area were 
exceptionally fertile, peculiarly suited to vegetables and strawberries as well as pears and 
asparagus.  Further east wheat and hay were profitably grown (Stratton 1862; Munro-
Fraser 1881:305-306; San Jose Mercury 1896:104, 106; Sawyer 1922:296; Hoover et al. 
1966:444; Loomis 1986:1; Patera 1991:136). 

During the early American Period, the study area was apparently sparsely settled, 
appropriate for cattle grazing, and later raising crops [see Fig. 4].  As a result, both 
Milpitas and Berryessa were and still are stops on the rail routes through the general 
study area.  Milpitas was a noted shipping depot (San Jose Mercury 1896:106). 

Historic Map Review 

The 1958 Soil Map Santa Clara Area - California (USDA/SCS 1958) shows no 
Kitchen Middens (Ka) in or adjacent to the APE.  This map maps Berryessa Creek 
westerly to Capitol Expressway.  Reaches 0-4/part of 4 did not exist at the time this 
map was made. 

The Creek & Watershed Map of Milpitas & North San Jose (Sowers and Thompson 
2005) with historical wetlands research by the San Francisco Estuary Institute 
indicates that only Reaches 6, 7, and 9 east of Morrill Road are "creeks" which have 
not been engineered or within underground culverts and/or storm drains.  This map 

                                                 
18. "Beryessa" [sic] was located north of Penitencia Creek in the vicinity of Capital Avenue (Capitol 

Expressway) and Berryessa Road (e.g., Sawyer 1922:301). 

19. as May 31, 1858 in Loomis (1986:7). 
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places a ca. 1850 willow grove mostly on the west side of Berryessa Creek at the 
confluence of present-day Los Coches Creek (Sowers and Thompson 2005). 

The 1850-1851 Sherman Day Map of Rancho de las Milpitas shows the "Road to the 
Mission San Jose" along Penitencia Creek along with a number of isolated structures 
and a cluster of four "Berryeza" buildings within the far southeastern part of rancho.  
This building cluster is mapped at least 0.25 miles south of Berryessa Creek.  As 
patented the southern rancho boundary is about 0.4 mile further north (e.g., Cropley 
Avenue), thus placing the cluster within in Pueblo Lands.  The east part of Reach 7 
as well as Reaches 8 and 9 conform to the 1850-1851 "Arroyo del Finado 
Martines."20  The creek is shown flowing past "Berryeza's Garden" and then 
northerly through an area of trees into an extensive marshy area.  This map indicates 
that CA-SCl-593 (P-43-000588) was located on the eastern periphery of the trees, 
east of the marshy area.  "Berryeza's Garden" was situated approximately 0.7 miles 
west of the "Berryeza" buildings adjacent to the south bank of the creek including a 
small part of Reach 7 within the narrow western portion of Berryessa Creek Park in 
the vicinity of present-day Castlegate Drive.  A building owned by "Jaques" was 
located about mid-point on the southern boundary of the garden about 0.25 miles 
south of the alignment. 

White's 1853 Plot representing the Location of School Land Warrants Nos. 135 & 
136; also S.O. Houghton's pre-emption Claim of 160 acres shows area west of the 
eastern boundary of Rancho Milpitas.  This 1853 map places three "Berriesys" 
buildings in about the same location as the 1850-1851 Sherman Day map, south of 
an "arroyo" [present-day Berryessa Creek]. 

Stratton's 1862 Plat of the Milpitas Rancho finally confirmed to The Heirs of Jose 
Maria Alviso shows and labels a "Sausal21 or sink of Milpitas Creek" [Berryessa 
Creek] and another along the southwestern boundary of the rancho, southwest of 
Berryessa Creek.  No other features are located in the vicinity of the creek.  At the 
time, a "Road from Milpitas to Calaveras Valley" is shown crossing the northern 
rancho boundary, two road converge on "Milpitas Village", one "Road" from the 
west side and crossing "Penitencia Creek" and the other the north/south "San Jose & 
Oakland Road"22 which follows the east side of Penitencia Creek. 

Healey's 1866 Official Map of the County of Santa Clara provides rancho names, 
owners, and boundaries and shows structures along the road in Milpitas (not 
labeled).  Calaveras Road/Boulevard (not labeled), the "Arroyo de los Coches," and 
Berryessa Creek (not labeled) are also shown.  The creeks are mapped flowing into 

                                                 
20. rivulet, small stream, or brook of the deceased Martines [former owner Martinez]. 

21. Sausal - grove of willows (Perez 1996:248). 

22. Labeled "Road form Oakland to San Jose" as it proceeds through the southwest corner of Rancho 
Milpitas.  Present-day Oakland Road in San Jose and Main Street in Milpitas. 
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Penitencia Creek after crossing the Western Pacific Railroad (WPRR) San Jose 
Branch tracks23 and north/south road through Milpitas from San Jose northward. 

Thompson's 1866 Map of the Pueblo Lands of San Jose finally confirmed to Mayor 
and Common Council of the City of the City of San Jose shows "Milpitas" in the 
northwest corner of Rancho Las Milpitas and "Milpitas CR. [creek]", present-day 
Berryessa Creek, flowing into "Sausal or sink of the Creek" east of "Penitencia 
Creek".  

Whitney's 1873 Map of the Region Adjacent to the Bay of Bay Francisco is similar to 
Thompson's but does not label the sausal/sink - shown as a moderately illegible map 
symbol - associated with "Milpitas Cr.".  None of the buildings noted on the map 
appear to have been located in/adjacent to the alignment. 

Thompson and West's 1876 Historical Atlas of Santa Clara County maps "Berryessa 
Creek" flowing from the hills into "Penitencia Creek" - and not into a "sausal."  
Berryessa Creek passes through a number of irregularly shaped tracts crossing 
"Milpitas and Beryessa Road" [present-day Great Mall Parkway/Capitol 
Expressway], the "Western Pacific" and "Milpitas Road.”  From east to west these 
tracts consist of 186 acres owned by Carmen A. DeNarvez; 270.50 acres owned by 
Tito de la Roasa; 91.56 acres owned by William Bowman24; 53.71 acres25 and 183 
acres owned of Robert Welsh; and, from south to north, a large tract of 1578.93 held 
acres by Martin Murphy.  This map maps and labels rancho boundaries as well as 
"Milpitas" and "Depot" of the "Western Pacific" and "Oakland Road"/"Milpitas 
Road" west of the APE (Thompson and West 1876:25). 

McMillan's 1905 Official Map of the County of Santa Clara shows further 
subdivision of rancho lands and changes in ownership with "Beryessa Creek" 
crossing Piedmont Road, "Milpitas Lane" which follows the southern boundary of 
Rancho Milpitas and currently known as Cropley Avenue, and "Landes [sic] 
Avenue," "Capitol Ave," the tracks of the "CPRR" (Central Pacific Railroad), and 
"Milpitas Road." 

The USGS topographic series provides additional information regarding the 
configuration of Berryessa Creek through time.  The 1899 USGS San Jose 
topographic quadrangle, surveyed in 1895 has "Berryessa Creek" in the hills flowing 
west a relatively short distance (e.g., midpoint between Old Piedmont Road and 
Morrill Avenue) [see Fig. 4].  By 1895 Landess Avenue had also been built.  
Buildings appear to be shown along the creek in/adjacent/near Reach 7 near the hills.  
The 1943 US War Department San Jose, Calif. topographic quadrangle (photography 
1939, topography 1942) shows Reaches 5 and 6 and part of Reach 7 of "Berryessa 
Creek" still flowing into Penitencia Creek.  As in 1895, structures are shown in the 

                                                 
23. Built between 1917-1921; owned by Union Pacific Company (UP) (McMorris et al. 2002/form). 

24. Located in Pueblo Tract No. 1. 

25. Located in Pueblo Tract No. 1. 
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vicinity of the hills as well as at least one about midpoint near the south bank of 
Berryessa Creek (not labeled) between Piedmont Road and Morrill Avenue, two on 
the north bank of the east side of Morrill Avenue and one on the south bank on the 
west side of Morrill Avenue.  The creek also crosses an unpaved road, a transmission 
line and then the Western Pacific tracks, etc. west of the alignment. 

The 1961 USGS San Jose, Calif. Map shows "Berryessa Creek" passing through 
orchards flanking "Piedmont Road" to east of "Morrill Road."  Orchards were also 
adjacent to the west bank of the creek in Reach 4 and east bank of Reach 3.  By 
1961, the channelized north/south section of Reaches 1-4 as well as Piedmont Creek 
at the boundary of Reaches 2 and 3 had been constructed.  At the time, the creek 
channel proceeded west about 0.25 miles north of Calaveras Road.  This westward 
channel conforms to a channel still shown on the 1980 USGS Milpitas quadrangle.  
By 1961, a railroad spur crossed the alignment just north of Landess Avenue.  As 
shown on the 1980 USGS Milpitas and Calaveras quadrangles [Fig. 2], the buildings 
close to the creek on the 1943, 1961 and 1973 quadrangles had been removed by 
1980 with the exception of buildings in the vicinity of Piedmont Road.  Reach 0 
between Calaveras and Jacklin Roads had been constructed/modified between 1973 
and 1980.  The northernmost portion of Reach 0 on the west side of the railroad 
tracks from about the north side of Jacklin Road to Calera Creek appears to have 
been built between 1961 and 1963 (USGS 1899, 1961, 1973, 1980; US War Dept 
1943 [photography 1939, topography 1942]). 

Map Summary 

Berryessa Creek has also been known as "Arroyo del Finado Martines" (Day 1850-
1851) and Milpitas Creek (e.g., Stratton 1862; Thompson 1866; Whitney 1873). 

Prehistoric archaeological site CA-SCl-593 (P-43-000588) was located on the 
eastern periphery of trees west of a marshy area shown on Day's 1850-1851 Map of 
Rancho de las Milpitas.  A much smaller marshy area, labeled "sausal" or "sink" or 
marked by a symbol is shown on Stratton's 1862 Plat of the Milpitas Rancho, 
Thompson's 1866 Map of the Pueblo Lands of San Jose, and Whitney's 1873 Map of 
the Region Adjacent to the Bay of Bay Francisco.  By 1876, Berryessa Creek had 
been extended west to Penitencia Creek, apparently draining the "sausal" or "sink" 
(Thompson and West 1876:25). 

The northeast corner of the ca. 1850-1851 "Berryeza's Garden" was adjacent to the 
south bank of Berryessa Creek in Reach 7 within Berreyesa Creek Park in the 
vicinity of present-day Castlegate Drive (Day 1850-1851). 

The majority of the alignment of Berryessa Creek has been modified with the 
exception of part of Reach 7 and all of Reaches 8 and 9 (e.g., east of Castlegate 
Drive - and definitely from Messina Drive east; Day 1850-1851).  Reaches 5 and 6 
and part of Reach 7 appear to have been constructed prior to 1942.  The channelized 
north/south Reaches 1-4 portion along with Piedmont Creek at boundary of Reaches 
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2 and 3 appear to have been constructed 1942 and 1961 (US War Dept 1943; USGS 
1961; USDA/SCS 1958 [map]). 

4.4 ARCHAEOLOGICAL SENSITIVITY 

Research conducted in the northern Santa Clara Valley since the early 1980s has 
underscored the high potential for buried prehistoric archaeological sites in the vicinity of 
the Guadalupe River and Coyote Creek as well as other drainages (e.g., see TCR 1980; 
Findlay and Garaventa 1983; Anastasio 1984; Ambro 1996; Basin Research Associates 
1997; see Meyer 2000 for a summary). 

The Guadalupe River and Coyote Creek were prime foci of prehistoric occupation in the 
Santa Clara Valley and Native American use of the project area continued into the 
Hispanic and American periods.  Many of the prehistoric sites recorded in the general 
project area appear to be "midden" sites26 and include both former mound sites as well as 
sites now buried under sedimentary soils.  A number of the recorded sites have yielded 
Native American skeletal remains ranging from isolated burials to several hundred 
individuals associated with prehistoric village locations.  Chronologically, occupation in 
the area clearly ranges from the Middle Archaic Period (3000-500 B.C.) to the Late 
Emergent Period (A.D. 1800) with many of the sites having multiple occupations through 
time but non-continuous occupations through time. 

The prevalence of buried archaeological sites in the general area is largely due to the 
repeated overbank flooding of the Guadalupe River and Coyote Creek which have 
resulted in the deposition of alluvium throughout the area especially in the vicinity of the 
extant water courses (TCR 1980:24).27  Researchers have noted that there is usually no 
surface indication of buried prehistoric cultural materials and often the presence of large, 
complex sites is not clearly suggested by the occasional sparse surface indicators noted 
during a surface inventory.28 

Several researchers in the Santa Clara Valley have noted that the presence/absence of 
certain soil types may indicate some potential for buried cultural resources.  Anastasio 
(1988) has observed that Upper Archaic Period sites in the Guadalupe River floodplain 
tend to be associated with basin soils, while the later Emergent Period sites tend to 
associated with alluvial soils. 

                                                 
26. The midden deposits are characterized by charcoal flecks, quantities of baked and vitrified clay, fire 

affected rock, various shellfish remains (especially Cerithidea californica), faunal remains, and 
various chipped and ground stone artifacts. 

27. For example, the majority of the sites in north San Jose are found along the Guadalupe River.  Most 
of the sites in the area are capped by native sterile overburden varying from 0.3 to 1.57 meters in 
depth and were generally exposed during utility trenching and other subsurface construction (Basin 
Research Associates 1997). 

28. Surface indications of prehistoric sites in the area are often the result of disturbance by historic 
activities that have exposed the buried cultural materials. 
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4.4A Local Sensitivity 

The Cultural Resources Review for the City of San Jose 2020 General Plan Update 
(Garaventa and Guedon 1993) shows Reach 0 and a portion of Reach 5 as not within a 
sensitive zone while a portion of Reaches 5 and Reaches 6 to 9 within areas of sensitivity 
for archaeological resources. 

5.0 PRE-FIELD IDENTIFICATION EFFORTS 

A prehistoric and historic sites records search was completed by the California Historical 
Resources Information System, Northwest Information Center at California State 
University (CSU), Sonoma, Rohnert Park (CHRIS/NWIC File No. 08-0825 dated 
February 25, 2009 by Hagel).  In addition, reference material from the Bancroft Library, 
University of California, Berkeley and Basin Research Associates, San Leandro was also 
consulted. 

The Historic Properties Directory for Santa Clara County (CAL/OHP 2008a) available 
from the CHRIS/NWIC provides the most recent updates of historic property evaluations 
including the National Register of Historic Places, California Historical Landmarks, and 
California Points of Historical Interest reviewed by the State of California Office of 
Historic Preservation (OHP).  Other sources consulted include: the California History 
Plan (CAL/OHP 1973); California Inventory of Historic Resources (CAL/OHP 1976); 
Five Views: An Ethnic Sites Survey for California (CAL/OHP 1988); Archeological 
Determinations of Eligibility (CAL/OHP 2008b) Historic Civil Engineering Landmarks 
of San Francisco and Northern California (American Society of Civil Engineers 1977); 
and, other local and regional surveys/inventories and lists (see REFERENCES CITED 
AND CONSULTED). 

In addition, Mr. Stuart A. Guedon (M.A., Historical Geographer and Archaeologist), 
Basin Research Associates, secured copies of relevant 1850s maps and text regarding the 
locations of the Berryessa dwelling sites on January 2, 2009 at the Office of the Santa 
Clara County Surveyor. 

Thirty-one (31) compliance reports on file with the CHRIS/NWIC include the project 
reaches.  The CHRIS/NWIC records search was positive for recorded archaeological sites 
and reported cultural resources29 located in and/or adjacent to the proposed project and 
within 0.25 miles of Reaches 1-9 and Bypass Alternatives 1 and 2.  Three prehistoric 
sites and one reported cultural resource are mapped by the CHRIS/NWIC in/adjacent to 
Reaches 1-9 and one recorded Native American reburial location is mapped within 0.25 
miles of the APE. 

                                                 
29. Reported Cultural Resources are assigned C-# by the CHRIS/NWIC. 
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5.1 RECORDS SEARCH RESULTS 
5.1A Compliance Reports 

Thirty-one (31) compliance reports include the project reaches.  Three reports, all 
negative, include areas adjacent to the project reaches (see Attachments for 
CHRIS/NWIC mapping of reports). 

Proposed Berryessa Creek Channel Improvements30 

Holman 1975/S-4769; Reaches 0-9 

Cartier 1980/S-5304; part Reach 5 

Cartier 2002/S-26216; part Reach 1 

Burial recovery  - Cartier et al. 1986/S-8115; part Reach 331 

Rosenthal 2008/S-34869;32 Reach 3/4 

Channel Monitoring Reports 

Pacific Legacy 2005/S-29682, Reach 7/8 

Berryessa Creek Park 

Steiner and Quick 1986/S-8270, part Reach 7 

Parcels Adjacent/including Berryessa Creek 

ACRS [Dietz and Wilson] 1987/S-4296, Reaches 1, 2, most Reach 3  

Holman 1978/S-4570, part Reach 9 

Old Piedmont/Brancato parcel - Holman 1980a/S-5274, Anastasio 1987/S-9192, 
Harmon and Anastasio 1989/S-10880, Cartier 2003/S-27082, Reach 9 

Lincoln parcel - Cartier 1983/S-6164 with testing Cartier 1983/S-6165, part 
Reach 3 parcels adjacent to the triangular San Jose Water District 

"Cropley Pump Station" - Holman 1974/S-4377, part Reach 7,  and Bypass 
Alternatives 1 and 2; Holman 1984/S-6697, part Reach 6; Cartier 1981/S-
8415, part Reach 6 

City Infrastructure 

Storm drain - Busby and Garaventa 1982/S-11214, part Reach 7 with Addendum 
Garaventa and Ogrey 1983/S-16899, part Reach 7 

Proposed Gibraltar Drive overcrossing - Cartier 1993/S-15929 with testing Cartier 
1994/S-15947, Reach 3 

                                                 
30. Note Hylkema (2004) not on file at the CHRIS/NWIC cited in Pacific Legacy 2005/S-29682; 

assume at least Reach 7/8. 

31. Three other Burial reports not on file: Cartier and San Filippo (1987, 1988) and Cartier et al. (1986). 

32. Part relocation of railroad tracks not in the vicinity of Reaches 1-3. 
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Montague Expressway Improvement - HPSR - Basin Research Associates 
1999/S-23356), ASR - Basin Research Associates 1999/S-23357, and 
HASR - Hill 1999/S-23358, Reach 3/4 

South Bay Water Recycling Program 

Cartier 1992/S-14230, Reaches 1-3 and part 4 
Treatment Plan - Busby et al. 1996/S-19072, part Reach 3 
Monitoring Closure Report - Busby 1999/S-23080, part Reach 3 [as mapped]  
Additional Inventory - Busby 1999/S-23105, part Reaches 2-3; Busby 2000/S-

23382, crosses Reach 3 

City of San Jose General Plan Review 
Garaventa and Guedon 1993/S-S-15228; all Reaches 

S-4296 ACRS (Dietz and Wilson 1987) 

 The Report of the Archaeological Reconnaissance of the Proposed South Bay 
Industrial Center, Santa Clara County, California (ACRS [Dietz and Wilson] 
1987/S-4296) provides sections entitled Project Location, Project Description, 
Previous Archaeological and Historical Research (including the results of a 
negative records search), Investigation Method, and Investigation Results, Project 
Impacts Upon Archeological Resources [Direct] and Indirect Impacts Upon 
Archeological Resources, and Mitigation and Recommendations.  The field survey 
reviewed both banks of Reaches 1, 2, and most of Reach 3 to north of a substation 
(north of Landess Avenue) including the entire creek bed and side surfaces, 
estimated as to a depth of approximately 10 feet in some areas.  A midden deposit 
with fire cracked rock (FCR) and Ostrea lurida and Cerithidea shell were observed 
within an area of approximately 20 x 20 meter area on the west side of Berryessa 
Creek in the creek and access road right-of-way west to approximately 10 meters 
east of the Western Pacific tracks.  "Little color change" was observed between the 
site (FCR and shell) and the surrounding light grey soil.33  A large portion of the 
deposit appeared to have been destroyed by the channelization of Berryessa Creek.  
[The CHRIS/NWIC later assigned this site, ACRS Temporary #74.8.06/1, C-167.  
It is possible that this resource or a portion of this site was later recorded as CA-
SCl-593 (P-43-000588) (Stradford and Cartier 1986/form).  CHRIS/NWIC maps 
C-167 and CA-SCl-593 as separate sites]. 

S-4377 Holman 1974 

 The letter report regarding an archaeological site reconnaissance, lands of Starlite 
Homes, San Jose, California (Holman 1974/S-4377) involves a 16.1 acre project 
parcel situated adjacent to north side of Berryessa Creek, part of Reach 7 and the 
south side of Cropley Avenue including part of Bypass Alternatives 1 and 2.  Most 

                                                 
33. A Cropley clay loam, 1 to 3 percent slopes (Cv), a dark grayish-brown moderately friable, 

noncalcareous, neutral clay loam surface soil to depths of 14 to 23 inches (USDA/SCS 1958:75). 
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of the far western part of Bypass Alternative 2 crosses this project parcel.  Maps 
and records at the Treganza Museum were consulted prior to conducting a survey.  
The results were negative for recorded archaeological sites and "indicated" that a 
10-foot corridor adjacent to the creek had been surveyed previously [citation not 
provided].  Survey results were negative. 

S-4570 Holman 1978 

 The letter report regarding an archaeological reconnaissance of the proposed Lands 
of Lo Bue (Holman 1978/S-4570), approximately 30 acre parcel east side of Old 
Piedmont Road (part Reach 9), northeast San Jose includes a records search and 
field survey identified CA-SCl-156 (P-43-000168) to south of project along Old 
Piedmont Road and Copley Road.  The partial survey of project area concentrated 
on level ground on western edge of project; northern edge of property which 
apparently had been quarried in recent years; and, "detailed inspection" of rock 
outcroppings along creek bed and banks.  "No evidence of grinding holes or pecked 
or painted art were found along or next to the creek.  Neither was there any 
evidence of archaeological remains found in the flat area on the western edge of the 
project area, nor do I fee that any will be found in a buried state at a later date." 

S-4769 Holman 1975 

 The letter report regarding a proposed Berryessa Creek channel improvement from 
the confluence with Lower Penitencia Creek near North Main Street (Reach 0) to 
Old Piedmont Road (Reach 9) (Holman 1975/S-4769).  The proposed 
improvements to the creek channel were described as "an expansion of the present 
right of way as much as 80 feet at the beginning of the project, relocation of the 
channel in a portion of the project area, the construction of new earth levees and 
accompanying access roads and protective chain link fences and, I would assume, 
the re-grading of the trapezoidal channel itself."  This creek was one of many 
surveyed in summer 1973 for the County [Santa Clara Valley Water District] with 
relevant pages of a Woodward-Clyde (1975) report attached [summarized below].  
The maps and records were consulted at the Treganza Museum and data in the 
possession of Mr. and Mrs. Chester King found no additional information.  The 
survey involved the area of direct impact and a sample of open space within the 
"100 year flood plain.”  A survey corridor of 100 feet on either side of the proposed 
channel from Calaveras Road to the Old Piedmont Road.  Only "small sections" 
could be surveyed due to roads and buildings.  The "100 year flood plain" survey 
includes open space around the existing creek channel excluded Reaches 1-3 
between Calaveras Road and Landess Avenue were not surveyed due to high thick 
grasses; the remainder appears to have been surveyed, relying on 100-foot transect 
intervals.  No sites were observed.  Soil is described "a uniform color and 
consistency, and except for one small area ....completely devoid of (or nearly so) 
the usual amounts of rock, both chert and other kinds, found on the surface around 
the Santa Clara Valley."  Portions of Woodward-Clyde Consultants (1975) report 
are attached: an EIS cover page, selected Figures 6, 11, 20, 21 [Figures 20-21 
include Jacklin Road to east of Old Piedmont Road], and History and Archaeology 
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text regarding the absence of significant historic sites, sources (National Register of 
Historic Places, California Historic Preservation Officer, and the Santa Clara 
Historical Heritage Commission), the results of the archaeological survey 
conducted, and discussion of project impacts, and "precautions" (mitigation 
section).34  The survey involved "A thorough survey of the entire modified channel 
alignment of Berryessa Creek, as proposed by the District, revealed no significant 
relics and a sampling of the 100-year flood plain of the creek downstream of the 
point 1500 feet above Old Piedmont Road [Reach 9] resulted in no archaeological 
finds, either." 

S-5274 Holman 1980 

 This report regarding the Old Piedmont Property (Holman 1980/S-5274), an 
approximately 40-acre parcel northeast side of Old Piedmont Road at the junction 
of Old Piedmont and Cropley Road, includes Reach 9.  The records search and 
field survey of this parcel identified CA-SCl-156 (P-43-000168) on the southwest 
corner of Old Piedmont Road and Copley Road along the bank of Berryessa Creek 
and CA-SCl-157 (P-43-000169) within 0.25 miles of project.  The field survey was 
negative but noted the surface of "all of the flat along the creek" is obscured by an 
old house and other structures. 

S-5304 Cartier 1980 

 The Archeological Evaluation of the Proposed Berryessa Creek Flood Control 
Project between Cropley Ave and Highway US 680 (Cartier 1980/S-5304) consists 
of an Abstract, Location and Description of the Subject Areas, Request for 
Archaeological Evaluation, Archaeological Survey, and Conclusions and 
Recommendations.  The records search noted CA-SCl-156 and -157 (P-43-000168 
and -000169) upstream of the project and field survey of 1900 foot long portion of 
Reach 5 between I-680 and Cropley Avenue was negative.  This survey involved 
"four transects, one on each side of the creek bed examining each exposed bank, 
and one on each bank top."  The "excellent" survey conditions - recent erosion 
along the creek bank - exposed a vertical soil profile of up to three meters showing 
mostly disturbed soil above the lower 3-feet/90-centimeters). 

S-6164 Cartier 1983 

 The Cultural Resource Evaluation of the Lands of Lincoln Property Company on 
Milpitas Blvd in the City of Milpitas, Santa Clara County, CA (Cartier 1983/S-
6164) involved a parcel situated between Milpitas Boulevard and Pieper Drive35 
and north of Landess Avenue within Reach 3 just south of PG&E Substation.  This 
report provides an Abstract, Location and Description of the Subject Area, Request 

                                                 
34. Pages 3-77, 4-12, 5-6, 6-7.  Page 3-77 refers to Appendix 9 responses by the California Historic 

Preservation Officer and the Santa Clara Historical Heritage Commission and to Appendix 10, the 
archaeological survey by Holman.  These appendices are not attached. 

35. No longer extant.  Pieper Drive was on the east side of and parallel to the railroad tracks. 

Berryessa Creek Project - Inventory 
HPSR/FOE – December 2010 
W912PL-07-D-0048 (CM08) 



25 

for Archaeological Evaluation, Archaeological Survey, and Conclusion [sic] and 
Recommendations.  The records search identified "An unrecorded prehistoric site" 
"just off the northeast corner of the project.  The site, located on the west side of 
Berryessa Creek, between Milpitas Blvd and the Western Pacific Railroad 
alignment, was destroyed during the channelization of Berryessa Creek.  At the 
time of discovery, the remains of the midden were evident on the levees of the creek 
channel and consisted of fire-cracked rock and shell.  Some shell scatter was also 
noted east of the levee (A.C.R.S., n.d.) [conforms to ACRS 1987/S-4296, 
Temporary site #74.8.06/1, CHRIS/NWIC C-167].  The survey was negative, "The 
entire parcel was covered with parking lot surface or structure."  Testing or 
archaeological monitoring was recommended. 

S-6165 Cartier 1983 

 The Subsurface Archeological Testing of the Lands of Lincoln Property Company 
on Milpitas Blvd in the City of Milpitas, Santa Clara County, CA (Cartier 1983/S-
6165) was preceded by a Cultural Resource Evaluation36 for a 13 acre parcel 
located between Milpitas Boulevard and Pieper Drive which recommended testing 
or archaeological monitoring which identified "An unrecorded prehistoric site" 
"just off the northeast corner of the project.  The site, located on the west side of 
Berryessa Creek, between Milpitas Blvd and the Western Pacific Railroad 
alignment, was destroyed during the channelization of Berryessa Creek.  At the 
time of discovery, the remains of the midden were evident on the levees of the creek 
channel and consisted of fire-cracked rock and shell.  Some shell scatter was also 
noted east of the levee (A.C.R.S., n.d.) [citation also in Cartier 1983/S-6164].37  The 
testing report includes an Abstract, Location and Description of the Subject Area, 
Request for Archaeological Evaluation followed by Archival Background and 
Testing, Conclusion [sic] and Recommendations.  The survey of project parcel was 
negative, likely because the surface was capped "in oiled and screened gravel and 
hardtop parking surfaces" (:1).  The 13 trenches and 9 auger borings were negative.  
The thirteen (13) trenches varied from 100 to 310 cm in depth; the 9 four-inch 
auger borings from 40 to 130 cm.  Some natural Franciscan chert gravel and 
cobbles were observed in Auger #1 near Milpitas Boulevard between 0-40 cm 
DBS. 

S-6697 Holman 1984 

 The letter report for Cropley Avenue Property, San Jose (Holman 1984/S-6697) 
involves a less-than 10-acre triangularly shaped parcel situated on the north side of 
Berryessa Creek Reach 6 on the north side of west end Bypass Alternative 2 and 
south side of Bypass Alternative 1.  The records search was negative in/adjacent to 
the project and noted CA-SCl-156 and -157 recorded upstream (P-43-000168 and -
000169).  Two previous negative surveys had included part of the proposed project: 

                                                 
36. Not cited: Cartier et al. 1983/S-6164. 

37. Archaeological Consulting Services n.d. appears to conform to: ACRS 1987/S-4296, ACRS 
Temporary #74.8.06/1, CHRIS/NWIC C-167. 
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Holman and Cartier [not cited in report: Holman 1974/S-4377; Cartier 1981/S-
8415].  In addition to lush weeds, probable fill material was observed near Cropley.  
No artifacts were observed within the "light brown to gray clays mixed with large 
amounts of rock, including water worn chert cobbles, fist sized and under, many of 
which were of artifactual quality." 

S-8115 Cartier et al. 1986 

 The Burial Recovery at Berryessa Creek in the City of Milpitas, County of Santa 
Clara (Cartier et al. 1986/S-8115) within Reach 3 provides the circumstance of the 
discovery human remains during a field reconnaissance by the U.S. Army Corps of 
Engineers and the salvage of a human burial and associated prehistoric deposit at 
the Berryessa Creek Site, CA-SCl-593.  The report describes personnel involved 
(archaeologists, osteologist, and Native American) and includes a research 
framework, field procedures, faunal and lithic descriptions/analysis, unit/level 
records, radiocarbon analysis (including Beta Analytic Inc. data sheet), and 
osteological material from Burial 1 [only].  See the description of CA-SCl-593 (P-
43-000588) for additional detail.38 

S-8270 Steiner and Quick 1986 

 An Archeological Assessment of Berryessa Creek Park, City of San Jose, Santa 
Clara County, California (Steiner and Quick 1986/S-8270) was undertaken for 
proposed modifications to existing Berryessa Creek Park situated in part of Reach 
7.  At the time, was bounded by Berryessa Creek on the north, Messina Drive on 
the west, Isadora Drive on the south, and Majestic Elementary School on the east.  
The report provides a brief Historic Setting, Ethnographic Setting, a summary of 
the Records Search, results of the archaeology survey, and conclusions and 
recommendations.  Two recorded prehistoric sites, a lithic scatter and an isolated 
possible stone tool were identified along Berryessa Creek approximately 0.25 and 
0.5 mile upstream from the Park project [assume CA-SCl-156 (P-43-000168) and 
SCl-157 (P-43-000169)].  The "Thorough inspection of the site, with particular 
attention to the creek channel and its banks" was negative.  "However, it was 
apparent that development of the present park, including the construction of the 
berm alongside the creek and turf installation, has altered or obscured most of the 
original ground surface.” 

S-8415 Cartier 1981 

 The Cultural Resource Evaluation of the Day Saints Project in the City of San Jose, 
County of Santa Clara (Cartier 1981/S-8415) is located on the south side of 
Cropley Road on the east side of Morrill Road adjacent to the north bank of 

                                                 
38. Cartier and San Filippo (1987) presented a paper at the Society for California Archaeological (SCA) 

meetings in 1987 and published their paper in 1988.  The 1988 paper includes the disinterment of a 
second burial eroding from the west bank of the creek.  See the description of CA-SCl-593 (P-43-
000588) for additional detail. 
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Berryessa Creek Reach 6 and west side of the triangular San Jose Waterworks 
parcel adjacent to north side of west end Bypass Alternative 2 and south side of 
Bypass Alternative 1 to Morrill Avenue.  Portions of this parcel include the entire 
Holman 1974/S-4377 and part of the Holman 1984/S-6697 parcel.  The Cartier 
report includes an Abstract, Location and Description of the Subject Area, Request 
for Archaeological Evaluation, Archaeological Survey, and Conclusions and 
Recommendations.  The records search and survey were negative.  CA-SCl-156 
and -157 were identified east of the project.  The surface "soil consisted of tan 
sandy loam with gravel.  The rock consisted of sandstone and natural chert." 

S-9192 and S-10880 Anastasio 1987 and Harmon and Anastasio 1989 

 A Cultural Resources Assessment of the Lands of Brancato on Old Piedmont Road, 
Santa Clara County, California (Harmon and Anastasio 1989/S-10880) relies on 
the text and management recommendations of the earlier Anastasio (1987/S-9192) 
report with an updated records search for a parcel situated within Reach 9, 
"bounded on the west by Old Piedmont Road, on the north by San Jose city line, on 
the east by Berryessa Creek, and on the south by various properties."  This parcel 
is approximately the same as Holman (1980/S-5274).  The report provides a project 
location and description, Background (Native American and Historic Period), 
Archaeological Field Survey, Summary and Conclusions, and Management 
Recommendations.  The report maps CA-SCl-156 at about midpoint along the 
western edge of the project [e.g., Reach 8 and east end of Bypass Alternatives 1 and 
2] and CA-SCl-157 further west along Cropley Road [Bypass Alternatives 1 and 2].  
In addition "four [Berryessa family] palizadas" were identified ... in a row 'along 
the south bank of Berryessa Creek just west of the Old Piedmont Road (Hendry and 
Bowman 1940:862)'."39  The field survey results were negative for prehistoric 
and/or "clearly historic archaeological material and/or existing or potential heritage 
trees in/adjacent to the Berryessa Creek APE.  An existing residential complex at 
2052 Old Piedmont Road was present in the northwestern corner of the parcel 
(northwest of the Reach 9) with "remnants of a small wooden building, consisting 
of a few standing posts and a jumble of boards" were observed "at the southern 
edge of the parcel near Berryessa Creek."  Subsurface testing was not 
recommended.  Archaeological monitoring was recommended due five factors, four 
of which are applicable to the Berryessa Creek APE: the presence of prehistoric 
archaeological site [CA-SCl-156] adjacent/possible within the proposed project; 
"the possibility of encountering isolated Hispanic Period material associated with 
the Berryessa palizadas"; "the potential sensitivity of the geomorphic location in 
the Los Buellis Hills between two sources of water [Berryessa and Sweigert 
Creeks]; and, "limited ground surface visibility, which may have obscured more 
definite cultural indicators".  See also the update of this report by Harmon and 
Anastasio (1989/S-10880). 

                                                 
39. Hendry and Bowman (1940:862-863, H&B #18-21), Four Berryessa Palizada Dwelling Sites, dating 

to the early 1830s (prior to 1833).  See report text under subheading Potential Hispanic Era 
Resources. 
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S-11214 Busby and Garaventa 1982 

 A Cultural Resources Assessment of Five Storm Drains, City of San Jose, 
California (Busby and Garaventa 1982/S-11214) reviews five Locations, Research 
Sources Consulted, archival results, a brief historic overview with attention to each 
of the five locations, summaries of prehistoric and historic resources, and 
Summary/management Recommendations.  A field reconnaissance of the five 
projects was not undertaken due to the presence of paving and/or concrete.  
Location Sierra Creek No. 3, situated within the existing creek channel of 
Berryessa Creek (part Reach 7), was to be extended ca. 500 feet west of the former 
boundary of Berryessa Creek Park (west of Messina Drive) by extending the 
existing creek channel about 5-10 feet deeper "ca. 400 feet of pipe placed east of 
the ditch along Melchester Drive."  Two sites, CA-SCl-156 and SCl-157 were 
identified and mapped within 0.25s and 0.76 miles of the Sierra Creek No. 3 
location.  A high sensitivity/potential for possible cultural resources was identified.  
Intensive archaeological monitoring was recommended.  See also Addendum 
(Garaventa and Ogrey 1983/S-16899). 

S-14230 Cartier 1992 

 The Evaluation of Archaeological Resource for the San Jose/Santa Clara 
Nonpotable Water Reclamation Project (Cartier 1992/S-14230) is bounded on the 
east by I-680 and includes most of the City of Milpitas Reaches 1-3, and part Reach 
4 as well as Cities of San Jose and Santa Clara.  This report provides 
Environmental Background and Ethnographic Background, the results of an 
Archival Background including Description of Archaeological Sites Which May be 
Impacted, including CA-SCl-593 (P-43-000588) and C-167 in the Reclamation 
Project East Zone and the results of a Surface Reconnaissance which noted 
"Exposed dark brown silty midden was visible in the creek bank" just north of 
Montague Expressway which appears to conform to CA-SCl-593 [:22 site number 
not stated].  The Recorded Sites in the Field Survey Alignments (:27) reviews both 
CA-SCl-593 and C-167.  CA-SCl-593 surface visibility was "hampered by fill and 
gravel" with very good visibility along the creek "with little vegetation and exposed 
midden.  Milpitas Boulevard, channelized Berryessa creek, and railroad tracks 
"intersect the site"; a modified Franciscan chert flake and cobbles, fire-cracked 
rock, Cerithidea and oyster shell fragments, and mammal bones (possibly human) 
were observed along the creek bank.  C-167 was covered by an industrial building 
and parking lot with poor visibility due to the parking lot and landscaping.  No 
cultural material was observed.  The Conclusions and Mitigations :29 concluded 
that CA-SCl-593 would be impacted on the west side by a 12-inch pipeline and 
recommended final design review, archaeological monitoring, and salvage 
recovery.  C-167 would be impacted on the east side by a 12-inch pipeline.  
Recommendations for C-167 were limited to final design review and 
archaeological monitoring. 
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S-15228 Garaventa and Guedon 1993 

 Cultural Resources Review for the City of San Jose 2020 General Plan Update 
(Garaventa and Guedon 1993/S-15228) shows part of Reaches 5 to Reach 9 on the 
1980 USGS Calaveras Reservoir, Calif. topographic quadrangle within an area of 
sensitivity for archaeological resources.  The APE for Reach 0 to a portion of 
Reach 5 is not shown as sensitive for archaeological resources. 

S-15929 Cartier 1993 

 The Cultural Resource Evaluation of the Milpitas Boulevard Overcrossing Project 
Located in the City of Milpitas, County of Santa Clara (Cartier 1993/S-15929) 
involves a proposed overcrossing over Berryessa Creek just east of Milpitas 
Boulevard on Gibraltar Drive40 within Reach 3  This report provides an Abstract, 
Request for Archaeological Evaluation, Qualifications of Archaeological Resource 
Management, Location and Description of the Subject Area, Methodology (archival 
search, surface reconnaissance, and written report), Archival Background, Surface 
Reconnaissance, and Conclusions and Recommendations.  "Small amounts of 
prehistoric cultural materials were found within the subject area; probably relating 
to CA-SCl-593" which is characterized as a "large midden deposit with burials" 
identified next to the project and relocated 100 yards upstream from the proposed 
project.  The overcrossing area finds consisted of small amounts of prehistoric 
cultural material (fire-cracked rock and Cerithidia shell).  Cartier states that "CA-
SCl-593, or the Berryessa Site, was first detected by Deetz [sic] (Dietz and Wilson) 
(C-167), later recorded by Stradford and Cartier (1986), and subject to a salvage 
excavation of human burial (female, 18-20 years of age, radiocarbon date of 1660 + 
80 B.P.) and associated prehistoric deposit as a result of a field reconnaissance by 
the U.S. Army Corps of Engineers.  Nonetheless, the site is mapped south of the 
proposed project [Note: as mapped by the CHRIS/NWIC, the project appears to 
include part of C-167 (e.g., CHRIS/NWIC File No. 08-0825)].  Recommendations 
consisted of one hand excavated unit and eight (8) auger units to define the 
prehistoric deposit along with archaeological monitoring during construction. 

S-15947 Cartier 1994 

 The report for the Archaeological Testing Milpitas Boulevard Overcrossing Project 
Located in the City of Milpitas, County of Santa Clara (Cartier 1994/S-15947) 
incorporates some of the information in his Cultural Resource Evaluation (Cartier 
1993/S-15929) and also includes Environmental Setting, Ethnographic 
Background, Archival Background, Field Method, Testing Results, and 
Conclusions And Recommendations.  One 1 x 1 meter hand excavated unit was 
located on the east side of Berryessa Creek within the proposed bridge footprint.  
Eight auger units were dispersed, four on each side of the creek and north/south of 
the proposed bridge.  The 1 x 1 meter unit exposed a dark brown silty loam 
changing to a medium brown sterile soil at approximately 90 cm with shell (marine 

                                                 
40. This overcrossing was not built; Gibraltar Drive terminates on the west side of Milpitas Boulevard. 
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and land), fire-cracked rock, bone, debitage, baked clay, and historic metals (2; 
wire in 0-20 cm and an expended cartridge in 40-60 cm).  A single Franciscan chert 
thinning flake was recovered from 20-40 cm.  Shell was found from Level 0-20 cm 
to 80-100 cm and rodent bone at 0-20 cm, 40-60 cm and a small mammal vertebrae 
at 60-80 cm.  No cultural material was present in Auger Units 1-4 on the west side 
of the creek or Unit 8 on the east side of the creek.  A single Cerithidea shell was 
recovered from Unit 5 at 20 cm, and Units 6-7 at 40 cm on the east side of the 
creek.  These finds were interpreted as a "related to" CA-SCl-593. 

S-16899 Garaventa and Ogrey 1983 

 The Addendum (Garaventa and Ogrey 1983/S-16899) to A Cultural Resources 
Assessment of Five Storm Drains, City of San Jose, California (Busby and 
Garaventa 1982/S-11214) reviews the placement of a proposed replacement of a 
pedestrian bridge (footings), sidewalks, and cul-de-sac street improvement 
necessitated by the construction of the proposed bridge over Messina Drive within 
Reach 7.  The recommendations in the 1982 report were deemed appropriate. 

S-19072 Busby et al. 1996 

 The Historic Properties Treatment Plan South Bay Water Recycling Program 
(Busby et al. 1996/S-19072) in the Cities of Milpitas, San Jose, and Santa Clara 
provides a Summary Of Previous Work in the Project Area, an Historic Properties 
Review (Recorded and Non-recorded sites, and Impacts to Potential National 
Register Properties), an Archaeological Data Recovery Plan (ADRP), Field 
Methods and Analytical Strategies, Effect to Historic Properties with an Historic 
Property Monitoring and Protection Plan (HPMPP), Monitoring and Historic 
Property(ies) Protection Plan (MHPPP), Reports and Dissemination of Results, and 
Curation.  This extensive pipeline project includes part of Reach 3. 

 The Monitoring Closure Report regarding the South Bay Water Recycling Program 
- Cultural Resources Program (Busby 1999/S-23080) noted no resources in or near 
the portion of the extensive pipeline project which included part of Reach 3. 

S-23105 Busby 1999 

 This report regarding Historic Properties Affected or Potentially Affected by the 
South Bay Water Recycling Program "Package 1" Segments SC 1, SC 3, SC 5, M 2, 
M 3, M 4, M 5 and SJ/C 1, Cities of Milpitas, San Jose, Santa Clara, and 
Sunnyvale, Santa Clara County (Busby 1999/S-23105) includes portions of 
Reaches 2-3 and provides Research Sources Consulted, Project Specific Reports 
and Program Activities, Significance Criteria, Historic Properties Identified (Native 
American, Ethnographic, Hispanic Era, American Period), Summary of Historic 
Properties In/Adjacent/Near by segment, and Recommendations.  This report 
includes part of Reaches 2-3 with C-167 and CA-SCl-593 (P-43-000588) identified 
as south of Segment M 4, "[Milpitas] Town Center", south of the pipeline which 
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would proceed along Milpitas Boulevard and Gibraltar Avenue to the west side of 
Berryessa Creek, Reach 3.  

S-23356, S-23357, and S-23358 Basin Research Associates 1999 

 The Historic Property Survey Report [HPSR] (Basin Research Associates 1999/S-
23356), Archaeological Survey Report [ASR] (Positive) (Basin Research 
Associates 1999/S-23357), and Historic Architectural Survey Report [HASR] 
(Abbreviated) (Hill 1999/S-23358) for the Montague Expressway Improvement 
Project, Cities of Santa Clara, San Jose, and Milpitas, Santa Clara County, 
California cross Reaches 3 and 4 along the Montague Expressway.  The HPSR 
contains Summary of Findings, Project Location and Description, Resume of 
Survey, Public Participation and Coordination, Resources Identified, 
Documentation to Support Conclusion of No Effect, Informal Agency View, and 
Conclusions.  The ASR provides An Introduction and Summary of Findings, 
Project Location and Description, Research Sources Consulted and Results, 
Background Review, Field Methods and Survey, Findings, and Conclusions.  The 
HASR is limited to a Summary of Findings.  No historic properties were identified 
within the Archaeological or Architectural Areas of Potential Effect in or adjacent 
to Reaches 3 and 4.  Berryessa Creek Bridge No. 37C-127 was built in 1968 and 
evaluated as a Category "5," not eligible for the National Register of Historic 
Places. 

S-23382 Basin Research Associates 2000 

 The Cultural Resources Assessment (Positive) Historic Properties Affected or 
Potentially Affected by the South Bay Water Recycling Program Phase 2 Facilities 
Modifications to Existing Projects SJ-1, SJ-2, SC-5, M-1 and New Segments SJ-3, 
SJ-4, SJ-5, SJ-6, SJ-7, M-2, M-5, Cities of San Jose and Milpitas, Santa Clara 
County (Basin Research Associates 2000/S-23382) provides Previous South Bay 
Water Recycling Program Reports, Research Sources Consulted, Historic and 
Archaeological Resources - Summary Context (Native American, Hispanic Period, 
American Period), Summary of Historic Properties In/Adjacent/Near by segment, 
Evaluation of Environmental Impacts to Historic and Archaeological Resources, 
and Segment Recommendations.  No recorded or reported sites were identified 
in/adjacent to Segment M-1 Eastern Milpitas which crosses Reach 3/Berryessa 
Creek along Yosemite Drive. 

S-26216 Cartier 2002 

 The Cultural Resource Evaluation of the Berryessa Creek Levee Project in the City 
of Milpitas, County of Santa Clara (Cartier 2002/S-26216) reviews a 1.7 mile 
portion of Berryessa Creek, mostly Reach 0, from the south side of Calaveras 
Boulevard north (Reach 1).  The report includes an Abstract, Request for 
Archaeological Evaluation, Qualifications of Archaeological Resource 
Management, Location and Description of the Subject Area, Methodology 
(California Register Criteria, National Register Criteria), Ethnographic 
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Background, Historical Background, Archival Background, Surface 
Reconnaissance, and Conclusions and Recommendations.  The segment including 
Calaveras Boulevard and northern extent of Reach 1 to North Hillview Drive is 
described as less than 1000 feet long and approximately 160 feet wide with a single 
levee and road on each side of the creek channel.  Results were negative. 

S-27082 Cartier 2003 

 The Cultural Resource Evaluation of Lands of Brancato on Old Piedmont Road, 
City of San Jose (Cartier 2003/S-27082) reviews an approximately 4.5 acre project 
located in Reach 9 on the east side of Old Piedmont Road which differs slightly 
from the configuration reviewed previously by Holman (1980/S-5274), Anastasio 
(1987/S-9192), and Harmon and Anastasio (1989/S-10880).  This report provides 
an Abstract, Request for Archaeological Evaluation, Qualifications of 
Archaeological Resource Management, Location and Description of the Subject 
Area, Methodology Archival Background, Surface Reconnaissance, and 
Conclusions and Recommendations.  CA-SCl-156, a "flake scatter" was identified 
as across Piedmont Road.  The survey was negative for prehistoric resources with a 
ca. 1920-1930 Spanish Revival style residences and other structures dating between 
1920-1960 present.  A trench east and south of Berryessa Creek was examined 
revealing an upper layer of dark clay rick loam with lower layers of orange-brown 
clay with streaks or calcium carbonate.  Rock included sandstone and conglomerate 
and igneous rock in gravels, cobbles, and bedrock. 

S-29682 Pacific Legacy 2005 

 The Archaeological Monitoring Report for the 2004 Santa Clara Valley Stream 
Maintenance Project (Pacific Legacy 2005/S-29682) for the Santa Clara Valley 
Water District (SCVWD) identified Berryessa Creek at Piedmont Avenue, the 
interface of Reaches 7/8, as a potentially archaeological sensitive location.  The 
report provides a Management Summary, Introduction, Project Description, 
Monitoring Results, and Conclusions which were negative.  In the case of 
Berryessa Creek at Piedmont Avenue, large quantities of colluvial sediment during 
winter "must be removed periodically to minimize the possibility of flooding" (Jae 
Lee, SCVWD).  The August 4-5, 2004 monitoring had been recommended due to 
the proximity of CA-SCl-159 [sic] (P-43-000171) and CA-SCl-156 (P-43-000168).  
In addition, a disarticulated Native American long bone had been reported within 
the sediments during previous excavations in the general area (Jae Lee, 
SCVWD).41  Impacts consisted of the removal of part of the creek bank for 
equipment access and the excavation and removal of soils within the creek bed.  A 
bulldozer removed approximately 4-5 feet of sediment in increments of 10-12 
inches until the original creek bed was exposed.  Trucks were used to haul the soils 
excavated off site.  The top layer (approximately 12 inches deep) "consisted of 

                                                 
41. Probably the P-43-001136 find which was reburied on the east side of Berreyesa Creek opposite a 

residence at 3327 Park Haven Court (west of Piedmont Road). 
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small to medium size rocks mixed with light gray sand, roots, and some modern 
household refuse."  The very homogeneous layer below was "a mass of light gray 
gravel, mixed with light brown sandy clay, light brownish gray sand, and very 
coarse granular structures.”  "Several faunal bones were found at 4 to 5 feet deep.  
In addition, several pieces of unmodified chert, brick fragments, small pieces of 
wood, and a handful of glass f 42ragments were also noted.  

                                                

S-34869 Rosenthal 2008 

 The Archaeological Survey and Geoarchaeological Trenching for the Freight 
Railroad Relocation and Lower Berryessa Creek Project in the Cities of Fremont 
and Milpitas, California (Rosenthal 2008/S-34869) includes a shared project 
between the Valley Transportation Agency and SCVWD located at the Reach 3 and 
4 interface at Landess Avenue.  This report was negative with "little potential to 
impact significant archaeological resources."  The report provides a Summary of 
Findings, Introduction, Project Location and Description, Natural and Cultural 
Background, Records Searches and Archival Research, The Issue of Buried 
Archaeological Sites in the Santa Clara Valley, Native American Consultation, 
Field Inventory and Findings [limited to areas not previously surveyed], 
Geoarchaeological Exploration and Findings, Summary and Conclusions.  
Berryessa Creek is among the "watercourses" described as "contained in artificial 
channels and do not follow their historical alignments." 

5.1B Sites and/or Reported Cultural Resources In/Adjacent 

Three prehistoric sites and one reported cultural resource are mapped by the 
CHRIS/NWIC in/adjacent to Reaches 1-9 (see Attachments). 

CA-SCl-156 (P-43-000168), a "flake scatter" - a single flake and two shells with 
some possible fire-affected rock; part of Reaches 7-8 (see Attachments, Form 1). 

CA-SCl-157 (P-43-000169) an "open ? artifact [not described]; as mapped by the 
CHRIS/NWIC as adjacent to Bypass Alternatives 1 and 2, but as described.  
Comment: this artifact should have been recorded as an isolate rather than as a site 
(see Attachments, Form 2). 

CA-SCl-593 (P-43-000588), a prehistoric site with Native American burials; Reach 3 
(see Attachments, Form 3 + supplemental materials). 

C-167, a Reported (but unrecorded) Cultural Resource, possible midden excavated 
from CA-SCl-593 (P-43-000588) and redeposited; Reach 3.  Comment: Cartier 
(1993:3/S-15929), states that "CA-SCl-593, or the Berryessa Site, was first detected 
by Deetz [sic] (Dietz and Wilson) (C-167), who identified the site as a midden 

 
42. This report cites Hylkema (2004) Archaeological Survey Report [ASR] for the Proposed 2004 

Stream Maintenance Program: Thirty-one Locations within Santa Clara County, California which 
is not on file, L. Hagel, CHRIS/NWIC, personal communication, 2/27/2009). 
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deposit marked by fire cracked rock and shell scatter, and located on the west side of 
Berryessa Creek" (see Attachments, Card 1).  

Site Summary 

CA-SCl-156 (P-43-000168) is a "flake scatter" described as a single flake and two 
shells with some possible fire-affected rock recorded adjacent to Berryessa Creek at 
the junction of Old Piedmont and Cropley Roads (part of Reaches 7-8) (Bergthold 
1974/form). 

Comment: Cultural material could have been deposited/removed from this recorded 
archaeological site location by periodic flooding of Berryessa Creeks; the 
construction of Old Piedmont Road and/or Cropley Road; and/or, the existing 
residential complex and the San Jose Water Works tanks. 

National Register Status:  CA-SCl-156 (P-43-000168) does not appear on the 
Archeological Determinations of Eligibility list for Santa Clara County (CAL/OHP 
2008b).  In the opinion of Basin Research Associates, the site does not appear to 
satisfy National Register criteria, including integrity of location and/or (d) ". . . have 
yielded, or may be likely to yield, information important in prehistory or history." 

CA-SCl-157 (P-43-000169) consists of an "open ? artifact found on fill material 
from [a] nearby tract house development 150 yards west of Berryessa Creek" located 
on an "open field near existing Cropley Road 1/3 mile southwest of Piedmont Road 
on exotic fill" (Anderson 1974/form).  NOTE as mapped by the CHRIS/NWIC, this 
site is located adjacent to the south side of Cropley Road, Bypass Alternatives 1 and 
2. 

National Register Status: Not applicable; not listed on Archeological Determinations 
of Eligibility list for Santa Clara County (CAL/OHP 2008b).  In the opinion of Basin 
Research Associates, the site - an isolate - does not appear to satisfy National 
Register criteria, including integrity of location and/or (d) ". . . have yielded, or may 
be likely to yield, information important in prehistory or history." 

CA-SCl-593 (P-43-000588), a prehistoric deposit with human remains was observed 
in April 1986 eroding from the west bank of channelized Berryessa Creek, east of 
Milpitas Boulevard opposite the PG&E Substation in the City of Milpitas.43  The 
U.S. Army Corps of Engineers (USCOE) contacted Santa Clara Valley Water 
District about the find.  Archeological Resource Management (ARM) was engaged 
to investigate and excavate.  As mapped, the site extended from just north of a 
driveway on the north side of a PG&E substation to about parallel with the southern 
of the substation building within Reach 3.  The approximately 80 meter long x 60 
meter wide deposit was visible within the creek bank, on the levee, both sides of 
Berryessa Creek and continued east approximately 40 meters east crossing a nearby 

                                                 
43. Opposite a PG&E Substation located at on the east side of Milpitas Boulevard north of the 

Montague Expressway and south of Ames Avenue. 
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railroad bed.44  The partially exposed Burial #1 was located on east bank between 
130-150 cm below surface within an area of 230 x 70 cm excavated in two levels: a 
disturbed overburden 0-50 cm (e.g., nail, plastic bottle cap) and an intact 50-70 cm 
level.  The slightly larger area of 230 x 80 cm was excavated in five 20 cm levels to 
150 cm deep.  "all pedestal soil was wet screened in Berryessa Creek using 1/16 inch 
mesh".  In addition a single test unit was excavated the following month (May) east 
of Burial #1, about midpoint between the creek and railroad tracks.  Midden was 
noted to a depth of approximately 160 cm. deep with a "distinct gravel feature with 
alluvial soil ... in the creek embankment below the cultural deposit" (Cartier and San 
Filippo 1988). 

Finds from CA-SCl-593 have been limited and consist of mostly fire cracked rock, 
with hearth features "suspected ... based on frequency of FCR" [fire-cracked rock].  
Burial #1 consisted of semi-flexed partial skeleton of a young female, 18-20 years of 
age, facing east, oriented north-south, head north (Stradford and Cartier 1986/form).  
A left femur of a Southern sea otter (Enhydra lutris) was found during the survey 
conducted prior to during the disinterment of Burial #1.  The vertebrate assemblage 
recovered with Burial #1 appeared to be an intrusive historic deposit although three 
bones were burnt with one fragment "highly polished with multiple sets of parallel 
striae" and likely part of a bone tool.  The invertebrate fauna with Burial #1 consisted 
of mostly Cerithidea sp., with Ostrea sp. (27%) and Bent Nose clam (8%) along with 
crab claw fragments (1.6%) and likely historic era land snail shell (0.4%).45  The 
lithic assemblage was limited to a single quartzite waste flake and Franciscan chert: 
3 angular waste, 10 waste flakes, a utilized flake with edge-damage, a uniface - 
cortical flake with possible retouch for use as a drill, and a steeply retouched uniface, 
possibly a scraper.  In addition to numerous sandstone cobbles and cobble fragments 
(mostly FCR), a small elongated pestle fragment and rough, basalt cobble fragment 
(possibly used as a mano) were recovered.  Fire cracked rock was recovered from 
subsequent intact levels. 

Burial #2,46 the skeletal remains of young child of undetermined sex, was found in 
July 1986 eroding from the west bank of Berryessa Creek, north of Burial #1, at the 
bottom of the midden deposit.  The screened midden had large amounts of shellfish 
(Cerithidea, oyster, bent-nose clam), a small amount of chert waste chips, and a 
broken charmstone. 

Radiometric dates of 1320 + 70 B.P.47 and 1660 + 80 B.P.48 suggest that CA-SCl-
593 was a habitation site dating to between 1300 B.P. - 1700 B.P., Late Phase of the 

                                                 
44. Note the site configuration and location on the site form (Stradford and Cartier 1986) differs from 

the "large dot" location on Fig. 2 of the 1988 SCA article by Cartier and San Filippo (1988:312) as 
well as the sketch map (USCOE 2006).  The USGS map with the site form and sketch map indicate 
the site is located west of the transmission line and likely extends under Milpitas Boulevard. 

45. The site form also notes mussel. 

46. Burial position, orientation, etc. not provided. 

47. 1320 + 70 B.P.:  41 grams of Cerithidea, Beta-16577 Unit 2, 20-30 cm. [unit location unknown]. 
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Middle Period.  This relatively short occupation - approximately 340 years - is 
attributed to flooding causing river/creek realignment and settlement relocation 
(Stradford and Cartier 1986/form; Beta Analytic 1986a-b; Cartier et al. 1986/S-8115; 
Cartier and San Filippo 1987, 1988; USCOE 2006). 

Alluvial deposits were observed below and possibly above CA-SCl-593 and at many 
prehistoric habitation sites in the vicinity of the Guadalupe River and Coyote Creek.  
Most of these sites date to the Middle Horizon, all contain human burials, and many 
are buried under alluvial deposits.  Cartier and San Filippo (1988:311, 314) also note 
repeated abandonment and resettlement with a ". . . general pattern of settlement 
relocation at this time in the lower elevations of the valley."  In addition, seasonal 
occupation - excluding winter - has been posited due to both flooding and poorly 
drained soils (e.g., Anastasio 1988). 

Cartier (1993/S-15929) relocated CA-SCl-593 noting small amounts of prehistoric 
cultural material (fire-cracked rock and Cerithidea shell) 100 yards upstream from 
the proposed Milpitas Boulevard Overcrossing Project.  Testing conducted north and 
south of Gibraltar Drive just east of Milpitas Boulevard on either side of the creek.  
In addition a 1994 survey and limited testing, one 1 x 1 meter hand excavated unit 
and eight (8) auger units, for a proposed overcrossing on Gibraltar Drive just east of 
Milpitas Boulevard found "traces of prehistoric cultural resources" on the east bank 
of the creek.  These limited finds were attributed to CA-SCl-593 (Cartier 1994/S-
15947). 

A survey conducted in February 1992 by Cartier (1992:19/S-14230) relocated CA-
SCl-593, described as impacted by Milpitas Boulevard, channelized Berryessa creek, 
and railroad tracks which "intersect the site."  At the time, surface visibility was 
"hampered by fill and gravel" with very good visibility along the creek "with little 
vegetation and exposed midden.  A modified Franciscan chert flake and cobbles, 
fire-cracked rock, Cerithidea and oyster shell fragments, and mammal bones 
(possibly human?) were observed along the creek bank.  

Comment: Historic maps indicate that CA-SCl-593 (P-43-000588) was located about 
0.6 miles north of Berryessa Creek on the eastern periphery of trees west of a marshy 
area (Day 1850-1851).  Prior to the channelization of Reaches 1-3 between 1942 and 
1961 (e.g., through CA-SCl-593), Berryessa Creek flowed into Penitencia Creek at 
about Capitol Expressway (US War Dept 1943; USGS 1961). 

National Register Status: CA-SCl-593 (P-43-000588) is not listed on Archeological 
Determinations of Eligibility list for Santa Clara County (CAL/OHP 2008b).  This 
site appears eligible for inclusion on the National Register of Historic Places under 
criterion d. 

                                                                                                                                                 
48. 1660 + 80 B.P.: 22 grams of Cerithidea, Beta-16147 Cat #102, 110-130 cm not burial unit, 

presumably intact midden. 
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C-167, a midden deposit which could be part of or from CA-SCl-593 (P-43-000588), 
was observed in 1987 northwest of CA-SCl-593 in the creek and access road right-
of-way and approximately 10 meters east of the Western Pacific tracks [spur line] in 
Reach 3.  Fire cracked rock (FCR) and Ostrea lurida and Cerithidea shell were noted 
within an approximately 20 x 20 meter area.  In contrast to CA-SCl-593, little 
difference was observed in soils color - a light grey soil with the FCR and shell with 
the surrounding ambient soil49 (ACRS) 1987/S-4296; Dietz and Wilson 1987/card).  
Evidence of C-167 was observed in the elevated access road along either side of 
Berryessa Creek which appear to have been constructed with soils excavated to form 
the existing creek channel.  A large portion of the deposit appeared to have been 
destroyed by the channelization of Berryessa Creek. 

Cartier (1992:19/S-14230) locates C-167 along Berryessa Creek at Milpitas 
Boulevard (op cit:27) and notes that C-167 was covered by an industrial building and 
parking lot with poor visibility due to the parking lot and landscaping.  No cultural 
material was observed. 

5.1C Sites and/or Reported Cultural Resources within 0.25 miles 

One recorded Native American reburial location is mapped within 0.25 miles of the 
alignment. 

P-43-001136, Berryessa Creek Reburial location (human femur); Reach 7 (see 
Attachments, Form 4). 

Site Summary 

P-43-001136, Berryessa Creek Reburial site - single human femur -is situated on 
property on the east side of Berryessa Creek Reach 7 owned by the Santa Clara 
Valley Water District (SCVWD), opposite a residence at 3327 Park Haven Court 
(east of Minto Drive and west of Piedmont Road).  This single human femur appears 
to have been exposed during archaeological monitoring of construction by the Santa 
Clara Valley Water District on November 3, 1998 and re-interred [sic] on January 
21, 1999.  The 12-inch auger hole to a depth of 6 feet was placed 30 feet east of a 
double trunk oak tree and 48 feet northwest of a double 4x4 redwood fence post 
(Cartier and Kobza 1999/form). 

The original location of the find is not stated on the P-43-001136 form.  The Report 
of Archaeological Isolate indicates the femur was recovered during sediment 
removal from the middle of the Berryessa Creek channel between Calaveras Road 
and the aqueduct to the north.  The Primary Record find date of November 3 
disagrees with the Isolate report date of November 17, 1999 (Cartier 1998 attached 
to Cartier 2002/S-26216).  In summary, the Native American femur appears to have 
been found in Reach 0 in early November 1998 and interred within the east side of 

                                                 
49. A Cropley clay loam, 1 to 3 percent slopes (Cv), a dark grayish-brown moderately friable, 

noncalcareous, neutral clay loam surface soil to depths of 14 to 23 inches (USDA/SCS 1958:75). 
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Reach 7 in January 1999 on property owned by the SCVWD north of Berryessa 
Creek Park on January 21, 1999. 

5.1D Other Cultural, Traditional, and/or Contemporary Resources 

The NAHC search was negative for Native American resources in or adjacent to the 
project APE (Pilas-Treadway 2009).50 

5.1E Listed Historic Properties 

No known city, state and/or federal historically or architecturally significant structures, 
landmarks or points of interest have been identified in/adjacent to the AEP. 

6.0 INDIVIDUALS, GROUP AND AGENCY PARTICIPATION 

The Native American Heritage Commission (NAHC) was contacted for a search of the 
Sacred Lands Inventory (Busby 2009).  The NAHC response was negative; the names of 
nine Native American individuals/organizations who may have knowledge of cultural 
resources in the project area were provided (Pilas-Treadway 2009).  These individuals 
were not contacted51 (see Attachments). 

No other local historical societies, planning departments, etc. were contacted regarding 
landmarks, potential historic sites or structures in or adjacent to the project. 

7.0 ARCHAEOLOGICAL FIELD INVENTORY 
7.1 PREVIOUS FIELDWORK 

The entire Reach 1-9 alignment has not been previously surveyed in spite of the various 
proposed Berryessa Creek channel improvement projects as well as other projects 
crossing/in/including/adjacent to Berryessa Creek including the Montague Expressway 
Improvement Project, the South Bay Water Recycling Program , and Berryessa Creek 
Park.  A number of the archaeological compliance reports refer to CA-SCl-156 (P-43-
000168), CA-SCl-157 (P-43-000169), CA-SCl-593 (P-43-000588), and C-167. 

Archaeological testing has been limited to the vicinity of C-167 and CA-SCl-593 (P-43-
000588) in Reach 3 with negative results for a 13-acre parcel located between Milpitas 

                                                 
50. Negative in spite of human remains previously reported within prehistoric site CA-SCl-593 (P-43-

000588) by Stradford and Cartier (1986/form).  

51. Jakki Kehl, Patterson; 
 Valentin Lopez, Amah Mutsun Tribal Band, Sacramento;  
 Edward Ketchum, Amah Mutsun Tribal Band, Davis; 
 Irene Zwierlein, Amah/Mutsun Tribal Band, Woodside; 
 Jean-Marie Feyling, Amah/Mutsun Tribal Band, Redding; 
 Ann Marie Sayers, Indian Canyon Mutsun Band of Costanoan, Hollister; 
 Rosemary Cambra, Muwekma Ohlone Tribe of the SF Bay Area, Milpitas; 
 Andrew Galvan, The Ohlone Indian Tribe, Fremont; and, 
 Ramona Garibay, Trina Marine Ruano Family, Lathrop. 
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Boulevard and Pieper Drive just south of a PG&E substation (Cartier 1983/S-6165) and 
for a proposed overcrossing on Gibraltar Drive just east of Milpitas Boulevard (Cartier 
1994/S-15947). 

A human femur was exposed during archaeological monitoring of construction for the 
Santa Clara Valley Water District (SCVWD) in the middle of the Berryessa Creek 
channel between Calaveras Road and the aqueduct to the north (Reach 0) on November 
3, 1998.  This leg bone was reinterred on January 21, 1999 within SCVWD property on 
the side of east of Berryessa Creek opposite a residence at 3327 Park Haven Court (west 
of Piedmont Road) in Reach 7 (north of Berryessa Creek Park).  This location has been 
recorded as P-43-001136 (Cartier and Kobza 1999/form). 

7.2 PROJECT FIELD INVENTORY 

A systematic archaeological field survey of Reaches 1-9 and Bypass Alternatives 1 and 2 
was conducted by Mr. Christopher Canzonieri (M.A., Physical Anthropologist and 
Archaeologist), and Ms. Johanna E. Twigg (M.S., Archaeologist) on January 13-14, 
2009.  Mr. Canzonieri also field rechecked the vicinity of CA-SCl-156 (P-43-000168), a 
site recorded adjacent to the proposed project, on January 26, 2009.  The Bypass 
Alternative 1 was limited to windshield survey along Cropley Avenue.  Lacking access, 
Bypass Alternative 2 also included a limited viewing of the westernmost segment from 
Reach 6 to Cropley Avenue. 

A supplemental field inventory of CA-SCl-156 (P-43-000588) was undertaken by Mr. 
Canzonieri on January 26, 2009. 

In general, the project alignment is bordered by light industrial, commercial, and 
residential buildings, landscaping and paved areas along with a park, Berryessa Creek 
Park. 

7.2A Survey Methodology 

The pedestrian field survey included both sides of the creek bank and, when possible, the 
creek channel.  The creek was dry in several areas allowing additional inspection of 
portions of the banks.  Most survey transects were spaced 2-5 meters apart parallel to the 
creek.  Portions of the creek are channelized with poured in-place concrete walls or 
Sackcrete slope protection present.  Surface visibility ranged from 0-30% to 75-90%. 

The width of the project alignment surveyed from the top of creek banks was constrained 
by existing built-environment features.  As a result, the survey corridor varied from 
approximately 10 feet (3 meters) (e.g., Reach 4) due to fencing to as much as 
approximately 177 feet (54 meters) on the east side of the creek to the railroad (e.g., 
Reach 3 vicinity of CA-SCl-593 (P-43-000588). 
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7.2B Reaches 1 to 9 [Figs. 6 to 50] 

Reach 1 - Calaveras Boulevard to Los Coches Bridge [Figs. 6-10] 

Mr. Canzonieri walked the west bank while Ms. Twigg was on the bank of Berryessa 
Creek proceeding north to south parallel to the creek.  Survey transects were spaced 
2-5 meters apart parallel to the creek.  An approximately 25-45 foot wide gravel 
access road parallels each side of the creek.  Surface visibility along the creek banks 
was poor less than 20% due to dense vegetation, mostly grasses.  Water was present 
in creek at the time of the survey.  A 12-inch corrugated steel pipe outfall encased in 
concrete with Sackcrete “sandbags” is present approximately 345 feet (105 meters) 
south of Calaveras Boulevard.  A 24-inch corrugated steel pipe outfall encased in 
concrete and reinforced with Sackcrete and large granite boulders (rip-rap) are 
present along the east bank approximately 355 feet (108 meters) south of Calaveras 
Boulevard.  In addition, remnants of a possible pedestrian/bike bridge foundation are 
present on both banks, approximately 377 feet (115 meters) south of Calaveras 
Boulevard.  These foundations, approximately 5 feet long x 2 feet wide x 2 feet 
thick, have steel plates bolted to them which have been cut with a torch. 

Note: East of the APE, Los Coches Creek flows through about the middle of a 
residential area bounded by Cameron Circle. 

Reach 2 - Los Coches Bridge to Piedmont Creek [Figs. 6, 11-16] 

Mr. Canzonieri walked the west bank while Ms. Twigg walked the east bank of the 
creek proceeding south.  Survey transects were spaced 2-5 meters apart and extended 
as far as approximately 45 feet (13 meters) from the top of the east bank of Berryessa 
Creek to the railroad tracks.  Surface visibility along the creek banks was poor, less 
than 20% due to dense vegetation, mostly grasses.  Water was present in creek at the 
time of the survey.  An approximately 25-50 foot wide gravel access road52 parallels 
each side of the creek.  In addition, an approximately 560-foot long paved trail with 
landscaping is present immediately south of Los Coches Bridge along the east bank 
of the creek opposite a residential area (Cameron Circle).  Three 24-inch outfall 
pipes are present along the east bank of the creek.  The first pipe is located 
approximately 440 feet (134 meters) south of Los Coches Bridge.  This 24-inch RCP 
pipe is encased in concrete and surrounded by large granitic rock (rip-rap).  The 
second pipe is located approximately 567 feet (173 meters) south of Los Coches 
Bridge.  This 24-inch corrugated steel pipe is encased in concrete and reinforced 
with Sackcrete.  The third pipe is located approximately 1,600 feet (488 meters) 
south of Los Coches Bridge.  This 24-inch corrugated steel pipe is encased in 
concrete and surrounded by large granitic rock (rip-rap).  In addition to several 
sanitary sewer manholes along the east bank along the railroad right-of-way 
along/near the east side of the APE, there are metering wells on both sides of the 
creek. 

                                                 
52. The variation of 25 to 50 foot wide in Reach 2 is slightly wider than Reach 1 25 to 45 foot wide. 
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Reach 3 - Piedmont Creek to Montague Expressway [Figs. 6, 14-26] 

Mr. Canzonieri walked the west bank, while Ms. Twigg walked the east bank.  
Survey transects were spaced 2-5 meters apart parallel to the creek and varied from 
approximately 56 feet (17 meters) to a maximum of 177 feet (54 meters) from Ames 
Avenue south to the Montague Expressway on the railroad/east side of the creek.  An 
approximately 25-45 foot wide gravel access road parallels each side of the creek.  
Surface visibility along the creek banks from Piedmont Creek south to Ames Avenue 
was poor less than 20% due to dense vegetation, mostly grasses.  Water was present 
in creek at the time of the survey.  A railroad trestle (bridge) spans Piedmont Creek - 
the division between Reaches 2 and 3.  This wood girder type railroad trestle is 35 
feet long by 16 feet wide including approximately 5 feet of ballast rock on either side 
of the tracks.  Two of the various stamps on the side of the railroad tracks in Reach 3 
appear to relate to specific dates and places of manufacture "10025 R.E.O.H. 
COLORADO 1937" and "10025 RE-OH TENNESSE-USA-1938-11".  A 12-inch 
diameter outfall pipe (material type unknown) encased in concrete and reinforced 
with Sackcrete is located immediately south of Yosemite Avenue on the west bank.  
Several sanitary sewer manholes are present along the east bank along the railroad 
right-of-way and observation metering wells are present on both sides of the creek. 

The creek from Ames Avenue south to Montague Expressway in Reach 3 is nearly 
dry and creek banks less vegetated than Reach 3 north of Ames Avenue.  Overall 
surface visibility along the creek ranged from 0 to 100% (e.g., exposed creek bed).  
Mr. Canzonieri walked the creek in this area inspecting the banks for the presence of 
cultural materials and, especially evidence of recorded prehistoric site CA-SCl-593 
(P-43-000588).  This segment includes a contemporary or at least, recently upgraded 
train trestle built of concrete and steel sheet located approximately 463 feet (143 
meters) south of the Ames Avenue Bridge.  A second trestle/bridge [wood girder 
type] similar to the one in Reach 2/3 at Piedmont Creek is located approximately 
2,357 feet (718 meters) south of Ames Avenue Bridge or 423 feet (128 meters) north 
of Montague Expressway. 

CA-SCl-593 (P-43-000588) was relocated and for the most part conforms to the 
boundaries of Stradford and Cartier (1986/form) [see Attachments, Form 3].  
Cerithidea sp. and chert were observed approximately 60 feet (18 meters) north of 
the current site boundaries.  Evidence of the site is most visible along the railroad 
tracks with erosion from the top and side east bank [see Figs. 23-26].  The site was 
not observed on the west bank, which has been rip-rapped. 

Reported Cultural Resource C-167, described as a midden deposit which could be 
part of or a redeposit from CA-SCl-593 (P-43-000588) was not relocated during the 
survey.  C-167 should have been present northwest of CA-SCl-593 in the creek and 
access road right-of-way and approximately 10 meters east of the Western Pacific 
tracks [spur line].  As noted previously, the approximately 20 x 20 meter deposit 
exhibited little difference in soil color between the surrounding ambient soil and 
light grey soil with fire cracked rock (FCR) and Ostrea lurida and Cerithidea shell 
(ACRS) 1987/S-4296; Dietz and Wilson 1987/card). 
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Reach 4 - Montague Expressway to I-68053 [Figs. 6, 27-30] 

Due to the stepped shape of Reach 4 the field reconnaissance was subdivided 
approximately in half with Ms. Twigg surveying the northern portion and Mr. 
Canzonieri the southern portion.  In addition to the creek banks, dry areas within the 
channel were surveyed.  Field transects were oriented parallel to the creek and, if 
possible, spaced 2-5 meters apart.  Surface visibility along the creek banks was poor, 
less than 20% due to dense vegetation, mostly grasses.  An approximately 850 feet 
long x 25 feet wide gravel access road borders part of the west bank.  The opposite 
east bank/north bank is bordered by a 15 foot wide gravel access road and a dirt 
easement approximately 40-45 wide.  The sharp curves of the channelized creek are 
characterized by reinforcing with Sackcrete.  In addition, portions of the creek 
appear "patched" with Sackcrete.  Several corrugated steel outfall pipes are present 
in Reach 4.  Two 24-inch steel outfall pipes, each reinforced with concrete and 
Sackcrete, are present on the east/north bank.  The first is located approximately 627 
feet (191 meters) south of Montague Expressway, the second approximately 1,581 
feet (481 meters) east of Montague Expressway. 

Reach 5 - I-680 to Morrill Avenue [Figs. 6, 31-34] 

Mr. Canzonieri walked the south bank while Ms. Twigg walked the north bank.  
Field transects were oriented parallel to the creek and spaced 2-5 meters apart.  
Surface visibility along the creek banks was poor, less than 20% of the surface due to 
dense vegetation, mostly grasses.  Very little water was present in creek at the time 
of the survey.  Reach 5 from the east side of I-680 to Cropley Avenue is completely 
channelized with concrete.  A gravel access road 15-20 feet wide and 12-15 foot 
wide dirt easements and gravel easements obscure the surface on both side of the 
creek.  Cropley Avenue to Morrill Avenue of Reach 5 is partially channelized with 
Sackcrete.  A 15-20 foot wide gravel access road borders the creek banks. 

Reach 6 - Morrill Avenue to Secondary Sedimentation Basin [Figs. 6, 35-37 

Mr. Canzonieri walked the south bank while Ms. Twigg walked the north bank.  The 
basin is located south of Webley Court/San Jose Water District "Cropley Pump 
Station" property at 3150 Cropley Avenue,54 west of Creekside Drive.  Field 
transects were oriented parallel to the creek and spaced 2-5 meters apart.  Surface 
visibility along the creek banks was poor, less than 10% of the surface observable, 
mainly due to the lack of exposed sediments.  Morrill Avenue to approximately 726 
feet east is channelized creek (Sackcrete and/or sandbags).  In addition, a 15-foot 
wide gravel access road borders the creek banks. 

                                                 
53. The entire northern, north/south portion of Reach 4 - Montague Expressway to I-680 and a minor 

part of the east/west portion is located within the City of Milpitas.  The remainder of Reach 4 and 
Reaches 5-9 and Alternatives 1-2 are located in the City of San Jose. 

54. Owner: San Jose Water Works, 374 W. Santa Clara Street, San Jose 95196 and 95113-1502. 
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Note: Culverted Sierra Creek terminates at the south side of Berryessa Creek just 
west of Morrill Avenue (not shown on USGS, shown on Project figures: Upper 
Berryessa Creek Proposed Bypass Box Culvert Alternatives and Reaches 0-9 
schematic map). 

Reach 7 - Secondary Sedimentation Basin to Cropley Avenue [Figs. 6, 38-42 

Mr. Canzonieri completed the field inventory along the north side of the creek and 
where possible within the creek bed, while Ms. Twigg surveyed the south side of the 
creek.  Survey transects were oriented east to west parallel to the creek and spaced 2-
5 meters apart and included the surrounding fields (sedimentation basin/fields) 
parallel to the creek.  Surface visibility along the creek banks was fair to good, 
approximately 40-75%.  Water was present along portions of the creek at the time of 
the survey.  A 15-foot wide gravel access road parallels the creek for approximately 
575 feet on the north side.  A gravel road approximately 15 feet wide along the south 
side of the creek follows the length of the creek to Piedmont Road.  A 12-inch flap 
gate stamped "Olympic Foundry Co. Seattle" is present within a 24-inch corrugated 
steel pipe encased in concrete and Sackcrete is located approximately 181 feet east 
(55 meters) from the western boundary of Reach 7, 910 feet (277 meters) east 
Morrill Avenue.  In addition three concrete foundations and a former 8-inch steel 
pipe were observed within Berryessa Creek Park.  The larger square shaped 
approximately 30 x 30 inch foundation sits on top of a concrete pile (post).  The two 
other foundations are approximately 36 inches high x 20 inches wide and thick, each 
with a concave groove/half crescent that could have held a pipe.  The creek is 
channelized at Piedmont Road. 

Reach 8 - Cropley Avenue to Old Piedmont Cul de Sac [Figs. 6, 43-45 

Mr. Canzonieri walked the east side of the creek while Ms. Twigg walked the creek 
bed and portions of the west bank.  The latter is located approximately 296 feet (90 
meters) east of Piedmont Avenue.  Field transects were oriented north to south 
parallel to the creek and spaced 2-5 meters apart.  Surface visibility along the creek 
banks was good, approximately 75%.  Water was not present in the creek at the time 
of the survey.  The west bank of Reach 8 is extremely steep with only small areas 
available along the bank due to residential property fences that extend almost to the 
creek bank.  A 20-foot wide gravel access road parallels the east side of the creek.  A 
concrete box approximately 4 feet x 4 feet x 7 feet high and 6 inches thick was 
observed eroding out of the east creek bank approximately 295 feet (90 meters) south 
of Old Piedmont Road. 

Reach 9 - Old Piedmont to Upper Project Boundary [Figs. 6, 46-49] 

Mr. Canzonieri walked the east side of the creek, while Ms. Twigg walked the creek 
bed and portions of the west bank.  Field transects were oriented north to south 
parallel to the creek and spaced 2-5 meters apart.  Surface visibility along the creek 
banks was fair, approximately 50% and included an area of dense riparian vegetation 
at and in the vicinity of the northern terminus.  No water was present in the creek at 
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the time of the survey.  As in the case of Reach 8, the west bank was extremely steep 
with scant area in which to walk at the top due to residential property fences that 
extend almost to the creek bank.  A 20 feet wide gravel access road runs along the 
east side of the creek.  A Eucalyptus grove parallels both sides of the creek 

The bridge over Berryessa Creek at Old Piedmont Road (Bridge #37C-706) includes 
a date of 1926.  The bridge is deteriorated with obvious damage to the columns.  In 
addition a fire damaged Spanish style residence and a wood barn with a corrugated 
steel roof are adjacent (south) of the project alignment.  1960-1970s Ranch style 
homes are present along the west side of Old Piedmont Road and both sides of 
Cropley Avenue.  The west side also includes a former Ranch Complex with a 
Spanish Revival style residence, a style popular in the 1920-1930s, within 
approximately 100 feet of the creek and a wood barn with a corrugated style roof 
approximately 270 feet of the south of the creek.  The house was partially destroyed 
by fire in 2004-2005 according to a local resident (name withheld) who now 
currently runs cattle and stores firewood on the 50-acre parcel. 

CA-SCl-156 – Supplementary Review 

A supplementary field review of prehistoric site CA-SCl-156 (P-43-000168) was 
conducted on January 26, 2008 by Mr. Canzonieri.  No evidence of the resource, 
supposedly located at the Cropley Avenue and [Old] Piedmont Road Junction, was 
observed.  This site, described as a single flake and two shells with some possible 
fire-affected rock, may have been putative - the result of slope wash from a 
prehistoric site or possibly, non cultural (Bergthold 1974/form).  Visibility along the 
west side of the road was excellent, nearly 90%.  The exposed soil consists of dark 
brown silty clay with imported gravel. 

7.2C Bypass Alternatives 1 and 2 [Figs. 6, 37, 50] 

Proposed Bypass Box Culvert Alternatives 1 and 2 proceed along Cropley Avenue; 
Alternative 1 from Reach 5 is entirely along Cropley Avenue, Alternative 2 from Reach 
6/7 is at about the southern end of Wembley Court northeasterly to Cropley Avenue.  No 
evidence of midden, artifacts, etc., was observed in the vicinity of CA-SCl-157 (P-43-
000169), an "open ? artifact [not described] as mapped by the CHRIS/NWIC adjacent to 
Bypass Alternatives 1 and 2. 

Bypass Alternative 1 

Mr. Canzonieri and Ms. Twigg conducted a windshield survey of Bypass Alternative 
1 which extends from Reach 5 on the west, approximately 660 feet (202 meters) west 
of Morrill Avenue east along Cropley Avenue to Reach 8 (located approximately 
296 feet (90 meters) east of Piedmont Road).  Alternatives 1 and 2 pass through an 
urban landscape, comprised of ca. 1960s residential and community buildings.  Both 
the Church of Latter Day Saints at 3110 Cropley Avenue (south side) and Morrill 
Middle School at 1970 Cropley Avenue (north side) opposite are bounded by Morrill 
Avenue on the west. 
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Bypass Alternative 2  

As noted above in the Bypass Alternative 1 survey summary, Mr. Canzonieri and 
Ms. Twigg conducted a windshield survey along Cropley Avenue.  The shorter 
Bypass Alternative 2 extends northeasterly from Reach 6 through of the San Jose 
Water District [sic] "Cropley Pump Station" property at 3150 Cropley Avenue55 and 
then along Cropley Avenue east to Reach 8.  The westernmost portion of Alternative 
2 is situated just south of a residential area between Wembley Court on the west and 
Creekside Drive on the east adjacent to the parcel occupied by the Water District.  
Lacking an entry/access permit to the Water District property, survey observations 
were limited to the periphery.  The Water District property in the vicinity of the 
proposed Alternative 2 appears to be occupied by landscaping (e.g., eucalyptus 
streets) west of the building(s), storage tanks, and monitoring equipment. 

7.3 SURVEY SUMMARY 

 Recorded site CA-SCl-593 (P-43-000588) was relocated within Reach 3 and 
appears to be larger than as recorded. 

 No evidence of prehistoric archaeological site CA-SCl-156 (P-43-000168), 
site/isolate CA-SCl-157 (P-43-000169), and/or reported cultural resource C-167, 
or, other prehistoric and/or historic era archaeological resources was observed 
during the field inventory. 

 No potentially significant architectural resources were observed during the 
survey.  The bridges/culverts at major points within the alignment are listed below 
from north to south/Reaches 1 to 9.  Most lack bridge/culvert numbers and are not 
of historic importance. 

Los Coches between Reaches 1 and 2: two-lane bridge, approximately 40 
feet wide 

Piedmont Creek between Reaches 2 and 3: wood girder type railroad 
trestle (bridge), 16 feet wide, 35 feet long 

Yosemite Avenue within Reach 3: four-lane bridge, approximately 80 feet 
wide.  

Ames Avenue within Reach 3: two-lane bridge, approximately 50 feet 
wide 

Montague Expressway between Reaches 3 and 4: about nine-lane box 
culvert, approximately 142 feet wide 

                                                 
55. The Cropley Pump Station, "established in 1963" consists of an approximately 4.9 acre triangular 

parcel with a single driveway "exiting Cropley Avenue" with some asphalt paving providing vehicle 
access to water storage tank and pump station equipment, the equipment of two wireless service 
providers (Metro PCS, Cingular), as well as four wells, grasses trees, shrubs, and fencing 
(EarthTouch 2007/S-33859). 
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I-680 Reach 5: culvert/bridge, approximately 200 feet wide 

Cropley Avenue: four-lane culvert, approximately 90 feet wide 

Morrill Avenue between Reaches 5-6: two-lane culvert, approximately 90 
feet wide 

Piedmont Road between Reaches 7-8: culvert, four/six lane intersection, 
approximately 408 feet wide 

Berryessa Creek at Old Piedmont: two-lane bridge, approximately 20 feet 
wide 

Old Piedmont Road: two-lane bridge, approximately 20 feet wide; date of 
1926 on bridge (Note: Bridge has a former bridge number painted 
over 37C-706; this number does not correspond to the current bridge 
location in the current Caltrans local bridge inventory)  

8.0 RESULTS 

This Historic Property Survey Report/Finding of Effect (HPSR/FOE) report for the 
Berryessa Creek Project, Cities of San José and Milpitas, Santa Clara County was 
prepared to identify historic properties which may be listed, determined or potentially 
eligible for inclusion on the National Register of Historic Places in or immediately 
adjacent to an alignment proposed for various flood channel improvements along an 
approximate four mile alignment of Berryessa Creek.  The alignment extends from 
Calaveras Boulevard on the north, to the Montague Expressway on the south and then 
trends east to Old Piedmont Road. 

 Thirty-one (31) cultural resources compliance reports on file at the CHRIS/NWIC 
include part of the proposed project.  These reports have been produced for 
various channel improvement projects for the Santa Clara Valley Water District 
(SCVWD) and U.S. Army Corps of Engineers (Sacramento District), the South 
Bay Water Recycling Program, Berryessa Creek Park, private development, city 
infrastructure, and a general plan.  Four other known reports not on file at the 
CHRIS/NWIC include the project alignment or report on Native American 
burial(s) at CA-SCl-593 (P-43-000588). 

 Four prehistoric cultural resources have been reported within or adjacent to the 
alignment: (1) CA-SCl-156 (P-43-000168); (2) CA-SCl-157 (P-43-000169); (3) 
CA-SCl-593 (P-43-000588); and, (4) C-167.   

 No Native American villages, traditional or contemporary use areas or other 
features of significance have been identified in or adjacent to the proposed 
project. 

 No known Hispanic Period dwellings or other structures have been reported in or 
adjacent to the proposed project alignments.  

 No American Period archaeological sites have been recorded or reported in or 
adjacent to the proposed project.  
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 One previously recorded prehistoric archaeological site, CA-SCl-593 (P-43-
000588), was relocated during the field survey.  No evidence of other previously 
recorded resources or additional prehistoric or historic archaeological resources 
was observed.  

 No buildings are located in or immediately adjacent to the proposed alignment.  
No local, state or federal architecturally significant structures, landmarks, or 
points of interest have been identified within or adjacent to the project either 
through archival research or the field inventory.  

 No local, state or federal cultural resources/historic properties, landmarks, points 
of interest, including properties eligible for the National Register of Historic 
Places or the California Register of Historical Resources have been recorded, 
reported, identified or observed in or adjacent to the project.  

 One historic property within and adjacent to the alignment, prehistoric site CA-
SCl-593 (P-43-000588), appears eligible for inclusion on the National Register of 
Historic Places under criterion d as result of archival research and various field 
inventories. 

 Archaeological and geoarchaeological data suggest a moderate to high potential 
for exposing subsurface archaeological materials within the flood control project 
alignment and adjacent areas in Reach 3 during the proposed construction near 
CA-SCl-593 (P-43-000588).  This conclusion is based on the presence of a 
recorded prehistoric archaeological site that has yielded Native American burials 
and whose boundaries are not yet defined. 

9.0 RECOMMENDATIONS 

The reasonable and good faith effort to identify archaeological resources within the 
project alignment included a systematic field inventory.  One previously recorded 
prehistoric archaeological site that appears eligible for the National Register of Historic 
Places under criterion d is present within and adjacent to the project alignment in Reach 
3.  The horizontal and vertical extent of CA-SCl-593 (P-43-000588) is not known.  It is 
probable that the resource includes a larger portion of the Berryessa Creek channel and 
extends into the surrounding area east of the present channel.  Presence/absence testing is 
recommended prior to construction to determine the horizontal and vertical extent of the 
site and provide an indication of site integrity.  This action will supplement the current 
identification and evaluation effort and allow the Corps and its local partner to consider 
redesign and/or plan for future construction impacts. 

10.0 FINDING OF EFFECT 

The Corps has made a reasonable and good faith effort to identify historic properties 
listed, determined, or potentially eligible for inclusion on the National Register of 
Historic Places (36 CFR Part 800.4) within or immediately adjacent the project's APE 
pursuant to the NHPA of 1966 (as amended) (16 U.S.C., Section 470f) and its 
implementing regulations 36 CFR Part 800.  The identification effort included a records 
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search, literature review, consultation with the Native American Heritage Commission, 
and a field inventory. 

One archaeological resource within and adjacent to the project alignment appears eligible 
for the National Register of Historic Places under criterion d.  The regulations 
implementing Section 106 of the NHPA define an effect as any action that would alter 
the characteristics of the property that may qualify the property for inclusion in the 
National Register of Historic Places, and, diminish the integrity of a property's location, 
setting, design, materials, workmanship, feeling or association (36 CFR Part 800.5(a)(1-
2)).  A finding of Historic properties affected (36 CFR Part 800.4(d)(2) is appropriate 
since the proposed undertaking may adversely affect a historic property listed, 
determined eligible or potentially eligible for the National Register of Historic Places. 

11.0 MITIGATION MEASURES 

The proposed project has not yet been designed.  It is expected that a Memorandum of 
Agreement between the U.S. Army Corps of Engineers (Sacramento District) and their 
local partner the Santa Clara Valley Water District and the State Historic Preservation 
Officer will be developed and negotiated to resolve any adverse effects to the National 
Register of Historic Places eligible resource in accordance with 36 CFR Part 800.6. 
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Figure 4:  Project Location in 1899 (USGS San Jose, Calif. 1899)
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Figure 6:  Survey Coverage Map with Photo View Locations (USGS Milpitas, Calif. 1980 and Calaveras Reservoir, Calif. 1980)
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Figure 7: Reach 1 south along west bank from Calaveras Road towards Los Coches 
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Figure 8: Reach 1 north along east bank from Los Coches Street towards Calaveras Road 



 

Figure 9:  Reach 1 RCP outfall with rip-rap on east bank 

 

Figure 10:  Reach 1 View of the west bank just north of Los Coches Street 



 

Figure 11:  Reach 2 south along the west bank 
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Figure 13:  Reach 2 north along the west bank 

 

Figure 14:  Reaches 2 and 3 east towards Piedmont Creek and railroad trestle 



 

Figure 15: Reaches 2 and 3 view west from east side of railroad trestle over 
Piedmont Creek 

 

Figure 16:  Reaches 2 and 3 close view of railroad trestle over Piedmont Creek 



 

Figure 17:  Reach 3 south along the west bank towards Yosemite Avenue 

 

Figure 18:  Reach 3 erosion along the east bank just south of Yosemite Avenue bridge 



 

Figure 19:  Reach 3 south along the east bank 

 

Figure 20:  Reach 3 north along the west bank from Yosemite Drive 



 

Figure 21:  Reach 3 south along west bank towards modern railroad trestle 

 

Figure 22:  Reach 3 north towards Ames Avenue 



 

Figure 23:  Reach 3 north towards CA-SCl-593 

 

Figure 24:  Reach 3 east bank erosion and exposure of CA-SCl-593 



 

Figure 25:  Reach 3 – CA-SCl-593 Cerithidea californica in east bank 

 

Figure 26:  Reach 3 north towards railroad trestle and CA-SCl-593 



 

Figure 27:  Reach 4 north towards Montague Expressway 

 

Figure 28:  Reach 4 west along the north bank 



 

Figure 29:  Reach 4 north along the creek parallel to Interstate 680 

 

Figure 30:  Reach 4 north from the terminus of Reach 4 adjacent to Interstate 680 



 

Figure 31:  Reach 5 north from Cropley Avenue towards Interstate 680 

 

Figure 32:  Reach 5 Sackcrete along creek bank and creek floor south of Cropley Avenue 



 

Figure 33:  Reach 5 west towards Cropley Avenue 

 

Figure 34:  Reach 5 east towards Morrill Avenue 



 

Figure 35:  Reach 6 east from Morrill Avenue, south bank and culvert 

 

Figure 36:  Reach 6 east from Morrill Avenue east of culvert 



 

Figure 37:  Reach 6 northwest towards Alternative Route 

 

Figure 38:  Reach 7 east along creek and banks 



 

Figure 39:  Reach 7 east along creek within Berryessa Creek Park 

 

Figure 40:  Reach 7 concrete foundation, south bank within Berryessa Creek Park 



 

Figure 41:  Reach 7 south along the west bank 

 

Figure 42:  Reach 7 north towards Piedmont Road 



 

Figure 43:  Reach 8 south along the east side of the creek from Old Piedmont Road 

 

Figure 44:  Reach 8 south along creek; concrete vault on east bank 



 

Figure 45:  Reach 8 south along creek 

 

Figure 46:  Reach 9 – view north of former County Bridge 37C-706  



 

Figure 47:  Reach 9 Eucalyptus Grove 

 

Figure 48:  Reach 9 north along creek 



 

Figure 49:  Reach 9 south along creek at terminus for reach 

 

Figure 50:  Alternative Route west along Cropley Road from Piedmont Road 
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EXECUTIVE SUMMARY 

Habitat assessments and ocular surveys were conducted for California red-legged frogs 

(CRLF; Rana draytonii) and foothill yellow-legged frogs (FYLF; Rana boylii) on 16, 24, 

and 31 March, 10 and 30 April, 17 May, and 20 and 27 July 2006, on the upper Berryessa 

Creek drainage in San Jose, Santa Clara County, California, to determine if these species 

were potentially present within and upstream of the proposed U.S. Army Corps of 

Engineers and Santa Clara Valley Water District Berryessa Creek Project site.  The 

surveys for CRLFs were conducted using the most recent U.S. Fish and Wildlife Service 

survey protocol.  The entire length of Berryessa Creek was surveyed from Morrill 

Avenue, upstream to a major fork in the drainage at 750 feet (approximately 0.5 miles 

east of the San Jose City Boundary).  Although there are no known records for CRLFs or 

FYLFs within the drainage, and no frogs of either species were observed on the creek 

itself, a breeding population of CRLFs was found in 3 of 5, spring-fed, ponds located in 

the middle part of the drainage near the eastern San Jose City Boundary, about 1.25 miles 

upstream of the proposed project area.  The ponds are located below a major spring on a 

hillside approximately 160 feet above the creek and 800 feet south of the creek.  Because 

of the pond’s distance from the creek, the lack of deep (>2-feet) pools in the creek, the 

intermittent nature of the creek (it flows less than 7 months out of the year during normal 

rainfall years), and the presence of predators such as raccoons (Procyon lotor), Berryessa 

Creek proper is unsuitable for CRLFs and FYLFs and they do not presently inhabit this 

stream.  Instead, Pacific treefrogs (Hyla regilla) and California toads (Bufo boreas 

halophilus), which are much more suited to intermittent and shallow aquatic habitats, are 

present in Berryessa Creek throughout the mainstream where they successfully breed at a 

number of locations within the drainage.  Since CRLFs and FYLFs do not inhabit the 

main channel of Berryessa Creek, CRLFs are unable to colonize the stream course, and 

the project site is 1.25 miles away from the nearest known CRLF population, the 

proposed project in upper Berryessa Creek will not have any adverse effects on these two 

species. 
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INTRODUCTION 

The Berryessa Creek Project is located in Santa Clara County, California, within the City 

of San Jose along a section of Berryessa Creek that runs from Morrill Avenue upstream 

to just above Old Piedmont Road (Figure 1).  The U.S. Army Corps of Engineers and 

their local partner, the Santa Clara Valley Water District, propose to rechannelize 

portions of the stream and enhance the riparian corridor in order to provide enhanced 

flood protection for the Cities of San Jose and Milpitas.  The project will also greatly 

enhance urban wildlife habitats (both aquatic and terrestrial) in Berryessa Creek Park and 

the greenbelt area.  Because the area lies within the native range of the California red-

legged frog (CRLF; Rana draytonii) and the foothill yellow-legged frog (FYLF; Rana 

boylii) [see Jennings et al. 1997, 1999], and there are known records for these two species 

within 5 miles of the project site (California Department of Fish and Game 2005), the 

following ocular surveys and habitat assessments were conducted to determine if there 

was any actual or potential breeding, feeding, movement corridors, and 

estivation/hibernation habitats for CRLF and FYLF.  Per recent taxonomic changes with 

frog species in California, I follow Jennings (2004) and Shaffer et al. (2004) and use the 

scientific name “Rana draytonii” for the CRLF.  In almost all other documents and field 

guides, this frog is stated as the subspecies “Rana aurora draytonii” (e.g., see Stebbins 

2003). 

 

 

STUDY AREA 

The portion of upper Berryessa Creek that was surveyed for frogs was from Morrill 

Avenue upstream to a major fork in the drainage at 750 feet elevation (approximately 0.5 

miles east of the easternmost San Jose City Boundary) [Figure 1].  This includes portions 

of the stream that flows through the greenbelt and Berryessa Creek Park and the other 

urbanized areas of the extreme northeastern part of San Jose.  Upstream of Old Piedmont 

Road, the creek flows through a brush and tree-lined canyon that (except for the bluegum 

(Eucalyptus globulus) forest just above Old Piedmont Road), is largely used for livestock 

grazing.  Although the stream channel contains areas of bedrock and cobble, there is a 
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Figure 1.  Location of the upper Berryessa Creek watershed in northeastern San Jose, 

project site location, and the reach of the stream surveyed for frogs. 
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great deal of fine sediment in the bed load with the result of almost no pools greater than 

2 feet deep.  Instead, most pools within the main creek channel are less than 1 foot deep.  

The upper part of the study area is relatively remote, although there are a number of dirt 

roads that reach houses located on the slopes within the upper Berryessa Creek drainage.  

Many of the dwellings contain orchards, stock ponds, and ornamental trees that contrast 

greatly with the native vegetation on the hillsides.  Only a single dirt road reaches the 

bottom of the upper part of Berryessa Creek that I surveyed. 

 

 

MATERIALS AND METHODS 

The habitat assessment and ocular surveys for the CRLF followed guidelines as set forth 

by the U.S. Fish and Wildlife Service (U.S. Fish and Wildlife Service 2005).  The habitat 

assessment and ocular surveys for FYLF followed those successfully used by me in other 

studies (e.g., see Jennings and Hayes 1994 and Jennings et al. 1999).  The entire study 

area was surveyed for both species during daylight hours on 16 March, 17 May, and 27 

July 2006, and at night on 24 and 31 March, 10 and 30 April, and 20 July 2006.  Surveys 

were conducted as per protocol survey standards for CRLFs (U.S. Fish and Wildlife 

Service 2005) and my long-term experience with both species (e.g., see Jennings and 

Hayes 1994).  A flashlight was used to locate the eye shines of frogs during nighttime 

hours and I repeatedly listened for calling male CRLFs and FYLFs using the 

identifications provided by Davidson (1995).  Additionally, I conducted a habitat 

assessment for both species following an initial review of historical information 

previously gathered by me (see Jennings et al. 1997, 1999).  All records for CRLFs and 

FYLFs within a 5-mile radius of the site were obtained and reviewed from the California 

Natural Diversity Database (California Department of Fish and Game 2005).  These 

records are plotted on aerial photographs and determined if they were within potential 

movement corridors for CRLFs and FYLFs within the upper Berryessa Creek drainage. 
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CALIFORNIA RED-LEGGED FROG OVERVIEW 

Federal listing status:  Threatened.  State listing status:  Species of Special Concern.  

On 15 January 1992, the CRLF was petitioned for listing as an endangered species by the 

U.S. Fish and Wildlife Service (Sorensen 1993) based on a 70% range reduction and 

continued threats to surviving populations (Miller 1994).  The frog was subsequently 

listed as Threatened by the U.S. Fish and Wildlife Service on 23 May 1996 (Miller et al. 

1996), with further recent revisions to critical habitat and management of this species 

(U.S. Fish and Wildlife Service 2006). 

 

The CRLF is a large brown to reddish-brown frog that attains lengths up to 3.25-5.5 

inches from the tip of the snout to the end of its vent.  These frogs have prominent 

dorsolateral folds and diffuse moderate-sized dark brown to black spots that sometimes 

have light centers (Storer 1925, Jennings and Hayes 1994).  The distribution of red or 

red-orange pigment is highly variable, but usually restricted to the belly and the 

undersurfaces of the thighs, legs and feet (Jennings and Hayes 1994).  Frogs in southern 

California often have red only on the undersurfaces of the feet (Jennings pers. observ.).  

There are prominent dorsolateral folds, which are yellow or orange-colored in juveniles 

(Stebbins 2003).  The groin has a distinct black mottling on a white or yellow 

background.  The iris is dark brown with iridophores on the upper and lower portions of 

the iris (Jennings and Hayes 1994). 

 

Larvae range in length from 0.55-3.15 inches in total length and have up to 2-3 upper and 

3-4 lower tooth rows (Stebbins 2003).  Newly hatched tadpoles generally are blackish in 

color, gradually changing to a brown background color with darker marbling or spots 

after a week or two of growth (Storer 1925). 

 

This amphibian is the largest native frog in the state. There are data to support elevating 

the subspecies to a full species separate from the northern red-legged frog (Rana aurora 

aurora) [see Hayes and Miyamoto 1984, Hayes and Kremples 1986, Green 1985].  The 

large zone of intergradation along the Pacific slope of the North Coast Range reported by 
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Hayes and Kremples (1986) has been greatly contracted to a point in mid-Mendocino 

County by recent biochemical studies (Shaffer et al. 2004). 

 

 

Life History and Ecology 

CRLFs are pond-dwelling amphibians that generally live in the vicinity of permanent 

aquatic habitats including livestock ponds and pools in perennial streams (Jennings and 

Hayes 1994).  The most optimal habitat is characterized by dense, shrubby riparian 

vegetation associated with deep (>2.3 feet), still, or slow-moving water (Hayes and 

Jennings 1988, Jennings 1988).  The shrubby riparian vegetation that structurally seems 

to be most suitable for this frog is that provided by arroyo willow (Salix lasiolepis), 

although cattails (Typha spp.) and bulrushes (Scirpus spp.) also can provide suitable 

habitat (Jennings 1988).  Although CRLFs are found in ephemeral streams and ponds, 

populations cannot be maintained where all surface water disappears (Jennings and 

Hayes 1994).  This frog is infrequent or absent in habitats where introduced aquatic 

predators such as green sunfish (Lepomis cyanellus), Louisiana red-swamp crayfish 

(Procambarus clarkii) and bullfrogs (Rana catesbeiana) are present (Hayes and Jennings 

1986, 1988), probably because the larval stages are susceptible to such predators 

(Jennings and Hayes 1994). 

 

Reproduction occurs at night in permanent ponds or the slack water pools of streams 

during the winter and early spring (late November-through April) after the onset of warm 

rains (Storer 1925, Hayes and Jennings 1988, Jennings and Hayes 1994).  Males 

generally appear at breeding sites from 2-4 weeks before females (Storer 1925).  At 

breeding sites, males typically call in small mobile groups of 3-7 individuals that attract 

females (Jennings and Hayes 1994).  Females amplex with males and attach egg masses 

containing approximately 2,000-6,000 eggs to an emergent vegetation brace at depths 

usually from 3-4 inches deep (Storer 1925).  Eggs hatch after 6-14 days (depending on 

the prevailing water temperature), and the resulting larvae require 3.5-7 months to attain 

metamorphosis (Storer 1925).  Some tadpoles may also over winter (Fellers et al. 2001a).  

Juvenile frogs are about 1 inch (25.4 millimeters) long at metamorphosis and commonly 
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sun themselves during the day at the edge of the riparian zone next to the breeding site.  

As they grow, they gradually shift from diurnal and nocturnal periods of activity, to 

largely nocturnal activity (Hayes and Tennant 1986).  During periods of rainfall, both 

juveniles and a few adults may disperse away from breeding sites and may be found 

some distance (up to 0.5 mile) away from the nearest water (Jennings, unpubl. data).  

Frogs found in the coastal drainages appear to be rarely inactive, whereas those found in 

interior sites probably hibernate (Storer 1925).  Frogs generally reach sexual maturity in 

their second year for males and third year for females (Jennings and Hayes 1985).  

During extended periods of drought, frogs may take 3-4 years to reach sexual maturity 

(Jennings and Hayes 1994).  Based on limited field data, CRLFs appear to live about 8-

10 years in the wild (Jennings, unpubl. data). 

 

CRLFs have declined largely due to habitat loss and the introduction of non-native 

aquatic predators such as green sunfish, red-swamp crayfish and bullfrogs (Jennings and 

Hayes 1994).  It is possible that a pathogen also helped to eliminate frog populations in 

southern California during the 1970s (Fellers et al. 2001b).  Recent work suggests that 

nitrate/nitrite pollution (Marco et al. 1999) and pesticide drift (Davidson et al. 2001, 

2002) also may be responsible for frog declines in California. 

 

CRLFs were historically found west of the Sierra Nevada crest from mid-Mendocino 

County and the vicinity of Redding, south into northwestern Baja California (Jennings 

1995).  There are documented records of CRLFs in the adjoining drainages of upper 

Penitencia Creek to the south (Jennings et al. 1997) and in adjoining drainages to the 

north (near Ed Levin County Park) in the California Natural Diversity Data Base 

(California Department of Fish and Game 2005).  Although CRLFs are still present 

within suitable habitats in the hills to the east of San Jose, they have been largely 

eliminated by channelization of aquatic habitats and by raccoons, bullfrogs, and other 

introduced aquatic predators in the urbanized areas of the city. 
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FOOTHILL YELLOW-LEGGED FROG OVERVIEW 

Federal listing status:  None.  State listing status:  Species of Special Concern.   

Although The Center For Biodiversity is currently putting together a petition to send to 

the U.S. Fish and Wildlife Service, this frog is presently listed as a “Species of Special 

Concern” by the California Department of Fish and Game (Jennings 2004).  It has 

apparently disappeared from about 45% of its historic range in California due to habitat 

loss, the widespread introduction of aquatic predators such as fishes and bullfrogs, 

diseases (possibly introduced), and agricultural chemicals (Jennings and Hayes 1994; 

Jennings 1995; Davidson et al. 2002). 

 

The FYLF is a moderate-sized, highly variably colored, frog that attains lengths up to 

ranges 1.5-3.25 inches from the tip of the snout to the end of its vent.  The back is usually 

dark to light gray, brown, green, or yellow with a somewhat mottled appearance often 

with considerable amounts of brick or reddish pigment, and rough tubercled skin 

(Zweifel 1955; Jennings and Hayes 2005).  A light band between the eyelids is normally 

present, often appearing as a pale triangle between the eyelids and the nose (Stebbins 

2003).  The distribution of yellow or yellow-orange pigment is variable, but usually 

restricted to the belly and the undersurfaces of the thighs, legs, and feet (Jennings and 

Hayes 1994). 

 

 

Life History and Ecology 

FYLFs are a stream-dwelling form that requires shallow, flowing water, apparently 

preferentially in small to moderate-sized stream situations with at least some cobble-sized 

substrate (Hayes and Jennings 1988, Jennings 1988).  This type of habitat is probably 

best suited to oviposition (see Storer 1925, Fitch 1936, Zweifel 1955) and likely provides 

significant refuge habitat for larvae and postmetamorphs (Hayes and Jennings 1988, 

Jennings 1988).  Streams utilized by frogs can be perennial or intermittent (Hayes and 

Jennings 1988, Kupferberg 1996a), but for the latter type, a permanent watercourse must 

be either immediately up- or down-stream, or in the nearby general area (Jennings, 

unpubl. data). 
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Adult FYLFs have been observed to breed from late March into early June (Storer 1925, 

Grinnell et al. 1930, Wright and Wright 1949).  Breeding normally occurs following the 

period of high flows that result from rainwater and snowmelt, although other hydrologic 

factors such as water temperatures above 44.6°F may influence the timing of breeding 

and oviposition (Kupferberg 1996a, Van Wagner 1996).  Male frogs attracting females 

typically call in small groups of 2-5 from within the cracks of underwater rocks and 

boulders (MacTague and Northen 1993), although there are observations of males calling 

above the water surface (MacTague and Northen 1993; Van Wagner 1996; Jennings, 

unpubl. data).  At least part of the courtship activity occurs at night (Van Wagner 1996).  

Following amplexus, the females move to an oviposition site where at night they deposit 

an egg mass of 300-1200 eggs on the downstream side of cobbles and boulder over which 

a relatively gentle flow of water exists (Storer 1925, Fitch 1936, Zweifel 1955).  Most 

egg masses are laid within about 1-foot of the surface of the water (Van Wagner 1996). 

 

Eggs hatch within 5-31 days depending on water temperatures (Zweifel 1955, Kupferberg 

1996b).  Most larvae metamorphose into juvenile frogs after 3-4 months of development 

(Storer 1925, Zweifel 1955, Kupferberg 1996b), although there are observations of larvae 

metamorphosing in stream environments as late as October (Jennings 1988).  Sexual 

maturity is probably reached in 2 years (Storer 1925, Van Wagner 1996); however, frogs 

of both sexes may reach sexual maturity in 1 year if food resources are sufficient 

(Jennings 1988).  Based on limited field data, FYLFs appear to live about 3-4 years in the 

wild (Kupferberg 1996b, Van Wagner 1996). 

 

FYLFs appear to move in and out of riparian zones during various parts of the year, as 

both juvenile and adult frogs have been found as far as 164 feet from the nearest 

watercourse (Nussbaum et al. 1983).  While some of this movement may be due to 

flooding or other hydrologic events known to scour frogs downstream (Kupferberg 

1996a, Lind et al. 1996, Van Wagner 1996), frogs may also be actively foraging away 

from riparian zones--based on the wide variety of terrestrial invertebrates found in some 

frog stomachs (Van Wagner 1996). 
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There is no approved protocol for surveying eggs, larvae, juveniles, adults, or calling 

males.  Juvenile and adult frogs are easily observed during the spring and summer 

months (March-July) during daylight hours along stream courses (Zweifel 1955).  Egg 

masses can be observed during about a 2-3 week window when frogs are actively 

breeding (Jennings, pers. observ.).  Larvae can be dipnetted with practice during the 

summer months (Jennings, pers. observ.). 

 

 This frog was historically known to occur in most Pacific drainages from the 

Santiam River system in Mehama, Marion County, Oregon, south to the San Gabriel 

River system, Los Angeles County, California (Storer 1923, 1925; Fitch 1938; Marr 

1943, Zweifel 1955), at elevations between near sea level to 6,700 feet (Jennings and 

Hayes 1994).  There was an isolated outpost reported from the Sierra San Pedro Martir, 

Baja California, Mexico (Loomis 1965), which is apparently now extinct.  This frog is 

predicted to occur within the survey area.  The closest documented location is near what 

was then known as the town of Berryessa, somewhere along the middle reaches of 

Penitencia Creek (Jennings et al. 1999).  However, this museum specimen was collected 

in 1904 and that population is now extinct due to extensive urbanization of the area.  The 

next nearest location is in upper Penitencia Creek near the headquarters of Alum Rock 

Park.  The population was presumed to be extant during the 1990s (Jennings et al. 1999). 

 

 

RESULTS AND DISCUSSION 

Results of the ocular surveys showed no CRLFs or FYLFs in the Berryessa Creek stream 

channel (see data sheets in Appendix 1).  As predicted by earlier surveys conducted by 

the Santa Clara Valley Water District (M. Moore, pers. comm.), I found Pacific treefrogs 

(Hyla regilla) and California toads (Bufo boreas halophilus) to be common in several 

sections of the stream channel, especially in urbanized areas where residents water their 

lawns on a regular basis (which results in runoff into the nearby stream channel that daily 

rehydrates the pools of water used by these amphibians).  The stream channel itself was 

poor habitat for CRLFs and FYLFs due to its intermittent nature (the stream supports no 
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fish species because it dries on a yearly basis), lack of deep (>2 feet) pools of water, and 

the presence of many raccoons throughout the area surveyed (see data sheet in Appendix 

2). 

 

Instead, a breeding population of CRLFs was discovered in 3 of 5 grouped ponds located 

in the middle part of the drainage near the easternmost San Jose City Boundary, about 

1.25 miles upstream of the proposed project area boundary (Figure 2) [Appendix 3].  The 

ponds are located below a major spring on a hillside approximately 160 feet above the 

creek and 800 feet south of the creek proper.  The ponds with CRLFs contain water year 

around, are deep (>4 feet), and have abundant riparian cover and food resources.  

Because of the distance from the Berryessa Creek proper and the intermittent nature of 

the creek itself (it apparently flows less than 7 months out of the year during normal 

rainfall years), no juvenile CRLFs are able to colonize the main creek channel.  If they 

did, they would soon be swept away during flood flows or predated by raccoons, as there 

are no deep pools for frogs to escape in.  Indeed, no CRLFs or FYLFs have been 

observed in Berryessa Creek below Old Piedmont Road despite the multiple amphibian 

surveys conducted since the year 2000 (M. Moore, Santa Clara Valley Water District, 

pers. comm.).  Since CRLFs and FYLFs do not inhabit the main channel of Berryessa 

Creek and CRLFs are unable to colonize the stream course, the proposed project in upper 

Berryessa Creek will not have any adverse effects on these two species.  The project site 

is located approximately 1.25 miles downstream from the region where CRLFs were 

observed in ponds on the hillside.  Additionally, the project site is located in a densely 

urbanized area with many roads, fences, and foraging raccoons between the project site 

and the ponds with CRLFs.  Given these observations, it is my professional opinion that 

the project, as proposed by the U.S. Army Corps of Engineers and the Santa Clara Valley 

Water District, will have no influence on potential CRLF movements or dispersals, and 

therefore have no apparent, negative effects on this species. 
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Figure 2.  Location of the stock pond where California red-legged frogs were observed in 

the upper Berryessa Creek drainage. 
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Appendix 1.  California red-legged frog field survey forms for the Upper Berryessa Creek 

Project. 
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Appendix 2.  California red-legged frog habitat assessment form for the Upper Berryessa 

Creek Project. 
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Appendix 3.  Completed California Natural Diversity Data Base form. 
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Comments and Responses  
on  

Draft EIS for Berryessa Creek General Reevaluation Report 
June 2013 

 

No. Agency Comment Response 
    1. U.S. 

Environmental 
Protection 
Agency 

The Final EIS should specifically consider the 
effects of rising sea level on the Berryessa Creek 
Project 

A sensitivity analysis was conducted based on the 
maximum sea level rise scenario calculated for 
the San Francisco Bay Shoreline Study.  When 
this maximum value was applied in the hydraulic 
model downstream of the Berryessa project, its 
effects were negligible upstream of the Calaveras 
crossing. 
 

2. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should include additional 
discussion, and if possible, quantification of the 
shade benefits of Alternative 4/d and consider the 
feasibility of modifying alternatives 2A/d and 
2b/d to add trees to reduce the temperature of 
Berryessa Creek.    

Due to the limited space within the right-of-way, 
the location of the flood walls proposed under 
Alternative 2A/d and 2B/d, and the Corps 
requirement of 15 feet obstruction free zone, trees 
are not able to be incorporated into either 
alternative.  Expanding the right-of-way to 
include features that reduce water temperatures to 
improve habitat would be ecosystem restoration 
measures.  Since ecosystem restoration is not a 
Congressionally-authorized project purpose, the 
Corps cannot propose such measures. 
Alternative 4/d allows for vegetation benches as 
an aesthetic feature which would also shade the 
stream channel.  Stream temperature is controlled 
by multiple factors whose influences are difficult 
to examine independently. The effectiveness of 
riparian vegetation to shade stream depends of 
the buffer width and canopy cover. The 
vegetative buffer width and canopy cover 
proposed under Alternative 4/d is assumed to 
provide some benefit to the stream channel but 
the buffer zone (approximately 4 meters) would 
not be as wide as typical management practices 
(30 meters) to provide a maximum benefit.   A 
Corps study showed that a buffer zone 7 meters 
wide fail to adequately keep stream temperatures 
from increasing. The vegetation benches 
proposed under Alternative 4/d is expected to 
slow runoff, trap sediments, and provide food and 
habitat for wildlife. Discussion in Section 5.4.3.4 
has been revised. Chapter 13 (References) has 
been revised to include “U.S. Army Corps of 
Engineers. 1991. Buffer strips for riparian zone 
management. Waltham, MA.” 

3. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should discuss the cumulative 
impacts of the Greenbelt bypass, and clarify 
whether any of the project alternatives would 
preclude floodplain terracing and riparian 
revegetation of the Greenbelt Reach.  

The Santa Clara Valley Water District does not 
have any funds available for any planning, 
design, or construction of the area upstream of I-
680, therefore, they Greenbelt bypass is not a 
foreseeable project. 
The final alternative will not preclude future 



work in the Greenbelt Reach.  
4. U.S. 

Environmental 
Protection 
Agency 

The Army Corps should coordinate closely with 
the Regional Water Quality Control Board, so 
that dewatering does not unexpectedly withdraw 
contaminated groundwater nor expand the plume 
beyond the control of wells designed to control 
contaminate migration.  

The Corps and/or contractor would work closely 
with the Regional Water Quality Control Board. 
Excavation depth should not exceed 2 or 3 ft 
along the creek bed in the area of concern. If 
greater depths are required, then the project hydro 
geologist and/or civil engineer should determine 
from the historical data the risk involved in 
encountering contaminated groundwater from the 
JCI plume sites. If there is a risk, one solution 
would be to use Baker Tanks for collecting and 
holding the low level dewatering discharge. 

5. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should discuss requirements for 
treatment and discharge of contaminated 
groundwater.  

Obtaining a Low Threat Discharge Permit should 
be sufficient to cover the treatment and discharge 
of the potentially contaminated groundwater.  A 
Notice of Intent (NOI) is required by the 
Regional Water Quality Board. 

6. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should clearly describe the 
circumstance under which potentially 
contaminated soil would be sampled, and 
contaminated soil would be managed as 
hazardous waste rather then redeposited in levees 
or the adjacent road base.  

The need for contaminated soil sampling and/or a 
recognized environmental concern would be 
determined by an Environmental 
Professional (EP). The EP should be performing 
monitoring inspections throughout the soil 
excavation phase of the project. Suspected soil 
and water contaminated samples will be analyzed 
by a certified lab prior to classification decisions 
and managed in accordance with required 
regulations. 

7. U.S. 
Environmental 
Protection 
Agency 

The final EIS should expand the discussion of 
permanent impacts, such as sediment loading, 
nutrient loading, temperature, and stream 
velocities, particularly where more detailed 
information is available in appendices.   

Discussion in Section 5.4.3.2 and Section 5.4.3.3 
has been revised to include additional information 
sediment transport and deposition.  

8. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should explain the basis for the 
selection of Alternative 2A/d as the 
environmentally preferred alternative.  

Discussion in Section 5.17 has been revised to 
include additional information on why 
Alternative 2A/d is the environmentally preferred 
alternative.  

9. U.S. 
Environmental 
Protection 
Agency 

Discuss, in the Final EIS, the impact of Levee 
Vegetation Management Policy on the Corps 
obligations to mitigate tree removal and other 
impacts that increase water temperatures.  

The alternatives considered are downstream of I-
680 which has no waterside trees along the creek. 
Section 5.5.3.2 discusses the potential for 15 
landside trees to be removed for construction 
access. These trees are on private property and 
would be replaced on site. Removal of the 
landside trees is not expected to have effects on 
water temperature since there is little shade 
benefit due to their distance of the creek.  
The upstream of I-680 reach which includes the 
greenbelt area is not being carried forward, 
therefore, no trees shall be removed in the 
greenbelt as a result of this project.   
 

10. U.S. 
Environmental 
Protection 
Agency 

Identify in the Final EIS, trees to be removed as 
part of the project, for which mitigation of the 
removal would be required by state or local 
regulations.  

A figure has been added to Appendix A which 
shows the potential trees to be removed.  

11. U.S. The Final EIS should include a breakdown of Discussion in Section 7.4 been revised to include 



Environmental 
Protection 
Agency 

maintenance activities, frequency, extent and 
costs, as well as assumptions used to estimate 
costs.  

additional maintenance details.  Since 
Alternatives 2B/d and 4/d include more 
infrastructure, maintenance costs are higher. 

12. U.S. 
Environmental 
Protection 
Agency 

Commit, in the Final EIS to: 
Request that bidding construction contractors 
provide information on emissions from 
construction equipment and give preference to 
contractors employing clean construction fleets 

Discussion in Section 5.2.3.6  has been revised to 
included the following: “The contractor would be 
required to provide information on emission from 
construction equipment to BAAQMD and avoid 
the use of portable generators where power can 
be practically obtained from the local power 
grid.” 
Additionally giving preference to contractors 
employing clean construction fleets would be 
written in as part of the contract specifications.  

13. U.S. 
Environmental 
Protection 
Agency 

Avoid the use if portable generators where power 
can be practically obtained from the local power 
grid.  

See response to comment #12  above. 

14. U.S. 
Environmental 
Protection 
Agency 

Develop a construction traffic and parking 
management plan that minimizes traffic 
interference and maintain traffic flow.  

Discussion in Section 5.7.2.6  includes the 
requirement for the contractor to develop a 
Traffic Control Plan to minimize traffic 
interference and maintain traffic flow. These 
requirements would be included in the 
contraction specifications.  

15. U.S. 
Environmental 
Protection 
Agency 

Include in the Final EIS, a map of the sensitive 
receptors mentioned in the Draft EIS, and commit 
to locate operating construction equipment and 
staging zones away from these sensitive 
receptors, to the extent practicable. 

A figure of the sensitive receptors near the 
downstream project area has been added to 
Appendix A. Construction equipment and staging 
areas would be located away from these sensitive 
receptors, to the greatest extent practicable. 

16. City of Milpitas The City request clarification of planned trails 
including pedestrian bridges within the 
improvements and alternatives. 

Recreational trails are not planned under the 
alternatives. Section 3.7.5.4 has been revised to 
remove mention of recreational trails.  However, 
local interests, including the City of Milpitas, can 
pursue overlaying trails on the maintenance 
roads. 

17. City of Milpitas The City requests that the preferred alternative be 
identified as a FEMA certified levee.  

Thank you for your comment. The primary Corps 
objective is to reduce flood risk damages. The 
Corps develops alternatives and alternative sizing 
based on a benefit-cost analysis; it does not 
design alternatives with a preset level of 
performance.  Alternative 2A/d meets all the 
Corps requirements.  

18. City of Milpitas The EIS should clearly indicate if the preferred 
alternative will have any adverse impact on 
Milpitas ability to discharge its storm flows.  

The selected alternative will not impede local 
drainage.  Local storm drainage inflows were 
included in the hydrological analysis as 
documented in Section 2.8 of the 2003 
Hydrology Report. 

19. City of Milpitas The Transit Area Specific Plan has not been 
considered in the EIS.   

Per Corps guidance (Engineer Regulation 1105-
2-100 paragraph E-19j), the economic benefits 
analysis excludes future development that is 
assumed to be above the “100-year” floodplain.  
If the development is within the “100-year” 
floodplain, damages and benefits to those 
structures cannot be counted.   The Transit Area 
Specific Plan can be considered in the mandatory 
future economic updates if required. 



20. City of Milpitas Jacklin Road/ Abel Street would likely be utilized 
as a diversion route for traffic traveling to and 
from SR237. The EIS does not provide 
assessment of the traffic impacts and mitigation, 
if required, for the Jacklin Road/ Abel Street.  

Traffic counts were taken at the intersections of 
Jacklin Road & I-680 Northbound Ramps, 
Jacklin Road & I-680 Southbound Ramps, and 
Calaveras Boulevard/ Abel Street. The base line 
level of service (LOS) at each intersection was B, 
B+, and D respectively. Based on the 
assumptions of the traffic analysis in Appendix F 
the LOS of each intersection did not change with 
during a temporary partial closure of Calaveras 
Blvd or a temporary partial closure of Montague 
Express Way.  

21. City of Milpitas  The EIS needs to accurately assess and mitigate 
vehicle traffic impacts and pedestrian access 
impacts within the existing and entitled lad use 
changes in Los Coches Street.  

The traffic analysis developed an existing (2012) 
scenario, with current traffic counts, timings, and 
geometry. Since project construction will not 
occur until 2017, estimates of future volumes 
were needed. Starting from counts conducted in 
2008 and 2010, an annual growth rate of 1% was 
applied and approved project trips from 
residential developments near the future Milpitas 
BART station were added. On average, traffic 
volumes in 2017 were about 12% higher than 
those in the existing 2012 scenario. 
Alternative 2A has been selected to be 
implemented. Alternative 2A would require 
partial closure of Los Coches Street for 
approximately 30 days and traffic would be 
diverted to alternative routes. Mitigation 
measures listed in Section 5.7.3.6 would be 
implemented to reduce impacts to traffic.  

22. City of Milpitas The document needs to determine if concurrent 
creek improvement construction activities at each 
of the road crossings would have adverse 
cumulative traffic impacts.   

Creek improvements will not be concurrent; 
construction will proceed from downstream to 
upstream over a 2-year period. Discussion in 
Section 5.7.3.2 has been revised to include the 
following: “Closures would not be concurrent to 
reduce traffic congestion.” 

23. City of Milpitas  The EIS does not describe traffic impact from the 
proposed URRR trestle replacement or identify 
traffic impacts of construction and operation of 
temporary bypass railroad track.  

After further investigation a temporary bypass 
would not be needed since deliveries not made 
every day. Section 5.7.3.2 has been revised to 
include the following: “URRR trestle 
replacement would be completed in one day to 
reduce effects.  Replacement of URRR trestle be 
scheduled for delivery-free day.” 

24. Santa Clara 
Valley 
Transportation 
Authority 

There is a large planning district within flood 
impact area E, known as the Transit Area 
Specific Plan. The area of new development is 
large than described in the text, and also not 
limited to renovations and construction on vacant 
parcels.  

Discussion in Section 2.3.3.1 has been revised to 
include the following: “The City of Milpitas’ 
Transit Area Specific Plan borders Berryessa 
Creek at South Milpitas Blvd. The Transit Area 
Specific Plan is a plan for the redevelopment of 
an approximately 437-acre area in the southern 
portion of the City that currently includes a 
number of industrial uses near the Great Mall 
shopping center. Development is projected to be 
complete by 2030.” 

25. Santa Clara 
Valley 
Transportation 
Authority 

The failure to construct the flood control project 
will somewhat reduces the availability of non-
motorized access to the BART system.  

Thank you for your comment.  



26. Santa Clara 
Valley 
Transportation 
Authority 

Tables 2-6 through 2-9, 2-11 should be reviewed 
based on recent redevelopment in Milpitas area.  
 

Tables 2-6 and 2-9, 2-11 describes current 
conditions.   

27. Santa Clara 
Valley 
Transportation 
Authority 

Table 2-10 should add a column for Milpitas 
Transit Area Specific Plan area. 

See response to comment #19.  

28. Santa Clara 
Valley 
Transportation 
Authority 

Discussion on page 3-4 could be expanded to 
note the importance of the trail system in 
providing access to the planned Milpitas BART 
station now under construction.  

Thank you for your comment.  

29. Santa Clara 
Valley 
Transportation 
Authority 

Section 3.6.3.6 last bullet add “and would provide 
an additional beneficial point of access to the 
planned Milpitas BART station.” 

Discussion in Section 3.6.3.6 has been revised to 
include the following:  “and would provide an 
additional beneficial point of access to the 
planned Milpitas BART station.” 

30. Santa Clara 
Valley 
Transportation 
Authority 

Section 3.7.2.1 Discussion of Additional Flood 
Related Risks on page 3-38 should include 
impact of Berryessa Creek flooding on the 
proposed BART extension and Milpitas station. 
In the absence of the flood control project, the 
BART extension and station will need to 
incorporate flood proofing measures. The cost of 
those measures is not yet known but likely to be 
in the millions of dollars. In addition, the Milpitas 
station is expected to serve as a major intermodal 
transit center. Flooding from Berryessa Creek 
could cut off access to the station, impairing 
access to BART, light rail and bus services. 

Discussion on page 3-39 has been revised to 
include the following: “flooding from Berryessa 
Creek could cut off access by non-motorized and 
other traffic to the proposed BART station, which 
would impair access to a key intermodal 
transportation center.”  

31. Santa Clara 
Valley 
Transportation 
Authority 

Section 4.1.2.1 (Land Use) incorrectly states that 
the land use extending downstream to Montague 
Expressway is "not expected to change in the 
future." This area includes a portion of the TASP 
as well as the city's Midtown planning area, both 
of which are planned for high-density 
redevelopment including significant residential 
density. 

Discussion in Section 4.1.2.1 has been revised to 
include the following: “The City of Milpitas’ 
TASP redevelopment plan is located adjacent to 
the study area along Montague Expressway. This 
area would be redeveloped in to mixed use, 
urban, and high density residential.” The 
statement of “not expected to change in the 
future" has been removed.  

32. Santa Clara 
Valley 
Transportation 
Authority 

Section 4.7.2.6- The light rail line within the 
study area is the Alum Rock-Santa Teresa line 
(not Ohlone-Chynoweth). 

Discussion in Section 4.7.2.6 has been revised to 
include the Alum Rock-Santa Teresa line. 

33. Santa Clara 
Valley 
Transportation 
Authority 

Section 4.9.2- The discussion of the proposed city 
trail system describes the trail being used by 
"children and families" to reach city parks. While 
this is true, VTA wishes to note that it views the 
trail system as more than just a play area for 
children. Bicycle facilities are now viewed as an 
integral element of the transportation network, 
serving commuters and general transportation 
purposes as a supplement to roads and highways. 
Trails are used by persons of all ages. VTA notes 
that while the DEIS has appropriately discussed 
the recreational aspect of trail usage, it should 
also acknowledge the transportation benefit.  

Discussion in Section 4.9.2 has been revised to 
refer to those using the city trail system as 
recreationist and commuters.    

34. Santa Clara Section 5.7.3.2 (c)- This section states that Discussion in Section 5.7.3.2 (c) has been revised 



Valley 
Transportation 
Authority 

reconstruction of the Montague bridge would 
require "closure of one of the seven lanes for a 
period of 10 days." The actual construction period 
is currently being assessed but would be much 
longer than 10 days -likely a year or more. The 
section also says that this segment of Montague 
would be re-striped with two lanes in each 
direction, which would be a reduction of two to 
three lanes and thus inconsistent with the 
sentence quoted above stating only one lane 
would be closed. Also, construction of the new 
bridge may require a period of full closure of 
South Milpitas Blvd. Please coordinate with 
Santa Clara County Roads and Airports 
department for current construction planning for 
the Montague bridge. 

to include the following: “Alternatives 2A would 
modify the structure at Montague Expressway, 
requiring a partial closure for a period of 100 
days.  Partial traffic flow would be maintained at 
all times.” 
Alternative 2A has been selected to be 
implemented which would tie a floodwall into the 
existing headwall at upstream face of structure 
and construct transitions to existing wingwalls. 
The Contract would coordinate with Santa Clara 
County Roads and Airports department for 
current construction planning for the Montague 
bridge.  

36. Santa Clara 
Valley 
Transportation 
Authority 

Section 5.13.1 (b)- The discussion of the BART 
project is outdated. While the full16-mile 
extension is still planned, an initial segment has 
already advanced. On April16, 2010, FTA, in 
cooperation with VTA, published a Final 
Environmental Impact Statement (FEIS) for a two 
station, 10-mile extension of BART. The Record 
of Decision was signed issued by FTA on June 
24, 2010. The project is currently under 
construction. Calaveras Station and Civic 
Center/SJSU Station are no longer part of the 
project. 

Discussion in Section 5.13.1 has been revised to 
remove the Calaveras Station and Civic 
Center/SJSU Station and included the following: 
“On April 16, 2010, the Final Environmental 
Impact Report was published for a two- station, 
10 mile extension of BART. Construction began 
in 2012 and is ongoing.”  

37. Santa Clara 
Valley 
Transportation 
Authority 

Section 5.13.1.3. (c)- The Montague Pedestrian 
Overcrossing is being planned to span Montague 
Expressway from the BART Station parking 
structure to a planned development site east of 
Piper Drive. It is not planned to connect with the 
Great Mall. This crossing would provide a safer 
critical connection to future TASP developments 
to the north of Montague, as well as the Great 
Mall area. 

Discussion in Section 5.13.1.3. (c) has been 
revised to include the following: “The project 
would span Montague Expressway from the 
future Milpitas BART Station parking structure 
to a planned development site east of Piper Drive 
as highlighted in the City of Milpitas Transit 
Area Specific Plan” 

38. Frank Desmidt I am concerned about the impact of not 
improving the Upper Berryessa Creek from 
Interstate 680 to Old Piedmont Road. Will this 
cause flooding? 

The work proposed downstream of Interstate 680 
will not affect flows in the creek above Interstate 
680. 

39. Frank Desmidt Will it cost me more? The project will not induce flooding or increase 
the floodplain upstream of I-680 thereby also not 
change current flood insurance special flood 
hazard zones or rate changes. 

40. Frank Desmidt When will Upper Berryessa Creek be improved? Investigations of the Upper Berryessa Creek 
improvements remain ongoing by the Santa Clara 
Valley Water District.  

41. David Jung Erosion and different design shapes have been 
talked about. But to make the project more 
worthy and longer lasting in terms of use I think 
there should be walls on each side of the creek. It 
will hold more water in case there is a lot of 
water especially if there is a lot of water if there 
is a lot of melted water from ice from global 
warming.  

Additional or higher walls would indeed contain 
more flood flows, but they also cost more.  When 
street and surface flooding hits levees or 
floodwalls on its ways to the channel, the levees 
or floodwalls act as dams.  The surface flows then 
must be pumped to the creek, and pumps are 
expensive.  So the amount of floodwalls in the 
proposed project represents a balance of costs and 



benefits.  
42. David Jung It will cost less now, so I believe its better to do it 

now than to build walls 20-30 -40 years from 
now when it is very expensive to do it. Find a 
cheaper design with walls and cheaper long 
lasting maintenance if money is tight. Have the 
government stop sending money and corporations 
stop sending money out of the country instead 
send all money back and all jobs back to the USA 
and we will have money to spend.  

Thank you for your comment. 

43. David Paul 
 

I seem to see an opportunity for 
editing/correction of the Berryessa Creek Project 
Draft General Reevaluation Report/ 
Environmental Impact Statement 
 
In Chapter 2, section 2.3.2.1 (b), the third 
paragraph reads: 
 
Although no dollar value was recorded, Berryessa 
Creek experienced major flooding on January 
22, 1983. Debris and sediment transported by the 
floodwaters blocked the culvert at Old 
Piedmont Road and impeded the flow through 
other culverts downstream, causing overbank and 
extensive street flooding. Overbank flooding 
occurred causing water to pond in the flea market 
and in the industrial area east and west of the 
Western Pacific Railroad and north of Mabury 
Road. Mt. Greek Nursery experienced flooding 
up to 18 inches deep. Berryessa Creek peak 
flows above Calaveras Boulevard were estimated 
to be 1,045 cfs, 210 cfs, and 300 cfs, for the 
January 22-30, February 5-8, and February 23-
March 4, floods, respectively. The 1,045 cfs 
exceeded the historical peak flow recorded since 
the records began in 1970. 
 
The yellow highlighting was added by 
me. The yellow highlighted section seems to 
describe flooding of Lower Penitencia Creek in 
the areas of the flea market, rather than flooding 
of Berryessa Creek. 
 
The sentences before and after the highlighted 
area describe flooding of Berryessa Creek.  I 
believe that the overall document might be easier 
to understand if the section describing flooding of 
Lower Penitencia Creek were moved out of 
the paragraph that otherwise describes flooding of 
Berryessa Creek. 
 

The highlighted text has been removed. Section 
2.3.1.2 (b) has been revised to include the 
following: “Overbanking also occurred 
immediately upstream and downstream of 
Montague Expressway and between Yosemite 
Drive and Calaveras Boulevard in Milpitas. It 
was reported that at least six businesses suffered 
water and sediment damage from flooding in this 
commercial/industrial area. Floodwaters 
eventually made their way westerly and flooded 
the streets and parking lots in the vicinity of Abel 
and Marylinn Streets in Milpitas.” 

44. David Paul We seem to currently have a hawk couple nesting 
in the acacia trees just downstream of where 
Berryessa Creek passes under Highway 680. 
Sorry, I am unaware what breed of hawk they are 
(could be Cooper’s hawk, Accipiter cooperii)? 

Prior to ground disturbing activities the project 
area will be surveyed by a qualified biologist to 
look for nesting birds. If nests are found 
consultation would be initiated with CA Dept of 
Fish and Wildlife and/or U.S. Fish and Wildlife 



 depending on species and jurisdiction.  
Table 4-15 potential for Cooper’s hawk and 
White tailed kite to occur in study has been 
revised to include the following:  “Low. Poor 
quality forging habitat and marginal nesting 
habitat is with-in the downstream of I-680 study 
area. Potential nesting habitat in the upstream of 
I-680 study area”  

45. David Paul In section 4.11.2, the abandoned Jones Chemical 
site, on the east bank of Berryessa Creek at 985 
Montague Expressway, Milpitas, seems to be 
omitted. I believe that it has a known 
underground plume. 
Ref: 
http://www.waterboards.ca.gov/rwqcb2/board_de
cisions/adopted_orders/1989/R2-1989-162.pdf 
 
 

Section 4.11.2 has been revised to state two 
plume sites that have recognized environmental 
conditions (RECs): 
    "(1) one plume along the Berryessa Creek in 
the vicinity of Montague Expressway and (2) one 
in the vicinity of the confluence of Berryessa and 
Piedmont Creeks.  Both of these plumes about 6 
to 10 feet deep. If construction is expected to 
approach that depth, appropriate precautionary 
measures and disposal methods may be 
necessary. The chemicals of concern in these 
cases are volatile organic compounds, PAHs, and 
metals (copper, cadmium, and mercury)"     
 

 

http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2-1989-162.pdf
http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2-1989-162.pdf


 

 

United States Department of the Interior 
OFFICE OF THE SECRETARY 

Office of Environmental Policy and Compliance 
Pacific Southwest Region 
333 Bush Street, Suite 515 
San Francisco, CA 94104 

 
 
IN REPLY REFER TO: 
(ER 13/0178) 
 
Filed Electronically  
 
06 May 2013  
 
 
Tyler Stalker 916-557-5107 
tyler.m.stalker@usace.army.mil 
 
 
Subject:  Review of the Draft Environmental Impact Statement (DEIS) for the Proposed 

Berryessa Creek Project, CA 
 
 
Dear Mr. Stalker: 
 
The Department of the Interior has received and reviewed the subject document and has no 
comments to offer. 
 
 
Thank you for the opportunity to review this project.   
 
 
Sincerely, 

 
Patricia Sanderson Port 
Regional Environmental Officer 
 
cc:  
Director, OEPC 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

75 Hawthorne Street 
San Francisco. CA 94105-3901 

May 6, 2013 

U.S. Army Corps of Engineers 
Sacramento District 
1325 J Street 
Sacramento, California 95814-2922 

Attention: Tyler Stalker 

Subject: Draft Environmental Impact Statement for the Berryessa Creek Project, Santa 
Clara County, California (CEQ# 2013068) 

The U.S. Environmental Protection Agency (EPA) is providing comments on the Draft 
Environmental Impact Statement (DEIS) for the Berryessa Creek Project. Our comments are 
provided pursuant to the National Environmental Policy Act (NEP A), Council on Environmental 
Quality (CEQ) regulations (40 CFR Parts 1500-1508), our NEPA review authority under Section 
309 of the Clean Air Act, and the provisions of the Federal Guidelines promulgated at 40 CFR 
230 under Section 404(b)(l) ofthe Clean Water Act. 

EPA provided scoping comments for this project in a letter dated January 3, 2002. We support 
the Corps' interest in developing an economically justified and environmentally sound flood 
protection project; however, we are concerned that the effect of sea-level rise on the project has 
not been sufficiently considered, as required by the Corps own Climate Change Adaptation 
Policy Statement. We are also concerned that the DEIS does not provide sufficient analysis of 
temperature effects and maintenance requirements for the project, nor provide sufficient 
assurance that the Corps is prepared for the possibility of encountering contamination during the 
project. Additionally, we ask the Corps to clarify whether any project alternatives preclude 
floodplain terracing and riparian revegetation in the Greenbelt Reach, upstream of the project 
area. 

Based on our concerns about sea-level rise, water quality, and maintenance, we have rated the 
action alternatives Environmental Concerns -Insufficient Information (EC-2). The enclosed 
Detailed Comments elaborate on these concerns and our recommendations. 

We appreciate the opportunity to review this DEIS. \\'hen the Final EIS is released for public 
review, please send one hard copy and one electronic copy to the address above (mail 



code: CED-2). If you have questions, please contact me at (415) 972-3521 or have your staff 
contact Tom Kelly at kellv.thomasp(a)epa.gov or (415) 972-3856. 

Enclosures: 

cc (via email): 

Sincerely, 

Kathleen Martyn Goforth, Manager 
Environmental Review Office 
Communities and Ecosystems Division 

EPA's Detailed Comments 
Summary of EPA's Rating Definitions 

Dennis Cheong, Santa Clara Valley Water District 
Shin-Roei Lee, Regional Water Quality Control Board, San Francisco Bay 
Mark Johnson, Regional Water Quality Control Board, San Francisco Bay 
Margarete Beth, Regional Water Quality Control Board, San Francisco 

Bay 
Tami Schane, California Department ofFish and Wildlife 
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EPA DETAILED COMMENTS, DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR THE 
BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA (CEQ# 20130068), May 6, 
2013 

Sea-Level Rise 

The DEIS does not appear to consider rising sea levels that will result from climate change. 
The Army Corps' own policy1 states "it is the policy ofUSACE to integrate climate change 
adaptation planning and actions into our Agency's missions, operations, programs, and 
projects." 

A San Francisco Bay Conservation Development Commission report2 evaluated the impact 
of a 16-inch sea level rise by mid-century, and a 55-inch sea level rise by the end of the 
century to the San Francisco Bay shoreline. In regard to flood control projects, the report 
states: 

With higher Bay water levels and more extreme storm events, Bay water will 
intrude further into flood control channels making it more difficult for fresh water to 
drain rapidly from upland areas. This will increase flood risks in locations further 
upstream. More precise identification of upland areas near creeks and flood 
channels where this type of flooding may occur is needed for addressing future 
flood risks. Exploring alternative methods of flood control may be necessary. 

Recommendation: 
The FEIS should specifically consider the effects of rising sea level on the 
Berryessa Creek project. 

Water Resources 

Temperature Impacts 

The DEIS notes that current temperatures, as high as 84.7°F, reduce the habitat available to 
native fish and amphibians in Berryessa Creek, which prefer cooler temperatures (p.4-24). 
Water temperature is a key indicator of poor water quality in Berryessa Creek, yet the DEIS 
considers shading the creek as an "aesthetic feature" (p. 3-24). Only alternative 4/d appears 
to address high water temperatures by including more than 8 acres of trees and vegetation 
to shade the creek (p. 3-57). The benefits of shading proposed by this alternative are 
described as "less than significant," a "slightly decreased water temperature," (p. 5-20) and 
"minimal" (Table 5-1 0), but the DEIS provides no basis for these conclusions. 

1 USACE Climate Change Adaptation Policy Statement, effective June 3, 2011, 
<http://www.corpsclimate.us/docs/USACEAdaptationPolicy3June20 !!.pdf> 
2 Living with a Rising Bay: Vulnerability and Adaptation in San Francisco Bay and on its Shoreline, San 
Francisco Bay Conservation and Development Commission, October 6, 2011 
<http://www.bcdc.ca.gov/BPA/LivingWithRisingBayvst.pdf> 
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Recommendations: 
The FEIS should include additional discussion, and if possible, quantification of the 
shading benefits of Alternative 4/d and consider the feasibility of modifying 
alternatives 2A/B and 2B/d to add trees to reduce the temperature ofBerryessa 
Creek. 

Cumulative Impacts 

NEP A requires the evaluation of cumulative impacts that are reasonably foreseeable [ 40 
CFR 1508.8]. The DEIS analyzed two alternatives, 2B/d and 4/d, that modeled a bypass 
channel upstream of Interstate 680 and the DEIS project area (p. 3-50). The bypass is a 
potential project of the Santa Clara Valley Water District, the local project sponsor for the 
Berryessa Creek Project. It would convey water around the Greenbelt Reach to alleviate 
flooding in the upper watershed (3-53). Given the modeling prepared to support it, the 
upstream bypass appears to be reasonably foreseeable project that could result in 
cumulative impacts that should have been described in greater detail in the DEIS. 

The Santa Clara Valley Water District also investigated floodplain terrace and native 
riparian revegetation of the Greenbelt Reach as a way to provide flood protection and 
mitigation within the Greenbelt Reach. It was the focus of coordinated agency comments by 
EPA and the San Francisco Bay Regional Water Quality Control Board (RWQCB) in 
support of a terracing and revegetation approach at the Corps' Upper Berryessa F4A 
conference held on August 17, 2006. At that time, it was also considered a potential 
element of the Corps' Berryessa Creek Project. While we understand the reason that flood 
control measures upstream ofl-680 were not considered in the DEIS (i.e., the Corps' "800 
cfs rule" and the lack of economic justification, p. 3-47 and 3-48), we seek to ensure that 
the Corps' project will not preclude Greenbelt terracing and revegetation, which EPA and 
RWQCB have supported. 

Recommendation: 
The FEIS should discuss the cumulative impacts of the Greenbelt bypass, and 
clarify whether any of the project alternatives would preclude floodplain terracing 
and riparian revegetation of the Greenbelt Reach. 

Groundwater Contamination 

The DEIS acknowledges Jones Chemical Company and Great Western Chemical Company 
as sources of hazardous, toxic and radiologic waste. Based on discussions with the 
RWQCB, the Corps is likely to encounter contamination from the Jones Chemical site3

. 

While the DEIS discusses the potential to encounter contamination from these sites (5-19), 
and mentions the preparation of Best Management Plans to minimize impacts, it provides 
no discussion of treatment technologies, permitting requirements, appropriate discharge 
limits nor reuse potential (e.g. dust control). Without adequate preparation, unexpectedly 
encountering contaminated groundwater during de-watering could cause project delays and 

3 Person communication between Mark Johnson, RWQCB, San Francisco Bay and Tom Kelly, U.S. EPA, on 
April 11,2013. 
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cost increases. Additionally, dewatering wells could draw contaminated groundwater away 
from remediation wells designed to contain the plume. 

Recommendations: 
The Army Corps should coordinate closely with the Regional Water Quality Control 
Board, so that dewatering does not unexpectedly withdraw contaminated 
groundwater nor expand the plume beyond the control of wells designed to control 
contaminant migration. 

The FEIS should include Best Management Plans for the treatment and discharge of 
contaminated groundwater, or an outline of the plan that would be developed later. 

The FEIS should discuss requirements for treatment and discharge of contaminated 
groundwater. 

The FEIS should clearly describe the circumstances under which potentially 
contaminated soil would be sampled, and contaminated soil would be managed as 
hazardous waste rather than redeposited in levees or the adjacent road base. 

Permanent Impacts 

The DEIS included more discussion of the construction impacts than operational impacts of 
the project. As the DEIS frequently noted, construction impacts are temporary, so an added 
focus on operational impacts may be more informative for the Corp's decision-maker. 

Recommendation: 
The FEIS should expand the discussion of permanent impacts, such as sediment 
loading, nutrient loading, temperature, and stream velocities, particularly where 
more detailed information is available in appendices. 

The Environmentally Preferred Alternative 

The DEIS selects Alternative 2Nd as the environmental preferred (and environmentally 
superior under CEQA) alternative (p. 5-68), but includes no discussion of the relative 
magnitude ofbenefits and adverse effects (e.g. temperature, sediment loading and 
maintenance) of each alternative. 

Recommendation: 
The FEIS should explain the basis for the selection of Alternative 2Nd as the 
environmentally preferred alternative. 

Tree Removal and 1\1itigation 

The DEIS discusses the need for tree removal (e.g. p. 3-24). Because Berryessa Creek is a 
water of the state, the Regional Board may require mitigation when trees are shading the 
creek, which does not appear to be discussed. The DEIS does describe the Corps Levee 
Vegetation Management Policy on page 3-48, which requires a "15-foot vegetation-free 
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zone outside of the proposed levee toes or floodwalls." The levee vegetation policy 
potentially conflicts with, or limits, opportunities to mitigate tree removals along the creek. 

Recommendations : 
Discuss, in the FEIS, the impact ofthe Levee Vegetation Management Policy on the 
Corps' obligations to mitigate tree removals and other impacts that increase water 
temperature. 

Identify, in the FEIS, trees to be removed as part of the project, for which mitigation 
of the removal would be required by state or local regulations. 

Maintenance 

One of the goals of the project is reducing maintenance following project construction (p. 
1-1 ). Current maintenance is described as "sediment removal activities designed to restore 
flood conveyance capacity, vegetation management in and around streams and canals, and 
bank protection" (p. 4-30). While Table 6-11lists the annual maintenance costs for each 
alternative, the DEIS does not specify the activities associated with the maintenance costs. 
It does explain that Alternatives 2A/d and 2B/d include an access road built inside levees 
and floodwalls (p. 3-51 and 3-53), making maintenance less expensive (p. 3-57), but the 
DEIS does not clarify the reason maintenance of Alternative 2A/d is less than Alternative 
2B/d. Additionally, Alternative 4 includes 15-foot vegetation-free zones on the outside of 
both floodwalls, which would allow relatively easy access for maintenance. While the road 
inside the levee would allow for easy access, it likely would result in additional costs, 
because the road could be overtopped as frequently as once every 10 years (0.1 to 0.04 
exceedance probability, p. 3-53). 

Recommendation: 
The FEIS should include a breakdown of maintenance activities, frequency, extent 
and costs, as well as any assumptions used to estimate costs. 

Air Quality 

We acknowledge that the air quality impacts of the NED Plan, Alternative A2/d, are less 
than significant, and the DEIS includes a thorough list of mitigation measures addressing 
air quality (p. 5-9 to 5-11 ). The Corps could further reduce the project's emissions and 
possibly reduce complaints through careful planning and the use of clean diesel equipment 
meeting the most stringent of applicable Federal4 or State Standards5

. 

Recommendations: 
Commit, in the FEIS, to: 

• Request that bidding construction contractors provide information on 
emissions from construction equipment (e.g. Tier 3 off-road diesel engines 
or engines retrofitted to meet equivalent emissions) and give preference 

4 EPA's website for nonroad mobile sources is http://www.epa.gov/nonroad/. 
5 For ARB emissions standards, see: http://www.arb.ca.gov/msprog/offroad/offroad.htm. 
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(among other factors such as low cost) to contractors employing clean 
construction fleets. 

• A void the use of portable generators where power can be practically 
obtained from the local power grid. 

• Develop a construction traffic and parking management plan that minimizes 
traffic interference and maintains traffic flow. 

Include, in the FEIS, a map of the sensitive receptors mentioned in the DEIS, and 
commit to locate operating construction equipment and staging zones away from 
these sensitive receptors (e.g. the opposite side of the creek), to the extent 
practicable. 

Editorial Note 

Several pages (e.g. 3-55) include a note at the top stating, "[t]he information is distributed 
solely for the purpose of pre-dissemination peer review under applicable information 
quality guidelines. It has not been formally disseminated by the Corps. It does not represent 
and should not be construed to represent any agency determination or policy." This note 
should be removed from the FEIS. 
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SUMMARY OF EPA RATING DEFINITIONS* 

This rating system was developed as a means to summarize the U.S. Environmental Protection Agency's (EPA) 
level of concern with a proposed action. The ratings are a combination of alphabetical categories for evaluation of 
the environmental impacts of the proposal and numerical categories for evaluation of the adequacy of the 
Environmental Impact Statement (EIS). 

ENVIRONMENTAL IMPACT OF THE ACTION 

"LO" (Lack of Objections) 
The EPA review has not identified any potential environmental impacts requiring substantive changes to the 
proposal. The review may have disclosed opportunities for application of mitigation measures that could be 
accomplished with no more than minor changes to the proposal. 

"EC" (Environmental Concerns) 
The EPA review has identified environmental impacts that should be avoided in order to fully protect the 
environment. Corrective measures may require changes to the preferred alternative or application of mitigation 
measures that can reduce the environmental impact. EPA would like to work with the lead agency to reduce these 
impacts. 

''EO" (Environmental Objections) 
The EPA review has identified significant environmental impacts that should be avoided in order to provide 
adequate protection for the environment. Conective measures may require substantial changes to the prefened 
alternative or consideration of some other project alternative (including the no action alternative or a new 
alternative). EPA intends to work with the lead agency to reduce these impacts. 

"EU'' (Environmentally Unsatisfactory) 
The EPA re\·iew has identified adverse environmental impacts that are of sufficient magnitude that they are 
unsatisfactmy from the standpoint of public health or welfare or environmental quality. EPA intends to work with 
the lead agency to reduce these impacts. [f the potentially unsatisfactory impacts are not corrected at the final EIS 
stage, this proposal will be recommended for referral to the Council on Environmental Quality (CEQ). 

ADEQUACY OF THE Il\'IPACT STATEMENT 

1" 
EPA believes the draft EIS sets forth the environmental impact(s) of the preferred alternative <md those of 
the altcrnati ves reasonably available to the or action. No further analysis or data collection is necessary. but the 
reviewer may suggest the addition of clarifying language or information. 

"Category 2" (Insufficient Information) 
The draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that should be 
avoided in order to fully protect the environment, or the EPA reviewer has identified new reasonably available 
alternatives that are within the spectrum of alternatives analysed in the draft EIS, which could reduce the 
environmental impacts of the action. The identified additional inforn1ation, data, analyses, or discussion should be 
included in the final EIS. 

"Category 3" (Inadequate) 
EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of the 
action, or the EPA reviewer has identified new, reasonably available alternatives that are outside of the spectrum of 
alternatives analysed in the draft EIS, which should be analysed in order to reduce the potentially significant 
environmental impacts. EPA believes that the identified additional infom1ation, data, analyses, or discussions are of 
such a magnitude that they should have full public review at a draft stage. EPA does not believe that the draft EIS is 
adequate for the purposes of the NEPA and/or Section 309 review, and thus should be formally revised and made 
available for public comment in a supplemental or revised draft EIS. On the basis of the potential significant impacts 
involved, this proposal could be a candidate for refenal to the CEQ. 

*From EPA Manual 1640, Policy and Procedures for the Review of Federal Actions Impacting the Environment. 





May 3, 2013 
 
Jamie LeFevre 
U.S. Army Corps of Engineers 
Sacramento District 
1325 J Street,  
Sacramento, CA 95814. 
 
Re:   Berryessa Creek Project Draft Integration General Reevaluation Report/ Environnemental 
Impact Statement (GRR/ EIS) 

 
 

Dear Ms. LeFevre, 
 
Thank you for this opportunity to comment on the Draft Integration General Reevaluation Report 
(GRR) for the proposed Berryessa Creek Project. The City appreciates US Army Corp and Santa 
Clara Valley Water District’s Flood Risk Management efforts through this project.  However, 
there are potentially significant impacts that require either further analysis or additional details. 
Our comments on the Draft GRR/EIS are organized into three major areas of concern as follows: 
 
1. Impact on Infrastructure Facilities  

• The City requests clarification on planned trails including pedestrian bridges within the 
project improvements and alternative. The City has approved and adopted various 
documents for trails along Berryessa Creek, such as Milpitas Trails Master Plan, 
Bikeway Master Plan, and Berryessa Creek Trail & Coyote Creek Trail Feasibility 
Report. These documents are available for reference on the City website 
(http://www.ci.milpitas.ca.gov) and should be addressed in the EIS and incorporated into 
the proposed project. 

• The City requests that the preferred alternative be identified as a FEMA certified levee. 
• The EIS should clearly indicate if the preferred alternative will have any adverse impact 

on Milpitas´ ability to discharge its storm flows.  
 

2. Economic Analysis 
GRR update has considered the Milpitas Midtown Specific Plan (economic impact area “E”) 
in the cost-benefit analysis. But the Transit Area Specific Plan (TASP) has not been 
considered. The TASP is a significant specific plan that must be included in the economic 
analysis. Not doing so will have a significant impact on the accuracy of the economic 
analysis for this project. 
 

3. Traffic Impacts 

a) EIS identified partial closure of Calaveras Blvd for creek improvement construction. 
Montague Expressway and Tasman Drive are identified as the main diversion parallel 
roadways; however, Jacklin Road/Abel Street would likely be utilized as a diversion 
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route for traffic traveling to and from SR237 since it provides a direct connection 
between I-880 and I-680.  Significant traffic impacts would likely occur on Jacklin 
Road/Abel Street as a result.  EIS does not provide assessment of the traffic impacts and 
mitigation, if required, for the Jacklin Road/Abel Street. 

 
b) Full closure is proposed on Los Coches Street between Hillview Drive and Sinclair 

Frontage Road for the creek improvements. Significant conversion of industrial to 
residential land uses have occurred along Los Coches Street and Sinclair Frontage Road. 
The EIS needs to accurately assess and mitigate vehicle traffic impacts and pedestrian 
access impacts with the existing and entitled land use changes.  

 
c) The document needs to determine if concurrent creek improvement construction activities 

at each of the road crossings would have adverse cumulative traffic impacts.  EIS 
assumes traffic diversion at one creek crossing will move to the next adjacent parallel 
roadway. The document needs to address the concurrent sequence to avoid any 
consecutive parallel road impacts. 

 
d) Existing UPRR track trestle is located immediately east of S. Milpitas Boulevard. EIS 

does not describe traffic impact from the proposed UPRR trestle replacement or identify 
traffic impacts of construction and operation of temporary bypass railroad track.  

 
 

Note: City of Milpitas has utility crossings/ facilities, including six waterline crossings, one 
sewer line crossing, and six outfall connections, which should be identified as being 
impacted by the proposed creek improvements. 

 
 
City staff would like the opportunity to discuss these issues with your project team. These issues 
are very significant to the City of Milpitas that must be adequately addressed to avoid 
recirculation of the EIS. Please contact Joann DeHerrera at (408)586-3271 to schedule our 
meeting. 
 
 
 
 
Sincerely, 
 
Steven G. McHarris 
Planning & Neighborhood Services Director 
City of Milpitas 
 
 



SANTA CLARA 

Valley Transportation Authority 

May 3, 2013 

U.S. Army Corps of Engineers 
Sacramento District 
1325 J Street 
Sacramento, CA 95814 

Attention: Jamie LeFevre 

Subject: Berryessa Creek Project 

Dear Mr. LeFevre: 

Santa Clara Valley Transportation Authority (VTA) staffhave reviewed the Draft Integrated 
General Reevaluation Report/Environmental Impact Statement (GRR/EIS) for the stretch of 
Berryessa Creek located between I-680 and E. Calaveras Boulevard. We have the following 
comments. 

Section 2.3.3.1- This section describes future development of the City of Milpitas Midtown 
planning area, as follows: "Primarily along the South Main and Abel Street corridors, the plan 
calls for renovation of many of the existing buildings and new high density residential and 
commercial construction on existing vacant acres near the light rail and proposed BART 
stations. This area is the only portion of the study floodplain identified for future growth. " 

In addition to the Midtown planning area, there is also another large planning district within 
flood impact area E, known as the Transit Area Specific Plan (T ASP) district. Much of the 
T ASP district is expected to be demolished and redeveloped with new high-density residential 
and commercial construction. Therefore, the area of new development is larger than described in 
the text, and also not limited to renovations and construction on vacant parcels. 

Section 2.6- An additional problem worthy of mention includes the impact of flooding on the 
BART extension. This federally-funded transit system is now under construction and will 
include a station in Milpitas just south of Montague Expressway, within Impact Area E. 
Although the station and its critical systems facilities will be floodproofed, flooding in the 
surrounding area would effectively shut down the station by making it inaccessible. Following a 
flood event, there would presumably be additional public expense and inconvenience as 
necessary clean-up is performed before the station could be placed back in service. In addition, 
although the draft EIS already notes that the development of the City of Milpitas's trail system in 
the project area would be hindered in the absence of the flood control project, it could also be 
noted that the City's planned trail system will also serve as a significant access path to the BART 
station for non-automobile travel. Thus, failure to construct the flood control project will 
somewhat reduce the availability of non-motorized access to the BART system. 

3331 North First Street· Son Jose, CA 95134-1906 ·Administration 408.321.5555 ·Customer Service 408.321.2300 
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Tables 2-6 through 2-9, 2-11 -Based on recent redevelopment in the Midtown and TASP areas 
of Milpitas, this table (specifically Area E) should be reviewed for accuracy. 

Table 2-10 should add a column for Milpitas' TASP area 

Section 3.2.2- Discussion on page 3-4 discusses the potential for recreational trails along the 
flood channel as part of the project planning consideration. 

This could be expanded to note the importance of the trail system in providing access to the 
planned Milpitas BART station, now under construction. The station has been designed to 
emphasize bicycle access, and the Berryessa Creek corridor has potential to serve as a significant 
access route. Although the construction of trail systems is not part of the authorized purpose of 
the flood control project, the channel improvements should be designed to facilitate, and not 
preclude, construction ofbike/ped routes by others. Also, the text should be modified to note 
that this form of access is not merely recreational, but also constitutes part of the regional 
transportation system for work commuting and other trips. A future connection of the trail 
system (by others) to the existing bike/ped overcrossing over I-680 would provide a non
motorized linkage from the BART system to a large area of San Jose. 

Section 3.6.3.6- Last bullet, add: 

... and would provide an beneficial point of access to the planned Milpitas BART station. 

Section 3.7.2.1- Discussion of Additional Flood Related Risks on page 3-38 should include 
impact ofBerryessa Creek flooding on the proposed BART extension and Milpitas station. In 
the absence of the flood control project, the BART extension and station will need to incorporate 
floodproofing measures. The cost of those measures is not yet known but likely to be in the 
millions of dollars. In addition, the Milpitas station is expected to serve as a major intermodal 
transit center. Flooding from Berryessa Creek could cut of access to the station, impairing 
access to BART, light rail and bus services. 

Section 4.1.2.1 (Land Use) incorrectly states that the land use extending downstream to 
Montague Expressway is "not expected to change in the future." It appears to erroneously 
assume that Montague forms the boundary between San Jose and Milpitas. In fact, the area 
immediately upstream of Montague Expressway is in the city of Milpitas and is planned for 
high-density redevelopment under the city's Transit Area Specific Plan (TASP). The discussion 
goes on to discuss Milpitas's plans for the area downstream of Montague as "light manufacturing 
and retail." This area includes a portion of the TASP as well as the city's Midtown planning 
area, both of which are planned for high-density redevelopment including significant residential 
density. 
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Section 4.7.2.6- The light rail line within the study area is the Alum Rock-Santa Teresa line 
(not Ohlone-Chynoweth). 

Section 4.9.2- The discussion of the proposed city trail system describes the trail being used by 
"children and families" to reach city parks. While this is true, VT A wishes to note that it views 
the trail system as more than just a play area for children. Bicycle facilities are now viewed as 
an integral element of the transportation network, serving commuters and general transportation 
purposes as a supplement to roads and highways. Trails are used by persons of all ages. VTA 
notes that while the DEIS has appropriately discussed the recreational aspect of trail usage, it 
should also acknowledge the transportation benefit. 

Section 5.7.3.2 (c)- This section states that reconstruction of the Montague bridge would 
require "closure of one of the seven lanes for a period of 10 days." The actual construction 
period is currently being assessed but would be much longer than 10 days -likely a year or 
more. The section also says that this segment of Montague would be re-striped with two lanes in 
each direction, which would be a reduction of two to three lanes and thus inconsistent with the 
sentence quoted above stating only one lane would be closed. Also, construction of the new 
bridge may require a period of full closure of South Milpitas Blvd. Please coordinate with Santa 
Clara County Roads and Airports department for current construction planning for the Montague 
bridge. 

Section 5.13.1 (b)- The discussion ofthe BART project is outdated. While the full16-mile 
extension is still planned, an initial segment has already advanced. On April16, 2010, FTA, in 
cooperation with VTA, published a Final Environmental Impact Statement (FEIS) for a two
station, 10-mile extension of BART. The Record ofDecision was signed issued by FTA on June 
24, 2010. The project is currently under construction. Calaveras Station and Civic Center/SJSU 
Station are no longer part of the project. 

Section 5.13.1.3. (c)- The Montague Pedestian Overcrossing is being planned to span Montague 
Expressway from the BART Station parking structure to a planned development site east of Piper 
Drive. It is not planned to connect with the Great Mall. This crossing would provide a safer 
critical connection to future TASP developments to the north ofMontague, as well as the Great 
Mall area. 
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Thank you for the opportunity to review this project. If you have any questions, please call me at 
( 408) 321-5784. 

Sincerely, 

/~ /Jtrt 
[/ 
RoyMolseed 
Senior Environmental Planner 

SCVWD1301 
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LeFevre, Jamie M SPK

From: PamNDavid Paul [pamndavidpaul@gmail.com]
Sent: Wednesday, March 27, 2013 6:01 PM
To: LeFevre, Jamie M SPK
Subject: 4.11.2

Hello...me again. 
 
In section 4.11.2, the abandoned Jones Chemical site, on the east bank of Berryessa Creek at 
985 Montague Expressway, Milpitas, seems to be omitted. I believe that it has a known 
underground plume. 
 
David 
 
Ref: http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2‐1989‐162.pdf
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LeFevre, Jamie M SPK

From: PamNDavid Paul [pamndavidpaul@gmail.com]
Sent: Wednesday, March 27, 2013 4:22 PM
To: LeFevre, Jamie M SPK
Subject: Re: Berryessa Creek Project Draft General Reevaluation Report/ Environmental Impact 

Statement

Hello again. 
 
Regarding Table 4‐145 
 
We seem to currently have a hawk couple nesting in the acacia trees just downstream of where 
Berryessa Creek passes under Highway 680. 
Sorry, I am unaware what breed of hawk they are (could be Cooper’s hawk, Accipiter cooperii)?
 
Thanks again, 
 
David 
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LeFevre, Jamie M SPK

From: PamNDavid Paul [pamndavidpaul@gmail.com]
Sent: Wednesday, March 27, 2013 6:01 PM
To: LeFevre, Jamie M SPK
Subject: 4.11.2

Hello...me again. 
 
In section 4.11.2, the abandoned Jones Chemical site, on the east bank of Berryessa Creek at 
985 Montague Expressway, Milpitas, seems to be omitted. I believe that it has a known 
underground plume. 
 
David 
 
Ref: http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2‐1989‐162.pdf



 
Berryessa Creek Element 

Coyote and Berryessa Creeks 
Flood Control Project 

Santa Clara County, California 
 

 
Appendix B: Engineering and Design 

 
 

Part I 

Hydraulic Analysis of Alternatives 

 
  



 
 



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Table of Contents

i

Appendix B: Engineering and Design Part I: Hydraulic Analysis of Alternatives

BERRYESSA CREEK PROJECT

APPENDIX B, Part I: Hydraulic Analysis of Alternatives

TABLE OF CONTENTS

CHAPTER 1: INTRODUCTION...............................................................................................1-1

CHAPTER 2: WITHOUT-PROJECT MODEL.............................................................................2-1
2.1 Original GRR Model............................................................................................... 2-1

2.1.1 Model Input.............................................................................................. 2-1
2.1.2 Results...................................................................................................... 2-5

2.2 Revised GRR Model ............................................................................................... 2-8
2.2.1 Model Input.............................................................................................. 2-8
2.2.2 Results.................................................................................................... 2-10

CHAPTER 3: INCREMENTAL ANALYSIS .................................................................................3-1
3.1 Model Input .......................................................................................................... 3-1

3.1.1 Discharge.................................................................................................. 3-1
3.1.2 Geometry ................................................................................................. 3-3

3.2 Results .................................................................................................................. 3-4

CHAPTER 4: PRELIMINARY ARRAY OF ALTERNATIVES..........................................................4-1
4.1 Model Input .......................................................................................................... 4-3

4.1.1 Flow ......................................................................................................... 4-3
4.1.2 Geometry ................................................................................................. 4-3

4.2 Alternative Development using Risk-Based Project Performance........................... 4-4
4.2.1 Methodology............................................................................................ 4-5
4.2.2 Inputs ....................................................................................................... 4-7

4.3 Results ................................................................................................................ 4-17

CHAPTER 5: FINAL ARRAY OF PROJECT ALTERNATIVES .......................................................5-1
5.1 Alternative descriptions ........................................................................................ 5-1
5.2 Model Input .......................................................................................................... 5-3

5.2.1 Discharge.................................................................................................. 5-3
5.2.2 Local and Tributary Inflow Hydrographs.................................................... 5-4
5.2.3 I-680 Culvert Outflow ............................................................................... 5-6
5.2.4 Geometry ............................................................................................... 5-11

5.3 Project Performance ........................................................................................... 5-12
5.3.1 Water Surface Profiles ............................................................................ 5-13
5.3.2 Stage-Discharge Uncertainty................................................................... 5-19
5.3.3 Discharge-Probability Uncertainty .......................................................... 5-27
5.3.4 Economic Inputs ..................................................................................... 5-27
5.3.5 Target Stages.......................................................................................... 5-27
5.3.6 Results.................................................................................................... 5-27

5.4 Results ................................................................................................................ 5-28

CHAPTER 6: SUMMARY ......................................................................................................6-1

CHAPTER 7: REFERENCES....................................................................................................7-1



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Table of Contents

ii

Appendix B: Engineering and Design Part I: Hydraulic Analysis of Alternatives

LIST OF TABLES

Table 2-1 Discharges and flow change locations used as model input ......................................2-2
Table 2-2 Modeled Bridges and Culverts ..................................................................................2-5
Table 2-3 Original GRR Model Without-Project Hydraulic Results.............................................2-6
Table 2-4 Discharges and flow change locations used as model input ......................................2-9
Table 2-5 Revised Model Without-Project Hydraulic Results ..................................................2-10
Table 3-1 Discharges and flow change locations used for the incremental analysis ..................3-2
Table 3-2 Action Required to Contain Nearest Percent Chance Exceedance Event....................3-5
Table 4-1 Reach Descriptions for Study Area not including Greenbelt Reach ............................4-8
Table 4-2 Reach Descriptions for Greenbelt Reach ...................................................................4-8
Table 4-3 HEC-FDA Hydrologic Curves Input...........................................................................4-10
Table 4-4 Reach Hydrologic Curve Assignment.......................................................................4-10
Table 4-5 Stage for Percent Chance Exceedance Event...........................................................4-11
Table 4-6 Stage for Percent Chance Exceedance Event...........................................................4-13
Table 4-7 Risk-Based Project Performance Results Upstream of I-680 ....................................4-15
Table 4-8 Risk-based Project Performance Results Downstream of I-680 ...............................4-17
Table 4-9 With-Project Hydraulic Results Summary................................................................4-18
Table 4-10 Summary of 1% Chance Exceedance Water Surface Elevations by Alternatives.......4-35
Table 5-1 Discharges and Inflow Locations for Future Without Improvements .........................5-5
Table 5-2 Discharges and Inflow Locations for Future With Improvements...............................5-6
Table 5-3 Inflow, Diverted, and Outflow Discharges at Bypass Structure ..................................5-9
Table 5-4 Peak Flow, Volume and Time to Peak for Bypass Alternative at I-680......................5-10
Table 5-5 Peak Flow, Volume and Time to Peak for Authorized Project at I-680 .....................5-11
Table 5-6 Stage-Discharge Uncertainty Reaches.....................................................................5-14
Table 5-7 Stage-Discharge and Discharge-Probability Relationship for Lower Berryessa

Creek Index locations (Without-Project, Alt 2A/d and Alt 5)....................................5-15
Table 5-8 Stage-Discharge and Discharge-Probability Relationship for Lower Berryessa

Creek Index locations or Future With and Without Improvements Upstream of
I-680 (Alt 2B/d and Alt 4/d).....................................................................................5-18

Table 5-9 Natural Uncertainty for Lower Berryessa Creek Index Locations .............................5-21
Table 5-10 Upper Limit Sediment Deposition Depths ...............................................................5-24
Table 5-11 Total Stage-Discharge Uncertainty for Lower Berryessa Creek Index Locations .......5-25
Table 5-12 Conditional Non-Exceedance Probability Results ....................................................5-28
Table 5-13 Summary of Reach Average Hydraulic Results for the 1% Chance Exceedance

Event......................................................................................................................5-29
Table 5-14 With-Project Hydraulic Results Summary for the 1% Chance Exceedance Event......5-32



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Table of Contents

iii

Appendix B: Engineering and Design Part I: Hydraulic Analysis of Alternatives

LIST OF FIGURES

Figure 1-1 Berryessa Creek Study Reach (Source: NHC 2003).................................................... 1-2
Figure 2-1 HEC-RAS Cross Section Locations (Based on HDR 2004) ............................................ 2-3
Figure 2-2 Berryessa Creek Profile with Average Bed Slopes ..................................................... 2-4
Figure 2-3 Average Channel Velocities between Bridges and Culverts ....................................... 2-7
Figure 2-4 Average Hydraulic Depth between Bridges and Culverts........................................... 2-7
Figure 2-5 Average Channel Velocities between Bridges and Culverts ..................................... 2-11
Figure 2-6 Average Hydraulic Depth between Bridges and Culverts......................................... 2-11
Figure 3-1 Discharge vs. return period for flow change locations............................................... 3-2
Figure 4-1 Water Surface Profile U/S of I-680, Without-Project vs. Alt 2A................................ 4-19
Figure 4-2 Water Surface Profile D/S of I-680, Without-Project vs. Alt. 2A............................... 4-20
Figure 4-3 Water Surface Profile U/S of I-680, Without-Project vs. B Alternatives ................... 4-21
Figure 4-4 Water Surface Profile D/S of I-680, Without-Project vs. Alt. 2B............................... 4-22
Figure 4-5 Water Surface Profile D/S of I-680, Without-Project vs. Alt. 3B............................... 4-23
Figure 4-6 Water Surface Profile D/S of I-680, Without-Project vs. Alt. 4B............................... 4-24
Figure 4-7 Water Surface Profile U/S of I-680, Without-Project vs. Alt. 5................................. 4-25
Figure 4-8 Water Surface Profile D/S of I-680, Without-Project vs. Alt. 5 ................................. 4-26
Figure 4-9 Typical U/S section, with- and without-project conditions for Alt 2A ...................... 4-27
Figure 4-10 Typical D/S section, with- and without-project geometry for Alt. 2A....................... 4-28
Figure 4-11 Typical U/S section, with- and without-project geometry for B Alternatives ........... 4-29
Figure 4-12 Typical D/S section, with- and without project geometry for Alt. 2B ....................... 4-30
Figure 4-13 Typical D/S section, with- and without-project geometry for Alt. 3B....................... 4-31
Figure 4-14 Typical D/S section, with- and without-project geometry for Alt. 4B....................... 4-32
Figure 4-15 Typical U/S section, with- and without-project conditions for Alternative 5............ 4-33
Figure 4-16 Typical D/S section, with- and without-project conditions for Alternative 5............ 4-34
Figure 5-1 Conceptual Bypass Structure Inlet (Source: SCVWD 2011b) ...................................... 5-8
Figure 5-2 Hydrographs at I-680 for 50 to 0.2% Chance Exceedance Events (Source:

SCVWD 2011c) ....................................................................................................... 5-10





BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 1: Introduction

1-1

Appendix B: Engineering and Design Part I: Hydraulic Analysis of Alternatives

CHAPTER 1: INTRODUCTION

This portion of the engineering appendix describes the approach and results of hydraulic
modeling efforts for the Berryessa Creek Project under without-project conditions and under
project alternative scenarios. Only hydraulic analyses are presented; the supporting
hydrology is described in the report Berryessa Creek Watershed Hydrology Report by
Northwest Hydraulic Consultants (NHC 2003, 2006).

This appendix reports the results of the incremental analysis, preliminary array of alternatives
analysis, and the final array of alternatives analysis. The incremental analysis was conducted
to determine the viability of various improvements along the study reach. The preliminary
array of alternatives was then developed using the information from the incremental analysis
and the without-project HEC-RAS model. Finally, the final array of alternatives was
narrowed down to include the No Action plan and three project alternatives.

Between when the analysis of the incremental and preliminary array of alternatives were
conducted (2006-2009) and the analysis of the final array of alternatives was conducted
(2010-2011) the study methodology changed. The changes in methodology take into account
recent developments in modeling technology to more accurately reflect the conditions in the
study area. The HEC-RAS model was also updated to reflect the latest design of the project
located immediately downstream of the study area, the Santa Clara Valley Water District’s
(SCVWD) Lower Berryessa Creek Project. This report describes both the original hydraulic
analysis methodology developed for the GRR and the revised methodology developed for the
final array of alternatives. Hydraulic modeling of the Berryessa Creek channel was
conducted using the Corps of Engineers HEC-RAS computer program. Due to the length of
the study a number of versions of the HEC-RAS programs have been used over the years.
Floodplain mapping was conducted using the FLO-2D 2-dimensional modeling software
with the approach and results described in Appendix B: Part II Floodplain Development.

The GRR study reach extends from just upstream of Old Piedmont Road to just downstream
of Calaveras Boulevard. All vertical elevation data referenced in this report, including cross
sectional and profile plots, are relative to the NAVD88 datum (2.6’ higher than NGVD29).
The extreme vertical exaggeration in HEC-RAS profile and section views in this report
should be noted (100H:1V or greater in some instances). All cross sections are shown
looking downstream, and references to right and left bank are likewise based on downstream
views.

Figure 1-1 shows the extent of the study area in relation to the overall watershed area.
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Figure 1-1 Berryessa Creek Study Reach (Source: NHC 2003)

Downstream Project Extent:
Calaveras Boulevard

Upstream Project Extent
Old Piedmont Road
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CHAPTER 2: WITHOUT-PROJECT MODEL

The without-project condition was modeled using both the original GRR methodology and
the revised GRR methodology in order to ensure that any changes resulting from the change
in methodology did not skew the results.

The original GRR without-project conditions hydraulic model was used for the incremental
analysis and the development and analysis of the preliminary array of alternatives. The
original GRR model was first developed by HDR, Inc. (HDR 2004a) in 2004 with final
revisions completed by Tetra Tech in 2009. Changes and updates made to the HDR model
are covered in a technical memorandum under separate cover (Tetra Tech 2005a). The
preliminary alternative analysis for the study area was completed in 2009 and included the
project reaches extending from Old Piedmont Avenue to I-680 for the reach upstream of
Interstate 680 (I-680) and I-680 to Calaveras Boulevard for the reach downstream of I-680.

In 2010 and 2011, revisions to the without-project conditions GRR model were carried out.
The revisions since 2010 (hereafter called the revised GRR model) are further refinements of
the original GRR model. During the analysis of the array of preliminary alternatives it was
determined that a federally funded project upstream of I-680 was not justified. Therefore the
revised without-project GRR HEC-RAS model was modified to model only the channel
reach downstream of the I-680 culvert. The Berryessa Creek channel upstream of the I-680
culvert is now completely modeled by the Upper Berryessa FLO-2D model (see Appendix B,
Part II: Without-Project Floodplain Development) and the channel reach upstream of I-680
of the HEC-RAS model is not used for the final array of alternatives. The HEC-RAS model
was also modified to run in the unsteady mode. Finally, the model reach downstream of the
study area (downstream of Calaveras Boulevard) was modified to reflect the Santa Clara
Valley Water District’s Lower Berryessa Project 60% design.

The following sections describe both the original and revised without-project GRR models.
The original without-project GRR modeling is presented to preserve continuity for model
results used in the incremental and preliminary alternative array analyses done in the early
planning stages of the study that will not be updated for the revised GRR modeling effort.

2.1 Original GRR Model

2.1.1 Model Input

2.1.1.1 Discharge

Watershed delineations, rainfall-runoff relations, and peak flow hydrology were taken from
the NHC, Inc. hydrology report (NHC 2003, 2006). Discharges used as input into the
hydraulic model are taken from the future conditions values published in the NHC hydrology
report (NHC 2003, 2006). Table 2-1 shows the peak discharges used in the without-project
model.
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Table 2-1 Discharges and flow change locations used as model input

Sta. Description
Peak Discharge by Percent Chance Exceedance (cfs)

50% 20% 10% 4% 2% 1% 0.9% 0.5% 0.2%

362+42 Upstream Extent 240 420 560 830 1090 1430 1540 1820 2130

331+36 Sweigert Creek 260 450 600 890 1180 1530 1640 1960 2300

311+68 Crosley Creek 300 500 700 1000 1340 1740 1875 2220 2600

287+58 Sierra Creek 470 710 830 1260 1630 2140 2250 2660 3140

218+21
Montague
Expressway 610 960 1220 1620 2020 2780 2810 3490 4200

174+70 Yosemite Drive 620 990 1170 1770 2200 2910 3000 3580 4290

166+54 Piedmont Creek 830 1350 1600 2450 2990 3800 4010 4520 5230

144+67
Arroyo de los
Coches 1090 1730 2050 3040 3740 4700 5150 5490 6480

Source: NHC 2003 and HDR 2004a

These discharges represent fully contained flows. Reductions for existing breakout locations
are covered in Appendix B, Part II: Floodplain Development. Further details on the
underlying assumptions and changes to confluence locations are covered in Tetra Tech
(2005a) technical memorandum.

2.1.1.2 Geometry

(a) Cross Sections

The HEC-RAS model developed by HDR includes approximately 200 cross sections within
the study reach. Cross sections in the HDR model were generally cut based on a digital
terrain model developed from aerial photography with supplemental ground survey
conducted by SCVWD in 2004. Adjustments made subsequently by Tetra Tech to without-
project conditions cross sections are described in the 2005a technical memorandum. Cross
section locations are shown in Figure 2-1.

Figure 2-2 shows the overall channel profile within the study reach. The bed slope ranges
from approximately 2% at the upstream end to 0.5% at the downstream end of the study
reach. Significant grade breaks are shown in Figure 2-2 below. Localized grade breaks are
present at concrete drop structures (just downstream of Old Piedmont Road, just upstream of
Morrill Avenue, inside Cropley Avenue Culvert, just upstream of I-680) and at the
sedimentation basin downstream of the Piedmont-Cropley Culvert.
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Figure 2-1 HEC-RAS Cross Section Locations (Based on HDR 2004)
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Figure 2-2 Berryessa Creek Profile with Average Bed Slopes

(b) Bridges and Culverts

The without-project conditions geometry file includes twelve structures within the original
study reach, as shown in Table 2-2. The four structures upstream of I-680 were subsequently
removed from the project area as described below. The without-project conditions model
assumes complete maintenance (sediment removal) at bridge and culvert crossings. The
effective height of the existing Piedmont-Cropley Culvert, for instance, is modeled as the
actual constructed concrete culvert height of 7 feet. Up to 3 feet of sediment deposition has
been observed within some of the bridges and culverts, as documented by HDR (2004) and
verified through high sediment marks by Tetra Tech during a field visit in October 2004.
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Table 2-2 Modeled Bridges and Culverts

HEC-RAS
Station

Description
Modeled

Type
Approximate Dimensions

351+70 Old Piedmont Road Bridge 15’ span x 6’ height, irregular opening

342+55 Piedmont-Cropley Culvert Single 12’ span x 7’ height box culvert

285+93 Morrill Avenue Culvert Double 10’ span x 9’ height box culvert

275+69 Cropley Avenue Bridge Double 9.5’ span x 8.5’ height box culvert

255+75 I-680 Bridge 60’ top span x 10’ height, trapezoidal channel

217+38 Montague Expressway Bridge Double 12’ span x 9’ height box culvert

212+47 UPRR Trestle Bridge 40’ top span x 10’ height, 4 sets of piers

193+33 UPRR Culvert Culvert Triple 11’ span x 12’ height box culvert

188+43 Ames Avenue Bridge 75’ top span x 10’ height, trap. channel, single pier

175+18 Yosemite Drive Bridge 75’ top span x 10’ height, trap. channel, single pier

143+88 Los Coches Street Bridge 75’ top span x 10’ height, trap. channel, single pier

138+03 Calaveras Boulevard Bridge 50’ span x 7’ height, 4 continuous piers

As-built bridge plans were obtained for several of the bridges and culverts. A comparison of
the plans with observed conditions is presented in Tetra Tech, 2005a, along with changes
made to bridges, culverts, and lateral structures for the without-project conditions model. The
lateral structures are included in the model to convey overflows; and detailed descriptions
and results of overflows are included in Appendix B, Part II: Without-Project Floodplain
Development. For bridge modeling in the HEC-RAS model, concrete barriers are generally
considered part of the bridge deck, while rails are not.

2.1.2 Results

2.1.2.1 Hydraulic Parameters

Table 2-3 shows average hydraulic parameters for the without-project conditions discharges
between each set of bridge or culvert crossings. D is the channel hydraulic depth in feet, and
V is the average channel velocity in feet per second. These parameters are shown graphically
in Figure 2-3 and Figure 2-4.

Figure 2-3 shows that the highest velocities are encountered in the vicinity of the UPRR
railroad trestle. Higher localized velocities arise at some of the bridge crossings; however,
these higher velocities are offset in the reach-averaged values as flows back up upstream of
undersized bridge and culvert entrances. The depths generally increase in the downstream
direction as the drainage areas and corresponding peak discharges increase as shown in the
Figure 2-3 and Figure 2-4. A comparison of the 50% to 1% chance exceedance event
parameters in Figure 2-4 reveals the effect of flows backing up at bridges and culverts. In
these areas, the localized 1% chance exceedance velocities decrease and the hydraulic depth
increases significantly due to the backwater effect. These figures and tables present results
for contained discharges only; that is, the hydraulic parameters presented for any given reach
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assumes upstream containment measures. Results accounting for breakout flows reducing the
channel discharge are presented in Appendix B, Part II: Without-Project Floodplain
Development.

Table 2-3 Original GRR Model Without-Project Hydraulic Results

Bounding Bridge or Culvert Percent Chance Exceedance

From To

50% 1%

Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft)

Upstream Extent Old Piedmont Road 6.3 1.8 8.7 4.1

Old Piedmont Rd Piedmont-Cropley 7.2 1.8 10.7 4.9

Piedmont-Cropley Morrill Avenue 5.5 2.2 6.6 3.3

Morrill Avenue Cropley Avenue 5.6 2.6 5.5 6.9

Cropley Avenue I-680 8.5 2.6 12.5 5.1

I-680 Montague Expressway 5.5 3.1 7.3 5.4

Montague Expressway UPRR Trestle 7.1 4.1 8.6 7.4

UPRR Trestle UPRR Culvert 6.9 3.4 9.3 7.1

UPRR Culvert Ames Avenue 4.6 4.3 7.2 6.6

Ames Avenue Yosemite Drive 7.0 3.3 6.7 6.4

Yosemite Drive Los Coches Street 6.0 3.5 5.5 6.4

Los Coches Street Calaveras Boulevard 6.4 4.7 5.9 8.9

Calaveras Boulevard Downstream Extent 3.2 4.1 4.2 9.1



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 2: Without-Project Model

2-7

Appendix B: Engineering and Design Part I: Hydraulic Analysis of Alternatives

Figure 2-3 Average Channel Velocities between Bridges and Culverts

Figure 2-4 Average Hydraulic Depth between Bridges and Culverts
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2.2 Revised GRR Model

2.2.1 Model Input

2.2.1.1 Discharge

The conversion of the GRR HEC-RAS Berryessa Creek model from steady to unsteady
required the development of hydrographs representing various inflows to the Berryessa
Creek Channel. The primary inflow hydrograph to the revised HEC-RAS model is the
outflow from the I-680 culvert. The I-680 culvert outflow hydrograph was developed from
the output of the Revised Upper Berryessa FLO-2D model (see Appendix B, Part II: Without-
Project Floodplain Development). The remaining inflow hydrographs to Berryessa Creek
consist of subarea runoff and tributary creeks. The inflow hydrographs were taken from the
future conditions 2003 HEC-HMS model corresponding to the values published in the NHC
hydrology report (NHC 2003). Table 2-4 lists the peak discharges for each inflow
hydrograph used in the without-project model, HEC-RAS inflow station and HEC-HMS
model nodes used to develop the inflow hydrographs. No changes were made to the
hydrology for this study.

The reported discharge hydrographs represent the inflows to the Berryessa Creek channel
from I-680 to the confluence with Penitencia Creek. The unsteady HEC-RAS model allows
the flows to escape the channel at the existing breakout locations covered in Appendix B,
Part II: Without-Project Floodplain Development.
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Table 2-4 Discharges and flow change locations used as model input

RAS

Sta.
HMS Node Description

Peak Discharge by Percent Chance Exceedance (cfs)

50 20 10 4 2 1 0.5 0.2

254+71 -na-
I-680 Outflow
from FLO-2D
model

490 701 953 1,145 1,403 1,544 1,610 1,771

218+32 B13 RM 3.73 Subarea B12 269 382 461 692 811 928 1,073 1,227

174+48 B15 RM 2.96 Subarea B14 96 149 176 245 275 317 361 414

166+54 B17 RM 2.76
Piedmont
Creek 244 387 450 715 821 858 900 900

144+67 B17a RM 2.58
Los Coches
Creek 264 429 559 833 868 928 911 951

141+21 B19 RM 2.43
Calaveras
Blvd
Overflow

0 0 0 0 197 400 400 400

124+03 B21 RM 2.21 Tularcitos
Creek

208 332 408 595 652 660 678 685

89+53 B23 RM 1.52
Berryessa
Pump 107 150 150 150 150 150 150 150

74+53 B25 RM 1.22
Wrigley-Ford
Pump 251 378 432 432 432 432 432 432

59+53 B27 RM 0.94 Calera Creek 180 292 367 521 669 869 1,099 1,261

56+53 B29 RM 0.77 Abbot Pump 583 851 1,041 1,330 1,436 1,568 1,676 1,710

51+53 B31 RM 0.14 Jurgens Pump 127 150 150 150 150 150 150 150

49+74 B 33 RM 0.00 Cal Circle
Pump

22 30 34 42 48 56 63 71

Source: NHC 2003

2.2.1.2 Geometry

Two changes were made to the original GRR Berryessa Creek geometry. The first change
was to eliminate the model reach and all associated cross sections above cross section 25471.
The second was to update the model reach below cross section 13741 to reflect the
SCVWD’s 60% design for the Lower Berryessa Project. Cross section 25471 represents the
outlet of the I-680 culvert and is the upstream end of the revised GRR HEC-RAS model. No
changes were made to the channel cross sections, bridges, or culverts between stations 13741
and 25471. The topographic data used in the study area of the HEC-RAS model are derived
from 2002 USACE 2’ contour interval topography relative to the NAVD 88 datum.

The original GRR HEC-RAS model reach below station 13741 (downstream face of
Calaveras Boulevard) was based on the most conservative of the proposed SCVWD Lower
Berryessa Project alternatives available during the development of the original GRR model.
Since then the SCVWD has designated the Lower Berryessa Project alternative and
proceeded to 60% level of design. The SCVWD provided a HEC-RAS model based on the
60% design for the Lower Berryessa Project. The reach downstream of station 13741 in the
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SCVWD HEC-RAS model was used to replace the reach downstream of station 13741 in the
revised GRR HEC-RAS model. No changes were made to the SCVWD model except for
minor changes in hydraulic modeling parameters to facilitate unsteady flow modeling and
revising the stationing to match those used in the revised GRR HEC-RAS model.

2.2.2 Results

2.2.2.1 Hydraulic Parameters

Table 2-5 shows average hydraulic parameters for the without-project conditions discharges
between each set of bridge or culvert crossings. Depth is the channel hydraulic depth in feet,
and Vel is the average channel velocity in feet per second. These parameters are shown
graphically in Figure 2-5 and Figure 2-6.

As seen in the Original Model in the previous section, Figure 2-5 shows that the highest
velocities are encountered in the trapezoidal reach between the UPPR Trestle and Culvert.
Additionally, higher, localized velocities are seen between the Ames Avenue and Yosemite
Drive bridges. As with the Original Model, a comparison of the 50% to 1% chance
exceedance event parameters in Figure 2-6 show that for the 1% chance exceedance event the
bridges and culverts upstream of Yosemite Avenue cause the flows to backup, increasing the
flow depths upstream.

Table 2-5 Revised Model Without-Project Hydraulic Results

Bounding Bridge or Culvert Percent Chance Exceedance

From To

50% 1%

Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft)

I-680 Montague Expressway 5.2 3.2 6.1 3.4

Montague Expressway UPRR Trestle 6.4 4.3 7.0 6.2

UPRR Trestle UPRR Culvert 6.4 3.4 8.1 5.3

UPRR Culvert Ames Avenue 4.7 3.7 6.0 5.2

Ames Avenue Yosemite Drive 6.3 3.2 7.3 3.9

Yosemite Drive Los Coches Street 5.8 3.6 5.7 3.0

Los Coches Street Calaveras Boulevard 7.3 3.2 5.3 4.0
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Figure 2-5 Average Channel Velocities between Bridges and Culverts

Figure 2-6 Average Hydraulic Depth between Bridges and Culverts
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CHAPTER 3: INCREMENTAL ANALYSIS

The incremental analysis was conducted using the original GRR without-project
methodology. The original GRR without-project HEC-RAS model contains the 50% chance
exceedance event throughout the project reach. Higher discharges begin to break out of the
existing channel. In 2006, an incremental analysis was conducted to determine the capacity
of each bridge or culvert and intermediate channel reach as well as the action needed to
contain each incremental flow from the 50% through the 0.2% chance exceedance events.
The original GRR steady flow HEC-RAS model as described in Section 2.1 was used as the
basis for the incremental analysis. The incremental analysis is based on the 2003 NHC report
and does not account for the updates in the 2006 addendum (NHC 2003, 2006). The
incremental analysis was conducted before the final determination was made that there was
no justification for federal involvement above I-680. Therefore, the incremental analysis
covers the entire study reach from upstream of Old Piedmont Road to Calaveras Boulevard.

3.1 Model Input

3.1.1 Discharge

Adjustments to the model were made cumulatively, so each incremental discharge assumes
fully contained conditions (no breakout flows).1 Overflows are covered separately in
Appendix B, Part II: Floodplain Development. Discharges for two percent chance
exceedance events not published in the NHC hydrology report (NHC 2003) were interpolated
between published values to determine intermediate points of overflow. A plot of discharge
versus return period was used to ensure that interpolated discharges fell within a smooth
curve between computed discharges. Figure 3-1 shows a plot of the curves used to interpolate
discharges.

1 The incremental analysis was conducted before the final determination was made that there was no
justification for federal involvement above I-680 and includes analysis of the reach above I-680 not conducted
for the final array of alternatives.
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Figure 3-1 Discharge vs. return period for flow change

Table 3-1 lists the future conditions discharges published in the NHC
2003) and the interpolated discharges used in the incremental analys

Table 3-1 Discharges and flow change locations used for the in

HEC-RAS
Station

Flow Change
Location

Peak Discharge by Percent Chance

50% 20% 10% 5%1 4% 3%1

362+42 Upstream 240 420 560 731 830 960

331+36 Sweigert Creek 260 450 600 784 890 1035

311+68 Crosley Creek 300 550 700 1102 1000 1445

286+56 Sierra Creek 470 710 830 1102 1260 1445

218+21 Montague
Expressway 610 960 1120 1437 1620 1820

174+70 Yosemite
Drive 620 990 1170 2138 1770 2720

166+54 Piedmont
Creek 830 1350 1600 2677 2450 3390

144+22 Los Coches
Street 1090 1730 2050 3132 3040 3915

Note: 1. Discharges listed in grey columns list discharges interpolated from the re
Source: NHC 2003
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3.1.2 Geometry

(a) Levees

As discharges were incrementally increased in the with-project scenarios, levees were added
to cross sections with breakout flows in order to contain the flows. Levees were generally
added using the levee function (vertical encroachments) within HEC-RAS, with selected
sections modified to ensure that levees with 2:1 side slopes and 12’ top widths could be
placed within the project footprint without requiring excessive additional height on the
levees. In cases where the earthen levees could not be contained within the right of way,
vertical concrete floodwalls or additional rights of way are required as described in Chapter
4. Manning’s n values for this analysis are described in the following chapter.

(b) Bridges and Culverts

Bridges and culverts were removed from the model individually to quantify the effect on the
water surface profile. Individual bridges and culverts with overtopping flows were then
resized in conjunction with channel modifications to accommodate each respective
incremental discharge. In general, headwall extensions were considered at each bridge or
culvert prior to complete replacement; further details on the configuration of the proposed
headwall extensions are given in Appendix B, Part IV: Design and Cost of Alternatives. The
maximum vertical headwall extension was selected as 36” in height. Beyond this threshold,
only complete replacement was considered. Replacement spans were attempted in 2’ width
increments until the discharge passed with no weir flow; pressure flow was allowed to the
maximum headwall extension. Capacities listed are for the threshold passing condition
without consideration of freeboard requirements.

All bridge and culvert resizing assumes complete maintenance (sediment removal) to the
invert as in the without-project models. Bridge design plans from the GDM study were used
as the basis for resizing the upstream UPRR trestle. Though the modeled inverts differ from
the design plans, the general channel shape from the plans was used in modeling the
proposed replacement bridge. Bridge replacement scenarios assume concrete barriers are part
of the bridge deck (obstructed), while rails are not.

(c) Channel Excavation

Proposed channel excavation for increased conveyance was generally modeled using the
HEC-RAS channel modification function. Channel excavation templates generally follow a
smooth slope between existing bridge inverts. Further details on templates for channel
modifications are described in Chapter 4.
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3.2 Results

This section summarizes the results of modifications to individual bridges and culverts and
intermediate channel reaches.2 The cumulative results of project alternative combinations are
presented in Chapter 4. Table 3-2 summarizes the action needed to contain each flow profile
by percent chance exceedance. Individual features are presented in order from upstream to
downstream. Shading in the table is shown to differentiate channel widening and levees from
structural modifications or replacement of bridge or culvert crossings. The corresponding
discharges are shown in Table 3-1. Selection of flow profiles for project alternatives was
based on the costs of containing each of the incremental flow profiles as described in
Appendix C: Economics. Table 3-2 shows that earthwork or levee construction begins with
the 20% chance exceedance event in a single location and becomes necessary at ten locations
for containing the 4% chance exceedance event. Bridge and culvert modifications begin at
the 4% chance exceedance event, and full replacement is required at six locations in the 1%
chance exceedance event. The results at each feature cannot be interpreted independently, as
the size of the channel affects capacities of bridges and culverts, and the size of the bridges
and culverts, in turn, affects the capacity of the channel reach.

2 The incremental analysis was conducted before the final determination was made that there was no
justification for federal involvement above I-680 and includes analysis of the reach above I-680 not conducted
for the final array of alternatives.
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Table 3-2 Action Required to Contain Nearest Percent Chance Exceedance Event

Percent Chance Exceedance

Reach/Crossing 50% 20% 10% 5% 4% 3% 2% 1% 0.5% 0.2%

Upstream of Old Piedmont Rd NA NA NA NA LV LV LV LV LV LV

Old Piedmont Road NA NA NA NA NA NA MC RC RC RC

Old Piedmont Rd to Pied-Crop NA NA NA NA NA BP BP BP BP BP

Piedmont-Cropley Culvert NA NA GM GM GM MC MC RC RC RC

Piedmont-Cropley to Messina Dr. NA NA LV LV LV LV LV LV LV LV

Messina Dr. to Morrill Ave NA NA NA LV LV LV LV LV LV LV

Morrill Ave Drop&Clvrt+Sierra Cnfl NA NA NA NA NA NA MC RC RC RC

Morrill Avenue to Cropley Avenue NA NA NA NA LV EX EX EX EX EL

Cropley Avenue Culvert NA NA NA NA NA MC MC RC RC RC

Cropley Ave to I-680 NA NA NA NA NA NA NA NA LV LV

I-680 NA NA NA NA NA NA NA NA NA NA

I-680 to Montague Expressway NA NA LV LV LV LV LV LV LV LV

Montague Expressway Culvert NA NA NA GM MC MC MC RC RC RC

Montague Expy to UPRR Trestle NA NA NA LV LV EL EL EL EL EL

Railroad Trestle NA NA NA NA NA NA RC RC RC RC

UPRR Trestle to Culvert NA NA NA NA NA NA NA EX EL EL

Railroad Culvert NA NA NA NA NA MC MC MC MC RC

UPRR Culvert to Ames Ave NA NA NA NA NA EX EX EX EX EL

Ames Avenue Bridge NA NA NA NA NA MC MC MC MC MC

Ames Ave to Yosemite Dr NA NA NA LV LV EL EL EL EL EL

Yosemite Drive Bridge NA NA NA NA NA MC MC MC MC MC

Yosemite Dr to Los Coches St NA LV LV LV LV EL EL EL EL EL

Los Coches Street Bridge NA NA NA GM GM MC MC MC MC RC

Los Coches St to Calaveras Blvd NA NA NA LV LV EL EL EL EL EL

Calaveras Blvd Bridge NA NA NA GM MC MC MC MC RC RC

Downstream of Calaveras Blvd NA NA NA NA NA EX EX EL EL EL

Key:

No Action NA

Levee LV

General Maintenance GM

Channel Widening EX

Channel Widening with Levees EL

Bank Protection BP

Modify Crossing MC

Replace Crossing RC
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CHAPTER 4: PRELIMINARY ARRAY OF ALTERNATIVES

The preliminary array of alternatives was developed from 2006 to 2009 with the help of the
information developed in the incremental analysis. The preliminary array of alternatives
analysis was conducted before the final determination was made that there was no
justification for federal involvement above I-680. Therefore, the preliminary array of
alternatives analysis covers the entire study reach from upstream of Old Piedmont Road to
Calaveras Boulevard. The GRR with-project scenarios are built on the original GRR without-
project HEC-RAS model and associated assumptions as described in Section 2.1. The
preliminary array of alternatives were developed as either a moderate level of protection or
FEMA certifiable level of protection to size the project features for the project alternative
combinations. The following describes the two levels of protection used in the design of the
preliminary analysis:

 Profile A: Moderate Protection. Hydraulic structure capacity and levees/top of bank
are designed at the water surface level corresponding to the median 0.9% chance
exceedance event. The scenario for this level of containment includes channel
modifications in addition to modifications and/or complete replacement at bridge and
culvert crossings. The modification or retrofitting work includes shoring and
transition structures (UPRR Culvert, Ames Avenue Bridge, Yosemite Drive Bridge);
headwall extensions with transition structure (Los Coches Street Bridge, Calaveras
Boulevard Bridge); and bridge replacement (Old Piedmont Road Bridge, Piedmont-
Cropley Culvert, Messina Pedestrian Bridge, Morrill Avenue Culvert, Cropley
Avenue Culvert, UPRR Trestle, Montague Expressway Culvert). Modifications
within channel reaches include channel widening, bank stabilization, and earthen
levee or concrete floodwall construction. Additional details on the individual project
features are included in Appendix B, Part IV: Design and Cost of Alternatives.

 Profile B: FEMA Certification Protection. Risk and uncertainty principles were used
in the development of the B alternatives. Hydraulic structure capacity and levees/top
of bank are determined according to criteria developed by the U.S. Army Corps of
Engineers (Corps) Engineering Circular No. 1110-2-6067 “Certification of Levee
Systems for the National Flood Insurance Program,” dated September 30, 2008. The
Corps HEC-FDA program was used to determine the conditional non-exceedance
probability (CNP). The alternatives were broken into reaches, and index points were
assigned for each reach. The hydraulic and hydrologic data from the study were input
for each index point along with the top of levee elevations to determine the CNP for
each reach. Each reach was analyzed according to the above criteria and the top of
levee elevations that satisfied the criteria were determined. The resulting elevations
from the analyses were then used in the development of the B alternative designs. The
scenario for this level of containment involves complete replacement of all bridges
and culverts with the exception of the Ames Avenue and Yosemite Drive crossings,
which would require shoring/stabilization of existing abutments and construction of
transition structures, and the I-680 crossing, which would not be affected.
Modifications within channel reaches include excavation and levee/wall construction.
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Additional details on the individual project features are included in Appendix B, Part
IV: Design and Cost of Alternatives.

Further details on the selection of design level of protection are presented in Appendix C:
Economics. The preliminary alternatives evaluation includes a no action alternative and five
project alternatives:

 Alternative 1 (No Action). Without-project condition as described in Section 2.1,
assuming routine maintenance.

 Alternative 2A (Incised Trapezoidal Channel). Earthen trapezoidal section with
varying bottom width and 2:1 side slopes with a moderate level of containment.
Access road intermittently along top of bank or within channel at approximate level
of 4% chance exceedance event. Cellular bank stabilization with rip rap toe protection
throughout. Levees as required with 2:1 side slopes and 12’ top width.

 Alternative 2B (Incised Trapezoidal Channel). Earthen trapezoidal section with
varying bottom width and 2:1 side slopes with a FEMA-certifiable level of
containment. Access road intermittently along top of bank or within channel at
approximate level of 4% chance exceedance event. The designed level of the
maintenance road may vary in order to suit local maintenance needs. Cellular bank
stabilization with rip rap toe protection throughout. Levees and floodwalls as required
with 2:1 side slopes and 12’ top width. Limited additional right of way.

 Alternative 3B (Terraced Trapezoidal Channel). Earthen section with 10’ bottom
width low flow channel, 3:1 side slopes, 3’ deep. FEMA-certifiable level of
containment. Two 15’ wide vegetated floodplain terraces. Levees as required with 2:1
side slopes and 12’-18’ top width. Cellular bank stabilization on slopes with rip rap
toe protection throughout. Access road along one or both banks, with optional
recreational trail. Additional right of way as required.

 Alternative 4 (Walled Trapezoidal Channel). 10’ bottom width earthen low-flow
channel with 3:1 side slopes, 3’ deep. FEMA-certifiable level of containment. Two
vegetated floodplain benches bounded by vertical concrete floodwalls, 32’ wide on
the left bank, and 10’ wide on the right bank. Access road location varies along the
top of one or both banks or within channel. Optional recreational trails. Wall
extensions as required to contain flows. Limited additional right of way.

 Alternative 5 (Authorized Plan). Levees in the Greenbelt. Concrete trapezoidal
channel in downstream of I-680.

All project features upstream of I-680 (including both channel work and bridge and culvert
modifications) are consistent among the B alternatives. Bridge and culvert modification and
replacement scenarios downstream of I-680 are likewise consistent among the B alternatives;
the alternatives differ only in the configuration of the channel reaches between the structures.
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Plan views and typical sections showing the overall configuration of each alternative are
presented in Appendix B, Part IV: Design and Cost of Alternatives.

4.1 Model Input

The following section describes the methodology used in the preliminary array of alternatives
analysis.3

4.1.1 Flow

Peak discharges for the with-project alternatives were retained from the without-project
future conditions hydrology as tabulated above. For comparison purposes, all project
conditions models were run both mixed and subcritical, with subcritical results being used to
design levee heights and bridge capacities, while mixed run results were used to determine
hydraulic parameters for the design of channel and bank stabilization features. All with-
project models were checked for convergence in optimized split flow routines as discussed in
Appendix B, Part II: Floodplain Development.

4.1.2 Geometry

Without-project cross sections were adjusted to reflect the three project alternatives. A
description of each typical cross section, including dimensions and side slopes, is presented
in Appendix B, Part IV: Design and Cost of Alternatives.

Channel excavation was modeled using the HEC-RAS channel modification function. The
channel modification routine was run for affected individual sections using composite cut
templates with the fill option toggled off (representing excavation only). The option to
“daylight once” is also toggled off so that the cut slope is extended along the entire channel.
Fill to represent earthen levees was added either as individual cross section points or modeled
as vertical levees as applicable. The channel modification routine creates duplicate points in
some locations, so the point filter is run with all tolerances set to 0 in order to remove
duplicate points. After the routine is run, the new geometry is created. With-project sections
were located within the assumed available right of way where possible. Potential
discrepancies in the available right of way data are described in Tetra Tech, 2005a.

Manning’s roughness coefficients in the Greenbelt reach were retained from the without-
project model. A discussion on the selection of n values is included in the HDR report
(2004a). Roughness coefficients for project sections downstream of I-680 were assigned
using the n = (nb + n1 + n2 + n3 + n4)m method as described in EM 1110-2-1601, where nb is
the base value, n1, n2, n3, and n4 account for surface irregularities, section variation,
obstructions, and vegetation, respectively, and m is a coefficient accounting for meandering.

3 The preliminary array of alternatives analysis was conducted before the final determination was made that
there was no justification for federal involvement above I-680 and includes analysis of the reach above I-680
not conducted for the final array of alternatives.
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Hardened access roads are assigned a coefficient of 0.02. The designed main channel is
assigned a value of 0.03 to reflect a smooth, maintained, earthen channel with grass-lined
banks. Vegetated terraces are assigned a coefficient of 0.045. Coefficients for meandering
and irregularities are not increased because of the straight nature of this reach and in order to
remain consistent with the HDR analysis (2004). Further refinement of Manning’s n values is
recommended upon selection of vegetation type and density on floodplain benches. Lateral
variation in n-values was included in the cross sections to ensure that the water surfaces from
composite n values reflect similar water surface elevations. Sensitivity of the water surface
elevations to changes in overall cross section roughness was presented in the HDR hydraulics
report (2004a). In general, water surfaces are less sensitive to variations in n-values where
the water surface profile is controlled by a constricting bridge or culvert. Placement of dense
vegetation or lack of maintenance may result in an overall increase in the roughness and
require higher levees in some locations. Results of a sediment transport analysis may also
require future adjustments to the roughness coefficients in order to simulate meandering,
irregularities from channel scour or deposition, and other factors related to the
geomorphology of the channel.

Berryessa Creek is earthen channel with the potential for movement of the bed material and
changes in the bed form over the course of an event. This change in bed form may impact the
roughness of the bed and subsequently the resulting water surface profile. To ensure that the
n values used in the HEC-RAS model were reasonable based on bed form type; the
Manning’s n values used to model the channel were checked against the typical range of
Manning’s n values for the anticipated bed form type. The anticipated bed form for Berryessa
Creek within the project area during high flows is sand dunes based on the anticipated
hydraulic conditions and bed sediment type using Figure 5.23 from Sediment Transport
Technology by Simon and Senturk (Simon 1992). The typical n value for this type of bed
form is 0.02 to 0.04 per Table 4.2 in River Mechanics by Pierre Julien (Julien 2002),
Generally, the n values used in the Berryessa Creek HEC-RAS modeling fall within the
range of 0.03 to 0.035. This is well within the typical value range for sand dunes. Therefore
the n values used are representative of the anticipated bed form type in the Berryessa Creek
channel.

4.2 Alternative Development using Risk-Based Project Performance

Project performance for the Berryessa Creek Flood Control Project Post Authorization Study
was estimated using the Corps risk-based Monte Carlo simulation program HEC- FDA
(Flood Damage Analysis), Version 1.2.4. The HEC-FDA program integrates hydrology,
hydraulics, geotechnical and economic relationships to determine damages, flooding risk and
project performance.4 Uncertainty is incorporated for each relationship, and the model
samples from a distribution for each observation to estimate damage and flood risk. The
Berryessa Creek model includes the following relationships for each economic impact area:

4 The preliminary array of alternatives analysis was conducted before the final determination was made that
there was no justification for federal involvement above I-680 and includes analysis of the reach above I-680
not conducted for the final array of alternatives.
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 Probability-Discharge (with uncertainty determined by period of record)
 Stage-Discharge (stage in the channel with estimated error in feet)
 Stage-Damage (not used in this application, starting values added to run program)

The alternatives developed for this study focused on two different levels of protection. The
alternative “A” group (Alternative 2A) was developed to pass the 1% chance exceedance
event. The “B” category of alternatives, alternatives 2B, 3B, and 4B, were developed to FEMA-
certifiable standards as defined in Engineering Circular (EC) 1110-2-6067. The EC lays out the
criteria for determining acceptable top of levee elevations in terms of risk-based
project performance.

4.2.1 Methodology

(a) Analysis Criteria

Risk and uncertainty principles were used in the development of the 2B, 3B, and 4B
alternatives. The goal of the “B” alternatives is to ensure that the alternative designs shall be
certifiable for the FEMA National Flood Insurance Program (NFIP). This was done using the
criteria presented in the USACE Engineering Circular No. 1110-2-6067 “Certification of
Levee Systems for the National Flood Insurance Program” dated September 30, 2008. The
criteria for certification of a riverine levee system are as follows:

 The conditional non-exceedance probability (CNP) must be greater than 90% from
overtopping of the 1% chance exceedance flood event for all reaches of the levee
system.

 If the top of levee elevation if less than three feet above the FEMA base flood
elevation, the levee can only be certified if the CNP is greater than 95%.

 The top of levee elevation shall not be less than 2 feet above the FEMA base flood
elevation in any event, regardless if the CNP is 95% or greater.

Portions of the Berryessa Creek alternative designs include entrenched channels. EC 1110-2-
6067 does not include criteria for entrenched channels. Based on conversations and e-mail
correspondence with the Corps (USACE 2008b), for reaches with entrenched channels, the
criteria used shall be a minimum bank elevation equal to the 90% CNP at for the FEMA Base
Flood Event; with no minimum distance above the base flood for the entrenched channel
bank.

In addition to the above criteria for both leveed and entrenched channel reaches, the project
evaluation criteria selected is the 0.9% chance exceedance event (1/111 chance) rather than
the 1% chance exceedance event. The use of the 0.9% chance exceedance event was selected
to provide for robust alternative designs with respect to FEMA certification, against possible
future changes in the hydrology or hydraulics. The 0.9% chance exceedance event was
selected to ensure that the resulting alternatives would meet the final guidance for entrenched
channels when finalized. The guidance was finalized and accepted after this analysis was
completed, and this assumption was not carried on for the final array alternatives.
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(b) Analysis Method

Risk-based project performance was used to ensure that the alternative designs meet the
FEMA certification criteria presented in the previous section. To accomplish this, HEC-FDA
version 1.2.4 was used to determine the conditional non-exceedance probability (CNP) for
the three “B” alternatives. This section describes the methodologies followed to determine
the top of levee elevations and to analyze entrenched channel reaches.

First, each “B” alternative was broken up into reaches and index points were assigned. Then
each reach was analyzed as either a leveed or entrenched channel as appropriate. The leveed
reaches were analyzed to determine the appropriate top of levee elevation to use for the
reach. Entrenched channel reaches were analyzed to determine if the channel would be
FEMA certifiable or if levees may be needed. The application for each type of channel is
presented below. The results from the analyses were then used in the development of the
final design for each of the “B” alternatives.

Leveed Reach

In order to determine the necessary top of levee elevations to satisfy the levee FEMA
certification criteria, the following steps were used.

1. The top of levee elevation for each reach was set to the 0.9% chance exceedance
event elevation plus 3 feet for each index point and HEC-FDA was run

2. The CNP for the 0.9% chance exceedance event was linearly interpolated from the
HEC-RAS CNP output (HEC-FDA output only includes the 10, 4, 2, 1, 0.4, and 0.2
percent chance exceedance events).

3. For reaches with less than a 95% CNP, the top of levee was set at 0.9% chance
exceedance stage plus three feet and recorded for that reach. For reaches with greater
than 95% CNP the top of levee was revised to 0.9% chance exceedance stage plus
two feet and HEC-FDA was run for the revised reaches.

4. The CNP for the 0.9% chance exceedance event was interpolated for the revised
reaches.

5. For revised reaches with less than 95% CNP the top of levee was increased by 0.25 ft.
For revised reaches with a CNP greater than 95% the top of levee was set to the top of
levee elevation and recorded. HEC-FDA was run for the revised reaches.

6. Steps 4 and 5 were repeated until a CNP of greater than 95% was reached and
recorded for all revised reaches. If the iterations result in the top elevation of levee
returning to the 0.9% chance exceedance stage plus three feet originally used in Step
1, the top of levee elevation is recorded as 0.9% chance exceedance stage plus three
feet.

7. The final difference between the 0.9% chance exceedance stage and the top of levee
elevation was determined and applied to the all sections of for individual reach.
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Entrenched Channel Reach

For the entrenched channel sections the following steps were used.

1. The HEC-FDA top of levee elevation for each reach was set to the 0.9% flood event
elevation plus 0.25 feet for each index point and HEC-FDA was run.

2. The CNP for the 0.9% chance exceedance event was interpolated from the HEC-RAS
CNP output.

3. For revised reaches with less than 90% CNP the top of levee was increased by 0.25 ft.
For revised reaches with a CNP greater than 90% the top of levee was set to the Top
of Levee elevation and recorded. HEC-FDA was run for the revised reaches.

4. The CNP for the 0.9% chance exceedance event was interpolated from the HEC-RAS
CNP output.

5. Steps 3 and 4 were repeated until a CNP of greater than 90% was reached and
recorded for all reaches.

6. The resulting top of levee elevation was compared to the lower of the left and right
bank elevation. Reaches in which the lowest top of bank was higher than the final top
of levee elevation, the reach passed. Reaches where the top of levee elevation was
higher than the lowest top of bank elevation, the bank was considered to have failed,
and thus deemed a levee reach and analyzed according to the methodology for levee
reaches.

4.2.2 Inputs

In developing a risk-based project performance model a number of different inputs are
required. The following inputs were developed for the Berryessa Creek analysis:

 Reaches and index point locations
 Hydrologic
 Hydraulic
 Economic
 Top of Levee Elevation

The following section describes each of the inputs used for the risk based performance in
detail.

(a) Reaches and Index Points

Reaches are developed by grouping similar sections of channel into one reach. One
representative cross section is chosen for each reach as the index point. This index point is
the location where the hydraulic, hydrologic and economic inputs are assigned for that
reaches. The Berryessa Creek greenbelt area reaches were determined differently from the
balance of the study area.
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The Berryessa Creek channel outside of the Greenbelt reach was divided into 9 reaches5

based on the alternative channel design. The developed channel was divided into reaches
based on similar cross sections grouped into one reach. The reach description, upstream
bounding section, downstream bounding section and index point are listed in Table 4-1.

Table 4-1 Reach Descriptions for Study Area not including Greenbelt Reach

Reach
Downstream

Section
Index

Location
Upstream

Section
Alternative

Upstream Old Piedmont Rd. 35191 35350 36242 B upstream 1

Old Piedmont to Piedmont-Cropley 34467 34959 35139 B upstream 1

Morrill Ave to Cropley Ave 27642 28307 28525 B upstream 1

Cropley Ave to I-680 25688 26419 27499 B upstream 1

I-680 to Montague Blvd. 21738 22274 25575 2B, 3B, 4B

Montague to UPRR Trestle 21738 21601 21247 2B, 3B, 4B

UPRR Trestle to UPRR Triple Box 19333 20131 21247 2B, 3B, 4B

UPPR Triple Box to Ames Ave. 18843 19158 19333 2B, 3B, 4B

Ames Ave. to Calaveras Blvd. 13803 16924 18843 2B, 3B, 4B
1. Only one “B” alternative was developed upstream of I-680.

Due to the complexity of the greenbelt area upstream of Interstate 680, reach and index point
assignments were done at more frequent intervals. The greenbelt was divided into a number
of different reaches based on the cross sections used in the HEC-RAS model. Reaches were
developed for each cross section. In locations along the greenbelt with multiple closely
spaced cross sections, the sections were grouped together and only one section was analyzed.
The reach description, upstream bounding section, downstream bounding section and index
point are listed in Table 4-2.

Table 4-2 Reach Descriptions for Greenbelt Reach

Reach Downstream Section Index Location Upstream Section

33966 33904 33966 34041

33773 33756 33773 33804

33485 33480 33485 33490

33378 33370 33378 33380

33166 33136 33166 33207

32976 32889 32976 33136

5 The hydraulic reaches discussed in this appendix refer to the hydraulic reaches specified in the scope of work
to ensure hydraulic performance goals were met. The Economic Appendix discusses the results of the economic
analysis on economic reaches developed independently of the hydraulic reaches, based on economic criteria.
The reaches referenced in this and the economic appendix are independent and are not meant to correlate
between appendices.
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Reach Downstream Section Index Location Upstream Section

32877 32753 32877 32889

32721 32659 32721 32753

32645 32631 32645 32659

32580 32575 32580 32585

32436 32430 32436 32440

32333 32330 32333 32339

32208 32200 32208 32210

32097 32090 32097 32100

31969 31960 31969 31970

31905 31900 31905 31910

31716 31710 31716 31720

31571 31570 31571 31572

31440 31322 31440 31559

31168 31160 31168 31170

31078 31070 31078 31080

30965 30910 30965 31026

30808 30800 30808 30810

30720 30720 30720 30731

30590 30580 30590 30600

30478 30470 30478 30480

30324 30304 30324 30327

30195 30190 30195 30200

30043 30040 30043 30050

29983 29980 29983 29990

29873 29870 29873 29880

29744 29740 29744 29750

29571 29570 29571 29580

29433 29430 29433 29440

29199 29093 29199 29267

28917 28910 28917 28920

28758 28749 28758 28770
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(b) Hydrologic Inputs

The hydrologic inputs were developed from the Berryessa Creek Watershed Hydrology
Report by NHC dated April 2003, amended in October 2006. HEC-FDA allows for the entry
of eight standard percent chance exceedance events. The events used were the 50, 20, 10, 4,
2, 1, 0.4, and 0.2 percent chance exceedance events. The data were imported into HEC-FDA
from the HEC-RAS using the HEC-RAS water surface profiles import file. The hydrologic
data used for each index location is presented in Table 4-1 and Table 4-2.

Confidence limits were applied to the hydrologic data using the guidelines presented in EM
1110-2-1619 “Engineering and Design Risk-based Analysis for Flood Damage Reduction
Studies” dated August 1996. An equivalent period of record of 35 years was applied to the
hydrologic data for all reaches and was used by the HEC-FDA program to calculate the
confidence limits. Table 4-3 lists the hydrologic data used and Table 4-4 lists the hydrologic
curve assigned to each reach.

Table 4-3 HEC-FDA Hydrologic Curves Input

Percent
Chance

Exceedance

Hydrologic Curve

1 2 3 4 5 6

50% 240 260 300 470 610 620

20% 420 450 500 710 960 990

10% 560 600 700 830 1220 1170

4% 830 890 1000 1260 1620 1770

2% 1090 1180 1340 1630 2020 2200

1% 1430 1530 1740 2140 2780 2910

0.4% 1820 1960 2220 2660 3490 3580

0.2% 2130 2300 2600 3140 4200 4290

Table 4-4 Reach Hydrologic Curve Assignment

Hydrologic Curve Reach

1 Upstream of Old Piedmont Rd., Old Piedmont to Piedmont-Cropley, Greenbelt Reaches
33966 to 33166

2 Greenbelt Reaches 32976 to 30590

3 Greenbelt Reaches 30478 to 28917

4 Montague, d/s of Cropley Greenbelt Reaches 28171 to 28758, Morrill Ave to Cropley Ave,
Cropley Ave to I-680, Montague to UPRR Trestle

5 Montague to UPRR Trestle , UPRR Trestle to UPRR Triple Box, UPPR Triple Box to
Ames Ave.

6 Ames Ave. to Calaveras Blvd.
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(c) Hydraulic Inputs

The hydraulic data inputs for each reach were taken from the preliminary HEC-RAS
modeling of the alternatives developed for this study. The preliminary HEC-RAS alternative
models were run using an “infinite-wall” methodology. The 50, 20, 10, 4, 2, 1, 0.4, and 0.2
percent chance exceedance event stage data were imported into the HEC-FDA model for
each index location. An error in the water surface stage was applied to the hydraulic data
using the guidelines presented in EM 1110-2-1619 “Engineering and Design Risk-based
Analysis for Flood Damage Reduction studies” dated August 1996. The stage error was
computed by HEC-FDA using the standard deviation of the error range. The standard
deviation was developed using the results from HEC-RAS model runs using high and low
Manning’s n values for each alternative. The standard deviation was developed from the
following equation:

 S = Emean / 4 where
 S = standard deviation of error range
 Emean = mean stage difference between high and low Manning’s n HEC-RAS runs

The standard deviation of the stage error was applied to the stage-discharge curve increasing
linearly up to the stage of the 1% chance exceedance event. The error was set as a constant
above the 1% chance exceedance event stage. The hydraulic inputs for the Upper and Lower
Berryessa Models are shown in Table 4-5 and Table 4-6.

Table 4-5 Stage for Percent Chance Exceedance Event

Reach
Water Surface Stage for Percent Chance Exceedance Event, ft Stage

Error,
ft50% 20% 10% 4% 2% 1% 0.4% 0.2%

Upstream Old
Piedmont Rd. 218.6 219.51 219.9 220.52 221.16 221.95 222.79 223.41 0.09

Old Piedmont to
Piedmont-
Cropley

203.03 203.69 204.11 204.89 205.55 206.05 206.64 207.07 0.18

33966 181.24 182.21 182.82 183.81 184.65 185.59 186.52 187.23 0.17

33773 180.41 181.11 181.54 182.16 182.61 183.05 183.94 183.95 0.28

33485 177.68 178.04 178.28 178.72 179.13 179.60 180.07 180.56 0.27

33378 176.17 176.70 177.09 177.71 178.17 178.66 178.97 179.39 0.38

33166 171.99 172.36 172.61 173.03 173.39 173.81 174.43 174.87 0.09

32976 166.71 167.37 167.83 168.63 169.34 170.09 170.71 171.31 0.13

32877 165.27 165.83 166.22 166.86 167.43 168.21 169.32 169.66 0.11

32721 162.99 163.67 164.11 164.83 165.46 166.14 166.94 167.48 0.16

32645 162.22 162.67 163.00 163.54 164.02 164.54 165.12 165.55 0.13

32580 161.35 161.92 162.27 162.85 163.33 163.86 164.37 164.61 0.38

32436 159.26 159.63 159.92 160.42 160.86 161.34 161.91 162.58 0.20
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Reach
Water Surface Stage for Percent Chance Exceedance Event, ft Stage

Error,
ft50% 20% 10% 4% 2% 1% 0.4% 0.2%

32333 157.12 157.59 157.89 158.40 158.83 159.27 159.75 160.60 0.22

32208 154.96 155.41 155.71 156.20 156.62 157.13 157.70 158.10 0.27

32097 153.57 154.06 154.38 154.93 155.41 155.96 156.59 156.99 0.37

31969 151.93 152.32 152.57 153.01 153.40 153.82 154.30 154.80 0.12

31905 149.97 150.38 150.66 151.13 151.54 152.00 152.51 152.88 0.19

31716 147.46 148.05 148.43 149.07 149.62 150.21 150.87 151.34 0.38

31571 145.37 145.98 146.37 147.03 147.61 148.23 148.78 149.13 0.36

31440 144.34 144.86 145.21 145.79 146.31 146.93 147.50 147.89 0.34

31168 139.92 140.33 140.60 141.07 141.49 141.95 142.54 143.00 0.13

31078 138.59 139.23 139.66 140.40 141.04 141.75 142.52 143.09 0.26

30965 136.99 137.33 137.56 138.08 138.57 139.11 139.71 140.22 0.24

30808 135.18 135.67 135.99 136.51 136.96 137.44 137.98 138.38 0.35

30720 134.22 134.65 134.94 135.42 135.82 136.25 136.71 137.02 0.22

30590 131.89 132.23 132.46 132.83 133.18 133.55 133.96 134.39 0.14

30478 129.43 129.98 130.46 131.10 131.72 132.39 133.10 133.78 0.40

30324 128.28 128.89 129.38 129.99 130.58 131.22 131.84 132.35 0.41

30195 126.97 127.31 127.60 127.99 128.38 128.79 129.25 129.59 0.12

30043 124.06 124.54 124.93 125.34 125.78 126.28 126.84 127.28 0.34

29983 122.98 123.32 123.61 124.21 124.82 125.41 126.08 126.53 0.35

29873 121.54 122.19 122.72 123.38 124.01 124.53 125.03 125.41 0.47

29744 120.76 121.45 121.95 122.56 123.15 123.62 123.98 124.43 0.45

29571 118.89 119.12 119.45 119.89 120.37 121.12 122.34 123.37 0.36

29433 117.05 117.73 118.34 119.19 120.05 120.92 122.20 123.30 0.18

29199 113.19 113.96 114.62 115.49 116.38 117.34 118.39 119.17 0.36

28917 106.59 107.68 108.52 109.53 110.61 112.41 113.25 114.02 0.35

28758 106.35 107.61 108.15 109.83 111.11 112.93 113.94 114.75 0.19
Morrill Ave to
Cropley Ave 218.60 219.51 219.9 220.52 221.16 221.95 222.79 223.41 0.28

Cropley Ave to
I-680 203.03 203.69 204.11 204.89 205.55 206.05 206.64 207.07 0.49
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Table 4-6 Stage for Percent Chance Exceedance Event

Reach
Water Surface Stage for Percent Chance Exceedance Event, ft Stage

Error,
ft50% 20 10% 4% 2% 1% 0.4% 0.2%

Alternative 2B
I-680 to Montague
Blvd. 58.39 58.93 59.30 60.21 61.04 62.61 64.15 66.77 0.49

Montague to UPRR
Trestle 55.75 56.57 57.19 58.15 59.10 60.89 62.52 64.10 0.44

UPRR Trestle to UPRR
Triple Box 49.44 50.13 50.59 51.28 51.97 53.30 54.58 56.07 0.40

UPPR Triple Box to
Ames Ave. 46.27 41.03 47.52 48.19 48.80 49.82 50.78 52.52 0.48

Ames Ave. to
Calaveras Blvd. 36.65 37.60 38.02 39.27 40.01 41.37 44.91 47.39 0.63

Alternative 3B
I-680 to Montague
Blvd. 57.92 58.58 59.02 59.91 60.68 62.04 63.30 64.55 0.47

Montague to UPRR
Trestle 55.35 56.16 56.70 57.49 58.25 59.64 60.90 62.14 0.30

UPRR Trestle to UPRR
Triple Box 49.06 49.80 50.28 50.98 51.66 52.99 54.27 55.79 0.55

UPPR Triple Box to
Ames Ave. 46.13 46.95 47.46 48.16 48.77 49.79 50.62 52.38 0.54

Ames Ave. to
Calaveras Blvd. 36.38 37.40 37.83 39.08 39.78 40.81 41.77 42.64 0.62

Alternative 4B
I-680 to Montague
Blvd. 58.39 58.93 59.30 60.21 61.04 62.61 64.15 66.77 0.45

Montague to UPRR
Trestle 55.75 56.57 57.19 58.15 59.10 60.89 62.52 64.10 0.20

UPRR Trestle to UPRR
Triple Box 49.44 50.13 50.59 51.28 51.97 53.30 54.57 56.07 0.61

UPPR Triple Box to
Ames Ave. 46.27 47.03 47.52 48.19 48.80 49.82 50.69 52.53 .65

Ames Ave. to
Calaveras Blvd. 36.65 37.60 38.02 39.26 40.00 41.10 42.37 43.46 0.73

(d) Economic Inputs

As the name suggests, HEC-FDA is primarily used as a flood damage analysis tool, of which
project performance is one aspect. Therefore, economic inputs in the form of stage-damage
curves and floodplain structure locations are required. The economic inputs are independent
of the project performance results. For analyses performed for this study, one dummy
damage curve and one dummy structure were entered into the HEC-FDA model. This
economic data consisted of one data point and was used only to allow the calculation of the
CNP and did not affect the performance evaluation or represent any particular structure in the
floodplain.
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(e) Top of Levee Elevations

The top of levee elevations were used as the target for the HEC-FDA program to determine
the CNP for each reach of each alternative. A top of levee elevation was entered for all
reaches based on the analysis methodology for that reach. The top of levee was based on a
height above the FEMA base flood level for all reaches.

The top of levee elevations for the greenbelt area were determined using the HEC-RAS cross
section data. The greenbelt index sections were inspected and the left and right top of levee
elevations determined. For sections with apparent existing levees, the elevation was taken at
the highest point at which the width of the existing ground section was a minimum of 20 feet.
For entrenched portions of the channel the top of bank was used. The lower of the left or
right bank was taken as the top of levee elevation for the section.

The top of levee elevations for the leveed reaches were then adjusted using the steps
described above until the design criteria were met. The top of levee elevations were based on
the lowest bank elevation for entrenched channel reaches. The final tops of levee elevations
were used as the basis for the final alternative design.

4.2.2.2 Project Performance Results

The risk-based project performance was determined according to the methodologies
described above for each reach6. Table 4-7 and Table 4-8 list the results for Upper and Lower
Berryessa Creek Study areas, respectively. The tables list the reach, type of reach (entrenched
or leveed), CNP results for the final successful iteration, height above base flood
corresponding to final successful iteration, and required top of bank elevations for leveed
reaches.

As seen in Table 4-7, the B alternatives generally meet the design criteria as an entrenched
channel in the reach upstream of I-680 (where the project features are identical between the
alternatives). This is primarily due to the use of terraces in the greenbelt reach which greatly
reduces extent and height of levees required in the Greenbelt reach. The few locations that do
require levees correspond to the primary breakout locations, and the majority of the areas
showing flooding in the without-project analysis. The height above base flood was applied to
any additional cross sections in the specific reach to obtain a similar project performance. In
the case of entrenched channels the height above base flood was used to check the top of
bank elevation for any additional cross sections in the reach to ensure that they met the
minimum acceptable height above base flood for that reach.

6 The hydraulic reaches discussed in this appendix refer to the hydraulic reaches specified in the scope of work
to ensure hydraulic performance goals were met. The Economic Appendix discusses the results of the economic
analysis on economic reaches developed independently of the hydraulic reaches, based on economic criteria.
The reaches referenced in this and the economic appendix are independent and are not meant to correlate
between appendices.
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Table 4-7 Risk-Based Project Performance Results Upstream of I-680

Reach Reach Type

Existing Top
of

Levee/Bank
Elevation, ft

CNP using
Channel
Criteria

Height
above Base

Flood

Required
Top of Bank
using Levee

Criteria

Upstream Old Piedmont Rd. Levee 222.58 0.446 +2.0ft 223.95
Old Piedmont to Piedmont-
Cropley Entrenched 210.58 0.99 +1.25ft -

33966 Entrenched 189.97 0.99 +1.75 ft -

33773 Entrenched 185.08 0.99 +1.25 ft -

33485 Entrenched 182 0.99 +1.25 ft -

33378 Entrenched 180.78 0.99 +1.25 ft -

33166 Entrenched 177.39 0.99 +1.25 ft -

32976 Entrenched 173 0.99 +1.25 ft -

32877 Entrenched 171.33 0.99 +1.5 ft -

32721 Entrenched 168.79 0.99 +1.5 ft -

32645 Entrenched 167.24 0.99 1+.25 ft -

32580 Entrenched 166 0.99 +1.0 ft -

32436 Entrenched 162.85 0.96 +1.25 ft -

32333 Entrenched 161 0.98 +1.5 ft -

32208 Entrenched 160 0.99 +1.25 ft -

32097 Entrenched 158.06 0.99 +1.25 ft -

31969 Entrenched 157.41 0.99 +1.0 ft -

31905 Entrenched 154.52 0.99 +1.0 ft -

31716 Entrenched 152.99 0.99 +1.25 ft -

31571 Entrenched 150.3 0.99 +1.25 ft -

31440 Levee 147.38 0.478 +2.0 ft 148.93

31168 Entrenched 144.24 0.99 +1.25 ft -

31078 Entrenched 144.17 0.99 +1.5 ft -

30965 Entrenched 143.12 0.99 +1.25 ft -

30808 Entrenched 140.35 0.99 +1.25 ft -

30720 Entrenched 138.75 0.99 +1.25 ft -

30590 Entrenched 137.5 0.99 +1.0 ft -

30478 Entrenched 136 0.99 +1.5 ft -

30324 Entrenched 133.12 0.9877 +1.25 ft -

30195 Entrenched 131.22 0.99 +1.0 ft -

30043 Entrenched 129.58 0.99 +1.25 ft -
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Reach Reach Type

Existing Top
of

Levee/Bank
Elevation, ft

CNP using
Channel
Criteria

Height
above Base

Flood

Required
Top of Bank
using Levee

Criteria

29983 Entrenched 129.57 0.99 +1.25 ft -

29873 Entrenched 127.97 0.99 +1.25 ft -

29744 Entrenched 127 0.999 +1.25 ft -

29571 Entrenched 124.2 0.9958 +2.0 ft -

29433 Levee 122.2 0.4936 +2.5 ft 123.42

29199 Entrenched 120 0.9959 +2 ft -

28917 Entrenched 114.42 0.9513 +1.75 ft -

28758 Levee 112.59 0.1183 +3 ft 115.93

Morrill Ave to Cropley Ave Entrenched 107.19 0.9992 +1.25 ft -

Cropley Ave to I-680 Entrenched 90.56 0.9998 +1.5 ft -

As seen in Table 4-8, all alternatives require the use of levees or floodwalls for certification
and purposes downstream of I-680. This is primarily due to large peak flows and limited
rights of way through the Lower Berryessa Creek study area. Generally, the reaches passed
by meeting the 90% CNP for base flood plus 3 feet requirement. Only for Alternative 3B did
the reach above Montague Blvd. exceed a CNP of 95% to allow the use of a base flood plus
2.5 ft for certification. In addition, a short reach of Alternative 4B between Montague and the
UPRR Trestle required a base flood plus 3.1ft for certification. The height above the base
flood as listed in Table 4-8 was applied to the remainder of the cross sections in the reach to
ensure that they meet the minimum acceptable height above base flood for that reach.
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Table 4-8 Risk-based Project Performance Results Downstream of I-680

Reach
Reach
Type

Base Flood
Water

Surface, ft

Top of
Levee

Elevation,
ft

Height
above Base

Flood

CNP for
Final

Iteration

Alternative 2B

I-680 to Montague Blvd. Levee 62.6 65.61 +3ft 0.9123

Montague to UPRR Trestle Levee 60.9 63.9 +3ft 0.9077

UPRR Trestle to UPRR Triple Box Levee 53.3 56.3 +3ft .9604

UPPR Triple Box to Ames Ave. Levee 49.8 52.82 +3ft .9615

Ames Ave. to Calaveras Blvd. Levee 41.4 44.34 +3ft .9675

Alternative 3B

I-680 to Montague Blvd. Levee 62.04 64.54 +2.5ft .9617

Montague to UPRR Trestle Levee 59.64 62.64 +3ft .9850

UPRR Trestle to UPRR Triple Box Levee 52.99 55.99 +3ft .9451

UPPR Triple Box to Ames Ave. Levee 49.79 52.79 +3ft .9672

Ames Ave. to Calaveras Blvd. Levee 47.08 50.08 +3ft .9983

Alternative 4B

I-680 to Montague Blvd. Levee 65.61 62.61 +3ft .9127

Montague to UPRR Trestle Levee 60.89 63.99 +3.1ft .9011

UPRR Trestle to UPRR Triple Box Levee 53.3 56.3 +3ft .9450

UPPR Triple Box to Ames Ave. Levee 49.82 52.82 +3ft .9459

Ames Ave. to Calaveras Blvd. Levee 41.1 44.1 +3ft .9550

4.3 Results

This section summarizes the hydraulic characteristics of project conditions alternatives.
Further details on cross sections, quantities and costs are included in Appendix B, Part IV:
Design and Cost of Alternatives. All project features were modeled individually to determine
the associated hydraulic effects prior to combining the features into composite with-project
alternative models.7 Summary results of hydraulic parameters are presented in Table 4-9 with
additional details in Table 4-10.

7 The incremental analysis was conducted before the final determination was made that there was no
justification for federal involvement above I-680 and includes analysis of the reach above I-680 not conducted
for the final array of alternatives.
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Table 4-9 With-Project Hydraulic Results Summary

Bounding Bridge or Culvert 1% Percent Chance Exceedance

From To

2A 2B 3A 3B 4A 4B

D

(ft)

V

(fps)

D

(ft)

V

(fps)

D

(ft)

V

(fps)

D

(ft)

V

(fps)

D

(ft)

V

(fps)

D

(ft)

V

(fps)

Upstream
Extent

Old Piedmont
Rd

5.4 2.4 7.0 3.9 7.7 6.2 8.4 3.4 7.8 4.8 8.4 3.4

Old
Piedmont

Rd

Piedmont-
Cropley

5.7 1.9 7.2 3.1 8.1 4.9 9.0 5.0 8.6 4.8 9.0 5.0

Piedmont-
Cropley

Morrill
Avenue

4.9 1.8 5.8 2.3 6.3 3.0 6.4 3.1 7.2 3.6 6.4 3.1

Morrill
Avenue

Cropley
Avenue

5.2 2.4 5.8 3.4 4.6 5.8 4.7 6.9 5.6 7.6 4.7 6.9

Cropley
Avenue

I-680 7.6 2.4 9.0 3.2 11 4.7 11 4.7 11 5.4 11 4.7

I-680
Montague

Expy
5.2 3.1 5.8 3.9 6.5 4.9 6.8 5.3 7.2 6.2 6.8 5.3

Montague
Expy

UPRR Trestle 6.1 4.3 7.2 5.5 7.4 7.2 7.6 7.3 8.0 8.6 7.6 7.3

UPRR
Trestle

UPRR Culvert 6.4 3.4 7.4 4.6 8.5 6.1 8.6 7.1 7.4 7.9 8.6 7.1

UPRR
Culvert

Ames Avenue 4.2 3.9 5.1 5.0 6.1 5.9 6.2 6.3 6.3 7.5 6.2 6.3

Ames
Avenue

Yosemite
Drive

6.3 3.2 7.2 4.4 6.0 5.3 5.8 6.3 6.3 7.6 5.8 6.3

Yosemite
Drive

Los Coches
Street

5.8 3.5 5.7 4.1 5.5 5.7 5.4 6.3 5.8 7.6 5.4 6.3

Los Coches
St

Calaveras
Blvd

6.8 3.8 6.8 5.4 6.6 6.5 6.3 7.1 6.8 8.2 6.3 7.1

Calaveras
Blvd

Downstream
Extent

5.1 3.0 6.4 4.2 7.7 5.7 8.1 6.3 8.3 7.8 8.1 6.3

These results are for fully contained flows. Comparison to existing conditions is therefore
hypothetical only; the computed without-project water surface elevation at any point assumes
full containment at each upstream section, and flows are restricted to the extent of each cross
section in the event of breakout. Results accounting for breakout flows are presented in
Appendix B, Part II: Floodplain Development, and Appendix B, Part III: Geomorphology.
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Figure 4-1 Water Surface Profile U/S of I-680, Without-Project vs. Alt 2A
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Figure 4-3 Water Surface Profile U/S of I-680, Without-Project vs. B Alternatives
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Figure 4-7 Water Surface Profile U/S of I-680, Without-Project vs. Alt. 5
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Figure 4-9 Typical U/S section, with- and without-project conditions for Alt 2A
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Figure 4-10 Typical D/S section, with- and without-project geometry for Alt. 2A
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Figure 4-11 Typical U/S section, with- and without-project geometry for B Alternatives
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Figure 4-12 Typical D/S section, with- and without project geometry for Alt. 2B
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Figure 4-13 Typical D/S section, with- and without-project geometry for Alt. 3B
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Figure 4-14 Typical D/S section, with- and without-project geometry for Alt. 4B
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Figure 4-15 Typical U/S section, with- and without-project conditions for Alternative 5
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Figure 4-16 Typical D/S section, with- and without-project conditions for Alternative 5
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Table 4-10 Summary of 1% Chance Exceedance Water Surface Elevations by Alternatives

Sta
Baseline Alt 2A Alt 2B Alt 3B Alt 4B Alt 5

Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth
fps ft fps ft fps ft fps ft fps ft fps ft

36242 10.2 3.2 9.8 3.3 10.2 3.2 10.2 3.2 10.2 3.2 10.2 3.2
36126 9.7 4.7 8.7 2.4 9.7 4.7 9.7 4.7 9.7 4.7 9.7 4.7
36032 9.1 4.1 9.1 4.1 9.1 4.1 9.1 4.1 9.1 4.1 9.5 5.2
35589 8.4 3.6 8.4 3.6 8.4 3.6 8.4 3.6 8.4 3.6 10.8 3.6
35586 7.1 4.3 7.1 4.3 7.1 4.3 7.1 4.3 7.1 4.3 11.0 3.8
35476 10.4 3.4 10.4 3.4 10.4 3.4 10.4 3.4 10.4 3.4 7.2 1.6
35448 6.9 4.9 6.8 5.0 6.9 4.9 6.9 4.9 6.9 4.9 0.7 14.0
35418 10.7 4.3 10.8 4.2 10.7 4.3 10.7 4.3 10.7 4.3 0.7 14.4
35350 9.0 4.4 10.1 4.0 9.0 4.4 9.0 4.4 9.0 4.4 0.6 16.6
35285 7.2 6.5 8.9 5.7 7.2 6.5 7.2 6.5 7.2 6.5 1.5 7.2
35249 2.9 5.4 3.4 4.9 2.9 5.4 2.9 5.4 2.9 5.4 6.3 11.2
35191 8.7 2.0 7.1 9.8 8.7 2.0 8.7 2.0 8.7 2.0 8.1 11.9

Old Piedmont
35139 14.8 6.8 12.2 5.7 14.8 6.8 14.8 6.8 14.8 6.8 13.8 5.9
35134 12.1 4.5 12.1 4.5 12.1 4.5 12.1 4.5 12.1 4.5 8.6 8.7
35132 14.1 6.1 13.6 5.8 14.1 6.1 14.1 6.1 14.1 6.1 8.6 8.7
35029 8.3 5.7 11.7 4.3 8.3 5.7 8.3 5.7 8.3 5.7 10.3 5.0
34989 8.6 6.3 8.0 5.8 8.6 6.3 8.6 6.3 8.6 6.3 12.0 4.5
34959 13.2 5.4 9.3 4.1 13.2 5.4 13.2 5.4 13.2 5.4 12.0 4.5
34909 9.6 5.9 9.9 5.3 9.6 5.9 9.6 5.9 9.6 5.9 12.0 4.5
34863 13.0 5.3 11.2 5.5 13.0 5.3 13.0 5.3 13.0 5.3 12.0 4.5
34779 12.0 4.5 10.0 4.9 12.0 4.5 12.0 4.5 12.0 4.5 12.1 4.5
34694 8.6 4.3 11.0 5.8 8.6 4.3 8.6 4.3 8.6 4.3 12.1 4.5
34566 7.2 4.0 6.1 6.6 7.2 4.0 7.2 4.0 7.2 4.0 12.1 4.5
34467 14.0 9.1 5.7 9.7 14.0 9.1 14.0 9.1 14.0 9.1 10.3 12.5

Piedmont-Cropley
34041 7.5 3.5 12.1 4.5 7.5 3.5 7.5 3.5 7.5 3.5 7.5 3.5
34032 4.7 6.7 10.8 3.6 4.7 6.7 4.7 6.7 4.7 6.7 4.0 12.1
34010 2.6 7.6 2.9 8.0 2.6 7.6 2.6 7.6 2.6 7.6 2.8 8.4
33997 2.7 7.3 3.3 7.0 2.7 7.3 2.7 7.3 2.7 7.3 2.8 8.4
33966 2.8 7.3 3.9 6.3 2.8 7.3 2.8 7.3 2.8 7.3 3.1 7.1
33952 2.8 7.1 3.8 7.5 2.8 7.1 2.8 7.1 2.8 7.1 3.0 7.0
33942 3.8 5.2 6.1 5.9 3.8 5.2 3.8 5.2 3.8 5.2 4.3 4.9
33933 5.7 3.5 6.3 6.0 5.7 3.5 5.7 3.5 5.7 3.5 3.4 6.0
33904 9.0 2.5 7.2 5.6 9.0 2.5 9.0 2.5 9.0 2.5 4.6 7.2
33804 6.0 2.6 3.5 4.2 6.0 2.6 6.0 2.6 6.0 2.6 5.0 3.0
33773 5.0 3.3 7.4 2.3 5.0 3.3 5.0 3.3 5.0 3.3 5.0 3.7
33756 7.2 2.8 6.8 2.5 7.2 2.8 7.2 2.8 7.2 2.8 4.3 3.7
33485 6.3 2.6 6.8 3.1 6.3 2.6 6.3 2.6 6.3 2.6 10.5 3.4
33378 7.6 3.0 7.6 3.0 7.6 3.0 7.6 3.0 7.6 3.0 8.5 3.1
33207 6.4 2.4 8.0 2.4 6.4 2.4 6.4 2.4 6.4 2.4 6.4 2.4
33166 5.2 2.5 8.3 2.8 5.2 2.5 5.2 2.5 5.2 2.5 5.2 2.5
33136 7.8 1.9 9.5 2.8 7.8 1.9 7.8 1.9 7.8 1.9 7.9 1.9
32976 5.8 2.3 5.3 4.5 5.8 2.3 5.8 2.3 5.8 2.3 5.6 2.4
32889 6.4 2.1 5.6 4.3 6.4 2.1 6.4 2.1 6.4 2.1 8.8 3.6
32877 6.2 2.2 9.0 2.5 6.2 2.2 6.2 2.2 6.2 2.2 7.1 2.9
32753 9.3 2.7 7.2 3.4 9.3 2.7 9.3 2.7 9.3 2.7 6.2 3.5
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Sta
Baseline Alt 2A Alt 2B Alt 3B Alt 4B Alt 5

Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth

fps ft fps ft fps ft fps ft fps ft fps ft
32721 4.7 4.7 6.0 3.6 4.7 4.7 4.7 4.7 4.7 4.7 8.6 4.4
32659 9.0 3.9 5.2 4.6 9.0 3.9 9.0 3.9 9.0 3.9 8.4 4.1
32645 5.6 3.4 10.0 3.1 5.6 3.4 5.6 3.4 5.6 3.4 8.6 4.0
32631 5.7 3.3 7.4 3.3 5.7 3.3 5.7 3.3 5.7 3.3 8.6 4.1
32580 5.5 3.7 6.5 3.6 5.5 3.7 5.5 3.7 5.5 3.7 8.4 3.8
32436 4.9 2.6 8.2 2.4 4.9 2.6 4.9 2.6 4.9 2.6 8.6 3.1
32333 7.1 4.0 8.1 3.2 7.1 4.0 7.1 4.0 7.1 4.0 9.1 4.5
32208 5.3 3.9 8.4 2.9 5.3 3.9 5.3 3.9 5.3 3.9 7.3 3.9
32097 7.0 3.0 5.2 3.2 7.0 3.0 7.0 3.0 7.0 3.0 7.0 3.0
31969 7.7 2.3 9.3 2.7 7.7 2.3 7.7 2.3 7.7 2.3 7.7 2.3
31905 5.9 3.0 9.5 2.8 5.9 3.0 5.9 3.0 5.9 3.0 8.3 2.5
31716 8.3 3.7 5.7 3.8 8.3 3.7 8.3 3.7 8.3 3.7 5.2 4.7
31587 1.0 3.9 9.6 2.9 1.0 3.9 1.0 3.9 1.0 3.9 6.7 4.9
31571 5.7 4.0 5.8 4.0 5.7 4.0 5.7 4.0 5.7 4.0 9.0 4.8
31559 9.2 3.4 6.0 3.9 9.2 3.4 9.2 3.4 9.2 3.4 8.9 4.7
31440 6.2 2.7 6.0 3.0 6.2 2.7 6.2 2.7 6.2 2.7 6.3 3.1
31322 6.8 1.4 6.8 2.6 6.8 1.4 6.8 1.4 6.8 1.4 7.6 1.9
31168 3.0 2.9 8.5 2.7 3.0 2.9 3.0 2.9 3.0 2.9 3.7 3.0
31078 5.2 2.2 5.6 4.2 5.2 2.2 5.2 2.2 5.2 2.2 5.9 2.5
31026 5.4 2.7 5.3 3.9 5.4 2.7 5.4 2.7 5.4 2.7 5.4 2.7
30978 7.9 2.7 10.3 3.3 7.9 2.7 7.9 2.7 7.9 2.7 8.0 2.7
30965 7.1 2.8 7.2 2.9 7.1 2.8 7.1 2.8 7.1 2.8 7.1 2.9
30952 8.3 3.2 7.1 3.3 8.3 3.2 8.3 3.2 8.3 3.2 8.3 3.3
30910 7.2 4.8 7.4 3.2 7.2 4.8 7.2 4.8 7.2 4.8 7.2 4.8
30808 8.4 2.6 6.1 3.3 8.4 2.6 8.4 2.6 8.4 2.6 8.4 2.6
30731 6.2 3.1 6.8 3.1 6.2 3.1 6.2 3.1 6.2 3.1 6.2 3.1
30720 7.3 2.5 6.8 2.9 7.3 2.5 7.3 2.5 7.3 2.5 7.3 2.5
30701 8.2 2.3 7.2 2.9 8.2 2.3 8.2 2.3 8.2 2.3 8.2 2.3
30590 5.2 4.4 8.4 2.2 5.2 4.4 5.2 4.4 5.2 4.4 5.2 4.4
30478 8.3 2.7 5.3 3.9 8.3 2.7 8.3 2.7 8.3 2.7 7.1 2.4
30327 4.9 3.1 6.8 3.8 4.9 3.1 4.9 3.1 4.9 3.1 5.5 3.1
30324 6.0 2.8 5.0 4.1 6.0 2.8 6.0 2.8 6.0 2.8 5.7 3.0
30304 6.3 2.6 6.0 3.5 6.3 2.6 6.3 2.6 6.3 2.6 5.9 2.8
30195 5.2 2.5 9.2 2.6 5.2 2.5 5.2 2.5 5.2 2.5 5.7 2.6
30043 8.2 2.1 7.2 3.3 8.2 2.1 8.2 2.1 8.2 2.1 8.2 2.1
29983 5.1 3.2 6.8 3.4 5.1 3.2 5.1 3.2 5.1 3.2 5.1 3.2
29873 9.4 4.5 6.5 4.2 9.4 4.5 9.4 4.5 9.4 4.5 9.4 4.5
29744 7.0 4.2 5.4 3.1 7.0 4.2 7.0 4.2 7.0 4.2 8.0 3.9
29571 9.1 3.2 7.3 2.8 9.1 3.2 9.1 3.2 9.1 3.2 6.1 4.2
29433 6.2 3.6 5.2 3.7 6.2 3.6 6.2 3.6 6.2 3.6 9.5 3.9
29267 5.9 5.4 7.5 3.9 5.9 5.4 5.9 5.4 5.9 5.4 8.3 5.0
29231 3.9 6.3 3.9 7.1 3.9 6.3 3.9 6.3 3.9 6.3 4.6 6.2
29215 5.1 7.3 6.0 6.7 5.1 7.3 5.1 7.3 5.1 7.3 5.2 7.2
29199 14.1 6.1 14.1 6.2 14.1 6.1 14.1 6.1 14.1 6.1 14.1 6.1
29171 14.0 6.6 14.4 6.5 14.4 6.5 14.4 6.5 14.4 6.5 14.4 6.5
29093 8.5 5.4 10.1 5.1 9.5 5.3 10.1 5.1 9.5 5.3 11.6 5.1
28917 8.3 5.6 11.8 5.0 9.6 5.3 11.9 5.0 9.6 5.3 12.6 4.9
28770 5.6 5.9 8.3 4.7 6.4 5.2 8.2 4.7 6.4 5.2 3.6 13.0
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Sta
Baseline Alt 2A Alt 2B Alt 3B Alt 4B Alt 5

Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth

fps ft fps ft fps ft fps ft fps ft fps ft
28758 4.7 7.3 5.8 5.9 5.1 6.7 5.8 5.9 5.1 6.7 4.3 13.0
28749 5.1 5.7 8.5 4.3 5.8 5.0 7.5 3.9 5.8 5.0 4.3 13.0
28738 6.4 6.9 11.6 4.3 7.3 6.1 11.6 4.3 7.3 6.1 4.3 13.1
28699 4.0 4.7 9.4 2.8 4.9 3.8 9.4 2.8 4.9 3.8 4.2 13.3
28656 6.7 5.1 7.5 7.3 9.9 9.3 9.9 9.3 9.9 9.3 6.7 5.1

Morrill
28528 13.3 5.5 11.6 7.1 13.3 5.5 13.3 5.5 13.3 5.5 13.3 5.5
28447 5.9 6.2 6.8 5.7 6.1 6.1 6.1 6.0 6.1 6.0 7.3 6.7
28307 6.1 5.6 7.9 4.8 6.5 5.4 6.6 5.4 6.6 5.4 7.0 6.8
28171 6.0 7.4 8.0 5.2 6.5 7.0 6.6 6.9 6.6 6.9 6.8 7.0
28025 4.3 6.7 6.4 3.8 4.6 6.3 4.7 6.2 4.7 6.2 6.5 7.1
27895 3.0 9.7 4.9 5.4 4.0 9.3 3.3 9.3 3.3 9.3 6.2 7.3
27705 4.1 9.6 5.8 6.4 4.4 9.3 4.5 9.2 4.5 9.2 6.0 7.6
27689 4.1 9.6 5.9 5.8 4.4 9.3 4.5 9.2 4.5 9.2 5.9 7.6
27675 4.1 9.7 5.7 6.4 4.4 9.3 4.5 9.2 4.5 9.2 5.9 7.6
27658 3.7 7.6 5.2 5.7 3.9 7.3 4.0 7.2 4.0 7.2 5.9 7.6
27642 6.0 6.9 7.9 11.6 10.9 4.8 11.4 10.1 11.4 10.1 7.7 11.3

Cropley
27499 14.5 8.0 9.7 9.4 14.5 8.0 14.5 8.0 14.5 8.0 14.5 8.0
27481 9.3 6.3 9.4 6.3 9.4 6.3 9.3 6.3 9.3 6.3 9.4 6.3
27459 13.0 5.3 13.0 5.3 13.0 5.3 13.0 5.3 13.0 5.3 13.0 5.3
27380 12.7 5.0 12.7 5.0 12.7 5.0 12.7 5.0 12.7 5.0 12.7 5.0
27108 12.0 4.5 12.0 4.5 12.0 4.5 12.0 4.5 12.0 4.5 12.0 4.5
26889 13.3 5.5 13.3 5.5 13.3 5.5 13.3 5.5 13.3 5.5 13.3 5.5
26695 12.4 5.7 12.4 5.7 12.4 5.7 12.4 5.7 12.4 5.7 12.4 5.7
26577 12.2 4.6 12.2 4.6 12.2 4.6 12.2 4.6 12.2 4.6 12.2 4.6
26419 13.2 5.4 13.2 5.4 13.2 5.4 13.2 5.4 13.2 5.4 13.1 5.4
26288 13.0 5.3 13.0 5.3 13.0 5.3 13.0 5.3 13.0 5.3 13.0 5.3
26123 13.0 5.2 13.0 5.2 13.0 5.2 13.0 5.2 13.0 5.2 13.0 5.2
25955 13.4 5.6 13.4 5.6 13.4 5.6 13.4 5.6 13.4 5.6 13.4 5.6
25798 12.8 5.2 12.8 5.2 12.8 5.2 12.8 5.2 12.8 5.2 12.8 5.2
25744 12.9 5.2 12.9 5.2 12.9 5.2 12.9 5.2 12.9 5.2 12.9 5.2
25719 6.8 6.4 6.8 6.4 6.8 6.4 6.8 6.4 6.8 6.4 8.6 6.2
25705 6.0 6.4 6.0 6.4 6.0 6.4 6.0 6.4 6.0 6.4 7.5 6.2
25688 5.2 7.0 5.2 7.0 5.2 7.0 5.2 7.0 5.2 7.0 6.5 6.3

I-680
25296 5.4 5.5 5.4 5.5 5.4 5.5 5.4 5.5 5.4 5.5 5.9 5.2
25245 6.2 6.6 6.3 6.6 6.3 6.6 6.3 6.6 6.2 6.6 6.9 6.0
25155 6.4 5.1 6.4 5.1 6.4 5.1 6.4 5.1 6.4 5.1 7.4 5.2
24997 7.5 5.3 7.5 5.3 7.5 5.3 7.5 5.3 7.5 5.3 8.4 6.1
24886 7.3 5.6 7.3 5.6 7.3 5.6 7.3 5.6 7.3 5.6 8.7 6.0
24791 7.1 5.2 7.1 5.2 7.1 5.2 7.1 5.2 7.1 5.2 9.2 5.8
24694 8.2 4.6 8.3 4.6 8.3 4.6 8.3 4.6 8.3 4.6 11.4 5.1
24171 9.2 5.6 9.1 5.7 9.2 5.7 9.2 5.7 9.2 5.7 8.7 5.9
24079 10.7 5.0 10.8 5.0 10.8 5.0 10.8 5.0 10.8 5.0 8.6 5.9
23986 8.9 5.3 10.7 3.6 10.5 3.4 8.6 4.3 7.3 4.4 8.6 5.9
23889 7.8 4.7 10.2 3.3 10.2 3.2 8.6 4.3 7.3 4.4 8.5 5.9
23786 6.3 4.4 8.3 3.5 8.5 3.4 8.6 4.3 7.2 4.4 8.4 6.0
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Sta
Baseline Alt 2A Alt 2B Alt 3B Alt 4B Alt 5

Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth

fps ft fps ft fps ft fps ft fps ft fps ft
23710 4.8 5.0 6.9 3.7 8.4 3.4 8.6 4.3 7.2 4.4 8.3 6.1
23610 7.1 5.0 6.2 4.0 8.4 3.4 8.6 4.3 7.2 4.4 8.1 6.2
23522 6.3 5.7 5.8 4.3 8.2 3.5 8.6 4.3 7.2 4.4 7.9 6.3
23413 7.2 5.0 5.6 4.4 7.9 3.6 8.6 4.3 7.2 4.4 7.7 6.5
23326 6.5 4.8 5.3 4.6 7.5 3.7 8.6 4.3 7.2 4.4 7.5 6.7
23185 5.4 4.8 5.2 4.4 6.7 4.1 8.6 4.3 7.2 4.5 7.1 7.1
23062 4.6 6.0 4.4 5.4 5.9 4.5 8.6 4.3 7.2 4.5 4.8 8.6
22951 5.5 5.6 4.6 5.2 5.3 4.9 8.5 4.3 7.1 4.5 4.1 10.1
22865 10.5 4.9 4.6 5.1 4.9 5.2 8.5 4.4 7.1 4.5 4.1 10.0
22806 9.4 4.7 4.6 5.1 4.7 5.4 8.4 4.4 7.0 4.6 4.1 10.1
22748 9.0 4.5 4.6 5.2 8.3 4.2 8.3 4.4 7.0 4.6 4.1 10.1
22693 8.5 5.1 4.6 5.2 8.1 4.3 8.2 4.5 6.9 4.7 4.1 10.2
22603 9.9 5.6 4.7 5.5 7.6 4.5 8.0 4.6 6.7 4.8 4.0 10.4
22274 3.1 7.5 2.8 7.2 5.7 5.5 6.4 5.6 5.7 5.7 3.9 10.5
22117 7.6 6.8 3.2 7.4 5.0 6.0 5.7 6.3 5.2 6.2 3.9 10.6
21883 5.3 7.2 3.0 7.9 4.2 6.8 4.7 7.3 4.5 7.2 3.9 10.7
21873 4.9 7.5 3.0 8.0 4.1 6.8 4.7 7.4 4.4 7.3 3.9 10.7
21864 4.3 7.5 2.9 8.1 4.1 6.8 4.7 7.4 4.4 7.3 3.9 10.8
21852 3.6 4.7 2.8 8.2 4.1 6.9 4.6 7.5 4.4 7.4 3.9 10.8
21844 3.7 4.8 2.8 8.3 4.1 6.9 4.6 7.5 4.3 7.4 3.9 10.8
21832 4.4 4.7 2.8 8.4 4.0 7.0 4.6 7.6 4.3 7.4 3.9 10.8
21821 7.3 4.8 6.8 12.6 3.7 8.7 9.2 6.5 6.6 7.2 4.4 11.8

Montague Expressway
21800 7.9 7.2 7.1 12.1 4.9 8.3 10.1 6.0 6.8 7.2 5.5 9.4
21657 4.3 8.8 4.8 7.2 8.4 6.3 7.3 6.1 5.6 7.2 8.5 7.7
21646 4.2 8.0 4.9 7.0 8.4 6.3 7.2 6.2 5.6 7.2 8.5 7.7
21634 4.7 7.0 5.8 6.6 8.4 6.3 7.2 6.2 5.5 7.2 8.4 7.7
21623 6.6 6.7 5.8 6.7 8.4 6.3 7.2 6.2 5.5 7.3 8.4 7.7
21601 9.4 7.3 5.8 6.6 8.3 6.4 7.1 6.2 5.5 7.3 8.4 7.7
21314 7.9 8.5 5.8 6.5 7.4 6.9 6.2 7.1 4.8 8.3 8.2 7.9
21276 6.1 8.6 5.6 6.6 7.3 7.0 6.0 7.2 4.8 8.4 8.2 7.9
21270 5.7 8.6 4.8 8.1 4.5 9.2 5.2 7.2 4.0 9.9 8.2 7.9
UPRR Trestle
21226 6.9 7.7 6.2 6.6 4.8 8.9 6.5 6.3 5.4 7.4 9.8 6.9
21219 9.7 8.4 9.8 5.9 9.9 5.8 8.6 5.3 7.4 5.4 9.8 6.9
21203 12.3 6.4 12.8 5.1 9.9 5.8 8.6 5.3 7.4 5.4 9.8 6.9
21050 9.8 6.6 9.8 5.5 9.9 5.8 8.6 5.3 7.4 5.4 9.8 6.9
20823 9.7 7.7 9.8 5.5 9.9 5.8 8.6 5.3 7.3 5.5 9.7 6.9
20595 9.4 7.8 9.7 5.6 9.8 5.9 8.4 5.4 7.2 5.6 9.7 7.0
20368 10.5 7.0 12.5 4.8 9.7 5.9 8.0 5.6 7.0 5.7 9.6 7.0
20131 4.4 8.2 7.5 5.5 12.8 5.1 7.4 6.0 6.6 6.1 9.5 7.1
19901 8.9 6.8 6.7 6.0 6.6 5.3 6.7 6.6 6.2 6.5 9.3 7.2
19676 11.0 6.6 5.9 6.5 5.7 5.9 6.0 7.3 5.7 7.1 9.1 7.4
19413 5.2 6.9 4.5 7.7 4.9 6.6 6.5 6.8 5.1 7.9 3.7 12.1
19400 5.9 7.4 4.5 7.7 4.9 6.6 5.3 8.0 5.0 7.9 3.6 12.3
19390 5.5 13.9 7.1 10.8 7.6 9.2 7.4 9.6 7.3 9.6 3.6 12.4

UPRR Triple Box
19296 5.8 12.7 10.5 7.1 10.4 6.8 8.7 8.0 8.7 8.1 4.5 10.0
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Sta
Baseline Alt 2A Alt 2B Alt 3B Alt 4B Alt 5

Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth Vel Depth

fps ft fps ft fps ft fps ft fps ft fps ft
19285 4.9 7.7 6.8 5.8 7.3 4.8 7.3 6.1 6.5 6.2 4.4 10.0
19268 4.0 7.1 6.6 5.7 7.3 4.8 7.1 6.2 6.5 6.2 4.4 10.1
19244 4.2 8.3 7.1 5.7 7.3 4.8 7.1 6.3 6.5 6.2 4.4 10.2
19234 4.2 8.3 7.2 5.7 7.3 4.8 7.1 6.3 6.5 6.2 4.4 10.2
19184 7.0 6.8 7.4 5.6 7.3 4.8 7.1 6.3 6.5 6.1 4.3 10.3
19172 7.4 6.3 7.5 5.6 7.3 4.8 7.1 6.3 6.5 6.1 4.3 10.4
19158 7.6 8.0 7.5 5.5 7.3 4.8 7.1 6.3 6.5 6.1 4.3 10.4
19083 8.9 4.9 8.0 5.3 7.3 4.8 7.1 6.3 6.6 6.1 7.7 8.8
18904 5.7 8.0 7.0 5.8 7.4 4.7 7.1 6.3 6.8 5.9 7.2 9.4
18881 5.0 6.6 6.9 5.8 6.5 5.0 6.7 5.3 6.8 5.9 7.2 9.5

Ames Ave
18805 7.9 5.8 6.6 5.5 6.3 4.8 7.9 4.7 7.4 5.4 12.0 6.0
18774 10.5 6.9 6.8 5.5 8.9 3.8 8.7 5.2 7.4 5.4 11.0 6.3
18553 10.5 5.1 10.5 3.9 8.9 3.8 8.6 5.3 7.4 5.4 10.8 6.5
18259 6.8 4.9 9.0 4.4 8.8 3.8 8.5 5.3 7.4 5.4 10.2 6.9
18045 2.9 7.1 8.8 4.5 8.8 3.9 8.4 5.4 7.3 5.5 9.5 7.4
17811 2.0 8.6 9.5 4.2 8.5 4.0 8.0 5.6 7.2 5.6 8.6 8.1
17602 2.9 8.3 9.5 4.2 7.7 4.3 7.4 6.0 7.0 5.7 7.8 8.9
17571 7.7 9.9 7.9 5.0 7.0 5.5 6.1 6.1 6.1 6.5 6.9 9.5

Yosemite Dr
17470 8.6 5.9 9.1 4.5 7.6 5.3 7.5 5.4 6.8 6.3 9.0 7.7
17448 6.5 5.5 8.4 3.7 7.6 4.1 7.8 6.1 6.8 6.3 9.0 7.8
17427 11.5 5.7 8.3 3.7 7.5 4.1 7.8 6.1 6.7 6.3 8.9 7.8
17281 9.1 3.4 7.0 4.3 7.3 4.2 7.5 6.3 6.6 6.5 8.6 8.0
16924 5.4 5.0 5.3 5.4 6.1 4.9 6.6 7.1 5.9 7.2 7.9 8.8
16654 5.1 6.3 6.3 5.9 8.8 4.6 9.4 6.7 8.2 7.0 12.4 7.5
16437 4.3 6.4 5.7 6.3 8.8 4.6 9.4 6.7 8.1 7.1 10.4 8.4
16139 6.3 6.9 6.9 6.1 8.6 4.7 9.3 6.8 7.9 7.2 10.1 8.6
15928 3.1 7.2 3.8 6.7 8.4 4.8 9.2 6.8 7.8 7.4 9.8 8.9
15665 3.0 8.1 6.6 6.8 7.8 5.1 8.9 7.0 7.5 7.7 9.4 9.3
15398 3.9 7.1 5.6 7.0 7.0 5.6 8.4 7.4 7.1 8.1 8.9 9.8
15156 3.9 8.2 4.5 8.1 6.1 6.3 7.8 7.8 6.7 8.6 8.4 10.4
14944 6.0 7.5 4.4 8.7 5.5 7.0 7.3 8.3 6.3 9.1 8.0 10.9
14685 6.1 8.3 3.7 9.4 4.8 7.9 6.6 9.0 5.8 9.8 7.5 11.7
14467 7.9 7.5 4.7 9.6 5.8 8.5 8.4 9.1 7.4 10.0 8.5 13.2
14422 3.8 11.1 3.8 11.2 5.9 7.6 5.1 8.7 7.2 10.1 5.5 14.2

Los Coches St.
14350 4.4 9.4 5.2 7.5 6.1 7.4 5.4 8.3 8.3 8.8 6.3 12.3
14179 4.2 7.7 5.0 8.9 5.2 8.5 7.9 9.7 7.4 9.9 6.3 12.3
14121 8.6 7.0 4.9 9.1 4.6 9.5 7.0 10.6 6.8 10.8 6.3 12.3
13937 7.4 11.5 4.0 10.6 4.0 10.8 6.1 11.8 6.2 11.9 6.2 12.4
13887 7.0 12.3 3.8 10.9 4.3 11.5 4.1 11.9 6.0 12.2 7.0 12.3

Calaveras Blvd
13741 7.8 9.1 6.9 6.7 4.4 10.8 4.2 11.1 6.4 11.4 7.9 9.1
13724 6.2 11.6 6.9 6.7 3.4 11.2 6.6 11.2 6.7 11.0 6.5 11.1
13661 3.8 8.4 6.8 6.0 3.4 11.4 6.6 11.1 6.7 10.9 3.9 9.1
13585 3.4 9.5 6.2 6.2 3.3 11.6 6.7 11.0 6.8 10.8 3.8 8.4
13509 4.6 10.8 5.5 6.7 4.6 10.9 4.7 10.8 4.6 10.8 3.4 9.5
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CHAPTER 5: FINAL ARRAY OF PROJECT ALTERNATIVES

The final array of project alternatives were analyzed using the revised GRR HEC-RAS
unsteady model, described in Section 2.2. Four alternatives were simulated using the revised
GRR methodology models. Project features including the hydraulic structure capacities and
top of bank/levee elevations for Alternatives 2B and 4 from the preliminary array of
alternatives were revised to meet the requirements for FEMA certification using risk and
uncertainty principles per Engineering Circular 1110-2-6067, Certification of Levee Systems
for the National Flood Insurance Program (USACE 2008a) and were based on future
improvements by the SCVWD upstream of I-680 constructed on the Berryessa Creek.
Alternative 2A was revised to pass the 1% chance exceedance event using the revised GRR
unsteady HEC-RAS modeling. No changes were made on project features for Alternative 5.
The Berryessa Creek reach upstream of I-680 was removed from each alternative and the
hydrologic inputs were developed to allow for unsteady runs to be made. The resulting
alternatives are designated as 2A/d, 2B/d, and 4/d to indicate that they only include project
features for Berryessa Creek downstream of I-680.

Alternatives 2B/d and 4/d were divided into five sub reaches with representative index cross
section assigned to each reach. The Corps HEC-FDA program version 1.2.5a was used to
determine the conditional non-exceedance probability (CNP). The hydraulic and hydrologic
data developed for the GRR were used as inputs, along with the top of levee elevations to
determine the CNP for each reach. Each reach was analyzed to determine if a minimum CNP
of 90% for the 1% chance exceedance event (discharge based on future improvements by the
SCVWD upstream of I-680) was achieved for entrenched channels. Based on the CNP results
the alternatives were refined as needed and the process repeated until the desired minimum
CNP of 90% was reached or exceeded (USACE 2008a).

5.1 Alternative descriptions

The alternatives evaluated include the No-action alternative and four project alternatives.
Following is a list of features included with each alternative:

Alternative 1 (No Action) Without-project condition, assuming routine maintenance.

Alternative 2A/d (Incised Trapezoidal Channel). The alternative was designed assuming no
project upstream of I-680, locally or federally developed, is in place. The primary
characteristics of the alternative are as follows:

 Earthen trapezoidal section with varying bottom width and 2H:1V side slopes with a
moderate level of containment

 Access road intermittently along top of bank or within channel at approximate level
of 4% chance exceedance event

 Cellular bank stabilization with riprap toe protection throughout
 Levees with 2H:1V side slopes and 12’ top width in limited areas, with floodwalls on

levees as required
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 Montague Expressway, Ames Avenue, Yosemite Avenue, Los Coches Avenue, and
Calaveras Boulevard bridges to be modified

 UPRR trestle bridge to be replaced

Alternative 2B/d (Incised Trapezoidal Channel). The alternative was designed assuming a
bypass structure, to be developed and constructed along Berryessa Creek upstream of I-680
separately by the SCVWD as a locally funded project, is in place. The bypass will route high
flows around the Greenbelt reach reducing flooding in the upper Berryessa watershed. The
primary characteristics of the alternative are as follows:

 Earthen trapezoidal section with varying bottom width and 2H:1V side slopes with a
FEMA-certifiable level of containment

 Access road intermittently along top of bank or within channel at approximate level
of the 10 to 4% chance exceedance event with varying designed level of the
maintenance road to suit local maintenance needs

 Cellular bank stabilization with riprap toe protection throughout
 Levees as required with 2H:1V side slopes and 12’ top width
 Concrete floodwalls on levees where required
 Montague Expressway, UPRR trestle, Los Coches Avenue, and Calaveras Boulevard

bridges to be replaced
 UPRR triple box culvert to be replaced
 Ames Avenue and Yosemite Avenue bridges to be modified.

Alternative 4/d (Walled Trapezoidal Channel). The alternative was designed assuming a
bypass structure, to be developed and constructed along Berryessa Creek upstream of I-680
separately by the SCVWD as a locally funded project, is in place. The bypass will route high
flows around the Greenbelt reach reducing flooding in the upper Berryessa watershed. The
primary characteristics of the alternative are as follows:

 10’ bottom width earthen low-flow channel with 3H:1V side slopes, 3’ deep with a
FEMA-certifiable level of containment

 Two vegetated floodplain benches, 32’ wide on the left bank, and 10’ wide on the
right bank

 Vertical concrete retaining walls bounding the benches
 Access road location varies along the top of one or both banks or within channel
 Floodwall extensions as required to contain flows
 Montague Expressway, UPRR timber bridge, Los Coches Avenue, and Calaveras

Boulevard bridges to be replaced
 UPRR triple box culvert replaced
 Ames Avenue and Yosemite Avenue bridges to be modified

Alternative 5 (Authorized Plan). Alternative 5 is a single-purpose flood risk management
project that includes mitigation of adverse effects as authorized by Congress in 1990 as the
Berryessa Creek Project. Alternative 5 begins 600 feet upstream of the Old Piedmont Road
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and extends to 50 feet downstream of Calaveras Boulevard Bridge. The primary
characteristics of the alternative are as follows:

 500- by 160-foot reinforced-concrete-walled sedimentation basin at upstream end of
the Authorized Project transitioning into a new box culvert under Old Piedmont Road

 Trapezoidal concrete-lined channel would be constructed with a bottom width of 8
feet and 2:1 (H:V) bank slopes from Old Piedmont Road to Piedmont Road/Cropley
Avenue with service road along the east bank maintained, and with the riparian
vegetation along the west bank retained as much as possible.

 Existing 400-foot-long box culvert under the Piedmont Road/Cropley Avenue
intersection would be retained

 Existing debris basin downstream of Cropley Avenue would be enlarged and lined
with concrete walls to function as a secondary sedimentation basin.

 Existing channel throughout the greenbelt area would be retained as much as possible
and the existing levees would be raised to contain the design flood

 Transition area at the downstream end of the greenbelt (approximately 600 feet
upstream of Morrill Avenue) leading into trapezoidal concrete-lined channel

 Trapezoidal Concrete channel from transition area until joining the existing concrete-
lined channel downstream of Cropley Avenue

 Trapezoidal concrete-lined channel from end of existing concrete-lined channel at I-
680 to Calaveras Boulevard

 Rock transition below Calaveras Boulevard to transition flows from the concrete
channel into the existing earth-bottomed channel

Bridge and culvert modification and replacement scenarios are generally consistent between
Alternatives 2B/d and 4/d. The alternatives differ only in the configuration of the channel
reaches between the structures. Alternative 5 is based on the Authorized Project as authorized
by Congress in 1990. Plan views and typical sections showing the overall configuration of
Alternatives 2A/d, 2B/d and 4/d are presented in Appendix B, Part IV: Design and Cost of
Alternatives.

5.2 Model Input

5.2.1 Discharge

The Revised Berryessa Creek HEC-RAS model requires hydrographs representing various
inflows to the Berryessa Creek Channel. The inflow hydrographs to Berryessa Creek
downstream of the I-680 culvert consists of local subarea runoff and tributary creeks. The
upstream inflow hydrograph to the HEC-RAS model is the outflow from the I-680 culvert.
The outflow used to size Alternative 2A/d was the same hydrograph developed from the
Upper Berryessa Creek FLO-2D model for the without-project conditions runs as described
in Section 2.2. Alternative 2B/d and 4/d were sized assuming bypass system is constructed by
the local sponsor upstream of I-680. The inflow hydrograph at I-680 was therefore developed
using a different methodology than for the without-project conditions using the I-680 culvert
outflow hydrograph developed from the SCVWD Bypass HEC-HMS model (SCVWD
2011a, 2011b). Economic benefits for Alternatives 2B/d and 4/d were then derived using the
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without-project conditions as described in Section 2.2. A separate Upper Berryessa Creek
FLO-2D model was created for Alternative 5 to model the portions of the alternative in the
Upper Berryessa Reach (upstream of I-680). The Alternative 5 Upper Berryessa FLO-2D
model is documented in Appendix B, Part II: Without-Project Floodplain Development.

5.2.2 Local and Tributary Inflow Hydrographs

The final array of alternatives includes two sets of local and tributary inflow conditions.
Alternatives 2A/d and 5 were run assuming no future improvements are implemented on the
Berryessa Creek system upstream of I-680. Alternatives 2B/d and 4/d were designed
assuming that future improvements planned by the SCVWD are constructed in the Berryessa
Creek system upstream of I-680. In order to compare the economic benefits of Alternatives
2B/d and 4/d on a consistent basis with remaining alternatives, economic benefits for
Alternatives 2B/d and 4/d were developed assuming no future improvements are
implemented on the Berryessa Creek system upstream of I-680.

5.2.2.1 Future Without Improvements Alternatives 2A/d, 2B/d, 4/d, and 5

Hydrologic inputs were developed for Alternatives 2A/d, 2B/d, 4/d, and 5 assuming that no
future improvements planned by the SCVWD are constructed on the Berryessa Creek system
upstream of I-680. The local and tributary inflow hydrographs for the future without
improvements were taken from the future conditions 2003 HEC-HMS model corresponding
to the values published in the NHC hydrology report (NHC 2003). The 2003 report does not
include a number of future improvements planned by the SCVWD along the Berryessa Creek
system. The 2003 hydrology was used to develop the Federal alternatives and to analyze the
benefits of all alternatives. The 2006 NHC hydrology report (NHC 2006) reflects the future
with improvements planned by the SCVWD. Since the addition of the SCVWD planned
improvements would require a larger conveyance capacity and cost in the study area, the
2006 hydrology was used to develop the locally preferred alternatives and is discussed in the
following section. Table 5-1 lists the peak discharges for each inflow hydrograph, HEC-RAS
inflow station and HEC-HMS model nodes used to develop the inflow hydrographs. No
changes were made to the hydrology for this study. The inflow hydrographs represent the
flows entering the Berryessa Creek channel from I-680 downstream to just upstream of the
confluence with Penitencia Creek. The unsteady HEC-RAS model allows the flows to escape
the channel at the existing breakout locations covered in Appendix B, Part II: Without-
Project Floodplain Development.

Alternative 2A/d was designed and economic benefits were derived based on the future
without improvements hydrologic inputs. The economic benefits for Alternatives 2B/d and
4/d were derived based on the future without improvements hydrologic input with the
alternative design based on the future with improvement hydrologic inputs as described in
the following section.
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Table 5-1 Discharges and Inflow Locations for Future Without Improvements

RAS

Sta.
HMS Node Description

Peak Discharge by Percent Chance Exceedance Event (cfs)

50% 20% 10% 4% 2% 1% 0.5% 0.2%

218+32 B13 RM 3.73 Subarea B12 269 382 461 692 811 928 1,073 1,227

174+48 B15 RM 2.96 Subarea B14 96 149 176 245 275 317 361 414

166+54 B17 RM 2.76 Piedmont
Creek

244 387 450 715 821 858 900 900

144+67 B17a RM 2.58 Los Coches
Creek

264 429 559 833 868 928 911 951

141+21 B19 RM 2.43
Calaveras
Blvd
Overflow

0 0 0 0 197 400 400 400

123+74 B21 RM 2.21
Tularcitos
Creek

208 332 408 595 652 660 678 685

89+53 B23 RM 1.52 Berryessa
Pump

107 150 150 150 150 150 150 150

74+86 B25 RM 1.22
Wrigley-Ford
Pump 251 378 432 432 432 432 432 432

59+73 B27 RM 0.94 Calera Creek 180 292 367 521 669 869 1,099 1,261

56+27 B29 RM 0.77 Abbot Pump 583 851 1,041 1,330 1,436 1,568 1,676 1,710

51+66 B31 RM 0.14 Jurgens Pump 127 150 150 150 150 150 150 150

49+62 B 33 RM 0.00
Cal Circle
Pump 22 30 34 42 48 56 63 71

Source: NHC (2003)

5.2.2.2 Future With Improvements – Alternatives 2B/d and 4/d

Hydrologic inputs were developed for Alternatives 2B/d and 4/d assuming that future
improvements planned by the SCVWD upstream of I-680 are constructed on the Berryessa
Creek system. The local and tributary inflow hydrographs were taken from the future
conditions 2006 HEC-HMS model corresponding to the values published in the NHC
hydrology report (NHC 2006). Since the planned SCVWD improvements require additional
conveyance capacity in the study area, Alternatives 2B/d and 4/d are locally preferred
alternatives. The 2006 hydrology was used to size the alternatives and the 2003 hydrology
was used to analyze the resulting benefits. Table 5-2 lists the peak discharges for each inflow
hydrograph, HEC-RAS inflow station and HEC-HMS model nodes used to develop the
inflow hydrographs. No changes were made to the hydrology for this study. The discharge
hydrographs represent the inflows to the Berryessa Creek channel from I-680 downstream to
just upstream of the Penitencia Creek confluence. The unsteady HEC-RAS model allows the
flows to escape the channel at the existing breakout locations covered in Appendix B, Part II:
Without-Project Floodplain Development.

Alternatives 2B/d and 4/d were designed based on the future with improvement hydrologic
input with the economic benefits for the alternatives based on the future without
improvement hydrologic inputs described in the previous section.
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Table 5-2 Discharges and Inflow Locations for Future With Improvements

RAS
Sta.

HMS Node Description
Peak Discharge by Percent Chance Exceedance Event (cfs)

50% 20% 10% 4% 2% 1% 0.5% 0.2%

218+32 B13 RM 3.73 Subarea B12 269 382 461 692 811 928 1,073 1,227

174+48 B15 RM 2.96 Subarea B14 96 149 176 245 275 317 361 414

166+54 B17 RM 2.76 Piedmont
Creek 231 373 444 718 955 1,154 1,378 1,576

144+67 B17a RM 2.58 Los Coches
Creek 263 427 556 803 1,015 1,297 1,626 1,898

141+21 B19 RM 2.43
Calaveras
Blvd
Overflow

0 0 0 0 0 0 0 0

123+74 B21 RM 2.21 Tularcitos
Creek 187 294 361 527 653 826 974 1,146

89+53 B23 RM 1.52 Berryessa
Pump 107 150 150 150 150 150 150 150

74+86 B25 RM 1.22 Wrigley-
Ford Pump 251 378 432 432 432 432 432 432

59+73 B27 RM 0.94 Calera
Creek 180 292 367 521 669 869 1,099 1,261

56+27 B29 RM 0.77 Abbot Pump 583 851 1,041 1,330 1,436 1,568 1,676 1,710

51+66 B31 RM 0.14 Jurgens
Pump 127 150 150 150 150 150 150 150

49+62 B 33 RM 0.00 Cal Circle
Pump 22 30 34 42 48 56 63 71

Note: Rows highlighted in gray represent location where the 2006 HEC-HMS modeling differs from the
2003 modeling as used for the existing conditions modeling described in Section 2.1.1.1. Source: NHC 2006

5.2.3 I-680 Culvert Outflow

Three different conditions were considered upstream of I-680. For the without-project and
Alternative 2A/d conditions, the inflow at I-680 assumes that no future project is in place
upstream of the interstate and the existing conditions prevail. Alternatives 2B/d and 4B/d
assume that a bypass system, designed and built by the SCVWD, is in place above I-680.
Alternative 5 assumes that the portion of the Authorized Project above I-680 is constructed at
the same time as the portion below I-680. The following sections describe the development
of the I-680 inflow hydrograph for use in the final array of alternatives.

5.2.3.1 No Bypass –Alternative 2A/d, 2B/d, and 4/d

The inflow hydrograph at I-680 for the No Bypass is the same as described in Section 2.2.1.
Alternative 2A/d was designed and economic benefits were derived based on I-680 outflow
hydrographs with no bypass upstream of I-680. The economic benefits for Alternatives 2B/d
and 4/d were derived based on I-680 outflow hydrographs with no bypass upstream of I-680
with the alternatives designed based on I-680 outflow hydrographs with an upstream bypass
in-place as described in the following section.
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5.2.3.2 Upstream Bypass – Alternatives 2B/d and 4/d

Alternative 2B/d and Alternative 4/d were designed with different assumptions for the
Berryessa Creek channel upstream of I-680 than those developed for the existing conditions
modeling. SCVWD developed hydrologic and hydraulic modeling to analyze a proposed
bypass culvert for Berryessa Creek upstream of I-680. The SCVWD bypass hydrology was
used only to size the locally preferred alternatives 2/d and 4/d to ensure the alternatives were
sized sufficiently to convey the resulting additional flow through study area. The resulting
locally preferred alternatives were then analyzed using the Corps-approved 2003 hydrology.
The bypass channel would begin at the upstream end of the Piedmont/Cropley Culvert and
re-enter Berryessa Creek downstream of the Cropley Avenue Bridge with the bypass culvert
alignment running underneath Cropley Avenue.

(a) Bypass Alternative Sizing Methodology

The hydraulic modeling of the bypass culvert was conducted using the Corps existing
conditions HEC-RAS model with the baseline geometry used as the basis of the hydraulic
analysis. The bypass culvert was modeled as a junction loop with the inlet junction of the
bypass culvert located at the upstream end of the Piedmont/Cropley Bridge and the outlet
junction located at the downstream end of the Cropley Bridge.

The hydrologic modeling of the bypass culvert was conducted using HEC-HMS model
originally developed by Northwest Hydraulic Consultants (NHC 2003) in 2003 and updated
in 2006 (NHC 2006). The future conditions basin configurations were used as the basis of the
hydrologic analysis. The bypass culvert was added as a diversion card located downstream of
node “B5 – Piedmont Road”, a junction card located below node “B11 – Morrill Road”, and
a connecting routing reach.

The sizing of the bypass culvert and inlet was developed based on a targeted maximum flow
of 400 cfs downstream of the Sweigert Creek confluence for the 0.01 chance exceedance
event. The Sweigert Creek confluence is located about 1,000 feet downstream of the
Piedmont/Cropley Culvert. The peak flow at Sweigert Creek is 308 cfs for the 0.01 chance
exceedance event for Berryessa Creek. This flow results in a maximum release below the
Piedmont/Cropley Culvert of 90 to 100 cfs to meet the target discharge of 400 cfs
downstream Sweigert Creek.

The bypass culvert was sized using the HEC-RAS and HEC-HMS bypass models. First, the
HEC-RAS model was run to develop the split flow rating curve based on a bypass culvert
and inlet sizing. The split flow rating curve was then entered in the HEC-HMS model
diversion card and the routing reach dimensions adjusted as needed. The HEC HMS model
was then run and the discharge at the Sweigert Creek confluence was checked against the
target discharge. The process was repeated iteratively until the target discharge downstream
of Sweigert Creek was met.
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(b) Bypass Alternative Design

The bypass alternative was developed using the methodology stated in the previous section
by SCVWD. The bypass alternative was based on available data as of January 10, 2011 and
was developed at a feasibility level for planning purposes only. The details of the assumed
bypass structure will be fully developed by SCVWD during the design phase, and the
resulting bypass rating curves may change.

The bypass culvert consists of 5,730 feet of 15-foot by 6-foot box culvert at a slope of 0.017
feet per feet (ft/ft). The invert of the bypass culvert inlet would be 2.5 feet vertically above
the existing Piedmont/Cropley Culvert. The existing Piedmont/Cropley Culvert inlet would
be modified to a 6.5-foot by 1.6-foot culvert from the existing 12-foot by 7-foot culvert.
Figure 5-1 shows a conceptual layout of the bypass structure inlet. Table 5-3 lists the inflow,
diverted bypass, and downstream outflow discharges for the bypass as described by SCVWD
(2011a, 2011b).

Figure 5-1 Conceptual Bypass Structure Inlet (Source: SCVWD 2011b)
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Table 5-3 Inflow, Diverted, and Outflow Discharges at Bypass Structure

Percent
Chance

Exceedance
Event

Berryessa Creek
Inflow above Bypass

Structure

Flow Diverted to
Bypass Culvert

Berryessa Creek
Outflow below

Bypass Structure

cfs cfs cfs

0 0 0

60 0 60

100 17 83

50% 240 150 90

340 245 95

20% 420 323 97

10% 560 458 102

4% 830 722 108

2% 1090 978 112

1% 1430 1310 120

0.5% 1820 1692 128

0.2% 2130 1994 136
Source: SCVWD 2011a, 2011b

(c) Bypass Alternative Results

The Berryessa Creek hydrographs at I-680 are used as the upstream input into the Lower
Berryessa Creek HEC-RAS model for use in the development of the alternatives with
upstream bypass in-place. The hydrographs used at I-680 were taken from node “B11 w
Bypass” in the provided SCVWD Bypass HEC-HMS model (SCVWD 2011c). Table 5-4
lists the peak discharge, total volume, and time to peak for each of the flow events. Figure 5-
2 shows the hydrographs at I-680 for the 50% to 0.2% chance exceedance events used. The
outflow hydrographs from I-680 with the upstream bypass in-place was then used to design
Alternatives 2B/d and 4/d. The economic benefits for Alternatives 2B/d and 4/d were then
developed based on I-680 outflow hydrographs with no bypass upstream as described in the
previous section.
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Table 5-4 Peak Flow, Volume and Time to Peak for Bypass Alternative at I-680

Percent Chance
Exceedance event

Peak Discharge (cfs)
Hydrograph Volume

(ac-ft)
Time to Peak (hr)

50% 467 292.6 14.25

20% 719 437.9 14.25

10% 889 536.6 15.0

4% 1292 765.5 15.0

2% 1687 986.9 15.0

1% 2173 1350.8 15.0

0.5% 2742 1952.0 15.0

0.2% 3415 2387.8 14.0
Source: SCVWD 2011c

Figure 5-2 Hydrographs at I-680 for 50 to 0.2% Chance Exceedance Events (Source: SCVWD
2011c)
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5.2.3.3 Authorized Project – Alternative 5

The I-680 culvert outflow hydrographs for Alternative 5 were developed from the Alternative
5 Upper Berryessa FLO-2D Model (see Appendix B, Part II: Without-Project Floodplain
Development). Table 5-5 lists the peak discharges for each inflow hydrograph used in the
Alternative 5 HEC-RAS model.

Table 5-5 Peak Flow, Volume and Time to Peak for Authorized Project at I-680

Percent Chance
Exceedance event

Peak Discharge (cfs)
Hydrograph Volume

(ac-ft)
Time to Peak (hr)

50% 482 433.9 14.5

20% 677 679.0 14.5

10% 849 792.6 15.5

4% 1208 941.9 15.5

2% 1526 1091.1 15.5

1% 1988 1339.5 15.5

0.5% 2310 1817.6 15.5

0.2% 2358 2128.2 15.75

5.2.4 Geometry

The geometries for the four alternatives were taken from the geometries developed for the
preliminary array of alternatives as described in Chapter 4. The geometry file for each
alternative was then modified to eliminate the reach and all associated cross sections above
cross section 25471. This cross section represents the outlet of the I-680 culvert and is the
upstream end of the revised GRR HEC-RAS model.

Project features, including the hydraulic structure capacities and top of bank/levee elevations,
for Alternative 2A from the preliminary array of alternatives were revised to pass the 1%
chance exceedance event. The minimum cross section considered was a cross section with a
10-foot bottom width and an in-channel maintenance road. From approximately downstream
of Montague Avenue to Yosemite Avenue the minimum cross section was used resulting in a
channel that is able to convey more than the 1% chance exceedance event. To reduce the
channel cross section to a point where the channel would just convey the 1% chance
exceedance event in this section would result in a channel section that does not fulfill the
design criteria for Alternative 2A. Therefore Alternative 2A consists of three sections:

 Upstream of Montague Avenue – Designed to pass the 1% chance exceedance event
 Montague Avenue to Yosemite Avenue – Designed using the minimum channel cross

section
 Downstream of Yosemite Avenue – Designed to pass the 1% chance exceedance

event
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A full description of the all of the alternatives in the final array of alternatives is included in
Appendix B, Part IV: Design and Cost of Alternatives

Project features including the hydraulic structure capacities and top of bank/levee elevations
for Alternatives 2B and 4 from the preliminary array of alternatives were revised to meet the
requirements for FEMA Certification using risk and uncertainty principles per Engineering
Circular 1110-2-6067, Certification of Levee Systems for the National Flood Insurance
Program (USACE 2008a).

For Alternative 5 no further changes were made to the channel cross sections, bridges, or
culverts downstream of station 25471.

The Berryessa Creek reach upstream of I-680 was removed from each alternative and the
hydrologic inputs were developed to allow for unsteady runs to be made. The resulting
alternatives are designated as 2A/d, 2B/d, and 4/d to indicate that they only include project
features for Berryessa Creek downstream of I-680. Alternative 5 remains the same and
includes all project elements upstream of I-680.

Alternatives 2B/d and 4/d were divided into five reaches with representative index cross
section assigned to each reach. The Corps HEC-FDA program version 1.2.5a was then used
to determine the CNP. The hydraulic and hydrologic data developed for the GRR were used
as inputs, along with the top of levee elevations to determine the CNP for each reach. Each
reach was analyzed to determine if a minimum CNP of 90% for the 1% chance exceedance
event was achieved for entrenched channels. Based on the CNP results the alternatives were
refined as needed and the process repeated until the desired minimum CNP of 90% was
reached or exceeded (USACE 2008a). The following sections describe the development of
the project performance for Alternatives 2B/d and 4/d and the results are presented in Section
5.3.6.

5.3 Project Performance

The conditional CNP for the alternatives was used to quantify the project performance for the
study alternatives and ensure that each alternative met the minimum project performance
criteria specified for the alternative. Each alternative was developed in order to meet a
minimum CNP of 90% for the 1% chance exceedance event. The CNP is an index of the
likelihood that a specified target stage will not be exceeded, given the occurrence of a
hydrometeorological event (USACE 1994). The project performance was developed for this
study using USACE’ Flood Damage Assessment software, HEC-FDA version 1.2.5a. HEC-
FDA requires the following inputs to calculate the CNP:

 Stage-Frequency, Stage-Discharge and Discharge-Probability curves to represent the
Water Surface Profile

 Stage-Discharge uncertainty
 Discharge-Probability uncertainty
 Economic Input Data
 Target stage
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The following sections describe the inputs into HEC-FDA and the subsequent results.

5.3.1 Water Surface Profiles

The stage-discharge and discharge probability relationships were developed for five reaches
along Berryessa Creek downstream of I-680 and six reaches upstream of I-680 for the
without-project conditions for each alternative8. Table 5-6 lists the index locations and the
bounding HEC-RAS cross section stations for each index location. The stage-discharge and
discharge-probability relationships for the index sections were developed using the Revised
Lower HEC-RAS model as described in Chapter 2 for the reaches downstream of I-680 and
from the Upper Berryessa FLO-2D model as described in Appendix B, Part II: Without-
Project Floodplain Development for the reaches upstream of I-680. Table 5-7 lists the stage-
discharge relationships for each index location for the without-project, Alternative 2A/d, and
Alternative 5. The stage-discharge and discharge-probability relationships listed assumes
future without improvement upstream of I-680 for the without-project, and Alternative 2A/d
and for Alternative 5 assume that the upstream components of the alternative are in-place
upstream of I-680. Table 5-8 lists the stage-discharge and discharge-probability relationships
for Alternative 2B/d and Alternative 4/d for both future without- and with-improvements
upstream of I-680. The future with-improvements upstream of I-680 (SCVWD bypass
structure in-place and miscellaneous other improvements, see Section 5.2 for details) stage-
discharge and discharge probability relationships were used during the design the
alternatives. The future without-improvements upstream of I-680 stage-discharge and
discharge probability relationships were used to determine the economic benefits of the
alternatives.

8 The hydraulic reaches discussed in this appendix refer to the hydraulic reaches specified in the scope of work
to ensure hydraulic performance goals were met. The Economic Appendix discusses the results of the economic
analysis on economic reaches developed independently of the hydraulic reaches, based on economic criteria.
The reaches referenced in this and the economic appendix are independent and are not meant to correlate
between appendices.
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Table 5-6 Stage-Discharge Uncertainty Reaches

Reach
HEC-RAS Station/ FLO-2D Gird Location Watershed Area at

Index location (sq
mi)Downstream Index Upstream

US Extent to Old Piedmont
Road 3106 3107 3142 4.4

Old Piedmont Road to
Piedmont-Cropley 3038 3039 3075 4.9

Piedmont-Cropley to Drop
Structure US of Morrill Ave. 1566 2423 2967 5.8

Drop Structure US of
Morrill Ave. to Morrill Ave. 1279 1375 1471 7.7

Morrill Ave. to Cropley
Ave. 890 986 1230 7.8

Cropley Ave. to I-680 43 418 840 7.9

I-680 to Montague Blvd 25575 22274 21738 8.83

Montague to UPRR Trestle 21738 21601 21247 8.93
UPRR Trestle to UPRR
Triple Box 21274 20131 19333 9.02

UPRR Triple Box to Ames
Ave 19333 19158 18843 9.09

Ames Ave to Calaveras
Blvd 18843 16924 13803 10.52
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Table 5-7 Stage-Discharge and Discharge-Probability Relationship for Lower Berryessa Creek
Index locations (Without-Project, Alt 2A/d and Alt 5)

Reach

Index
Grid
Cell/

Percent
Chance

Without-Project
Conditions

Alt 2A/d Alt 5

Cross
Section

Exceedance
Event

Stage Q Stage Q Stage Q

ft Cfs ft cfs ft Cfs

US Extent to
Old Piedmont

Road
31071

50% 213.70 240

Same as
Without-Project

Condition

211.19 240

20% 214.28 420 212.66 420

10% 215.12 560 213.80 560

4% 216.88 830 215.24 830

2% 219.26 1090 216.70 1090

1% 220.15 1430 218.51 1421

0.5% 221.39 1820 219.38 1854

0.2% 222.31 2130 223.14 2130

Old Piedmont
Road to

Piedmont-
Cropley

30391

50% 190.63 255

Same as
Without-Project

Condition

196.48 280

20% 191.64 456 197.30 480

10% 192.48 614 197.86 642

4% 193.91 880 198.57 911

2% 195.66 1147 199.15 1219

1% 197.27 1468 199.16 1439

0.5% 197.97 1721 200.87 1880

0.2% 198.50 1924 202.17 2037

Piedmont-
Cropley to

Drop Structure
US of Morrill

Ave.

24231

50% 145.40 265

Same as
Without-Project

Condition

142.38 260

20% 146.09 444 146.10 443

10% 146.34 598 146.36 594

4% 146.70 860 146.78 854

2% 146.89 1047 147.02 1109

1% 146.91 1052 147.27 1433

0.5% 146.93 1098 147.42 1635

0.2% 146.94 1114 147.44 1664

Drop Structure
US of Morrill

Ave. to
Morrill Ave.

13751

50% 109.49 306

Same as
Without-Project

Condition

102.86 378

20% 110.46 511 103.91 747

10% 111.16 671 104.34 747

4% 112.32 897 105.91 951

2% 113.02 1033 107.47 1284
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Reach

Index
Grid
Cell/

Percent
Chance

Without-Project
Conditions

Alt 2A/d Alt 5

Cross
Section

Exceedance
Event

Stage Q Stage Q Stage Q

ft Cfs ft cfs ft Cfs

1% 113.44 1133 110.38 1605

0.5% 113.75 1313 112.49 1876

0.2% 114.22 1436 112.77 1904

Morrill Ave.
to Cropley

Ave.
9861

50% 99.26 477

Same as
Without-Project

Condition

96.31 485

20% 100.23 694 97.16 685

10% 100.89 852 97.80 863

4% 103.12 1171 98.94 1211

2% 104.48 1427 100.79 1541

1% 104.69 1589 102.51 1999

0.5% 104.81 1667 104.35 2368

0.2% 105.03 1790 104.57 2433

Cropley Ave.
to I-680 4181

50% 87.47 474

Same as
Without-Project

Condition

84.86 484

20% 88.31 690 85.60 685

10% 88.82 845 86.08 853

4% 89.73 1148 87.12 1220

2% 90.46 1408 87.83 1538

1% 90.79 1547 88.86 1996

0.5% 90.95 1612 89.43 2323

0.2% 91.23 1724 89.65 2360

I-680 to
Montague

Blvd
222742

50% 61.63 483 58.20 485 57.67 479

20% 62.59 692 59.23 695 59.28 675

10% 63.58 923 60.11 926 60.06 755

4% 64.50 964 61.07 995 62.06 980

2% 64.71 1100 61.59 1079 63.12 1148

1% 64.86 1143 64.15 1184 64.62 1393

0.5% 65.01 1200 65.28 1425 65.32 1716

0.2% 65.07 1207 65.48 1452 65.50 1924

Montague to
UPRR Trestle 216012

50% 58.58 630 55.84 629 55.76 638

20% 59.83 962 56.98 961 56.74 947

10% 60.76 1234 57.85 1246 57.22 1107

4% 61.57 1442 58.80 1583 58.47 1563
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Reach

Index
Grid
Cell/

Percent
Chance

Without-Project
Conditions

Alt 2A/d Alt 5

Cross
Section

Exceedance
Event

Stage Q Stage Q Stage Q

ft Cfs ft cfs ft Cfs

2% 61.93 1483 59.31 1771 59.19 1831

1% 62.17 1505 60.06 2057 60.13 2244

0.5% 62.38 1554 61.11 2437 60.72 2518

0.2% 62.51 1592 61.28 2510 60.79 2567

UPRR Trestle
to UPRR

Triple Box
201312

50% 52.04 629 49.62 629 50.10 637

20% 53.32 960 50.74 959 50.93 947

10% 54.14 1231 51.55 1241 51.30 1106

4% 54.74 1441 52.42 1573 52.31 1561

2% 54.87 1482 52.89 1763 52.87 1828

1% 54.93 1505 53.56 2045 53.74 2238

0.5% 55.07 1553 54.70 2409 55.11 2525

0.2% 55.17 1589 54.88 2501 55.25 2587

UPRR Triple
Box to Ames

Ave
191582

50% 47.79 628 46.65 627 45.77 636

20% 49.10 959 47.86 957 46.91 946

10% 50.01 1229 48.73 1238 47.41 1105

4% 50.65 1440 49.64 1569 48.65 1559

2% 50.82 1481 50.11 1761 49.30 1826

1% 50.90 1504 50.74 2028 50.33 2231

0.5% 51.04 1553 52.51 2406 53.24 2525

0.2% 51.14 1589 52.63 2499 53.37 2584

Ames Ave to
Calaveras

Blvd
169242

50% 36.80 676 35.01 676 34.14 685

20% 37.76 923 35.94 1019 34.94 1017

10% 37.86 1300 36.59 1306 35.32 1193

4% 38.13 1520 37.53 1690 36.29 1686

2% 38.21 1543 37.86 1896 36.78 1963

1% 38.31 1601 38.20 2187 37.35 2339

0.5% 38.33 1683 38.56 2450 37.75 2621

0.2% 38.35 1685 38.73 2477 37.99 2819
Note: 1. FLO-2D Grid Cell

2. HEC-RAS Cross Section
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Table 5-8 Stage-Discharge and Discharge-Probability Relationship for Lower Berryessa Creek
Index locations or Future With and Without Improvements Upstream of I-680 (Alt 2B/d and Alt

4/d)

Reach
Index

Section

Percent
Chance

Exceedance
Event

Future No Improvements
Upstream of I-680

Future With Improvements
Upstream of I-680

Alt 2B/d Alt 4/d Alt 2B/d Alt 4/d

Stage Q Stage Q Stage Q Stage Q

ft cfs ft cfs ft cfs ft cfs

US Extent
to I-680

Same as Without-Project
Condition listed in Table 5-13

Hydraulic Analysis not Conducted
for Locally Developed Future

Upstream Improvements1

I-680 to
Montague

Blvd
22274

50% 58.97 485 58.42 486 58.84 459 58.36 460

20% 59.86 695 58.94 697 59.88 705 58.97 707

10% 60.46 953 59.47 929 60.31 885 59.31 842

4% 60.86 1143 59.98 1002 61.25 1228 60.41 1230

2% 61.39 1394 60.36 1095 62.13 1593 61.42 1594

1% 61.70 1542 61.00 1296 63.39 2110 63.02 2112

0.5% 62.49 1538 61.97 1600 64.52 2660 64.52 2666

0.2% 62.95 1607 62.55 1612 65.45 3192 66.19 3178

Montague
to UPRR
Trestle

21601

50% 55.76 628 55.85 628 55.87 660 55.92 658

20% 56.89 959 56.66 959 56.97 984 56.72 984

10% 57.72 1245 57.36 1246 57.52 1173 57.19 1175

4% 58.57 1579 58.19 1578 59.01 1765 58.68 1761

2% 59.02 1767 58.68 1761 60.02 2229 59.87 2230

1% 59.65 2054 59.40 2051 61.41 2939 61.70 2935

0.5% 60.53 2480 60.53 2477 62.60 3604 63.33 3599

0.2% 61.01 2724 61.16 2720 63.64 3901 64.58 4135

UPRR
Trestle to

UPRR
Triple Box

20131

50% 49.53 628 49.53 627 49.62 654 49.59 653

20% 50.57 958 50.22 958 50.62 982 50.26 982

10% 51.17 1243 50.74 1243 51.02 1171 50.62 1173

4% 51.81 1577 51.31 1574 52.14 1764 51.62 1758

2% 52.15 1766 51.62 1758 52.90 2228 52.39 2226

1% 52.63 2052 52.10 2049 53.84 2937 53.50 2927

0.5% 53.25 2478 52.83 2469 54.63 3602 54.69 3590

0.2% 53.57 2722 53.14 2660 55.35 4213 55.66 4121

UPRR 19158 50% 45.80 627 46.26 625 45.88 652 46.32 649
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Reach
Index

Section

Percent
Chance

Exceedance
Event

Future No Improvements
Upstream of I-680

Future With Improvements
Upstream of I-680

Alt 2B/d Alt 4/d Alt 2B/d Alt 4/d

Stage Q Stage Q Stage Q Stage Q

ft cfs ft cfs ft cfs ft cfs

Triple Box
to Ames

Ave

20% 46.92 957 46.97 956 46.97 980 47.02 979

10% 47.55 1239 47.49 1239 47.42 1167 47.37 1169

4% 48.11 1575 48.03 1569 48.39 1763 48.33 1756

2% 48.39 1764 48.33 1755 49.00 2226 49.00 2222

1% 48.78 2051 48.75 2047 49.83 2935 49.91 2925

0.5% 49.31 2476 49.32 2466 50.52 3601 50.69 3589

0.2% 49.59 2721 49.65 2716 51.72 4203 52.54 4105

Ames Ave
to

Calaveras
Blvd

16924

50% 34.84 676 36.52 674 34.92 722 36.62 716

20% 35.84 1019 37.37 1016 35.90 1050 37.44 1045

10% 36.53 1311 37.97 1307 36.42 1246 37.87 1242

4% 37.45 1695 38.91 1685 37.68 1882 39.18 1869

2% 37.83 1902 39.36 1886 38.43 2349 40.10 2338

1% 38.19 2203 39.83 2192 39.35 3097 41.30 3082

0.5% 38.65 2652 40.43 2626 40.15 3778 42.38 3761

0.2% 38.93 2937 40.80 2926 41.02 4401 43.22 4271
Note: 1. Locally Developed Future Upstream Improvements are described in Section 5.2.2

5.3.2 Stage-Discharge Uncertainty

The stage-discharge uncertainty accounts for the uncertainty associated with the factors
affecting the stage-discharge relationship. These factors can include, but are not limited to,
the following:

 bed forms
 water temperature
 debris or other obstructions
 unsteady flow effects
 variation in hydraulic roughness with season, sediment transport, channel scour, or

deposition
 changes in channel shape during or as a result of flood events

The procedures specified in EM 1110-2-1619 Risk Based Analysis for Flood Damage
Reduction Studies (USACE 1996) were used to develop the stage-discharge uncertainties. In
order to develop the stage-discharge uncertainty, two items were calculated. First, the natural
uncertainty was developed using the procedure listed in Section 5-4 of EM 1110-2-1619.
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Second, the modeling stage-discharge uncertainty from computed water surface elevation
(WSEL) profiles was developed using the procedure listed in Section 5-7 of EM 1110-2-
1619. The natural and modeling uncertainties are then combined to develop the stage-
discharge uncertainty for the index location. The natural stage-discharge uncertainty for
ungauged streams correlates stage uncertainty to measurable stream parameters. The
equation for developing the stage-discharge uncertainty for ungauged streams is stated in EM
1110-2-1619 Equation 5-5 (COE, 1996) and is as follows:

SNatural = [0.07208+0.04936*IBed – (2.2626*10-7)*ABasin+0.02164 * HRange+ (1.4194*10-5) *
Q100]2

Where:
SNatural = Standard deviation of natural uncertainty for ungauged stream, meters
IBed = Stream identifier based on size of bed material based on EM 1110-2-1619
Table 5-1 (COE 1996), dimensionless
ABasin = Basin area at index location, square kilometers
HRange = Maximum expected stage range, in meters
Q100 = 1% chance exceedance discharge at index location, cubic meters per second

Each variable was determined at each index location. IBed was assigned as sands due to the
potential of erosion and deposition in the earthen reaches. HRange was determined to be the
channel depth at each location since flows in Berryessa Creek can range from no flow to
bankfull. Finally, ABasin and Q100 were determined from the available HEC-HMS modeling
data. Table 5-9 lists the resulting natural uncertainty and related inputs for each of the index
locations along Lower Berryessa Creek for each alternative. The stage-discharge uncertainty
equation was developed in metric units. For the purposes of the GRR, the stage-discharge
uncertainty results were calculated using the metric input values with the final results
converted from meters to feet and presented in the table.
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Table 5-9 Natural Uncertainty for Lower Berryessa Creek Index Locations

Reach
Index

Section
IBed ABasin

sq mi
HRange

Ft
Q100

Cfs
SNatural

Ft

Without-Project Conditions

US Extent to Old Piedmont Road 3107 4 4.4 8.5 1,430 0.35
Old Piedmont Road to Piedmont-
Cropley 3039 4 4.9 13.0 1,467 0.42

Piedmont-Cropley to Drop
Structure US of Morrill Ave. 2423 4 5.8 8.6 969 0.35

Drop Structure US of Morrill Ave.
to Morrill Ave. 1375 3 7.7 9.4 1,133 0.36

Morrill Ave. to Cropley Ave. 986 4 7.8 8.6 1,589 0.35

Cropley Ave. to I-680 418 0 7.9 9.5 1,547 0.06

I-680 to Montague Blvd 22274 4 8.8 7.1 1,143 0.33

Montague to UPRR Trestle 21601 4 8.9 11.8 1,505 0.40

UPRR Trestle to UPRR Triple Box 20131 4 9.0 12.0 1,505 0.40

UPRR Triple Box to Ames Ave 19158 4 9.1 12.3 1,505 0.40

Ames Ave to Calaveras Blvd 16924 4 10.5 9.0 1,601 0.36

Alternative 2A/d

Alternative 2A/d Natural Uncertainty for Reaches Upstream of I-680 same as Existing Conditions

I-680 to Montague Blvd 22274 4 8.8 10.8 1,132 0.38

Montague to UPRR Trestle 21601 4 8.9 11.0 2,057 0.39

UPRR Trestle to UPRR Triple Box 20131 4 9.0 12.0 2,044 0.40

UPRR Triple Box to Ames Ave 19158 4 9.1 11.0 2,028 0.39

Ames Ave to Calaveras Blvd 16924 4 10.5 7.0 2,187 0.33

Alterative 2B/d

Alternative 2B/d Natural Uncertainty for Reaches Upstream of I-680 same as Existing Conditions

I-680 to Montague Blvd 22274 4 8.8 11.3 2,110 0.39

Montague to UPRR Trestle 21601 4 8.9 12.6 2,939 0.41

UPRR Trestle to UPRR Triple Box 20131 4 9.0 12.0 2,936 0.40

UPRR Triple Box to Ames Ave 19158 4 9.1 11.0 2,935 0.39

Ames Ave to Calaveras Blvd 16924 4 10.5 8.9 3,097 0.36

Alternative 4B/d

Alternative 4/d Natural Uncertainty for Reaches Upstream of I-680 same as Existing Conditions

I-680 to Montague Blvd 22274 4 8.8 11.1 2,112 0.39

Montague to UPRR Trestle 21601 4 8.9 13.3 2,935 0.42

UPRR Trestle to UPRR Triple Box 20131 4 9.0 12.0 2,925 0.40

UPRR Triple Box to Ames Ave 19158 4 9.1 11.3 2,925 0.39



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 5: Final Array of Alternatives

5-22

Appendix B: Engineering and Design Part I: Hydraulic Analysis of Alternatives

Reach
Index

Section
IBed ABasin

sq mi
HRange

Ft
Q100

Cfs
SNatural

Ft

Ames Ave to Calaveras Blvd 16924 4 10.5 11.9 3,082 0.40

Alternative 5

US Extent to Old Piedmont Road 3107 0 4.4 12.5 1421 0.08
Old Piedmont Road to Piedmont-
Cropley 3039 0 4.9 7.9 1439 0.05

Piedmont-Cropley to Drop
Structure US of Morrill Ave. 2423 4 5.8 8.2 1433 0.34

Drop Structure US of Morrill Ave.
to Morrill Ave. 1375 3 7.7 10.4 1604 0.28

Morrill Ave. to Cropley Ave. 986 0 7.8 11.2 1999 0.07

Cropley Ave. to I-680 418 0 7.9 10.0 1996 0.06

I-680 to Montague Blvd 22274 0 8.8 11.4 1393 0.07

Montague to UPRR Trestle 21601 0 8.9 11.4 2244 0.07

UPRR Trestle to UPRR Triple Box 20131 0 9.0 10.9 2238 0.07

UPRR Triple Box to Ames Ave 19158 0 9.1 10 2231 0.06

Ames Ave to Calaveras Blvd 16924 0 10.5 9.4 2338 0.06

The modeling stage-discharge uncertainty was developed using without-project and
alternative geometries in the Revised Lower HEC-RAS model for the Berryessa Creek
reaches downstream of I-680. The without-project and Alternative 5 Upper Berryessa FLO-
2D models were used to develop the modeling stage-discharge uncertainty for the reaches
upstream of I-680. The modeling stage-discharge uncertainty is defined as the standard
deviation (SComputed), which is defined as one-half of the difference between the mean and the
upper limit WSEL profiles for each reach. The mean models were based on the Revised
Lower HEC-RAS model geometries and Upper Berryessa FLO-2D models. The upper limit
models were developed by increasing the Manning’s n-values by 20% and adding sediment
and pier debris loading.

The sediment loading was based on the average annual volume of sediment removed by
SCVWD personel from each of five maintenance zones as described in Appendix B, Part III:
Geomorphic and Sediment Transport Assessment. The average annual sediment removal
volumes were reported for three maintenance reaches downstream of I-680 and two upstream
of I-680. Based on the observations of David Adams of the SCVWD, sediment removed in
the maintenance reaches upstream of Calaveras Boulevard is approximately uniformly
distributed within each channel reach (rather than concentrated at bridge locations). The
sediment removal volume for the final maintenance reach downstream of Calaveras was
observed to be approximately 90% removed between Calaveras Boulevard and North Able
Street with the remaining 10% removed between North Abel Street and the Penitencia Creek
confluence. Based on the SCVWD maintenance observations, the average annual sediment
removal was distributed over the following five zones with approximately uniform
distribution within each zone:
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 Zone 1 – Piedmont Sediment Basin – 527 cy
 Zone 2 – Sierra Creek to Cropley Avenue – 525 cy
 Zone 3- I-680 to Montague Boulevard – 440 cy
 Zone 4 - Montague Boulevard to Calaveras Boulevard – 230 cy
 Zone 5a - Calaveras Boulevard to North Abel Street – 4630 cy (90% of 5136 cy)
 Zone 5b - North Abel Street to Penitencia Creek Confluence – 514 cy (10% of 5136

cy)

The sediment deposition volume for each maintenance reach was uniformly distributed using
the fixed sediment elevation tool in HEC-RAS and manually adjusting the cross sections in
FLO-2D. Table 5-10 lists the average annual sediment deposition volume for each
maintenance zone and resulting sediment deposition depth used in the upper limit model. For
the reaches upstream of I-680 with no sediment maintenance records available, the following
assumptions were made for sediment deposition:

 Upstream of Old Piedmont Road to Piedmont-Cropley Culvert Without-Project -
assumes 0.25 feet of uniform deposition over reach

 Upstream of Old Piedmont Road to Piedmont-Cropley Culvert Alternative 5 -
assumes 0.25 feet of uniform deposition over reach with the upstream sediment basin
full

 Greenbelt Reach – assumes no sediment deposition
 Cropley Avenue to I-680 – assumes same deposition as Zone 2

Floating pier debris of 3 feet wide by 3 feet tall was added to the model at the Montague
Blvd and Calaveras Blvd bridge piers based on pier debris removal observations provided by
David Adams of the SCVWD. The same floating debris was added to the Morrill Avenue and
Cropley Avenue bridges in the FLO-2D models. For the without-project FLO-2D model, the
Piedmont-Cropley culvert was assumed to be in the same condition as it exists today, with
sediment deposition in the culvert reducing capacity.
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Table 5-10 Upper Limit Sediment Deposition Depths

Maintenance Zone

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5a Zone 5b

Length (ft) 120 1194 3,800 8,230 5,900 1,790
Average Annual Sediment
Deposition (cy) 527 525 440 230 4,630 514

Without-Project Conditions

Ave. Bottom Width (ft) 32 25 10 15 76 111
Sediment Deposition Depth
(ft) 0.18 0.46 0.31 0.05 0.28 0.05

Alternative 2A/d

Ave. Bottom Width (ft) Same as Without-
Project Condition

14 12 73 111
Sediment Deposition Depth
(ft) 0.13 0.06 0.29 0.07

Alternative 2B/d

Ave. Bottom Width (ft) Same as Without-
Project Condition

24 38 73 111
Sediment Deposition Depth
(ft) 0.13 0.02 0.29 0.07

Alternative 4/d

Ave. Bottom Width (ft) Same as Without-
Project Condition

12 13 76 111
Sediment Deposition Depth
(ft) 0.26 0.06 0.28 0.07

Alternative 5

Ave. Bottom Width (ft) 321 251
20 15 73 111

Sediment Deposition Depth
(ft)

0.181 0.461
0.31 0.05 0.29 0.05

Note: 1. Alternative 5 retains the existing channel configuration in Zones 1 and 2 resulting in the same sediment
deposition depths.

The mean and upper limit geometries were run using the 1% chance exceedance event inflow
file. The difference in the resulting WSEL profiles was then calculated for each cross section.
The average difference for each reach was computed as linearly-weighted average of the
cross section differences in each uncertainty reach. The modeling uncertainty standard
deviation (SComputed) was computed as one-half of the reach average difference. Table 5-11
lists the modeling stage-discharge uncertainty for each index location.
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The total stage-discharge uncertainty (STotal) is a combination of the natural and modeling
uncertainties and is defined in EM 1110-2-1619 (COE 1996) as follows:

STotal = (SNatural
2 + SComputed

2)0.5

Where:
STotal = standard deviation of the total uncertainty
SNatural = natural uncertainty
SComputed = modeling uncertainty

Table 5-11 lists the Natural, Computed, and Total stage-discharge uncertainty for each index
location.

Table 5-11 Total Stage-Discharge Uncertainty for Lower Berryessa Creek Index Locations

Reach
Index

Section
SNatural

Ft
SComputed

Ft
STotal

Ft

STotal

Adopted
Ft

Without-Project Conditions
US Extent to Old Piedmont
Road 3107 0.35 0.15 0.38 0.9

Old Piedmont Road to
Piedmont-Cropley 3039 0.42 0.17 0.45 0.9

Piedmont-Cropley to Drop
Structure US of Morrill Ave. 2423 0.35 0.10 0.36 0.9

Drop Structure US of Morrill
Ave. to Morrill Ave. 1375 0.36 0.29 0.46 0.9

Morrill Ave. to Cropley Ave. 986 0.35 0.05 0.35 0.9

Cropley Ave. to I-680 418 0.06 0.13 0.15 0.9

I-680 to Montague Blvd 22274 0.33 0.18 0.37 0.9

Montague to UPRR Trestle 21601 0.40 0.07 0.40 0.9
UPRR Trestle to UPRR
Triple Box 20131 0.40 0.15 0.43 0.9

UPRR Triple Box to Ames
Ave 19158 0.40 0.09 0.41 0.9

Ames Ave to Calaveras Blvd 16924 0.36 0.08 0.37 0.9

Alternative 2A/d

Alternative 2A/d Natural Uncertainty for Reaches Upstream of I-680 same as Existing Conditions

I-680 to Montague Blvd 22274 0.38 0.38 0.54 0.9

Montague to UPRR Trestle 21601 0.39 0.61 0.72 0.9
UPRR Trestle to UPRR
Triple Box 20131 0.40 0.61 0.73 0.9

UPRR Triple Box to Ames
Ave 19158 0.39 0.88 0.96 0.96

Ames Ave to Calaveras Blvd 16924 0.33 0.51 0.61 0.9

Alternative 2B/d

Alternative 2B/d Natural Uncertainty for Reaches Upstream of I-680 same as Existing Conditions
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Reach
Index

Section
SNatural

Ft
SComputed

Ft
STotal

Ft

STotal

Adopted
Ft

I-680 to Montague Blvd 22274 0.39 0.31 0.50 0.9

Montague to UPRR Trestle 21601 0.41 0.37 0.56 0.9
UPRR Trestle to UPRR
Triple Box 20131 0.40 0.34 0.53 0.9

UPRR Triple Box to Ames
Ave 19158 0.39 0.30 0.49 0.9

Ames Ave to Calaveras Blvd 16924 0.36 0.31 0.48 0.9

Alternative 4/d

Alternative 4/d Natural Uncertainty for Reaches Upstream of I-680 same as Existing Conditions

I-680 to Montague Blvd 22274 0.39 0.28 0.48 0.9

Montague to UPRR Trestle 21601 0.42 0.05 0.42 0.9
UPRR Trestle to UPRR
Triple Box 20131 0.40 0.32 0.51 0.9

UPRR Triple Box to Ames
Ave 19158 0.39 0.25 0.47 0.9

Ames Ave to Calaveras Blvd 16924 0.40 0.33 0.52 0.9

Alternative 5
US Extent to Old Piedmont
Road 3107 0.08 0.21 0.22 0.9

Old Piedmont Road to
Piedmont-Cropley 3039 0.05 0.14 0.15 0.9

Piedmont-Cropley to Drop
Structure US of Morrill Ave. 2423 0.34 0.14 0.37 0.9

Drop Structure US of Morrill
Ave. to Morrill Ave. 1375 0.28 0.05 0.28 0.9

Morrill Ave. to Cropley Ave. 986 0.07 0.21 0.23 0.9

Cropley Ave. to I-680 418 0.06 0.31 0.31 0.9

I-680 to Montague Blvd 22274 0.07 0.23 0.24 0.9

Montague to UPRR Trestle 21601 0.07 0.10 0.12 0.9
UPRR Trestle to UPRR
Triple Box 20131 0.07 0.49 0.49 0.9

UPRR Triple Box to Ames
Ave 19158 0.06 1.08 1.08 1.08

Ames Ave to Calaveras Blvd 16924 0.06 0.19 0.19 0.9

As seen in Table 5-11, the total stage-discharge uncertainties range from 0.36 to 1.08 feet.
The minimum uncertainty in stage based on a fair Manning’s n-value reliability and cross
sections based on topographic mapping is 0.9 ft per Table 5-2 from EM 1110-2-1619. All but
two of the calculated total stage-discharge uncertainties listed in Table 3.8 are lower than the
minimum value and were deemed too low. A total stage-discharge uncertainty of 0.9 was
adopted for each index location with a total stage-discharge uncertainty value below 0.9 ft.
This increase in the stage-discharge uncertainty was to account for effects that are not
explicitly accounted for in the calculations described in this chapter. These effects include:
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changes in n-value during the event, unanticipated debris inflow, sediment transport and
volume during events among a few. For the two index locations where the total stage-
discharge uncertainty was above 0.9 ft the computed total stage-discharge uncertainty was
deemed acceptable and used.

5.3.3 Discharge-Probability Uncertainty

The uncertainty of the discharge-probability relationship was developed using the HEC-FDA
graphical approach. HEC-FDA computes the uncertainty in terms of confidences limits based
on an equivalent period of record for ungauged watersheds. The equivalent period of record
used for Berryessa Creek was 35 years for all index sections.

5.3.4 Economic Inputs

HEC-FDA is primarily used as a flood damage analysis tool, of which project performance is
one aspect; therefore, economic inputs in the form of stage-damage curves and floodplain
structure locations are required. The economic inputs are independent of the project
performance results. To use the model for project performance purposes HEC-FDA requires
a minimum of one hypothetical damage curve and one hypothetical structure to be entered
into the model. The economic data entered into the model consisted of one data point and
was used only to allow the calculation of the CNP; it did not affect the performance
evaluation or represent any particular structure in the floodplain.

5.3.5 Target Stages

The top of levee ground elevations were used as the target stages for the HEC-FDA program
to determine the CNP for each reach of each alternative. The higher of the bank elevation or
the top of levee/floodwall elevation was used as the target stage for each section.

5.3.6 Results

The HEC-FDA model was run for Alternatives 2A/d, 2B/d, and 4B/d to determine if the
project performance met the requirements for the study. Alternative 2A/d was required to
achieve a minimum CNP of 50% for the 1% chance exceedance event for each of the five
reaches, and Alternatives 2B/d and 4/d were required to achieve 90%. Alternative 2A/d was
run using hydrologic inputs assuming no future improvements upstream of I-680.
Alternatives 2B/d and 4/d were run using hydrologic inputs assuming a locally constructed
bypass structure is in-place upstream of I-680

If the minimum CNP was not achieved, the alternative was refined as necessary, the inputs
recomputed, and the HEC-FDA model rerun. This process was repeated until the minimum
CNP requirement was met. Table 3.9 lists the 1% chance exceedance water surface elevation
(WSEL), target stage elevation, and resulting CNP for the 1% chance exceedance event for
Alternatives 2A/d, 2B/d, and 4/d. As seen in the Table 5-12, all reaches meet or exceed the
minimum CNP of 50% for the 1% chance exceedance event required for Alternative 2A/d
and 90% for Alternatives 2B/d and 4/d.
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Table 5-12 Conditional Non-Exceedance Probability Results

Reach

I-680 to
Montague

Blvd

Montague to
UPRR
Trestle

UPRR
Trestle to

UPRR Triple
Box

UPRR Triple
Box to Ames

Ave

Ames Ave to
Calaveras

Blvd

Index Section 22274 21601 20131 19158 16924

Alternative 2A/d
1% Chance

Exceedance WSEL 64.15 60.06 53.56 50.74 38.20

Target Stage (ft) 65.27 62.43 57.11 52.55 38.88
Computed CNP for

1% event 76% 82% 99% 97% 79%

Alternative 2B/d
1% Chance

Exceedance WSEL 63.38 61.41 53.84 48.83 39.35

Target Stage (ft) 65.45 63.90 57.15 52.55 41.35
Computed CNP for

1% event 95% 99% 100% 95% 95%

Alternative 4/d
1% Chance

Exceedance WSEL 63.02 61.70 53.50 49.91 41.30

Target Stage (ft) 66.00 64.70 57.11 52.55 43.80
Computed

CNP for 1% event 97% 96% 99% 96% 97%

5.4 Results

This section summarizes the hydraulic characteristics for the without-project conditions and
alternatives. Further details on cross sections, quantities and costs are included in Appendix
B, Part IV: Design and Cost of Alternatives. All project features were modeled individually
to determine the associated hydraulic effects prior to combining the features into composite
with-project alternative models. Summary results of the hydraulic parameters, averaged by
reach9, are presented in Table 5-13. Additional details can be found in Table 5-14 and in the
accompanying HEC-RAS model.

9 The hydraulic reaches discussed in this appendix refer to the hydraulic reaches specified in the scope of work
to ensure hydraulic performance goals were met. The Economic Appendix discusses the results of the economic
analysis on economic reaches developed independently of the hydraulic reaches, based on economic criteria.
The reaches referenced in this and the economic appendix are independent and are not meant to correlate
between appendices.
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Table 5-13 Summary of Reach Average Hydraulic Results for the 1% Chance Exceedance Event

Reach from Reach to

Without-Project Alternative 2A/d Alternative 5

Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

US Extent Old Piedmont
Road 8.0 6.8

Same as Without-
Project Condition

8.2 6.6

Old Piedmont
Road Piedmont-Cropley 10.9 7.4 15.7 7.6

Piedmont-
Cropley

Drop Structure US
of Morrill Ave. 6.6 6.2 6.6 6.9

Drop Structure
US of Morrill
Ave.

Morrill Ave. 4.9 12.1 11.3 9.6

Morrill Ave. Cropley Ave. 5.1 9.8 8.2 9.8

Cropley Ave. I-680 12.2 6.9 12.9 7.7

I-680 Montague Expy 6.2 4.8 6.9 5.0 10.9 5.0

Montague Expy UPRR Trestle 6.3 5.7 6.6 5.0 9.6 4.7

UPRR Trestle UPRR Culvert 8.2 5.3 8.1 5.5 13.7 5.0

UPRR Culvert Ames Avenue 5.9 5.0 6.5 5.2 7.6 5.5

Ames Avenue Yosemite Drive 7.4 4.7 9.4 4.8 14.6 4.5

Yosemite Drive Los Coches Street 5.7 4.1 7.2 4.7 13.3 5.6

Los Coches St Calaveras Blvd 5.4 6.5 5.2 6.9 6.4 8.6

Calaveras Blvd Downstream
Extent 5.3 4.0 5.3 5.0 6.5 5.2
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Table 5-13 Summary of Reach Average Hydraulic Results for the 1% Chance Exceedance Event
(cont.)

Reach from Reach to

Alternative 2B/d
without Future
Upstream of I-

680
Improvements

Alternative 2B/d
with Future

Upstream of I-
680

Improvements

Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft)

US Extent I-680 Same as Without-
Project Condition

Hydraulic
Analysis not

Conducted for
Locally

Developed
Future Upstream
Improvements1

I-680 Montague Expy 8.1 4.0 8.9 4.8

Montague Expy UPRR Trestle 6.2 4.8 6.6 5.7

UPRR Trestle UPRR Culvert 9.0 4.7 10.0 5.5

UPRR Culvert Ames Avenue 7.1 3.7 8.0 4.4

Ames Avenue Yosemite Drive 8.0 3.6 9.0 4.3

Yosemite Drive Los Coches Street 7.7 4.2 8.5 5.1

Los Coches St Calaveras Blvd 9.4 4.4 9.3 5.3

Calaveras Blvd Downstream
Extent 5.2 5.2 4.8 6.2

Note: 1. Locally Developed Future Upstream Improvements are described in Section 5.2.2.
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Table 5-13 Summary of Reach Average Hydraulic Results for the 1% Chance Exceedance Event
(cont.)

Reach from Reach to

Alternative 4/d
without Future
Upstream of I-

680
Improvements

Alternative 4/d
with Future

Upstream of I-
680

Improvements

Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft)

US Extent I-680 Same as Without-
Project Condition

Hydraulic
Analysis not

Conducted for
Locally

Developed
Future Upstream
Improvements1

I-680 Montague Expy 6.5 4.2 7.3 5.3

Montague Expy UPRR Trestle 4.8 5.4 5.0 7.4

UPRR Trestle UPRR Culvert 6.6 5.2 7.4 6.6

UPRR Culvert Ames Avenue 5.3 4.4 6.2 5.5

Ames Avenue Yosemite Drive 6.3 4.4 7.1 5.5

Yosemite Drive Los Coches Street 6.4 5.9 6.9 7.6

Los Coches St Calaveras Blvd 8.7 5.8 9.3 6.6

Calaveras Blvd Downstream
Extent 5.8 5.0 5.5 6.0

Note: 1. Locally Developed Future Upstream Improvements are described in Section 5.2.2.

These results are for fully contained flows. Comparison to the without-project conditions is
therefore hypothetical only; the computed without-project water surface elevation at any
point assumes full containment at each upstream section, and flows are restricted to the
extent of each cross section in the event of breakout. Results accounting for breakout flows
are presented in Appendix B, Part II: Floodplain Development, and Appendix B, Part III:
Geomorphology.
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Table 5-14 With-Project Hydraulic Results Summary for the 1% Chance Exceedance Event

FLO-2D Grid
Cell / HEC-
RAS Station

Without-Project Alternative 2A/d Alternative 5

Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

US Extent
31421 5.57 8.31

Same as Without-
Project Condition

5.6 8.15
31411 6.59 6.94 6.85 7.36
31401 8.12 5.88 11.06 5.78
31111 8.99 6.09 11.01 4.9
31101 8.99 4.67 8.57 2.67
31091 7.2 6.18 8.91 3.56
31081 8.82 4.89 8.12 7.33
31071 8.82 6.03 6.47 9.01
31061 8.72 12.25 7.04 10.31

Old Piedmont Road
30751 11.99 4.18

Same as Without-
Project Condition

11.1 7.49
31041 11.99 6.25 13.74 7.65
31031 13.72 7.71 17.4 6.81
30721 13.72 5.41 17.4 5.37
30711 8.42 8.36 15.2 8.09
30391 8.29 8.35 17.58 5.64
30381 8.42 11.6 17.58 12.39

Piedmont-Cropley
29671 5.65 5.9

Same as Without-
Project Condition

3.78 5.22
29661 6.24 4.82 3.85 5.63
29301 6.24 5.21 5.43 6.17
28931 5.08 5.55 5.27 6.2
28921 4.59 6.01 4.71 6.52
28911 4.94 5.8 4.45 6.51
28531 6.35 6.1 6.22 6.75
28521 7.98 5.24 7.58 5.61
28511 7.98 5.54 7.87 5.93
28501 6.8 7.58 6.37 8.05
28111 6.8 6.9 6.37 7.45
27711 6.02 7.88 5.68 8.37
27291 6.75 7.46 6.54 7.82
27281 6.93 5.49 6.72 5.74
27271 6.46 6 6.71 6.49
26851 7.51 4.95 7.61 5.42
26421 7.55 6.35 7.63 6.73
25991 7.13 6.25 7.08 6.78
25551 7.17 6.57 7.3 7.32
25121 7.42 7.18 7.27 7.96
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FLO-2D Grid
Cell / HEC-
RAS Station

Without-Project Alternative 2A/d Alternative 5

Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

24681 7.97 6.53 8.21 7.47
24671 8.36 6.44 9.32 7.03
24231 7.55 6.26 7.45 6.62
23791 7.54 6.29 7.49 6.88
23341 5.5 7.45 5.49 8.26
22911 6.47 6.36 6.47 7.21
22471 7.53 6.73 7.43 7.41
22021 7.52 4.98 7.43 5.73
21581 6.76 5.05 7.22 6.29
21141 6.18 6.52 6.87 7.47
20691 5.02 7.69 5.61 8.35
20241 5.53 7.23 5.77 7.77
19791 6.01 6.17 6.29 6.67
19341 6.04 5.63 6.5 6.19
18881 5.79 5.23 6.5 5.75
18421 5.95 7.39 6.46 7.95
17971 5.95 6.86 6.46 7.51
17511 5.38 6.86 5.97 7.42
17051 5.24 6.08 5.81 6.7
16591 4.67 6.7 5.52 7.19
16131 9.12 6.52 9.71 7
15661 9.12 4.52 9.78 6.45

Drop Structure US of Morrill Ave.
14711 3.83 11.19

Same as Without-
Project Condition

13.18 9.59
14241 5.48 11.5 14.14 6.74
13751 5.48 11.01 14.14 9.38
13261 4.92 13.32 8.72 11.35
12791 4.92 13.36 6.29 10.7

Morrill Ave.
12301 5.9 8.67

Same as Without-
Project Condition

9.94 7.26
11821 5.9 8.23 9.94 9.46
11341 4.55 9.1 7.93 9.99
10851 5.25 9.35 7.51 10.14
10351 5.42 9.57 7.45 10.24
9861 4.82 10.24 7.47 10.33
9381 4.8 10.09 7.64 10.43
8891 4.99 11.17 7.77 10.33
8901 4.19 11.9 7.71 10.24

Cropley Ave.
8401 8.34 8.8 Same as Without- 8.04 10.47
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FLO-2D Grid
Cell / HEC-
RAS Station

Without-Project Alternative 2A/d Alternative 5

Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

7881 10.48 7.05 Project Condition 9.22 8.76
7361 11.59 6.64 10.01 8.41
6831 11.59 6.46 10.25 8.22
6301 12.46 7 11.54 8.35
5771 12.46 6.46 12.71 7.95
5241 11.97 7.22 13.25 7.5
4711 10.17 7.57 13.26 7.27
4181 10.85 7.26 13.04 7.37
3641 13.1 6.6 13.46 7.52
3091 13.53 5.96 13.55 7.09
2571 13.53 5.84 13.55 6.94
2111 10.83 8 12.87 7.91
1681 11.85 7.31 12.87 7.82
1301 11.86 7.08 12.52 8.08
961 16.51 8.15 18 8.89
681 16.52 2.11 18 1.36
431 12.37 7.86 16.83 9.05

I-680
252962 5.2 4.7 5.2 4.7 12.9 3.6
252452 5.8 5.1 5.8 5.1 14.5 3.5
251552 6.2 5.0 6.2 5.0 14.5 4.0
249972 7.1 4.9 7.1 5.0 15.3 3.9
248862 6.9 5.6 6.8 5.6 16.1 3.8
247912 7.1 5.0 7.0 4.9 17.1 3.6
246942 7.9 4.6 7.8 4.6 19.1 3.4
241712 7.8 5.1 8.5 4.8 15.4 3.8
240792 7.5 4.8 9.6 4.4 15.3 3.8
239862 6.9 5.0 9.1 4.4 15.2 3.8
238892 4.3 4.6 9.1 4.4 15.1 3.8
237862 4.9 4.1 9.1 4.4 14.8 3.9
237102 5.7 4.2 9.1 4.4 14.6 3.9
236102 6.9 4.6 9.1 4.4 14.2 4.0
235222 5.4 5.2 9.1 4.4 13.8 4.0
234132 5.9 4.4 9.1 4.4 13.2 4.2
233262 7.3 4.2 9.1 4.4 12.7 4.3
231852 5.6 3.5 9.1 4.4 11.7 4.5
230622 5.6 4.9 9.1 4.4 4.9 6.2
229512 7.8 4.3 7.4 4.4 3.9 7.1
228652 9.2 4.4 6.9 4.6 3.8 7.2
228062 8.3 4.6 6.5 4.7 3.8 7.2
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FLO-2D Grid
Cell / HEC-
RAS Station

Without-Project Alternative 2A/d Alternative 5

Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

227482 8.5 4.8 6.2 4.8 3.8 7.3
226932 8.1 4.1 5.8 4.9 3.8 7.3
226032 8.8 4.8 5.3 5.2 3.7 7.3
222742 3.0 5.4 3.9 6.0 3.5 7.5
221172 4.4 5.3 3.3 6.5 3.5 7.6
218832 2.4 5.9 2.7 7.4 3.4 7.7
218732 2.2 6.2 2.7 7.5 3.4 7.7
218642 1.9 6.2 2.6 7.5 3.4 7.7
218522 1.7 3.4 2.6 7.6 3.4 7.7
218442 1.8 3.5 2.6 7.6 3.3 7.7
218322 1.9 4.6 2.6 7.7 3.3 7.7
218212 5.6 11.4 6.6 8.9 4.7 8.9

Montague Expressway
216672 6.3 11.0 9.7 6.5 7.8 6.3
216572 4.1 6.6 8.1 5.4 12.5 5.3
216462 3.8 5.8 8.0 5.4 12.5 5.3
216342 4.3 4.9 8.0 5.5 12.5 5.3
216232 6.6 5.5 7.9 5.5 12.5 5.3
216012 8.9 5.6 7.9 5.5 12.4 5.3
213142 7.5 6.2 6.9 5.9 11.8 5.4
212762 5.6 6.9 6.8 5.9 11.7 5.5
212702 5.1 6.7 5.6 8.2 6.4 8.4

UPRR Trestle
212262 6.5 6.5 6.5 8.0 7.9 7.0
212192 7.4 6.1 9.1 5.1 15.4 4.7
212032 8.4 5.7 9.1 5.1 15.4 4.7
210502 10.3 4.8 9.1 5.1 15.4 4.7
208232 10.1 5.3 9.2 5.1 15.4 4.7
205952 7.6 5.5 9.2 5.1 15.3 4.7
203682 8.7 5.0 8.7 5.2 15.1 4.8
201312 5.9 5.8 8.1 5.4 14.9 4.8
199012 8.2 5.1 7.9 5.5 14.6 4.9
196762 10.1 4.9 7.1 5.8 14.1 4.9
194132 5.7 5.2 6.2 6.3 5.0 7.3
194002 6.3 5.1 6.1 6.3 4.8 7.4
193902 4.0 10.1 5.3 10.4 4.6 7.7

UPRR Triple Box
192852 4.4 5.3 7.3 5.7 6.0 6.5
192682 3.7 5.8 7.3 5.7 5.9 6.5
192442 3.6 6.1 7.3 5.7 5.8 6.6
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FLO-2D Grid
Cell / HEC-
RAS Station

Without-Project Alternative 2A/d Alternative 5

Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

192342 3.6 6.0 7.3 5.7 5.8 6.6
191842 6.3 5.4 7.3 5.7 5.7 6.7
191722 6.8 5.6 7.3 5.7 5.6 6.7
191582 7.0 5.9 7.3 5.7 5.6 6.8
190832 8.6 5.6 7.2 5.7 11.1 5.5
189042 6.5 5.2 7.3 5.7 9.6 5.9
188812 5.7 5.1 7.4 6.2 9.4 6.0

Ames Ave
188052 8.8 5.7 10.6 5.1 18.7 4.1
187742 11.7 4.8 9.7 5.0 17.2 4.3
185532 9.2 4.7 9.6 5.0 16.8 4.3
182592 7.5 4.7 9.6 4.9 15.8 4.5
180452 7.7 4.4 9.6 4.9 14.6 4.7
178112 4.1 4.5 9.9 4.8 13.0 5.0
176022 6.5 6.0 10.4 4.7 11.3 5.4
175712 6.2 6.3 6.3 5.5 9.4 5.8

Yosemite Dr
174702 5.7 5.4 7.2 5.1 14.6 4.5
174482 6.9 5.1 7.0 4.1 14.5 4.5
174272 10.6 4.9 8.1 3.9 15.6 4.5
172812 8.5 3.3 8.1 3.9 15.5 4.5
169242 7.1 4.6 8.2 3.9 15.1 4.6
166542 5.8 4.7 5.6 4.8 14.5 4.7
164372 4.7 4.4 8.5 4.3 16.3 5.2
161392 9.5 4.3 8.5 4.3 15.8 5.3
159282 5.3 3.7 8.5 4.3 15.3 5.4
156652 3.6 4.4 8.3 4.4 14.6 5.5
153982 4.4 3.3 7.6 4.7 13.6 5.8
151562 3.4 4.3 6.8 5.2 12.5 6.0
149442 5.4 3.5 6.1 5.8 11.5 6.3
146852 4.7 4.3 5.3 6.6 8.2 7.8
144672 4.3 4.3 4.7 7.4 5.0 10.5
144222 2.5 7.2 4.4 7.9 5.9 10.2

Los Coches St.
143502 2.8 7.3 6.1 7.3 6.9 8.8
141792 6.0 5.9 6.2 6.5 6.8 8.9
141212 7.0 6.5 5.3 7.3 6.6 9.1
139372 6.3 8.2 4.8 8.3 7.0 9.1
138872 5.7 9.0 4.0 9.4 7.3 12.0

Calaveras Blvd
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FLO-2D Grid
Cell / HEC-
RAS Station

Without-Project Alternative 2A/d Alternative 5

Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

137412 12.4 4.4 8.0 5.7 15.1 6.0
136532 5.1 5.4 6.9 6.4 6.3 6.9
136032 5.0 5.5 6.2 6.9 6.2 7.0
135532 5.0 5.5 6.1 6.9 6.1 7.0
135032 4.7 5.8 5.8 7.2 5.9 7.3

Note: 1. FLO-2D Grid Cell
2. HEC-RAS Cross Section Station



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 5: Final Array of Alternatives

5-38

Appendix B: Engineering and Design Part I: Hydraulic Analysis of Alternatives

Table 5-14 With-Project Hydraulic Results Summary for the 1% Chance Exceedance Event (cont.)

Station

Alternative 2B/d
without Future
Upstream of I-

680
Improvements

Alternative 2B/d 5
with Future

Upstream of I-680
Improvements

Alternative 4/d 5
without Future
Upstream of I-

680
Improvements

Alternative 4/d 5
with Future

Upstream of I-
680

Improvements

Vel Depth Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

US Extent to I-680

Same as Without-
Project Condition

listed in Table
5-13

Hydraulic Analysis
not Conducted for
Locally Developed
Future Upstream
Improvements1

Same as Without-
Project Condition

listed in Table
5-13

Hydraulic Analysis
not Conducted for
Locally Developed
Future Upstream
Improvements1

I-680
25296 3.8 5.4 4.3 6.5 6.3 4.5 6.6 4.8
25245 9.3 5.0 10.3 5.7 8.2 5.0 9.3 6.1
25155 9.4 5.0 10.5 5.6 8.2 5.0 9.4 6.1
24997 9.9 4.9 11.0 5.5 8.3 4.9 9.5 6.0
24886 10.5 4.7 11.6 5.3 8.4 4.8 9.7 5.9
24791 11.0 4.6 12.2 5.2 8.5 4.8 9.9 5.8
24694 12.2 4.4 13.4 5.0 8.8 4.6 10.3 5.5
24171 9.5 4.0 10.6 4.6 6.9 3.9 8.0 4.7
24079 7.9 4.3 9.3 4.8 7.2 3.7 8.4 4.5
23986 9.3 3.4 10.5 3.9 6.5 3.7 7.4 4.5
23889 9.6 3.3 10.8 3.9 6.5 3.7 7.4 4.5
23786 10.3 3.1 11.5 3.7 6.5 3.7 7.4 4.5
23710 11.3 2.9 12.4 3.5 6.5 3.7 7.4 4.5
23610 9.1 3.1 10.0 3.7 6.5 3.7 7.4 4.5
23522 8.0 3.2 8.9 3.8 6.5 3.7 7.4 4.5
23413 7.8 3.3 8.6 3.9 6.5 3.7 7.4 4.5
23326 7.4 3.4 8.2 4.1 6.5 3.7 7.4 4.5
23185 7.9 3.2 8.6 3.9 6.5 3.7 7.4 4.5
23062 7.6 3.3 7.8 4.1 6.5 3.7 7.2 4.5
22951 7.0 3.5 7.1 4.4 6.5 3.7 7.0 4.6
22865 6.4 3.7 6.6 4.6 6.4 3.7 6.9 4.7
22806 6.0 3.9 6.2 4.8 6.4 3.7 6.7 4.8
22748 5.6 4.1 5.9 5.0 6.4 3.7 6.6 4.9
22693 6.3 4.0 6.5 4.9 6.4 3.7 6.4 5.1
22603 7.2 4.0 7.4 4.9 6.5 3.7 6.3 5.3
22274 7.3 4.1 6.9 5.2 4.6 4.4 5.2 6.4
22117 6.3 4.1 7.2 5.2 4.0 5.1 4.7 7.1
21883 5.0 4.7 6.0 5.8 3.3 6.1 4.1 8.2
21873 4.9 4.8 5.9 5.9 3.2 6.2 4.0 8.3
21864 4.9 4.8 5.9 5.9 3.2 6.2 4.0 8.3
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Station

Alternative 2B/d
without Future
Upstream of I-

680
Improvements

Alternative 2B/d 5
with Future

Upstream of I-680
Improvements

Alternative 4/d 5
without Future
Upstream of I-

680
Improvements

Alternative 4/d 5
with Future

Upstream of I-
680

Improvements

Vel Depth Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

21852 4.8 4.8 5.8 5.9 3.2 6.3 4.0 8.4
21844 4.8 4.9 5.8 6.0 3.2 6.3 4.0 8.4
21832 4.7 4.9 5.7 6.0 3.1 6.4 3.9 8.5
21821 3.7 6.9 4.2 8.2 5.9 5.8 6.1 8.0

Montague Expressway
21667 5.2 6.3 5.7 7.4 6.2 5.8 6.4 8.0
21657 8.3 5.3 8.8 6.2 6.1 5.8 6.3 8.1
21646 8.3 5.3 8.8 6.2 6.0 5.8 6.2 8.1
21634 8.3 5.3 8.7 6.3 6.0 5.9 6.2 8.1
21623 8.2 5.3 8.7 6.3 6.0 5.9 6.2 8.2
21601 8.2 5.3 8.7 6.3 5.9 5.9 6.1 8.2
21314 7.3 5.7 7.7 6.7 5.2 6.8 5.5 9.2
21276 7.2 5.7 7.6 6.7 5.1 6.9 5.4 9.3
21270 4.3 7.9 4.9 9.0 3.5 8.4 3.8 10.9

UPRR Trestle
21226 4.5 7.6 5.3 8.6 4.4 6.7 5.2 8.0
21219 9.2 5.1 10.1 5.9 7.2 4.9 8.3 6.1
21203 9.2 5.1 10.1 5.9 7.2 4.9 8.3 6.1
21050 9.2 5.1 10.1 5.9 7.2 4.9 8.2 6.1
20823 9.2 5.1 10.2 5.9 7.2 4.9 8.2 6.1
20595 9.4 5.1 10.5 5.8 7.2 4.9 8.2 6.2
20368 9.9 4.9 11.1 5.6 7.2 4.9 8.1 6.2
20131 11.0 4.7 12.3 5.3 7.1 5.0 7.9 6.4
19901 8.6 4.0 9.5 4.8 7.0 5.0 7.6 6.6
19676 8.5 4.0 9.2 4.9 5.4 5.5 5.8 7.2
19413 8.0 4.2 8.6 5.2 4.7 6.2 5.2 8.0
19400 8.0 4.2 8.5 5.2 4.7 6.3 5.2 8.1
19390 4.7 7.3 5.7 8.6 6.2 8.2 7.4 9.9

UPRR Triple Box
19285 7.4 4.3 8.4 5.1 5.7 5.1 6.7 6.3
19268 7.5 4.3 8.5 5.1 5.8 5.1 6.7 6.2
19244 7.5 4.3 8.5 5.0 5.8 5.1 6.7 6.2
19234 7.5 4.3 8.5 5.0 5.8 5.1 6.7 6.2
19184 7.6 4.2 8.6 5.0 5.8 5.0 6.7 6.2
19172 7.6 4.2 8.7 5.0 5.8 5.0 6.8 6.2
19158 7.7 4.2 8.7 5.0 5.8 5.0 6.8 6.2
19083 7.9 4.1 9.0 4.9 5.9 5.0 6.8 6.1
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Station

Alternative 2B/d
without Future
Upstream of I-

680
Improvements

Alternative 2B/d 5
with Future

Upstream of I-680
Improvements

Alternative 4/d 5
without Future
Upstream of I-

680
Improvements

Alternative 4/d 5
with Future

Upstream of I-
680

Improvements

Vel Depth Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

18904 8.9 3.7 10.0 4.5 6.1 4.8 7.1 5.9
18881 4.9 4.8 5.8 5.6 6.1 4.7 7.1 5.9

Ames Ave
18805 4.6 4.8 5.5 5.5 6.9 4.2 7.9 5.3
18774 8.6 3.6 9.6 4.3 6.8 4.3 7.8 5.3
18553 8.6 3.6 9.6 4.3 6.8 4.3 7.8 5.4
18259 8.5 3.6 9.6 4.3 6.7 4.4 7.6 5.5
18045 8.5 3.6 9.6 4.3 6.5 4.5 7.3 5.7
17811 8.5 3.6 9.5 4.4 6.1 4.8 6.8 6.1
17602 8.2 3.7 9.1 4.5 5.5 5.4 6.2 6.7
17571 4.9 5.7 5.8 6.7 5.3 5.5 6.1 6.8

Yosemite Dr
17470 4.6 5.7 5.8 6.8 5.6 5.1 6.4 6.5
17448 6.2 4.0 7.3 4.7 5.6 5.2 6.4 6.5
17427 7.5 3.7 8.2 4.5 6.2 5.0 6.9 6.4
17281 7.3 3.8 8.0 4.6 6.0 5.2 6.7 6.6
16924 6.3 4.3 6.9 5.3 5.4 5.8 6.1 7.2
16654 5.3 4.9 6.0 6.0 4.9 6.4 5.6 7.9
16437 8.6 4.3 9.6 5.2 7.4 5.8 8.4 7.1
16139 8.6 4.3 9.6 5.2 7.4 5.9 8.3 7.2
15928 8.6 4.3 9.6 5.2 7.4 5.9 8.1 7.3
15665 8.6 4.3 9.6 5.2 7.3 5.9 7.9 7.5
15398 8.6 4.3 9.6 5.2 7.2 6.1 7.6 7.8
15156 8.5 4.3 9.6 5.2 6.9 6.2 7.2 8.3
14944 8.6 4.3 9.7 5.1 6.7 6.5 6.8 8.7
14685 8.6 4.3 9.7 5.0 6.2 7.0 6.3 9.4
14467 8.5 4.3 7.3 5.0 5.7 7.5 5.9 10.0
14422 7.4 5.4 8.0 6.2 8.4 6.6 7.6 9.5

Los Coches St.
14350 7.7 5.2 8.3 6.0 10.3 5.4 11.4 6.3
14179 11.1 4.3 11.4 5.1 9.4 5.9 10.0 6.8
14121 10.6 4.5 10.7 5.4 8.8 6.4 9.7 7.0
13937 10.5 4.7 8.9 6.2 8.8 6.7 8.7 7.8
13887 7.5 6.2 6.6 7.8 8.5 6.9 8.2 8.1

Calaveras Blvd
13741 8.0 5.8 7.5 7.1 11.4 5.2 11.6 6.2
13653 6.3 6.9 5.9 8.3 6.3 6.9 5.8 8.3
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Station

Alternative 2B/d
without Future
Upstream of I-

680
Improvements

Alternative 2B/d 5
with Future

Upstream of I-680
Improvements

Alternative 4/d 5
without Future
Upstream of I-

680
Improvements

Alternative 4/d 5
with Future

Upstream of I-
680

Improvements

Vel Depth Vel Depth Vel Depth Vel Depth

(ft/s) (ft) (ft/s) (ft) (ft/s) (ft) (ft/s) (ft)

13603 6.2 7.0 5.8 8.4 6.2 7.0 5.7 8.4
13553 6.1 7.0 5.7 8.5 6.1 7.0 5.6 8.4
13503 5.9 7.3 5.5 8.8 5.8 7.3 5.4 8.7
Note: 1. Locally Developed Future Upstream Improvements are described in Section 5.2.2.
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CHAPTER 6: SUMMARY

This appendix (Appendix B, Part I: Hydraulic Analysis of Alternatives) presents the
modeling input and results for the without-project and project alternatives hydraulics.
Modeling in this portion of the engineering appendix is based both on steady-state, 1-
dimensional flow for the original modeling (retained for continuity) and unsteady, 1-
dimensional flow for the revised GRR modeling. The total stage-discharge uncertainties for
six index reaches upstream of I-680 and five index reaches downstream of I-680 were
developed for the without-project and project alternatives for use in Economic analysis as
presented in Appendix C: Economics. In addition, the stage-discharge uncertainties were used
to size project alternatives 2A/d, 2B/d, and 4/d using risk-based principles.

The hydraulic results documented in this appendix were applied to the development of the
floodplain mapping for the without-project and project alternatives. Details on the 2-
dimensional modeling and mapping of overflows are presented in Appendix B, Part II:
Floodplain Development.

Readers are referred to HDR, Inc.’s Technical Memorandum, Berryessa Creek Hydraulic
Analysis, (HDR 2004) for details on the initial development and calibration of the without-
project HEC-RAS steady-state model. Tetra Tech Inc.’s Technical Memorandum to U.S.
Army Corps of Engineers, Changes to without-project Hydraulic Modeling (Tetra Tech
2005) details the changes made by Tetra Tech to the HDR HEC-RAS model which serve as
the basis for the modeling reported in this document.

The following refinements for the selected plan during the detailed design phase are routinely
carried out:

 Obtain updated topographic data to ensure that all channel breaklines are properly
identified.

 Conduct detailed survey of bridge and culvert crossings.

 Model calibration is recommended if high water events occur and high water marks
can be measured during the peak flow event.
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CHAPTER 1: FLOODPLAIN DEVELOPMENT METHODOLOGY

1.1 Study Methodology

Floodplains for Berryessa Creek were developed for the 20, 10, 4, 2, 1, 0.5, and 0.2 percent
chance exceedance flood events. The project study reach for Berryessa Creek extends from
upstream of the Old Piedmont Road in the City of San Jose to just upstream of the Calaveras
Boulevard in the City of Milpitas. The study area watershed is divided into two distinct sub-
areas by the Interstate 680 (I-680) embankment located approximately midway through the
study reach. The I-680 embankment forces breakout flow upstream of the I-680 embankment
to either pond in low areas along the embankment or return to the creek channel. Therefore,
the embankment was used to divide the study area into two separate floodplains, each
modeled with a separate FLO-2D model. The first floodplain encompasses the study area
from Old Piedmont Bridge to the I-680 embankment and is referred to as the Upper Model.
The second floodplain encompasses the study area downstream of the I-680 embankment to
Calaveras Boulevard (with the modeling extending to Penitencia Creek) and is referred to as
the Lower Model. In this appendix, “Lower” Berryessa Creek refers to the portion of the
authorized Federal project downstream from I-680, rather than to the SCVWD’s Lower
Berryessa Creek Project, which is located downstream from the Federal project.

The methodology used for modeling Berryessa Creek overflows was determined through
discussions with the Sacramento District of the U.S. Army Corps (SPK) and the Santa Clara
Valley Water District. The original GRR methodology was built on the premise of using the
available F3 pre-Feasibility Scoping Meeting without-project conditions (pre-FSM) report
steady state HEC-RAS channel (HDR 2004b) and HEC-HMS watershed modeling (NHC,
2003, 2006) coupled with FLO-2D for overbank modeling. The study methodology was
extensively revised in 2010 to account for the effects of upstream attenuation on breakout
flows. It was determined that the Upper FLO-2D model should be extended to encompasses
the urban channelized portions of Sierra Creek, a major tributary to Berryessa Creek. The
study methodology was revised to use FLO-2D to model both the channel and overbank
flows in the Upper Model and use an unsteady HEC-RAS model coupled with FLO-2D for
overbank flow in the Lower Model.

The following sections describe the Original 2004 and Revised 2010 GRR Methodologies.
The original GRR methodology is included to provide continuity for floodplain development
used in the incremental analysis and preliminary array of alternatives development in 2009.
The revised 2010 GRR Methodology was used for evaluation of the final array of
alternatives.
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1.1.1 Original 2004 GRR Floodplain Development Methodology

The following steps were used in the development of a one storm event floodplain for any
given alternative/increment:

1. A steady state HEC-RAS model of Berryessa Creek, extending from downstream of
Calaveras Boulevard to upstream of Old Piedmont Road, was constructed to reflect
the alternative being investigated (see Appendix B, Part I, “Hydraulic Analysis of
Alternatives”).

2. The appropriate peak storm event discharges were input into the HEC-RAS model.
Using the methodology developed by HDR, Inc. (HDR 2004b) for the January 2004
Feasibility Scoping Meeting (FSM) document, peak breakout discharges at the
upstream bridge crossings were manually removed from the flow input file (see
Section 1.2.1.1).

3. The Berryessa Creek HEC-RAS model was run with the peak breakout discharge
modified flow input file to determine the lateral peak breakout discharges.

4. The bridge and lateral peak breakout discharges were input into a modified HEC-
HMS model based on the original developed by NHC, Inc. (NHC 2003, 2006) for the
FSM document. The peak breakout discharges were added to the model using
diversion cards to develop diversion hydrographs (see Section 1.3.1).

5. The diversion hydrographs were converted to unit hydrographs (see Section 1.3.1).
6. The HEC-RAS output was used to determine the incremental breakout discharges

from the channel for individual cross sections along the lateral weir (see Section
1.3.1).

7. The incremental lateral breakout discharges were multiplied by the unit hydrographs
to develop inflow hydrographs for the FLO-2D Grid Cells along the lateral weirs (see
Section 1.3.1).

8. The upstream bridge breakout hydrographs were assigned to the appropriate FLO-2D
grid cell (see Section 1.3.1).

9. The lateral breakout hydrographs and bridge breakout hydrographs were combined
into FLO-2D format inflow input files for the Upper and Lower Models.

10. The Upper and Lower FLO-2D Models were run using the event inflow files.
11. The Upper and Lower FLO-2D output files were processed using the FLO-2D post-

processor program MAPPER to create water surface elevation and flow depth
ArcMap shapefiles based on the FLO-2D grid system.

12. The water surface elevations grids were overlain on the structure shapefiles and the
water surface elevation for the impacted structures were assigned in ArcMap. This
data was then supplied to the study economist.

13. The flow depth output from the Upper and Lower FLO-2D models were overlain on
the aerial photographs to create the floodplain mapping.
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1.1.2 Revised 2010 GRR Floodplain Development Methodology

The 2010 revisions to the GRR methodology allowed for simplifying the workflow needed to
develop a floodplain for a given alternative. The following steps describe the development of
a one-storm-event floodplain using the revised GRR methodology.

1. A FLO-2D model of the Upper Berryessa Creek and overbanks extending from Old
Piedmont Road to I-680 was constructed to reflect the existing without-project
conditions.

2. An unsteady HEC-RAS model was developed for Berryessa Creek downstream of I-
680 (see Appendix B, Part I, “Hydraulic Analysis of Alternatives”).

3. The inflow for Berryessa Creek upstream of Old Piedmont Road was taken from the
HEC-HMS model developed by NHC, Inc. (NHC, 2003, 2006) for the FSM
document.

4. The inflow hydrographs for the three Upper Model tributaries, Sierra, Crosley, and
Sweigert Creeks, were determined from the HEC-HMS model. The tributary inflow
hydrographs were adjusted to account for the culvert inlets capacity based on full
inlet flow control (see Section 1.3.2.1).

5. The inflow hydrographs were formatted into a FLO-2D format inflow file for the
Upper Model, and the Upper Berryessa Creek FLO-2D model was run.

6. The I-680 outflow hydrograph from the Upper FLO-2D Model was then used as the
inflow at the upstream boundary of the unsteady Lower Berryessa Creek HEC-RAS
Model. Hydrographs for subareas and tributaries entering Berryessa Creek
downstream of I-680 were taken from the HEC-HMS model developed by NHC, Inc.
and input in the Lower HEC-RAS model.

7. The Lower HEC-RAS model was then run to determine the breakout flows along the
creek.

8. The lateral weir output was used to determine the incremental breakout discharge
from the channel between individual cross sections as well as the overall lateral weir
outflow hydrograph and the incremental lateral breakout discharges were used to
distribute the breakout hydrograph along the lateral weirs extent (see Section 1.3.2.2).

9. The lateral breakout hydrographs were combined into a FLO-2D format inflow file
for the Lower FLO-2D Model (see Section 1.3.2.2).

10. The Lower FLO-2D Model was run using the event inflow files.
11. The Upper and Lower Model FLO-2D output files were processed using the FLO-2D

post-processor program MAPPER to create water surface elevation and flow depth
ArcMap shapefiles based on the FLO-2D grid system.

12. The water surface elevations grids were overlain on the structure shapefiles and the
water surface elevation for the impacted structures were assigned in ArcMap. This
data was then supplied to the study economist.

13. The flow depth output from the Upper and Lower FLO-2D Models were overlain on
the aerial photographs for the study area to create the floodplain mapping.
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1.2 HEC-RAS Outflow Breakout Discharge Development

Breakout flows from the HEC-RAS models were used as inputs into the Upper and Lower
FLO-2D Models for the original GRR methodology. For the revised GRR methodology, the
HEC-RAS breakout flows were only used for the Lower FLO-2D model. The following
sections describe the original and revised GRR methodologies for developing the breakout
discharges from the Berryessa Creek HEC-RAS model.

1.2.1 Original GRR HEC-RAS Breakout Discharge Development Methodology

The without-project Berryessa Creek HEC-RAS model was originally developed by HDR,
Inc. (HDR 2004a) in support of the F3 (pre-FSM) phase of the GRR. During the F4 pre-
Alternative Formulation Briefing with-project conditions (pre-AFB) phase of the GRR from
2005-2009, the HEC-RAS model was further refined by Tetra Tech, Inc. and the refined
baseline model was then used to determine the without-project breakout discharges from
Berryessa Creek.

The without-project HEC-RAS model developed by HDR, Inc. simulated breakout
discharges using the lateral weir routine. The routine automatically determines the breakout
discharge over a lateral weir between each cross section within the lateral weir. The lateral
weir routine removes the breakout discharge from further downstream computation in the
model and they were permanently removed from the system. A new version of the HEC-RAS
software was released by HEC between the F3 (pre-FSM) and F4 (pre-AFB) phases of the
GRR containing improvements to the lateral weir routines. Due to changes in the software,
without-project breakout discharges were recomputed using the updated HEC-RAS software.

Another crucial part of the Upper Model modeling effort was to quantify the breakout
discharges at the three crossings of concern over Berryessa Creek upstream of I-680. The
crossing breakout discharges occur at Old Piedmont Road Bridge, Piedmont-Cropley
Culvert, and Morrill Avenue Culvert. The lateral weir routine does not support usage at
bridge and culvert crossings. In order to determine the breakouts at the bridges, HDR, Inc.
developed a methodology to iteratively determine the breakout discharges and remove them
from the input flow file. This same method was used for the F4 (pre-AFB) phase of the GRR
to determine the breakout discharges at the three crossings for this model.

1.2.1.1 Bridge Breakouts

The major source of flooding for the Upper FLO-2D model upstream of I-680 is breakout
flows originating at bridge and culvert crossings. The breakouts occur at Old Piedmont Road
Bridge, Piedmont-Cropley Culvert, and Morrill Avenue Culvert. Using the methodology
developed by HDR, Inc. during the F3 (pre-FSM) phase of the GRR, the breakout discharges
were determined starting at the Old Piedmont Bridge working downstream (HDR 2004a).

Tetra Tech, Inc. refined baseline and alternative HEC-RAS models were used to determine
the bridge/culvert breakout discharges. The initial steady flow data file was prepared using
the peak discharges from the F3 (pre-FSM) hydrology prepared by NHC, Inc. (NHC 2006).
The following methodology, as developed for the F3 (pre-FSM) portion of the GRR, was
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used to determine and account for the bridge/culvert breakout discharges at the three
crossings.

1. The initial steady flow data run, developed using the F3 (pre-FSM) hydrology, was
run in the alternative HEC-RAS model.

2. The HEC-RAS model output was used to determine the breakout discharge flow at
Old Piedmont Road (see Section 1.2.2.1).

3. The peak breakout discharge for the Old Piedmont Road Bridge was subtracted from
the flow steady flow data for all flow change locations downstream of Old Piedmont
Road to create the first interim steady flow data set.

4. The model was then run using the first interim steady flow data set. The breakout
discharge for the Piedmont-Cropley Culvert was then determined from the HEC-RAS
output (see Section 1.2.2.1).

5. The Piedmont-Cropley Culvert breakout discharge was subtracted from the steady
flow data set for all locations downstream of the Piedmont-Cropley flow change
location to create the second interim steady flow data set.

6. The model was run using the second interim steady flow data set. The breakout
discharge from Morrill Avenue Culvert was then determined from the HEC-RAS
output (see Section 1.2.2.1).

7. The Morrill Avenue breakout discharge was then subtracted from the steady flow data
set for all flow change locations downstream of Morrill Avenue to create the final
steady flow data set for the model.

8. The HEC-RAS model was run using the final steady flow data set to determine the
lateral weir breakout discharges for Berryessa Creek upstream of I-680.

It should be noted that this method was used to determine the breakout discharges and steady
flow data sets only for the locations above I-680. The primary assumption of this
methodology is that all breakout flows returns to Berryessa Creek at the I-680 culvert,
negating the need to continue modeling the breakout flow deletion downstream of the I-680
culvert. This assumption negates the need to actually model the return of the breakout flows
to the channel and the hydrology downstream of the I-680 culvert is taken directly from
without-project hydrology as reported by NHC, Inc. (NHC 2003, 2006). This method is
described in more detail in the Hydraulic Modeling Berryessa Creek Floodplain
Development (HDR 2004a).

1.2.1.2 HEC-RAS Steady Flow Data Set Development

The HEC-RAS Berryessa Creek model contains numerous tributary inflows, bridge/culvert
breakouts, and lateral weir breakouts in the study area. The without-project hydrology for
Berryessa Creek produced by NHC, Inc. was used as the initial HEC-RAS steady flow data
set. Since the breakout discharges at the bridges could not be handled internal to the HEC-
RAS program, the breakout discharges were manually removed from the initial HEC-RAS
steady flow data set. This iterative process was completed for each frequency event run.

The bridge/culvert breakout discharges were removed from the steady flow data set by
subtracting the bridge/culvert breakout discharge from each flow change location
downstream of the breakout to the I-680 culvert. The process created an interim steady flow
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data set that was then used to determine the breakout discharge at the next downstream
bridge. Once all bridges/culverts breakout discharges were determined, the final steady flow
data set for the frequency event was completed for the Upper Model.

The bridge breakouts are located upstream of I-680. The primary assumptions of the
methodology was that the overland flow in the Upper Model returned to the channel at the I-
680 culvert and no change in the flows downstream of the culvert would occur. This
assumption was used to develop the F3 (pre-FSM) hydrology (NHC 2003) and floodplain
development (HDR 2004a) and was continued to this phase for continuity. Therefore the
steady flow data for the HEC-RAS downstream of I-680 was taken directly from the without-
project hydrology peak flows.

Old Piedmont Road
Old Piedmont Road at the Berryessa Creek Bridge slopes away from the channel and
connects to a number of adjacent streets that continue to slope away from Berryessa Creek
channel. Flows escaping in this area will continue away from the creek until returning to the
channel near the I-680 culvert. In general, a majority of the flow overtopping Old Piedmont
Bridge will be simple weir flow across the bridge deck and re-enter the creek channel on the
downstream side of the bridge. A small portion of the weir flow though, will follow the road
slope and flow away from the channel.

The Old Piedmont Road Bridge breakout discharges were developed using the method
developed by HDR, Inc. for the F3 (pre-FSM) condition HEC-RAS model (HDR 2004b).
This approach uses the flow depth over the bridge deck as the energy grade elevation for
flows escaping down Old Piedmont Road. A simple Old Piedmont Road HEC-RAS model
was constructed based on the road dimensions and slope and was used to develop a discharge
versus energy grade elevation rating curve for the flows down Old Piedmont Road. The Old
Piedmont Bridge deck elevation was subtracted from the water surface elevation from
Berryessa Creek HEC-RAS model to determine the Old Piedmont Road energy grade
elevation. The energy grade elevation and the rating curve were then used to determine Old
Piedmont Road breakout discharge.

Piedmont-Cropley Culvert
The culvert under Piedmont road and Cropley Avenue is a major point source of flooding
upstream of I-680 due to the limited culvert capacity. The breakout discharge at the
Piedmont-Cropley Culvert was determined by using the culvert weir flow as computed by the
HEC-RAS model. The entire weir flow was assumed to escape and not return to the channel
downstream of the culvert for the following reasons:

(a) The culvert is over 407 feet long.
(b) The breakout spills onto Cropley Avenue which slopes away from Berryessa Creek.
(c) The culvert alignment crosses two major roads, a number of raised curbs, and traffic

islands between the culvert inlet and outlet that prevent the flow from continuing
down the creek at end of the culvert.
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Morrill Avenue Culvert
The Morrill Avenue culvert was the last remaining point breakout location in the Upper
Model that required manual correction. The breakout discharge at this culvert was assumed
to not re-enter the creek downstream of the culvert for the following reasons:

1. The headwall at Morrill Avenue is raised approximately 3 feet for the width of the
culvert both upstream and downstream of the culvert, does not tie into any flow
barrier, and prevents flow from continuing downstream. The upstream headwall is
shown in Figure 1-1.

2. The roads adjacent to Morrill Avenue paralleling either side of Berryessa Creek slope
away from the channel and into residential subdivisions areas.

Due to the headwall disruption and flow paths away from the creek, the Morrill Avenue
breakout was based on the weir flow as determined by the HEC-RAS model.

Figure 1-1 Morrill Avenue Culvert Headwall looking Downstream

Lateral Overflows
The remaining source of flooding from Berryessa Creek for the Upper Model and all of the
flooding for the Lower Model is overflow from low areas along the creek banks. All lateral
overflows in the Upper Model were assumed to break from the creek and flow independently
overland due to the alluvial fan nature of the upper creek. In the Lower Model the channel
alignment has been re-routed in the past, so that the channel is now nearly perpendicular to
the general topographic slope. Therefore, breakout flows in the Lower Model would flow
away from the creek following the general topographic slope. Breakout flows would be
forced to re-enter the creek only once they meet a barrier that redirects flow back towards the
channel. The barriers for the Lower Model watershed include the I-680 embankment, the
Penitencia Creek floodwall, and levees downstream of the study area along the lower
Berryessa Creek.
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The channel reaches with lateral flooding potential were modeled in the Berryessa Creek
HEC-RAS model using the lateral weir routine. The lateral weir routine in HEC-RAS
calculates a peak overbank discharge between each cross section based on the water surface
elevations and the lateral weir elevation at each cross section for the specified lateral weir
reach. The lateral weir routine accounted for the breakout discharge loss from the channel by
reducing the channel flow for the next downstream cross section. The lateral weir breakout
flow was coded to leave the modeling system and not return later to a downstream cross
section.

Three lateral weirs were modeled in the HEC-RAS model for the reach upstream of I-680 for
the baseline, two along the left bank and one along the right bank. Four lateral weirs were
modeled along the left bank of the baseline HEC-RAS model downstream of I-680. Table
1-1 lists the lateral breakout locations and stations as coded in the HEC-RAS model. The
lateral weir lengths were taken from the lateral structure embankment stationing in the HEC-
RAS model as developed by HDR (HDR, 2004b).

Table 1-1 Lateral Weir Locations
Weir Location

(Upstream To Downstream)
Upstream Station

Downstream
Location

Length, Ft

Upstream of Crosley Creek Parkhaven to
Messina (Right Bank)1 31,895 31,026 869

Upstream of Morrill Street –Crosley to US of
Morrill (left bank)1 30,468 29,993 475

Upstream of Cropley Ave. – Downstream of
Morrill Street to Cropley Ave (Left Bank)1 28,161 27,642 519

Upstream of Montague Ave. - I-680 to
Montague (Left Bank)1 25,295 21,821 3,474

Downstream of Montague – Downstream of
Montague to UPRR Bridge (Left Bank)2 21,666 21,270 396

Upstream of Yosemite Avenue –
Downstream of Ames Avenue to Yosemite
Avenue (Left Bank)2

18,543 17,602 941

Downstream of Yosemite Street –Yosemite
to Piedmont Creek (Left Bank)2,3 17,460 16,654 806

Downstream of Piedmont Creek – Piedmont
Creek to Los Coches Ave (Left Bank)2,3 16,654 14,467 2,187

Notes:
1. Lateral weirs included in the Lower Model.
2. Lateral weirs included in the Upper Model.
3. The Yosemite to Los Coches lateral weir was modeled as one lateral weir in the HEC-RAS model,

but treated as two in the inflow input due to additional inflow from Piedmont Creek

The total breakout discharge for each lateral weir reach was determined by subtracting the
downstream most weir cross section channel flow from the upstream most weir channel cross
section. The incremental lateral weir breakout discharge is the overflow between individual
cross sections in a lateral weir reach and was determined by subtracting adjoining cross
sections along the lateral weir length. The sum of the incremental lateral weir breakout
discharges equals the total breakout discharge. The peak incremental lateral weir breakout
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discharge was then used to apportion the lateral weir breakout hydrographs along the
respective FLO-2D grid nodes along the lateral weir.

1.2.2 Revised GRR HEC-RAS Breakout Discharge Development Methodology

The revised GRR methodology modified the HEC-RAS model for the Lower Model. The
without-project Berryessa Creek HEC-RAS model, originally developed by HDR, Inc. (HDR
2004a) in support of the F3 (pre-FSM) phase of the GRR, was modified to eliminate the
reach upstream of the I-680 culvert. In addition, the 60 percent
design for the Santa Clara Valley Water District’s Lower Berryessa Project (starting just
downstream of Calaveras Bridge) was incorporated in the HEC-RAS geometry. The HEC-
RAS model inflow inputs were then modified to allow the model to run in the unsteady
mode. The Upper FLO-2D model was modified to include the Berryessa Creek and Lower
Sierra Creek channels and extended south to the boundary with the Penitencia Creek
watershed. The Upper FLO-2D model was used to develop the channel outflow hydrograph
at the I-680 culvert eliminating the need for HEC-RAS modeling upstream of the I-680
culvert. The revised HEC-RAS model was then used to determine the without-project
breakout discharges from Berryessa Creek for the Lower Model.

The without-project HEC-RAS model simulated breakout discharges using the lateral weir
routine. The routine automatically determines the breakout discharge hydrograph over each
lateral weir. The lateral weir routine removes the breakout discharge from further
downstream computation in the model unless coded to return to the channel.

1.2.2.1 Lower Model HEC-RAS Unsteady Flow Data Set Development

The lower HEC-RAS Berryessa Creek model contains numerous tributary inflows in the
study area and for the reach downstream of the Calaveras Boulevard. The results of the
without-project HEC-HMS model developed for the F3 (pre-FSM) portion of the GRR (NHC
2003) were used to generate the inflow hydrographs to the Lower Model. Hydrographs for
each inflow location to Berryessa Creek were taken from the HEC-HMS model and added as
lateral inflow hydrographs. The upstream boundary inflow hydrograph was developed from
the Upper Model FLO-2D outflow at the I-680 culvert.

Downstream of I-680, flow breaks out of the channel from low areas along the creek banks.
The lateral overflows for the Lower Models were modeled using the lateral weir routine for
the unsteady HEC-RAS model. The assumptions associated with the lateral weir overflows
for the Lower Model from the original GRR methodology were kept in the revised GRR
methodology. These assumptions include:

 Breakout flows in the Lower Model will flow away from the creek and follow the
general topographic slope.

 Breakout flows will be re-directed back to the channel only once they meet a barrier.
For the Lower Model, the Penitencia Creek floodwall and levees on Berryessa Creek
downstream of the study area served as the barriers.
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The four lateral weirs were modeled along the left bank of the baseline HEC-RAS model
downstream of I-680. The associated lateral weir locations and crest elevations from the
baseline HEC-RAS model were retained. Table 1-1 lists the lateral breakout locations for the
Lower Model (indicated by notation 2) and the weir lengths used in the HEC-RAS model.

By applying the lateral weir routine in an unsteady HEC-RAS model, the outflow hydrograph
for each lateral weir was directly computed. The peak incremental breakout discharge for
each lateral weir reach was determined by sequentially subtracting the channel discharge
associated with the maximum water surface for adjoining cross sections along the lateral
weirs. The peak incremental lateral weir breakout discharge was then used to apportion the
lateral weir breakout hydrographs along the respective FLO-2D grid nodes along the lateral
weir.

1.3 FLO-2D Inflow Development

FLO-2D requires inflow hydrographs to simulate the flooding over the grid system. Inflow
hydrographs were therefore developed for input into the Upper and Lower FLO-2D models
from the baseline HEC-RAS and HEC-HMS modeling. The following sections describe the
original and revised GRR methodologies for developing the inflow hydrographs to the Upper
and Lower FLO-2D Models.

1.3.1 Original GRR FLO-2D Inflow Methodology

The updated without-project HEC-HMS model developed for the F3 (pre-FSM) portion of
the GRR (NHC 2006) was used to develop the shape of the hydrographs for the breakouts
from the bridges, culverts, and lateral weirs. The without-project hydrology does not route
breakout flows separately through the study area and therefore does not include any
attenuation for breakouts that flow overland and later return to Berryessa Creek at the I-680
culvert. The assumption of no attenuation of breakout flows was maintained throughout the
GRR as described in the without-project hydraulics (HDR 2004a, NHC 2003, 2006).

The assumption of no attenuation for breakout flow was used in the development of the
breakout hydrographs to maintain consistency with the F3 (pre-FSM) hydrology. The
without-project HEC-HMS model was modified to create two breakout diversion HEC-HMS
models, one for Berryessa Creek above I-680 and one for the Berryessa Creek below I-680.
The upstream HEC-HMS models contains the breakouts at the three bridge/culvert crossings
and the three lateral weirs located upstream of I-680. No separate routing of these breakout
flows above I-680 was done to remain consistent with the without-project hydrology. The
downstream HEC-HMS model contains the breakouts for the four lateral weirs downstream
of I-680 with no diversions upstream of I-680.

To modify the without-project HEC-HMS model, diversion cards were inserted into the
HEC-HMS model at the locations of the breakouts. The diversion cards were used to specify
a rating curve relating the total channel inflow to diverted outflow. Flow remained in the
channel until the channel capacity was exceeded. Once the channel capacity was exceeded,
all excess flow was diverted. The channel capacity was determined from the HEC-RAS
model output to be the bridge/culvert capacity at the bridge breakout locations and the
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channel flow at the downstream most cross section of the lateral weirs. The overflow
hydrographs were created from the HEC-HMS output from the diversion nodes.

Since the FLO-2D model is a volume conserving, two-dimensional flood routing model, the
area of inundation is primarily a function of the flood volume in the hydrograph. The flood
hydrograph in Berryessa Creek is relatively steep and narrow, see Figure 1-2, with the peak
discharge associated with a flood volume. In Berryessa Creek upstream of I-680, the 1%
chance exceedance flood event at the Cropley-Piedmont Culvert has a volume of 686 acre-
feet and peak discharge of 1,370 cfs over a total duration of 72 hours. The majority of the
flood flow occurs over a seven hour duration. The without-project culvert capacity is 1,016
cfs resulting in an ability to pass 96% of the total 1% chance exceedance flood volume. The
resulting breakout flow volume is 28 acre-ft with a peak discharge of 354 cfs accounting for
4% of the total volume of the flood hydrograph and occurs for less than a two hour duration.

Figure 1-2 1% Chance Exceedance Flood Event Hydrograph Upstream and Downstream of
Piedmont-Cropley Breakout for the Without-Project Condition
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Figure 1-3 shows the inflow, outflow, and breakout hydrographs for the lateral breakout from
the I-680 culvert to Montague Avenue on Berryessa Creek downstream of I-680 for the 1%
chance exceedance flood event. The double peak seen in the figure is the result of a
difference in timing of Sierra Creek which enters Berryessa Creek just upstream of Morrill
Avenue. The resulting hydrograph has a 1% chance exceedance storm volume of 1,351 acre-
ft with a peak discharge of 2,140 cfs. The lateral breakout upstream of Montague Avenue
results in a total flood volume of 199 acre-ft escaping into the floodplain over the length of
the reach with a peak discharge of 1,170 cfs. The breakout is approximately 15% of the total
flood volume. The channel downstream of the breakout contains a total of 970 cfs and passes
a flood volume of 1,152 acre-ft.

The diversion hydrographs developed with the modified HEC-HMS model were converted to
unit hydrographs by dividing the diversion hydrograph discharge at each time step by the
peak hydrograph discharge. The incremental lateral breakout discharge was used along with
the diversion unit hydrograph to create a breakout hydrograph for each cross section in the
lateral weir. The breakout hydrographs were then used in the creation of the FLO-2D flow
input files. The details of the creation of these FLO-2D inflow files are discussed in Section
2.1.8.

Figure 1-3 1% Chance Exceedance Flood Event Hydrograph for Lateral Weir Breakout between I-
680 Culvert and Montague Avenue for the Without-Project Condition
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1.3.2 Revised GRR FLO-2D Inflow Methodology

Due to the 2010 revisions to the Upper Model, the development of the FLO-2D inflow files
differs for the Upper and Lower Models. The Upper Model inflows are based on inflow to
the Berryessa and Sierra Creek channels. The Lower Model inflows are based on the lateral
weir breakout discharges as in the original GRR methodology with minor changes in the
development process. The following sections describe the process for developing the inflows
for the Upper and Lower FLO-2D Models

1.3.2.1 Upper Model

The major revision to the original GRR was the modification of the Upper FLO-2D model to
include the Berryessa and Sierra Creek channels. This modification allowed for the Upper
FLO-2D Model to compute both the in-channel and overbank flows for Berryessa Creek,
eliminating the need to manually transfer the breakouts between the HEC-RAS and FLO-2D
models. In addition, the attenuation of overland flow and storage in low areas is accounted
for in the revised GRR methodology.

The Upper FLO-2D Model routed the flows from upstream of Old Piedmont Road to the I-
680 culvert. The outflow hydrograph at the I-680 culvert was then used as the inflow
hydrograph to the Lower HEC-RAS model.
The results from the without-project HEC-HMS model developed for the F3 (pre-FSM)
portion of the GRR (NHC 2003) were used for the inflow hydrographs to the Upper Models.
Inflow hydrographs were developed for the upstream end of Berryessa Creek and three
tributary inflows entering the creek upstream of I-680. The locations of the four inflow points
to the Upper Model were:

 Berryessa Creek above Old Piedmont Road
 Sweigert Creek culvert outlet at Berryessa Creek
 Crosley Creek culvert outlet at Berryessa Creek
 Sierra Creek culvert outlet at upstream end of Sierra Creek urban channel

The inflow hydrograph for Berryessa Creek above Old Piedmont Road was taken directly
from the HEC-HMS model results.

The three tributary inflows are conveyed fully—or partially, in the case of Sierra Creek—to
the Berryessa Creek Channel. The HEC-HMS modeling did not incorporate the effects of the
culvert capacity on the inflow to Berryessa Creek. In order to include the limitations of the
culvert’s capacity, the inflow hydrographs for each tributary were modified to account for the
inlet capacity at the upstream end of the storm drain culverts where the flows from the
undeveloped areas were captured and routed beneath the residential areas to Berryessa Creek.
The limiting capacity of the storm drain system in the residential areas between the culvert
upstream inlet and outlet at Berryessa Creek were not addressed. This was due to complexity
of the residential culvert networks with a multitude of storm drain inlets in the residential
areas. Addressing this issue would require a level of modeling beyond the scope of the GRR.
The hydrologic modeling conveyed the entirety of the flow from tributary creeks to
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Berryessa Creek without accounting for conveyance limitations in the interior drainage
system. Hence, the inflow to Berryessa Creek, especially for the larger events is likely to be
overestimated. The overestimation of the flows in Berryessa Creek leads to a conservative
design and therefore it was deemed acceptable not to model the interior drainage system,

Each of the three creeks was modeled in the HEC-HMS model by two subbasins. The upper
subbasin represented the undeveloped watershed above the culvert inlet and the lower
subbasin represented the developed area downstream of the culvert inlet. The tributary inflow
hydrographs were developed using the following steps:

1. The outflow hydrographs for the upper and lower subbasins for each tributary creek
were taken from the HEC-HMS model and entered into an Excel spreadsheet.

2. The upper outflow hydrograph was subtracted from the lower outflow hydrograph to
produce the hydrograph for the lower subbasin contribution at Berryessa Creek.

3. The capacity of the culvert inlets, assuming full inlet control, was determined for each
culvert to the top of the inlet headwall.

4. The upper watershed hydrograph was truncated for flows above the culvert inlet
capacity assuming all flows greater than the inlet capacity was lost.

5. The truncated upper and lower hydrographs were combined to create the inflow
hydrograph to the Upper FLO-2D model.

The Berryessa Creek hydrograph and the three tributary hydrographs were then compiled
into a FLO-2D inflow file for each storm event.

1.3.2.2 Lower Model

The Lower Model used the unsteady Berryessa Creek HEC-RAS model to route in-channel
flows and develop the breakout flows. The resulting breakouts were then routed overland
using FLO-2D. The resulting breakout hydrograph for each of the four lateral weirs in the
HEC-RAS model was used as the basis for the inflow hydrographs to the Lower FLO-2D
Model. The unsteady HEC-RAS model results were apportioned to the FLO-2D grid cell
along the lateral weirs and then converted to a FLO-2D model compatible inflow file. The
Lower FLO-2D Model inflow file was developed using the following steps:

1. The lateral weir breakout hydrographs and peak channel discharges corresponding to
the maximum water surface for all Berryessa Creek cross sections were entered into
an Excel spreadsheet.

2. The cross sections along the lateral weirs were assigned to corresponding FLO-2D
nodes in the Lower Model. Due to the spacing of the cross sections and grid cell size,
some cross sections were assigned to multiple grid nodes.

3. The incremental peak breakout discharges were determined by subtracting the peak
channel flow of adjoining cross sections along each lateral weir.

4. The incremental peak breakouts for each lateral weir were then converted to a
percentage of the total peak lateral weir breakout, and the percentage of breakout flow
discharging at each FLO-2D grid was determined. For cross sections assigned to
multiple FLO-2D grid nodes, the cross section percentage was divided equally among
the FLO-2D grids.
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5. The lateral weir outflow hydrographs were apportioned along the FLO-2D lateral
weir grid cells by multiplying the lateral breakout hydrograph by the breakout flow
percentages determined in Step 4 for each grid cell. Individual breakout hydrographs
for each grid were developed.

6. The individual grid hydrographs were combined into a FLO-2D inflow file.
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CHAPTER 2: FLO-2D MODEL DEVELOPMENT

Separate FLO-2D models were developed by Tetra Tech for the Upper Model and Lower
Model. In 2010, the Upper FLO-2D Model was revised by adding the Berryessa and Sierra
Creek channels to the FLO-2D model and expanding the overall coverage of the Upper
Model. The following sections discuss the development of the original Upper and Lower
FLO-2D Model and the revisions made to the Upper FLO-2D Model in 2010.

2.1 Original GRR FLO-2D Model

Version 2004.6.1 of FLO-2D was used to model the Berryessa Creek Overflow Floodplains.
The creation of the FLO-2D model required for the analysis included the following steps:

(a) Creation of the FLO-2D grid system
(b) Graphical spatial editing of streets, levees and hydraulic structure model components
(c) Preparation of the inflow hydrographs

The FLO-2D model and each of the model features above will be discussed in the following
sections.

2.1.2 FLO-2D Description

FLO-2D is a volume conservation model that distributes a flood hydrograph over a system of
square grid elements (tiles). It is a two-dimensional flood routing model that numerically
routes a flood hydrograph while predicting the area of inundation and simulating floodwave
attenuation. Two dimensional flood routing is accomplished using a finite difference
numerical integration of the equations of motion and the conservation of fluid volume (full
dynamic wave equation) for either a water flood or a hyperconcentrated sediment flow. The
FLO-2D model is able to account for rainfall, infiltration, levees, hydraulic structures, streets,
hyperconcentrated sediment flows, and the effects of buildings or flow obstructions.

The solution domain is discretized into uniform, square grid elements. The computational
procedure for overland flows involves calculating the discharge across each of the boundaries
in eight potential flow directions. FLO-2D is on FEMA’s list of approved hydraulic models
for riverine and unconfined alluvial fan flood studies. Further model information can be
found at the following website: www.flo-2d.com.

Since the FLO-2D model is a volume conserving, two-dimensional flood routing model, the
area of inundation is primarily a function of the flood volume in the hydrograph. FLO-2D
was selected for this project because it is an effective tool for analyzing unconfined flows
over complex topography such as alluvial fans and floodplains, split flows, and urban
flooding, all of which are present in the study area. In addition, FLO-2D has options for
unlimited channel and floodplain hydrographs.

http://www.flo-2d.com/
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2.1.3 FLO-2D Grid Development

FLO-2D uses a finite difference grid system to represent the topography and to simulate
unconfined flow over the floodplain. The grid system consists of square grid elements
covering the study area. The grid element elevation data was based on a triangulated irregular
network (TIN) supplied by the Corps of Engineers Sacramento District (SPK) and on
topographic surveying conducted for the Santa Clara Valley Water District (SCVWD). The
Berryessa Creek TIN was sampled at a 5-foot interval to create an elevation grid points
(points) file. The files were then input into the FLO-2D Grid Developer System (GDS)
program which filtered the data, defined the model boundary cells and assigned the grid cell
elevation. Both the Upper and Lower models use a grid element of 100-foot square.

The study area watershed was divided into two distinct sub areas by I-680. The interstate is
located approximately midway through the study reach. The interstate creates a barrier across
the watershed which has only one flow path through it, the Berryessa Creek culvert. Using
the interstate embankment to divide the study area, two FLO-2D models were created to
simulate the overbank flooding that occurs upstream of the Calaveras Boulevard Bridge in
the City of Milpitas to the vicinity of the Old Piedmont Bridge in the City of San Jose. One
FLO-2D model was developed for the area upstream of I-680 (referred to as the Upper
Model) and the other for the area downstream of I-680 (referred to as the Lower Model).
Figure II-1 shows the location of the model boundaries for both the Upper and Lower Model
area used for the analysis.

The Upper FLO-2D Model encompasses the floodplain of Berryessa Creek extending from
just above Old Piedmont Road to the I-680 culvert (see Figure 2-1). The boundary of the
Upper FLO-2D model extends from approximately one quarter of a mile upstream of the Old
Piedmont Road Bridge to the east, I-680 to the west, Hostetter Road on the south, and a line
parallel running approximately 1000 ft south of Landess Road. The grid system consists of
3,418 100-foot square cells.

The Lower FLO-2D model encompasses the floodplain of Berryessa Creek extending from
the I-680 culvert to just downstream of Calaveras Boulevard (see Figure 2-1). The Lower
Model is bounded by I-680 to the West, Capital Avenue to the South, Abel Street (Penitencia
Creek Floodwall) to the east, and extends along Berryessa Creek from Calaveras Boulevard
to the confluence with Penitencia Creek. The grid system consisted of 8,428 100-foot square
cells.

The downstream study limit for the Berryessa Creek flood control project is approximately
50 feet below Calaveras Boulevard. The Lower model grid system continues along Berryessa
Creek to the confluence with Penitencia Creek, which is north of the study limits. The
unconfined overland flow breaking out along the creek above Calaveras Boulevard will
continue to flow north beyond the limits of flood control project until encountering the
downstream levees of the Berryessa and Penitencia Creeks. Therefore the Lower model area
was constructed to encompass the entire possible flow area of the creek overflows.
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Figure 2-1 Upper and Lower FLO-2D Model Boundaries
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2.1.4 Overland Manning’s n and Area Reduction Factors

To simulate hydraulic flow resistance related to variable topography, vegetation, and other
roughness attributes, FLO-2D uses a Manning’s n-value roughness factor. To account for
loss of storage due to buildings or other obstruction, an area reduction factor can be applied
to each grid element. The GDS program was used to spatially edit the overland Manning’s n-
value and the area reduction factors for the grid system.

2.1.4.1 Manning’s n

Overland Manning’s n-values assigned by the GDS were based on land use, vegetation, and
other roughness considerations. The overland Manning’s n-values were established in
ArcMap GIS by assigning n-values to the study area parcel shapefiles based on land use and
other roughness factors. The overland Manning’s n-values assigned to the parcels are listed
in Table 2-1.

Table 2-1 Overland Manning’s n-Values Based on Landuse

Land Use Overland Manning’s n-Value

Residential 0.09

Industrial 0.08

Open Areas 0.035

Paved Areas 0.025

The shapefile with the assigned Manning’s n-values was imported into the GDS program.
The GDS program overlays the parcel shapefile with the model grid system and computes a
composite overland Manning’s value for each grid cell.

A small number of grid cell’s Manning’s n-values were further modified to improve the
hydraulic results of the FLO-2D model using the limiting Froude number criteria. Increasing
the n-values for some grid elements improves stability and reduces computer model run time.
A limiting Froude number of 0.9 was applied to adjust the n-values. When the limiting
Froude number was exceeded during the model simulation, the n-value was increased by an
incremental value. This reduces high velocities and surging which limits the timestep.

2.1.4.2 Area Reduction Factors (ARFs)

Area Reduction Factors (ARFs) were used to simulate the loss of storage related to structures
and other obstacles in the individual grid elements. Completely blocked elements were also
used as flow path obstructions where appropriate. To account for the spatial footprint of a
structure in a grid cell, the ARFs reduce the amount of surface area in a grid element that is
available for flood storage. Width reduction factors (WRFs) account for directional flow
blockage that eliminate or partially reduce the flow width in a given flow direction.
Directional flow blockage was assigned as a percentage of flow width in eight potential flow
directions. Aerial photos were imported to the GDS as background images to assign ARFs
for the Upper and Lower models.
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The primary obstructions in the Upper Model were homes located in dense residential
developments. The homes are generally smaller than the 100-foot square cell size. Some
structures represented in the Upper Model (near the north bank of the greenbelt area) include
larger apartment/condo buildings. WRFs and ARFs were used extensively in the Upper
Model to replicate the effects of building patterns on the floodplain.

The primary flow obstructions in the Lower Model were large areas of large industrial
buildings and a small number of areas with residential structures. In general, the industrial
building footprints are much larger than the 100-foot square cell size. Completely blocking a
grid cell from receiving flow was avoided to ensure flow depth around buildings for the
study damage assessment. To account for storage loss in locations where building footprint
encompass the entire grid element, ARF values of 95% were assigned.

2.1.5 Streets

In the Upper Model study area, the street networks in the dense residential neighborhoods
were important to distributing overland flow. The FLO-2D street component utilizes curb
height, street width and n-value. The global assignment of street parameters included a 6-
inch curb depth and a Manning’s n-value of 0.02. Street widths were determined from aerial
photos of the study area. The overall street profile was checked against the TIN and survey
data and individual grid elevations being adjusted where necessary. Portions of 36 different
streets were added to the Upper Model. The streets included major thoroughfares such as
Cropley Avenue, Morrill Avenue, and Old Piedmont Road. The remaining streets were
smaller residential streets located in the many subdivisions of the study area. The emphasis
on street flow simulation was on those streets within the network that would be effective in
distributing the floodplain flow. Figure 2-2 shows the street network modeled in the Upper
Model.

2.1.6 Levees

The levee option was used to confine floodplain flow due to obstructions, levees, or
embankments (such as a highway or railroad). Levee crest elevations and levee flow
obstruction directions were assigned for the FLO-2D levee component. When the floodplain
water surface exceeds the levee crest, broadcrested weir flow is simulated until the tailwater
is 85% of the headwater at which point the model reverts to overland flow simulation. The
levee failure option was not used in either the Upper or Lower models. The Upper model
study area does not contain any engineered levees. Figure 2-3 shows the embankments that
were modeled in the Upper FLO-2D model. The Lower model study area contains both
constructed levees along lower Berryessa Creek and some embankments. Figure 2-3 shows
the levees that were modeled in the Lower FLO-2D model.
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Figure 2-2 Street Network in the Upper FLO-2D Model
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Figure 2-3 Levees in the Upper and Lower FLO-2D Models
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2.1.7 Channels

The FLO-2D channel routine was used to model two reaches of the Berryessa Creek channel.
The entire Berryessa Creek was not simulated in either the Upper or Lower FLO-2D models
because the breakouts occur at specific locations and once flows leave the channel they do
not immediately return to the channel. The HEC-RAS model was used to determine the
breakouts from the channel as described in detail in Section 1.2. This approach assumes that
overbank breakout discharges flow independent of the channel.

Breakouts flow along the alluvial fan spreading out from the creek until forced to return to
the creek by a physical barrier. In the Upper FLO-2D model this barrier is the raised I-680
embankment and sound walls. For the Lower FLO-2D model the barrier is the Penitencia
Creek Floodwall and levees along Berryessa Creek downstream of the study reach. The
channelization of Berryessa Creek has resulted in the construction of levees along Berryessa
Creek below Calaveras Boulevard. Levees and floodwalls that meet at the confluence of the
Penitencia and Berryessa Creeks force the escaped overbank flow to return to Berryessa
Creek near the confluence. The channel option was used in the FLO-2D model to allow flows
to return to the channel and exit the model system.

Trapezoidal channel sections were assigned for the FLO-2D channel components in both the
Upper and Lower Models. Top of bank elevations were taken from the available TIN, taking
into account any levees or high banks that might not otherwise be represented in grid
elements. The channel profile was reviewed and varied to ensure a consistent downstream
gradient. The channel in the Upper Model had a 38-foot bottom width and a depth of 10 to
11.5 feet. A Manning’s n-value of 0.035 was used. Berryessa Creek was modeled from
downstream of Cropley Avenue to I-680 at the western end of the Upper model grid for
approximately 0.4 miles. The Lower Model channel consisted of a 32-foot bottom width and
a depth of 10 to15 feet. A Manning’s n-value of 0.035 was used for the entire channel.
Berryessa Creek was modeled from downstream of Calaveras Boulevard to the confluence of
Berryessa Creek and Penitencia Creek at the northern end of the Lower Model grid, a
distance of approximately 1.5 miles.

2.1.8 FLO-2D Inflow File

The FLO-2D input file was used to introduce the inflow hydrographs to the model grid
system. A unique FLO-2D inflow data file was developed for each frequency event modeled.
The input data file is comprised of a series floodplain inflow hydrographs. Each inflow grid
element has an inflow hydrograph assignment.

The bridge/culvert and lateral breakout hydrographs (see Section 1.3.1) were assigned to
appropriate grid elements in the system. The lateral weir cross sections were assigned to the
grid cell(s) located along the creek channel between cross sections. In locations where the
distance between individual lateral weir cross sections span more than one grid cell, the
incremental discharge was divided equally between all associated grid cells.
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2.2 Revised Without-Project Upper Berryessa GRR FLO-2D Model

The Original GRR Upper and Lower FLO-2D Models were updated from Version 2004.6.1
to the most recent FLO-2D release, Version 2009.06. Updating models from one FLO-2D
version to another generally involves a number of minor changes to the input files. The
changes to the input files do not affect the overall FLO-2D inputs or results. The steps
required to update the FLO-2D model files to the latest FLO-2D version are not unique to the
GRR and are documented on the FLO-2D website. Therefore the steps to update the FLO-
2D model are not documented in this report.

Revisions to the 2009 Upper FLO-2D model were made for the 2010 GRR. No further
changes were necessary for the Lower Model. The modifications to the Upper Model
included the following:

(a) Expansion of the Upper FLO-2D grid system south to the Penitencia Creek watershed
border

(b) Graphical spatial editing of streets, Manning’s n-values, area reduction values, and
hydraulic structure model components for the expanded area

(c) Developing the Berryessa Creek and Sierra Creek channels
(d) Calibrating the Berryessa Creek and Sierra Creek channels to the respective HEC-

RAS models

The following sections discuss in more detail the revisions made to the Upper FLO-2D
Model.

2.2.2 FLO-2D Grid Expansion

The Upper FLO-2D Model was expanded to the south to include the area up to the Penitencia
Creek watershed boundary. This resulted in an Upper FLO-2D Model that encompassed the
floodplain of Berryessa Creek with the following boundaries:

 East to approximately one quarter of a mile upstream of the Old Piedmont Road
Bridge

 West to the I-680 embankment
 South to Penitencia Creek
 North to a line running approximately parallel to 1000 feet south of Landess Road

The revisions to the model added 9,930 grids cells to the existing 3,418 100-foot square cells
in the Upper Model resulting in a total of 13,348 grid cells.

The Upper FLO-2D Model was expanded by developing a grid system adjacent to the
existing Upper FLO-2D model that encompasses the desired new area. The grid system was
developed in the same coordinate system and projection as used in the previous model -
California State Plane 3 - NAD 83 feet and NAVD 88 feet. LIDAR data provided by the
Santa Clara Valley Water District (SCVWD) was used to develop the grid cell elevations for
the new grid system.
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The LIDAR data provided by SCVWD covered the entire Berryessa Creek study area. The
LIDAR was developed by MDA Geospatial Services and Optimal Geomatics, Inc. in 2006
for the City of San Jose, the County of Santa Clara, and the SCVWD. The LIDAR data was
provided as point data in XYZ format text files with associated 2-foot contours by SCVWD.
The LIDAR data was provided with both the raw data and the cleaned bare earth data files.
The raw data contained all of the data points collected and included elevations for buildings
and tree canopy. This made the raw data unsuitable for developing grid cell data in the
model. The bare earth LIDAR data contained the post-processed raw LIDAR data with the
tree canopy and building points removed. The bare earth LIDAR data was used in the FLO-
2D model development.

The LIDAR data was provided as a number of individual flight line tiles, each covering an
approximately 2,500 feet square section. The tiles had an average point spacing of 5 feet
resulting in approximately 250,000 LIDAR data points per files. Due to the immense amount
of LIDAR tiles and data points involved, the LIDAR data was combined into more
manageable regional point files. Four regional files were developed for the expanded area of
the Upper Model. The individual LIDAR files for each regional file were merged using the
UltraEdit-32 version 12.20b text editor.

Once the regional files covering the study area had been completed, the FLO-2D grid system
for the expansion area was constructed. The expansion FLO-2D grid system was developed
using the FLO-2D preprocessor GDS (Grid Developer System) program version 2009.01.
The grid system was based on the same 100-by-100-foot square grid cell as in the original
GRR. The Upper Model grid system was imported as a shapefile to act as a reference for
creating the expansion grid system. The regional LIDAR files were then imported into the
GDS and used to assign grid elevation data for the expansion area. The original FLO-2D grid
system and the expansion grid system were then “stitched” together to form one overall grid
system. The revised Upper FLO-2D Model grid system was then visually inspected to ensure
that the grid system was an accurate reflection of the floodplain. The resulting floodplain grid
systems are then used as a basis for the FLO-2D modeling. Figure 2-4 shows the original and
the added Upper FLO-2D Model grid system.

Elevations for some of the original FLO-2D grid were compared to elevations developed
using the LIDAR data. The elevations for approximately 1,000 of the 3,418 original grids
elements were developed using the same techniques discussed previously using the LIDAR
data. The size of the area of LIDAR comparison was limited to the LIDAR data that was
processed to support the development of the extended grid that overlapped onto the original
grid system. This was done to reduce the time consuming task of the processing the LIDAR
data. Overall, the difference between the original grid elevation and the LIDAR elevations
for 75 percent of the grids were within plus or minus 1.5 feet and with 98 percent falling
within plus or minus 3 feet. Overall, the original versus LIDAR grid elevation compared
favorably for a majority of the grids compared. No general trend was observed of the original
data being higher or lower than the LIDAR data. Positive and negative differences were
scattered throughout the compared area, sometimes in close proximity. Since the differences
were scattered and both positive and negative, replacing the original data with the LIDAR
data would likely cause localized changes in flood depths with the overall floodplain
remaining essentially the same.
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Figure 2-4 Upper FLO-2D Model Boundary
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2.2.3 Overland Manning’s n and Area Reduction Factors

The Manning’s n-values and Area Reduction Factors were applied to the Upper FLO-2D
Model expanded area in the same process as described in Section 2.1.4.

2.2.4 Streets

Major thoroughfares such as Morrill Avenue and Old Piedmont Road were modeled in the
expanded areas. Smaller residential streets were not modeled, since the primary flooding in
the Upper Model is contained in the original grid system, and the original emphasis for the
street flow simulation was on those streets within the network that would be effective in
distributing the breakout floodplain flow.

The FLO-2D street component utilizes curb height, street width, and n-value. The global
assignment of street parameters included a 6-inch curb depth and a Manning’s n-value of
0.02. Street widths were determined from aerial photos of the study area. The overall street
profile was checked against the LIDAR and survey data and individual grid elevations being
adjusted where necessary. Figure 2-5 shows the revised street network modeled in the Upper
Model.

2.2.5 Channels

The FLO-2D channel routine was used to model Berryessa Creek and its primary tributary in
the Upper Model, Sierra Creek, in the revised Upper FLO-2D Model. The following section
describes the addition of the channels to the model.

The Berryessa Creek channel in the original Upper FLO-2D Model consisted of a small
segment of the channel extending from downstream of Cropley Avenue to the I-680 culvert.
The channel segment was included only to allow breakout flows to return to the creek and
then allow the return flow to leave the model system. The channels, developed using the
original methodology, were not intended to accurately model the in-channel flows. For the
revised Upper FLO-2D Model, the Berryessa Creek channel was extended from Cropley
Avenue to upstream of Old Piedmont Road. The baseline HEC-RAS model (Appendix B,
Part I, “Hydraulic Analysis of Alternatives”) was used as the basis for the Berryessa Creek
channel geometry.

The Sierra Creek channel was not included in the original FLO-2D model. A channel
segment representing the Sierra Creek channel was added to Upper Model based on the
alignment of the creek taken from available aerial photography. The Sierra Creek channel
extended from the confluence with Berryessa Creek to the Sierra Creek culvert outlet at
Mauna Kea Lane near Piedmont Hills High School. The channel section geometry was based
on a HEC-RAS model of the Sierra Creek channel developed and provided by Santa Clara
Valley Water District.
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Figure 2-5 Upper FLO-2D Model Streets
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In FLO-2D, channel elements represent only the main channel, with the overbanks modeled
by the grid system. HEC-RAS cross sections generally include both the main channel and
overbanks for each cross section. In order to use the HEC-RAS cross sections in the FLO-2D
model, the cross sections were reviewed and edited to include only the main channel. This
was completed for both the Berryessa and Sierra Creek HEC-RAS model using the graphical
cross section editor in HEC-RAS.

Once the main channel cross sections were completed, the cross sections were assigned to the
FLO-2D channel grids using the GDS HEC-RAS geometry import routine. After the cross
sections were assigned, they were reviewed to ensure that the most representative cross
section was chosen for each channel grid. The right bank channel extensions for each channel
grid was then created and reviewed in GDS. Finally, the channel slope profile was reviewed
and cross section elevations modified to ensure that the representative channel slope was
maintained throughout the FLO-2D channel system.

The initial Manning’s n-value for each cross section was taken from the channel Manning’s
n-value in the HEC-RAS model. The Manning’s n-values were then adjusted using the
suggested Manning’s n-values contained in the FLO-2D (chan.rgh) file. The (chan.rgh) file
contains results of the FLO-2D model’s adjustments to the channel Manning’s n-value to
meet the limiting Froude number criteria. The resulting channel Manning’s n-values were
then further adjusted during calibration of the channel. Section 2.2.8 describes the calibration
of the Berryessa and Sierra Creek channels.

Figure 2-6 shows the location of the Revised Upper FLO-2D Model Berryessa and Sierra
Creek channels.
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Figure 2-6 Revised Upper FLO-2D Model Berryessa and Sierra Creek Channels
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2.2.6 Hydraulic Structures

Hydraulic structures, such as bridges and drop structures were used in FLO-2D to model any
conveyance that would affect the flow between two grids that could not be modeled using the
channel components. Due to the limit of one cross section per channel grid cell, it is difficult
to model drop structures and other sudden changes in channel geometry. In the Upper FLO-
2D Model hydraulic structures were used to model the bridges, culverts, and hydraulic drops
in the Berryessa/Sierra Creek system. The hydraulic structures were developed as rating
tables describing the flow between two channel grid cells. The rating tables were derived
from the Berryessa and Sierra Creek HEC-RAS models. The bridge/culvert rating table
reflected the flow through the bridge/culvert only and did not include the HEC-RAS
computed weir flow. The weir flow was excluded from the rating curve since the breakout
flow at the bridge/culverts was found to be primarily redirected weir flow and is a major
source of overland flooding. The FLO-2D model then determined the weir flow based on the
surrounding grid cells and the weir flow was allowed to flow overland or return to the
channel as the topography dictated. Table 2-2 lists the hydraulic structures in the Upper FLO-
2D Model.

Table 2-2 Hydraulic Structures in Upper FLO-2D Model

Structure Name Description
Inlet
Node

Outlet
Node

OldPied Old Piedmont Road Bridge over Berryessa Creek 3106 3075

PiedCrop Berryessa Creek culvert under Piedmont and Cropley Streets 3038 2967

DropStructure
Drop structure on Berryessa Creek upstream of Morrill Avenue and
the Sierra Creek confluence

1566 1471

Morrill Berryessa Creek culvert under Morrill Avenue 1279 1230

Cropley Berryessa Creek Culvert under Cropley Street 890 840

SierraPedBrdg Sierra Creek Pedestrian Bridge 7616 7485

HostetterRd Hostetter Road bridge 6973 6735

KnightsBridge Knights Bridge Road bridge over Sierra Creek 1688 1644

SierraDrop Sierra Creek Drop Structure at confluence with Berryessa Creek 1373 1326

2.2.7 FLO-2D Inflow File

The FLO-2D input file was used to introduce the inflow hydrographs to the model grid
system. A unique FLO-2D inflow data file was developed for each frequency flow event
combination modeled. The input data file for the Upper Model consisted of four discreet
inflow hydrographs to the channel system. The inflow hydrographs were introduced to the
system at the following locations:

 Grid 3142 - upstream end of the Berryessa Creek channel above Old Piedmont Road
 Grid 2850 - Sweigert Creek culvert outlet to Berryessa Creek located in the upper

portion of the Greenbelt
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 Grid 2334 - Crosley Creek culvert outlet to Berryessa Creek located in the lower
portion of the Greenbelt

 Grid 8044 - Sierra Creek culvert outlet at upstream end of the Sierra Creek channel at
Mauna Kea Lane

The inflow hydrographs were developed for each of the locations as described in Section
1.3.2.1 and compiled into a FLO-2D inflow data files. Rainfall was not added to the FLO-2D
model since precipitation was accounted for in the development of the hydrology (NHC
2003, 2006).

2.2.8 Upper Model FLO-2D Calibration

HEC-RAS models for the Berryessa and Sierra Creeks were used to calibrate the Upper
FLO-2D Model to ensure that the FLO-2D channel system was accurately simulating the in-
channel flows. First the Upper FLO-2D model Berryessa Creek channel segments was
calibrated to the 1% chance exceedance steady state baseline without-project Berryessa
Creek HEC-RAS model (see Appendix B, Part I, “Hydraulic Analysis of Alternatives”).
Then the Sierra Creek channel was calibrated to the 10% chance exceedance steady state
Sierra Creek HEC-RAS model provided by the Santa Clara Valley Water District (SCVWD).
The final input data files from the Berryessa and Sierra Creek calibration effort runs were
then used as the final Upper FLO-2D Model.

2.2.8.1 Berryessa Creek Channel

The Berryessa Creek channel was calibrated to the 1% chance exceedance Berryessa Creek
HEC-RAS model used to develop the breakout flow for the original GRR methodology, as
detailed in Section 1.2.1. The calibration was completed to ensure that FLO-2D channels
accurately reflect the Berryessa Creek channel. Two primary goals were established for the
calibration:

1. Calibrate the water surface elevations to plus/minus 0.25 feet
2. Calibrate the bridge capacities and overflow characteristics at the three major

breakout points in the Upper Model: Old Piedmont Bridge, Piedmont-Cropley
Culvert, and Morrill Avenue Culvert

A steady state FLO-2D inflow file was developed to replicate the flow conditions in the
HEC-RAS model. Inflow hydrographs were developed for each of the four inflow locations.
The inflow hydrographs ramped up quickly to the steady flow values and were then held
steady for the duration of the run. The Upper FLO-2D Model was then run for a six hour
duration to ensure that the entire channel system was operating at the full steady flow values.

The Upper Model was calibrated, working from upstream to downstream. The primary
methods used to adjust the model during calibration included:

 Raising/lowering cross section inverts
 Replacing HEC-RAS cross section used for a grid section with a representative cross

section
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 Removing HEC-RAS cross sections and interpolating between the upstream and
downstream cross sections

 Raising/lowering cross section end point (channel bank elevations)
 Revision of Manning’s n-values

The water surface elevations at 44 cross section locations were compared to the FLO-2D grid
water surface elevations. Table 2-3 lists the 1% chance exceedance HEC-RAS and FLO-2D
water surface elevations at the calibration locations along with the difference.

As shown in the table, the calibration to the water surface elevation was fairly successful
with 39 out of 44 calibration points within 0.25 feet of the HEC-RAS model results. Of the
five remaining points, four are within 0.35 feet of the HEC-RAS locations with the last being
0.54 feet lower that the HEC-RAS WSEL. The locations with difference are at locations such
as upstream of bridges or upstream of a grade break, both which are difficult for FLO-2D to
model.
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Table 2-3 Calibration Results for Berryessa Creek Channel Upper FLO-2D Model

Point
HEC-RAS

Cross
Section

FLO-2D
Grid Cell

1% Chance
Exceedance HEC-
RAS Elevation(ft)

1% Chance
Exceedance

FLO-2D
Elevation (ft)

Difference
(ft)

1 36242 3142 243.1 242.97 -0.13

2 36126 3141 240.56 240.57 0.01

3 36032 3140 238.36 238.29 -0.07

4 35191 3106 220.21 220.2 -0.01

5 35139 3075 216.3 216.29 -0.01

6 34989 3104 207.32 207.47 0.15

7 34694 3071 198.24 198.27 0.03

8 34566 3039 197.22 197.36 0.14

9 34467 3038 195.13 195.46 0.33

10 34032 2967 188.9 188.81 -0.09

11 33804 2930 185.55 185.51 -0.04

12 33485 2891 181.66 181.72 0.06

13 33207 2852 176.34 176.28 -0.06

14 32976 2850 171.95 171.87 -0.08

15 32721 2771 168.15 168.04 -0.11

16 32436 2728 163 163.07 0.07

17 32333 2727 160.67 160.69 0.02

18 31969 2642 155.59 155.7 0.11

19 31905 2599 154.56 154.59 0.03

20 31559 2468 150.23 150.12 -0.11

21 31440 2467 147.72 147.77 0.05

22 31168 2334 144.32 144.4 0.08

23 30978 2291 141.76 141.75 -0.01

24 30808 2247 139.31 139.34 0.03

25 30701 2202 137.4 137.35 -0.05

26 30478 2114 133.82 133.68 -0.14

27 30327 2069 132.71 132.71 0

28 30195 1979 131.27 131.3 0.03

29 29983 1842 127.62 127.77 0.15

30 29873 1797 126.19 126.26 0.07

31 29571 1659 123.05 122.95 -0.1

32 29433 1613 121.71 121.66 -0.05

33 29093 1375 113.12 113.24 0.12

34 28699 1326 112.94 112.99 0.05

35 28447 1182 105.46 105.8 0.34

36 27895 938 104.96 104.42 -0.54

37 27642 890 103.73 103.73 0

38 27380 788 95.19 95.22 0.03

39 27108 630 93.22 93.4 0.18

40 26889 524 91.41 91.7 0.29

41 26695 418 90.73 90.99 0.26

42 26577 364 89.64 89.87 0.23

43 26419 257 86.14 86.22 0.08

44 25688 43 78.34 78.38 0.04
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The second goal of the calibration was to ensure that the three bridges that are sources of
breakout flow are accurately represented. Table 2-4 lists the FLO-2D and HEC-RAS WSEL
upstream of the bridge and culverts. The discharge through the bridge and culverts is also
listed. As shown in the table the calibration of the bridge and culverts matches well with the
HEC-RAS model. The Piedmont-Cropley Culvert WSEL is higher than the desired 0.25 ft
difference, but the culvert discharge matches well. During the calibration, it was determined
that matching the WSEL resulted in the discharge through the culvert to increase. Since the
breakout flow is driven by the amount of discharge leaving the channel, it was decided that
matching the bridge discharge was a higher priority than matching the WSEL.

Table 2-4 Upper FLO-2D Model Bridge and Culvert Calibration Results

Bridge
WSEL Upstream (ft) Bridge Discharge (cfs)

HEC-RAS FLO-2D Difference HEC-RAS FLO-2D Difference

Old Piedmont Road 220.21 220.20 -0.01 1160 1172 -12

Piedmont Cropley
Culvert

195.13 195.46 0.33 1028 1063 -35

Morrill Avenue
Culvert

112.94 112.99 0.05 1599 1607 -10

Table 2-5 lists the average reach discharges for the HEC-RAS model and the calibrated
Upper FLO-2D model as well as the difference. As seen in the table, the reach discharges
compare well between the Upper FLO-2D and the HEC-RAS results for most reaches. The
reach between Crosley Creek and Sierra Creek shows a large difference between the two
models. The large difference results from the differences in the modeling of Berryessa Creek
in the FLO-2D model versus the HEC-RAS model. The channel in FLO-2D is modeled by
the main channel handled by the channel routine with overbanks flow handled by the grid
system. The discharge reported in the table is the flow in the FLO-2D model channel and
does not include the flow in overbank for this reach.

Table 2-5 Upper FLO-2D Model Berryessa Creek Flow Calibration Results

Reach

Average
HEC-RAS
Discharge

(cfs)

Average
FLO-2D

Discharge
(cfs)

Difference
(cfs)

%
Difference

Upstream to Old Piedmont Rd 1430 1430 0 0
Old Piedmont Rd to Piedmont-Cropley Blvd 1385 1378 -7 -1%
Piedmont-Cropley Blvd to Sweigert Ck 1028 1060 32 3%
Sweigert Ck to Crosley Ck 1128 1100 -28 -2%
Crosley Ck to Sierra Ck 1011 1204 193 19%
Sierra Ck to Morrill Ave 1621 1635 14 1%
Morrill Ave to Cropley Rd 1600 1660 60 4%
Cropley Rd to I-680 1600 1640 40 3%
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2.2.8.2 Sierra Creek Channel

The Sierra Creek channel was calibrated to the 10% chance exceedance event of the SCVWD
Sierra Creek HEC-RAS model. The 10% chance exceedance discharge was chosen since it
was the largest event that did not overflow the channel banks. The SCVWD Sierra Creek
HEC-RAS model was developed independently of the GRR and is based on an “infinite
wall” geometry, meaning that breakouts along the channel are not modeled and the HEC-
RAS program automatically raises the elevation of the ends of channel cross sections to
contain the flow. Since breakouts were not modeled, it is impossible to calibrate to any event
higher than the channel banks, since the HEC-RAS model’s “infinite walls” artificially raised
the WSEL and do not account for flow loss to the floodplain. As with the Berryessa Creek
channel, the calibration was completed to calibrate the water surface elevations to plus/minus
0.25 feet.

A steady state FLO-2D inflow file was developed to replicate the flow conditions in the
HEC-RAS model. Inflow hydrographs were developed for the upstream inflow to Sierra
Creek with placeholder values created for the remaining Berryessa Creek inflow locations.
The inflow hydrographs ramped up quickly to the steady flow values and were then held
steady for the duration of the run. The Upper FLO-2D Model was then run for a six hour
duration to ensure that the entire channel system was operating at the full steady flow values.

The Upper Model was calibrated, working from upstream to the downstream. The primary
methods used to adjust the model during calibration included:

 Raising/lowering cross section inverts
 Replacing HEC-RAS cross section used for a grid section with a representative cross

section
 Removing HEC-RAS cross sections and interpolating between the upstream and

downstream cross sections
 Raising/lowering cross section end point (channel bank elevations)
 Revision of Manning’s n-values

The water surface elevations at 35 cross sections locations were compared to the FLO-2D
grid water surface elevations. Table 2-6 lists the 10% chance exceedance HEC-RAS and
FLO-2D water surface elevations at the calibration locations along with the difference.
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Table 2-6 Calibration Results for Sierra Creek Channel Upper FLO-2D Model

Point
HEC-RAS

Cross
Section

FLO-2D
Grid Cell

1% Chance
Exceedance HEC-
RAS Elevation(ft)

1% Chance
Exceedance

FLO-2D
Elevation (ft)

Difference
(ft)

1 7266 8044 159.63 160.02 0.39

2 7226 8185 158.18 158.09 -0.09

3 7061 8184 157.76 157.82 0.06

4 6868 8326 156.56 156.57 0.01

5 6694 8325 156.16 156.04 -0.12

6 6500 8466 155.24 155.13 -0.11

7 6295 8608 154.77 154.86 0.09

8 6098 8751 154.1 154.19 0.09

9 5964 8896 153.91 153.91 0

10 5628 8748 151.93 151.86 -0.07

11 5434 8458 146.84 146.73 -0.11

12 5300 8315 146.41 146.43 0.02

13 5241 8172 145.98 146.03 0.05

14 5043 8029 145.56 145.69 0.13

15 4942 7888 145.47 145.49 0.02

16 4937 7616 145.01 145.26 0.25

17 4925 7485 144.06 144.43 0.37

18 4723 7613 143.23 143.13 -0.1

19 4352 7743 135.94 136.06 0.12

20 4152 7879 133.87 133.97 0.1

21 3973 7877 133.49 133.38 -0.11

22 3794 7738 132.67 132.57 -0.1

23 3589 7605 131.69 131.79 0.1

24 3382 7346 130.91 130.89 -0.02

25 3202 7219 130.38 130.26 -0.12

26 2980 6973 129.02 129.03 0.01

27 2547 6395 121.26 121.12 -0.14

28 2344 6286 120.03 120.09 0.06

29 1939 5971 117.76 117.72 -0.04

30 1739 1733 117.15 117.2 0.05

31 1323 1600 114.81 114.77 -0.04

32 939 1509 113.1 113.01 -0.09

33 743 1464 112.33 112.19 -0.14

34 347 1372 110.51 110.48 -0.03

35 155 1373 109.89 110.2 0.31
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As shown in the table, the calibration to the water surface elevation was fairly successful
with 32 out of 35 calibration points within 0.25 feet of the HEC-RAS model results. All three
remaining points are within 0.40 feet of the HEC-RAS WSEL. Two of the points are located
at the upstream and downstream end of the channel reach. In similar situations to this, there
is difficulty in calibrating the boundary of the channel due to the differences in how HEC-
RAS and FLO-2D handle channel boundary conditions. The final point is located upstream
of a pedestrian bridge. Using a rating table to simulate the HEC-RAS bridge routine can
similarly cause calibration issues.

2.3 Alternative 5 Upper Berryessa GRR FLO-2D Model

Alternative 5 is the only alternative in the final array of alternatives with a project component
upstream of the I-680 culvert. The Upper Berryessa Alternative 5 FLO-2D model was
developed by modifying the without-project Upper Berryessa FLO-2D model to include the
proposed Alternative 5 channel improvements.

Alternative 5 (also referred to as the Authorized Project) includes channel improvements
along the existing alignment with new levees proposed in the greenbelt reach. The
modifications to the Without-Project Upper FLO-2D Model include the following:

 Modifying the channel elements to reflect the Alternative 5 configuration
 Adding levees to the Greenbelt Reach
 Updating the rating tables for the bridges and culverts modified in Alternative 5
 Calibrating Berryessa Creek to the Alternative 5 HEC-RAS model

The following sections discuss in more detail the revisions made to the Alternative 5 Upper
FLO-2D Model.

2.3.1 Channel

The Berryessa Creek channel in the Alternative 5 Upper Berryessa Flo-2D model was
updated to reflect the Alternative 5 design. The Alternative 5 channel follows the same
alignment as the without-project Berryessa Creek alignment as shown in Figure 2-6.

2.3.2 Levees

Levees were added to the FLO-2D models to represent the proposed levees in the Greenbelt
Reach for Alternative 5. The levees were coded using the crest elevations from the
Authorized Project profile sheets using the Levee Express tool in the GDS preprocessor
program. The levees in the Alternative 5 Upper Berryessa Creek FLO-2D Model extend from
upstream of the drop structure near Morrill Avenue to the Piedmont Cropley Culvert. A set of
parallel levees were coded into the Alternative 5 Upper FLO-2D Model to represent the
levees located on each side of the Berryessa Creek channel along the greenbelt reach. Figure
2-7 shows the extent of the levees in the model.



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 2: FLO-2D Model Development

2-24

Appendix B: Engineering and Design Part II: Floodplain Development

Figure 2-7 Levees in Upper FLO-2D Model
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2.3.3 Hydraulic Structures

The Upper Berryessa FLO-2D model contains five hydraulic structures along the Berryessa
Creek channel consisting of four bridges and one drop structure. The rating tables for each of
the bridges were revised using rating tables derived from the Alternative 5 HEC-RAS model.
Since the existing drop structure is to remain in the Alternative 5 design, the associated rating
table was not updated.

Table 2-7 lists the hydraulic structures which were updated for the Alternative 5 Upper
Berryessa FLO-2D Model.

Table 2-7 Hydraulic Structures Updated for Alternative 5 Upper Berryessa FLO-2D Model

Structure Name Description
Inlet
Node

Outlet
Node

OldPied Old Piedmont Road Bridge over Berryessa Creek 3106 3075

PiedCrop Berryessa Creek culvert under Piedmont and Cropley Streets 3038 2967

Morrill Berryessa Creek culvert under Morrill Avenue 1279 1230

Cropley Berryessa Creek Culvert under Cropley Street 890 840

2.3.4 FLO-2D Inflow File

The FLO-2D input file was used to introduce the inflow hydrographs to the model grid
system. A unique FLO-2D inflow data file was developed for each frequency flow event
combination modeled. The input data file for the Upper Model consisted of four discreet
inflow hydrographs to the channel system. The inflow hydrographs were introduced to the
system at the following locations:

 Grid 3142 - upstream end of the Berryessa Creek channel above Old Piedmont Road
 Grid 2850 - Sweigert Creek culvert outlet to Berryessa Creek located in the upper

portion of the Greenbelt
 Grid 2334 - Crosley Creek culvert outlet to Berryessa Creek located in the lower

portion of the Greenbelt
 Grid 8044 - Sierra Creek culvert outlet at upstream end of the Sierra Creek channel at

Mauna Kea Lane

The inflow hydrographs were developed for each of the locations as described in Section
1.3.2.1 and compiled into a FLO-2D inflow data files.
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2.3.5 Upper Model FLO-2D Calibration

The Alternative 5 Berryessa Creek HEC-RAS model was used to calibrate the modified
Berryessa Creek channel to ensure that the FLO-2D channel system was accurately
simulating the in-channel flows. The Berryessa Creek channel segments in the Alternative 5
Upper FLO-2D Model were calibrated to the 1% chance exceedance steady state baseline
Alternative 5 Berryessa Creek HEC-RAS model (see Appendix B, Part I, “Hydraulic
Analysis of Alternatives”). The calibration was completed to ensure that FLO-2D channels
accurately reflect the Berryessa Creek channel. Two primary goals were established for the
calibration:

1. Calibrate the water surface elevations to plus/minus 0.25 feet
2. Calibrate the bridge capacities and overflow characteristics at the three major

breakout points in the Upper Model: Old Piedmont Bridge, Piedmont-Cropley
Culvert, and Morrill Avenue Culvert

A steady state FLO-2D inflow file was developed to replicate the flow conditions in the
HEC-RAS model. Inflow hydrographs were developed for each of the four inflow locations.
The inflow hydrographs ramped up quickly to the steady flow values and were then held
steady for the duration of the run. The Upper FLO-2D Model was run for a five hour duration
to ensure that the entire channel system was at a steady state condition.

The Upper Model was calibrated using the following methods:

 Raising/lowering cross section inverts
 Replacing HEC-RAS cross section used for a grid section with a more representative

cross section
 Removing HEC-RAS cross sections and interpolating between the upstream and

downstream cross sections
 Raising/lowering cross section end point (channel bank elevations)
 Revision of Manning’s n-values

The water surface elevations at 39 cross section locations were compared to the FLO-2D grid
water surface elevations. Table 2-8 lists the 1% chance exceedance HEC-RAS and FLO-2D
water surface elevations at the calibration locations along with the difference.

As shown in the table, the FLO-2D model calibrates well with 36 out of 39 calibration points
within 0.25 feet of the HEC-RAS model results. Of the three remaining points, two are
within .35 feet of the HEC-RAS locations with the last point being 0.72 feet higher than the
HEC-RAS WSEL. The locations with difference greater than 0.25 ft are at locations such as
upstream of bridges or a grade break and at the beginning and end of the channel system.
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Table 2-8 Calibration Results for Berryessa Creek Channel Upper FLO-2D Model

Point
HEC-RAS

Cross
Section

FLO-2D
Grid Cell

1% Chance
Exceedance HEC-
RAS Elevation(ft)

1% Chance
Exceedance

FLO-2D
Elevation (ft)

Difference
(ft)

1 36242 3142 243.09 242.81 -0.28

2 36126 3141 240.37 240.61 0.22

3 36032 3140 238.01 238.2 0.19

4 35476 3110 220.69 220.48 -0.22

5 35191 3106 218.13 218.08 -0.07

6 35139 3075 212.19 212.22 0.21

7 34989 3104 208.74 208.65 0.02

8 34694 3071 202.29 202.63 0.07

9 34467 3038 197.64 197.46 -0.04

10 34032 2967 186.85 187.04 0.21

11 33804 2930 186.55 186.45 -0.08

12 33485 2891 182.58 182.44 -0.14

13 33207 2852 176.78 176.67 -0.12

14 32976 2850 172.47 172.38 -0.09

15 32721 2771 168.64 168.56 -0.08

16 32436 2728 163.45 163.39 -0.08

17 32333 2727 161.2 161.21 0

18 31969 2642 156.17 156.11 -0.07

19 31559 2468 151.21 151.11 -0.09

20 31168 2334 145.07 145 -0.05

21 30978 2291 142.49 142.37 -0.11

22 30808 2247 139.84 140.01 0.19

23 30701 2202 137.98 138.02 0.07

24 30478 2114 134.71 134.64 -0.05

25 30327 2069 133.32 133.36 0.09

26 30195 1979 131.87 131.78 -0.04

27 29983 1842 128.39 128.29 -0.08

28 29873 1797 126.75 126.83 0.09

29 29433 1613 122.28 122.26 0.04

30 28758 1375 111.56 111.43 -0.33

31 28699 1326 111.56 111.68 -0.06

32 28307 1182 102.95 102.97 -0.02

33 27895 938 102.89 102.72 -0.14

34 27642 890 102.4 102.36 0

35 27380 788 95.59 96.57 0.11

36 26889 524 90.9 91.3 0.03

37 26695 418 89.24 89.25 -0.14

38 26419 168 84.86 83.17 0.72

39 25688 43 72.91 73.18 0.01



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 2: FLO-2D Model Development

2-28

Appendix B: Engineering and Design Part II: Floodplain Development

The second goal of the calibration was to ensure that the three bridges where flow breakouts
occur are accurately modeled. Table 2-9 lists the FLO-2D and HEC-RAS WSEL upstream of
the bridge and culverts as well as the discharge through the bridge and culverts. As shown in
the table, the discharges predicted by the FLO-2D model and the HEC-RAS match, except at
the Old Piedmont Road Bridge. The Piedmont-Cropley Culvert WSEL is higher than the
desired 0.25 foot difference, but the culvert discharge matches well. During the calibration, it
was determined that matching the WSEL resulted in the discharge through the culvert to
increase. Since the breakout flow is driven by the amount of discharge leaving the channel, it
was decided that matching the bridge discharge was a higher priority than matching the
WSEL.

Table 2-9 Upper FLO-2D Model Bridge and Culvert Calibration Results

Bridge
WSEL Upstream (ft) Bridge Discharge (cfs)

HEC-RAS FLO-2D Difference HEC-RAS FLO-2D Difference

Old Piedmont Road 218.13 218.07 -0.05 1376 1434 +58

Piedmont Cropley
Culvert

197.64 197.45 -0.19 1430 1432 -8

Morrill Avenue
Culvert

110.51 110.91 +.40 2140 2156 +16

Table 2-10 lists the average reach discharges for the HEC-RAS model and the calibrated
Upper FLO-2D model as well as the difference. As shown in the table, the reach discharges
compare well between the Upper FLO-2D and the HEC-RAS results for most reaches.

Table 2-10 Upper FLO-2D Model Berryessa Creek Flow Calibration Results

Reach

Average
HEC-RAS
Discharge

(cfs)

Average
FLO-2D

Discharge
(cfs)

Difference
(cfs)

%
Difference

Upstream to Old Piedmont Rd 1394 1435 +41 2.9%

Old Piedmont Rd to Piedmont-Cropley Blvd 1421 1485 +64 4.5%

Piedmont-Cropley Blvd to Sweigert Ck 1420 1433 +13 1.0%

Sweigert Ck to Sierra Ck 1530 1512 -18 1.1%

Sierra Ck to Morrill Ave 2140 2139 -1 0.0%

Morrill Ave to Cropley Rd 2140 2140 0 0.0%

Cropley Rd to I-680 2140 2140 0 0.0%
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CHAPTER 3: WITHOUT-PROJECT FLOODPLAINS

Without-project floodplains were developed for the Berryessa Creek study area using the
Upper and Lower FLO-2D models (as described in Chapter 2) and the HEC-RAS without-
project model results (as described in Appendix B, Part I, “Hydraulic Analysis of
Alternatives”) using both the Original GRR and Revised GRR methodologies.

3.1 Original GRR Modeling Results

3.1.1 FLO-2D Flow Inputs

The input to the Upper and Lower FLO-2D models was created using the original GRR
methodology discussed in Chapters 1 and 2. Only the inflow hydrographs were adjusted for
the various FLO-2D simulations, the same data files for the physical features and channel
geometry were applied for all alternatives and events. Table 3-1 to Table 3-7 list the resulting
channel flow and breakout flows for each of the flow change locations used in the without-
project HEC-RAS model. The original input into the HEC-RAS model is listed in Appendix
B, Part I, “Hydraulic Analysis of Alternatives”.
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Table 3-1 Original GRR Model Results for Without-Project Conditions – 20% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 420

Breakout at Old Piedmont Road Bridge 35249 420 0

Sweigert Creek - Old Location 35029 420

Breakout at Cropley/Piedmont Culvert 34041 420 0

Inflow at Sweigert Creek – Corrected
Location

33136 450 98

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 450 0

Inflow at Crosley Creek 30478 450 123

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 450 0

Inflow at Sierra Creek 28656 710 442

Breakout at Morrill Avenue Culvert 28447 710 0

Downstream Cropley Avenue 25744 710

I-680 Culvert 25296 710

Lateral Weir Breakout Upstream of
Montague

25295-21832 710 0

Inflow at Montague Avenue 21821 960 375

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 960 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 960 0

Inflow at Yosemite Avenue 17465 960 138

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 960 0

Inflow from Piedmont Creek 16437 1350 286

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1197 153

Inflow from Los Coches Creek 14422 1566 392

Calaveras Boulevard 13887 1566 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 3-2 Original GRR Model Results for Without-Project Conditions - 10% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 560

Breakout at Old Piedmont Road Bridge 35249 560 0

Sweigert Creek - Old Location 35029 560

Breakout at Cropley/Piedmont Culvert 34041 560 0

Inflow at Sweigert Creek – Corrected
Location

33136 600 118

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 598 2

Inflow at Crosley Creek 30478 598 148

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 598 0

Inflow at Sierra Creek 28656 827 495

Breakout at Morrill Avenue Culvert 28447 827 0

Downstream Cropley Avenue 25744 827

I-680 Culvert 25296 827

Lateral Weir Breakout Upstream of
Montague

25295-21832 830 0

Inflow at Montague Avenue 21821 1120 451

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1120 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1120 0

Inflow at Yosemite Avenue 17465 1170 162

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1170 0

Inflow from Piedmont Creek 16437 1600 501

560Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1265 335

Inflow from Los Coches Creek 14422 1725 518

Calaveras Boulevard 13887 1725 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 3-3 Original GRR Model Results for Without-Project Conditions - 4% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 830

Breakout at Old Piedmont Road Bridge 35249 830 0

Sweigert Creek - Old Location 35029 830

Breakout at Cropley/Piedmont Culvert 34041 830 0

Inflow at Sweigert Creek – Corrected
Location

33136 890 212

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 786 104

Inflow at Crosley Creek 30478 786 245

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 786 0

Inflow at Sierra Creek 28656 1155 778

Breakout at Morrill Avenue Culvert 28447 1155 0

Downstream Cropley Avenue 25744 1155

I-680 Culvert 25296 1155

Lateral Weir Breakout Upstream of
Montague

25295-21832 1260 0

Inflow at Montague Avenue 21821 1620 684

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1515 171

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1515 0

Inflow at Yosemite Avenue 17465 1664 2236

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1664 0

Inflow from Piedmont Creek 16437 2335 861

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1361 974

Inflow from Los Coches Creek 14422 1981 757

Calaveras Boulevard 13887 1981 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 3-4 Original GRR Model Results for Without-Project Conditions - 2% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1090

Breakout at Old Piedmont Road Bridge 35249 1082 8

Sweigert Creek - Old Location 35029 1082

Breakout at Cropley/Piedmont Culvert 34041 1023 59

Inflow at Sweigert Creek – Corrected
Location

33136 1113 250

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 1000 113

Inflow at Crosley Creek 30478 1000 277

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1000 0

Inflow at Sierra Creek 28656 1450 968

Breakout at Morrill Avenue Culvert 28447 1450 0

Downstream Cropley Avenue 25744 1450

I-680 Culvert 25296 1630

Lateral Weir Breakout Upstream of
Montague

25295-21832 1103 460

Inflow at Montague Avenue 21821 1492 791

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1417 79

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602
1417

0

Inflow at Yosemite Avenue 17465 1597 265

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1597 0

Inflow from Piedmont Creek 16437 2245 1049

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1287 1146

Inflow from Los Coches Creek 14422 2127 972

Calaveras Boulevard 13887 2127 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 3-5 Original GRR Model Results for Without-Project Conditions - 1% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1430

Breakout at Old Piedmont Road Bridge 35249 1385 45

Sweigert Creek - Old Location 35029 1385

Breakout at Cropley/Piedmont Culvert 34041 1028 357

Inflow at Sweigert Creek – Corrected
Location

33136 1128 308

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 1011 117

Inflow at Crosley Creek 30478 1011 372

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1011 0

Inflow at Sierra Creek 28656 1621 1458

Breakout at Morrill Avenue Culvert 28447 1599 22

Downstream Cropley Avenue 25744 1599

I-680 Culvert 25296 1716

Lateral Weir Breakout Upstream of
Montague

25295-21832 898 818

Inflow at Montague Avenue 21821 1535 922

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1812 170

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1812 0

Inflow at Yosemite Avenue 17465 1941 302

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1917 24

Inflow from Piedmont Creek 16437 2881 1338

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1214 1667

Inflow from Los Coches Creek 14422 2315 1253

Calaveras Boulevard 13887 2315 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 3-6 Original GRR Model Results for Without-Project Conditions - 0.5% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1820

Breakout at Old Piedmont Road Bridge 35249 1662 158

Sweigert Creek - Old Location 35029 1662

Breakout at Cropley/Piedmont Culvert 34041 1054 608

Inflow at Sweigert Creek – Corrected
Location

33136 1194 365

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 1059 135

Inflow at Crosley Creek 30478 1319 477

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1306 13

Inflow at Sierra Creek 28656 1746 1493

Breakout at Morrill Avenue Culvert 28447 1505 241

Downstream Cropley Avenue 25744 1505

I-680 Culvert 25296 2660

Lateral Weir Breakout Upstream of
Montague

25295-21832 835 1825

Inflow at Montague Avenue 21821 1662 1077

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1546 204

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1546 0

Inflow at Yosemite Avenue 17465 1636 354

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1636 0

Inflow from Piedmont Creek 16437 2628 1691

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1079 1757

Inflow from Los Coches Creek 14422 2360 1583

Calaveras Boulevard 13887 2325 35

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 3-7 Original GRR Model Results for Without-Project Conditions - 0.2% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 1848 283

Sweigert Creek - Old Location 35029 1848

Breakout at Cropley/Piedmont Culvert 34041 1068 782

Inflow at Sweigert Creek – Corrected
Location

33136 1238 432

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 1090 145

Inflow at Crosley Creek 30478 1392 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1372 19

Inflow at Sierra Creek 28656 1913 1848

Breakout at Morrill Avenue Culvert 28447 1496 416

Downstream Cropley Avenue 25744 1469

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832 689 2451

Inflow at Montague Avenue 21821 1764 1230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1604 250

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1604 0

Inflow at Yosemite Avenue 17465 1547 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1547 0

Inflow from Piedmont Creek 16437 2487 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 993 2032

Inflow from Los Coches Creek 14422 2297 1848

Calaveras Boulevard 13887 2444 97

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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3.1.2 FLO-2D Model Results

The without-project Upper and Lower FLO-2D models were run for the 20, 4, 2, 1, 0.5, and
0.2 percent chance exceedance flood events developed using the original GRR methodology.
Each run had a total simulation time of 32 hours. Following the completion of the flood
simulations, the FLO-2D post-processor program Mapper was used to develop ArcMap flood
depth and flood water surface elevation shapefiles from the Upper and Lower FLO-2D model
results. The flood depth shapefiles were used to create floodplain maps for each simulated
event using standard ArcMap tools. The flood depth shapefiles for the Upper and Lower
FLO-2D models were combined for each simulated event to create a complete study area
floodplain. Figure 3-1 to Figure 3-7 show the resulting without-project floodplains for the
20% to 0.2% chance exceedance flood events for the Berryessa Creek study area. Since there
are no breakouts for the 50% chance exceedance event, the FLO-2D models were not run for
this event.

The FLO-2D floodplain water surface elevation shapefiles were used to assign water surface
elevations to the parcel economic data. Using the geoprocessing tools in ArcMap, the
floodplain water surface elevations were assigned to the parcel map shapefile representing
the structures in the floodplain. The parcel data amended with the structure water surface
elevations was used in the subsequent economic analysis.
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Figure 3-1 20% Chance Exceedance Flood Event Floodplain for the Original GRR Model Without-
Project Condition
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Figure 3-2 10% Chance Exceedance Flood Event Floodplain for the Original GRR Model Without-
Project Condition
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Figure 3-3 4% Chance Exceedance Flood Event Floodplain for the Original GRR Model Without
Project Condition



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 3: Without-Project Floodplains

3-13

Appendix B: Engineering and Design Part II: Floodplain Development

Figure 3-4 2% Chance Exceedance Flood Event Floodplain for the Original GRR Model Without-
Project Condition
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Figure 3-5 1% Chance Exceedance Flood Event Floodplain for the Original GRR Model Without-
Project Condition
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Figure 3-6 0.5% Chance Exceedance Flood Event Floodplain for the Original GRR Model Without-
Project Condition
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Figure 3-7 0.2% Chance Exceedance Flood Event Floodplain for the Original GRR Model Without-
Project Condition
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3.1.3 Original GRR Model Results Comparison to FEMA Floodplain

The FEMA 1 percent (100-year) floodplain was compared to the Original GRR Model
Without-Project 1% chance exceedance flood event floodplain. Figure 3-8 compares the 1%
chance exceedance without-project floodplain with the currently accepted FEMA 1 percent
(100-year) floodplain. The FEMA floodplain is mapped on the following FEMA map panels.

 Panel 9 of 64 of City of San Jose, Santa Clara County California FIRM, Community
Panel Number 060349 0009G revised August 17, 1998

 Panel 10 of 64 of City of San Jose, Santa Clara County California FIRM, Community
Panel Number 060349 0010E revised August 17, 1998

 Panel 1 of 4 of the City of Milpitas, Santa Clara County, California FIRM, County
Panel Number 060344 0001G revised June 22, 1998

 Panel 3 of 4 of the City of Milpitas, Santa Clara County, California FIRM, County
Panel Number 060344 0003G revised June 22, 1998

The FEMA floodplain shows the results of a commingled floodplain resulting from
Berryessa Creek overflows plus a number of other contributing flood sources in the study
area including Sweigert Creek, Sierra Creek, and Penitencia Creek. (The Penitencia Creek
floodplain no longer occurs due to the Penitencia Creek Project.) Floodplains specific to
these flows were not part of the current GRR, although the hydrology and design have
always considered that discharges associated with Sweigert and Sierra Creeks are conveyed
to Berryessa Creek.

Upstream of I-680, as seen in Figure 3-8, the without-project and FEMA floodplains
generally agree considering that the majority of the flooding to the south of the creek
upstream of Morrill Avenue is the result of Sierra and Sweigert Creek breakouts. However,
the following differences were observed between the two floodplains. Except as noted above
(commingling and independent tributary floodplains) and in the individual items below, the
differences are due to the increased accuracy of the FLO-2D model as well as where the
breakouts were assumed to occur in the older HEC-2 model.

 The current without-project floodplain shows a small amount of additional flooding
from the Old Piedmont Road Bridge breakout to the northwest that is not present in
the FEMA floodplain.

 The current without-project floodplain shows a small amount of flooding to the north
of Cropley Avenue upstream of Morrill Avenue.

 A small breakout from Berryessa Creek is present in the current without-project
floodplain just downstream of the I-680 culvert.

 The breakout from upstream of Montague Expressway in the current without-project
floodplain shows flooding to the northwest that is not in the FEMA floodplain. This
flow follows the prevailing topography and is considered more accurate.
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 The current without-project floodplain shows the area just north of Montague and east
of Capitol Avenue to be flooded where the FEMA floodplain contains areas that are
not flooded. The FEMA floodplain assumed that a railroad embankment contained
flows in this area, whereas the area actually consists of low-lying land that receives
water from surrounding and adjacent overflow areas.

 The current without-project floodplain shows breakouts near Yosemite flowing to the
northwest and west, compared to the FEMA floodplain. This flow follows the
prevailing topography and is considered more accurate.
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Figure 3-8 Comparison of the FEMA Floodplain and the Original GRR Model Without-Project 1%
Chance Exceedance Flood Event Floodplain
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3.2 Revised GRR Modeling Results

3.2.1 FLO-2D Flow Inputs

The input to the Upper and Lower FLO-2D models was created using the Revised GRR
Methodology as discussed in Chapters 1 and 2. Only the inflow hydrographs were adjusted
for the various FLO-2D simulations, the same data files for the physical features and channel
geometry were applied for all frequency events. Table 3-8 to Table 3-14 list the resulting
channel flow and breakout flows for each of the flow change locations used in the without-
project HEC-RAS model. The original input into the HEC-RAS model is listed in Appendix
B, Part I, “Hydraulic Analysis of Alternatives”. Since the 50% chance exceedance event did
not incur breakouts from the channel, no breakout table was developed for this report.
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Table 3-8 Revised GRR Model Results for Without-Project Conditions - 20% Chance Exceedance
Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 420

Breakout at Old Piedmont Road Bridge 31062 420

Sweigert Creek - Old Location 30722 420

Breakout at Cropley/Piedmont Culvert 30382 420

Inflow at Sweigert Creek – Corrected
Location

28502 445 100

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 445

Inflow at Crosley Creek 23342 510 126

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 510

Inflow at Sierra Creek 13262 695 140

Breakout at Morrill Avenue Culvert 12792 692 3

Downstream Cropley Avenue 7882 692

I-680 Culvert 252963 698

Lateral Weir Breakout Upstream of
Montague

25295-218323 689 0

Inflow at Montague Avenue 218213 963 382

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 963 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 960 0

Inflow at Yosemite Avenue 174483 960 149

Inflow from Piedmont Creek 164373 1374 387

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 1196 153

Inflow from Los Coches Creek 144223 1623 429

Calaveras Boulevard 138873 1625 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 3-9 Revised GRR Model Results for Without-Project Conditions - 10% Chance Exceedance
Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 564

Breakout at Old Piedmont Road Bridge 31062 564 0

Sweigert Creek - Old Location 30722 564

Breakout at Cropley/Piedmont Culvert 30382 564 0

Inflow at Sweigert Creek – Corrected
Location

28502 604 129

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 590 14

Inflow at Crosley Creek 23342 662 163

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 662 0

Inflow at Sierra Creek 13262 847 492

Breakout at Morrill Avenue Culvert 12792 846 0

Downstream Cropley Avenue 7882 953

I-680 Culvert 252963 953

Lateral Weir Breakout Upstream of
Montague

25295-218323 913 40

Inflow at Montague Avenue 218213 1234 461

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 1233 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 1228 0

Inflow at Yosemite Avenue 174483 1300 175

Inflow from Piedmont Creek 164373 1714 450

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 1327 387

Inflow from Los Coches Creek 144223 1880 559

Calaveras Boulevard 138873 1880 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 3-10 Revised GRR Model Results for Without-Project Conditions - 4% Chance Exceedance
Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 829

Breakout at Old Piedmont Road Bridge 31062 829 0

Sweigert Creek - Old Location 30722 829

Breakout at Cropley/Piedmont Culvert 30382 829 0

Inflow at Sweigert Creek – Corrected
Location

28502 890 212

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 808 82

Inflow at Crosley Creek 23342 896 225

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 895 0

Inflow at Sierra Creek 13262 1156 778

Breakout at Morrill Avenue Culvert 12792 1149 0

Downstream Cropley Avenue 7882 1145

I-680 Culvert 252963 1145

Lateral Weir Breakout Upstream of
Montague

25295-218323 912 78

Inflow at Montague Avenue 218213 1471 692

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 1443 26

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 1407 27

Inflow at Yosemite Avenue 174483 1520 244

Inflow from Piedmont Creek 164373 2181 715

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 1376 696

Inflow from Los Coches Creek 144223 2205 833

Calaveras Boulevard 138873 2203 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 3-11 Revised GRR Model Results for Without-Project Conditions - 2% Chance Exceedance
Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 1094

Breakout at Old Piedmont Road Bridge 31062 1037 57

Sweigert Creek - Old Location 30722 1090

Breakout at Cropley/Piedmont Culvert 30382 1049 41

Inflow at Sweigert Creek – Corrected
Location

28502 1118 257

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 932 186

Inflow at Crosley Creek 23342 1032 275

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 1032 0

Inflow at Sierra Creek 13262 1429 968

Breakout at Morrill Avenue Culvert 12792 1418 10

Downstream Cropley Avenue 7882 1405

I-680 Culvert 252963 1398

Lateral Weir Breakout Upstream of
Montague

25295-218323 834 252

Inflow at Montague Avenue 218213 1535 811

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 1484 50

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 1358 46

Inflow at Yosemite Avenue 174483 1550 275

Inflow from Piedmont Creek 164373 2305 821

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 1325 859

Inflow from Los Coches Creek 144223 2346 868

Calaveras Boulevard 138873 2345 39

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 3-12 Revised GRR Model Results for Without-Project Conditions - 1% Chance Exceedance
Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 1428

Breakout at Old Piedmont Road Bridge 31062 1170 258

Sweigert Creek - Old Location 30722 1462

Breakout at Cropley/Piedmont Culvert 30382 1063 399

Inflow at Sweigert Creek – Corrected
Location

28502 1174 308

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 966 208

Inflow at Crosley Creek 23342 1083 329

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 1088 0

Inflow at Sierra Creek 13262 1605 1421

Breakout at Morrill Avenue Culvert 12792 1560 45

Downstream Cropley Avenue 7882 1540

I-680 Culvert 252963 1544

Lateral Weir Breakout Upstream of
Montague

25295-218323 700 484

Inflow at Montague Avenue 218213 1579 928

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 1506 68

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 1416 73

Inflow at Yosemite Avenue 174483 1611 317

Inflow from Piedmont Creek 164373 2393 858

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 1295 1065

Inflow from Los Coches Creek 144223 2534 928

Calaveras Boulevard 138873 2373 163

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 3-13 Revised GRR Model Results for Without-Project Conditions - 0.5% Chance Exceedance
Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 1818

Breakout at Old Piedmont Road Bridge 31062 1180 738

Sweigert Creek - Old Location 30722 1726

Breakout at Cropley/Piedmont Culvert 30382 1098 628

Inflow at Sweigert Creek – Corrected
Location

28502 1230 379

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 1013 217

Inflow at Crosley Creek 23342 1171 375

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 1227 0

Inflow at Sierra Creek 13262 1688 1493 0

Breakout at Morrill Avenue Culvert 12792 1630 58

Downstream Cropley Avenue 7882 1608

I-680 Culvert 252963 1611

Lateral Weir Breakout Upstream of
Montague

25295-218323 626 822

Inflow at Montague Avenue 218213 1646 1072

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 1554 91

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 1269 132

Inflow at Yosemite Avenue 174483 1639 361

Inflow from Piedmont Creek 164373 2452 901

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 1345 1157

Inflow from Los Coches Creek 144223 2625 911

Calaveras Boulevard 138873 2383 228

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 3-14 Revised GRR Model Results for Without-Project Conditions - 0.2% Chance Exceedance
Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 2129

Breakout at Old Piedmont Road Bridge 31062 1183 946

Sweigert Creek - Old Location 30722 1868

Breakout at Cropley/Piedmont Culvert 30382 1098 770

Inflow at Sweigert Creek – Corrected
Location

28502 1249 438

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 1029 220

Inflow at Crosley Creek 23342 1334 435

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 1332 0

Inflow at Sierra Creek 13262 1865 1835

Breakout at Morrill Avenue Culvert 12792 1719 142

Downstream Cropley Avenue 7882 1713

I-680 Culvert 252963 1770

Lateral Weir Breakout Upstream of
Montague

25295-218323 520 1029

Inflow at Montague Avenue 218213 1699 1227

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 1592 106

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 1210 206

Inflow at Yosemite Avenue 174483 1924 401

Inflow from Piedmont Creek 164373 2520 900

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 1362 1215

Inflow from Los Coches Creek 144223 2622 951

Calaveras Boulevard 138873 2387 226

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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3.2.2 Revised GRR FLO-2D Model Results

The Revised without-project Upper and Lower FLO-2D models were run for the 20, 4, 2, 1,
0.5, and 0.2% chance exceedance flood events. In addition, the 50% chance exceedance
event was run for the Upper FLO-2D model. Each run had a total simulation time of 40
hours. Following the completion of the flood simulations, the FLO-2D post-processor
program Mapper was used to develop ArcMap flood depth and flood water surface elevation
shapefiles from the Upper and Lower FLO-2D model results. The flood depth shapefiles
were used to create floodplain maps for each simulated event using standard ArcMap tools.
The flood depth shapefiles for the Upper and Lower FLO-2D models were combined for
each simulated event to create a complete study area floodplain. Figure 3-9 to Figure 3-15
show the without-project floodplains for the 20% to 0.2% chance exceedance flood events
for the Berryessa Creek study area. Since the 50% chance exceedance event did not incur
breakouts from the channel, no floodplain figure was developed.

The FLO-2D floodplain water surface elevation shapefiles were used to assign water surface
elevations to the parcel economic data. Using the geoprocessing tools in ArcMap, the
floodplain water surface elevations were assigned to the parcel map shapefile representing
the structures in the floodplain. The parcel data amended with the structure water surface
elevations was used in the subsequent economic analysis.
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Figure 3-9 20% Chance Exceedance Flood Event Floodplain for the Revised GRR Model Without-
Project Condition



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 3: Without-Project Floodplains

3-30

Appendix B: Engineering and Design Part II: Floodplain Development

Figure 3-10 10% Chance Exceedance Flood Event Floodplain for the Revised GRR Model Without-
Project Condition
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Figure 3-11 4% Chance Exceedance Flood Event Floodplain for the Revised GRR Model Without-
Project Condition
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Figure 3-12 2% Chance Exceedance Flood Event Floodplain for the Revised GRR Model Without-
Project Condition
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Figure 3-13 1% Chance Exceedance Flood Event Floodplain for the Revised GRR Model Without-
Project Condition
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Figure 3-14 0.5% Chance Exceedance Flood Event Floodplain for the Revised GRR Model Without-
Project Condition



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 3: Without-Project Floodplains

3-35

Appendix B: Engineering and Design Part II: Floodplain Development

Figure 3-15 0.2% Chance Exceedance Flood Event Floodplain for the Revised GRR Model Without-
Project Condition
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3.2.3 Comparison of Revised GRR Model to FEMA Floodplain

The FEMA 1 percent (100-year) floodplain was compared to the Revised GRR Model
Without-Project 1% Chance exceedance flood event floodplain. Figure 3-16 compares the
1% chance exceedance without-project floodplain with the currently accepted FEMA 1
percent (100-year) floodplain. The FEMA floodplain is mapped on the following FEMA map
panels.

 Panel 9 of 64 of City of San Jose, Santa Clara County California FIRM, Community
Panel Number 060349 0009G revised August 17, 1998

 Panel 10 of 64 of City of San Jose, Santa Clara County California FIRM, Community
Panel Number 060349 0010E revised August 17, 1998

 Panel 1 of 4 of the City of Milpitas, Santa Clara County, California FIRM, County
Panel Number 060344 0001G revised June 22, 1998

 Panel 3 of 4 of the City of Milpitas, Santa Clara County, California FIRM, County
Panel Number 060344 0003G revised June 22, 1998

The FEMA floodplain shows the results of a commingled floodplain resulting from
Berryessa Creek overflows plus a number of other contributing flood sources in the study
area including Sweigert Creek, Sierra Creek, and Penitencia Creek. (The Penitencia Creek
floodplain no longer occurs due to the Penitencia Creek Project.) Floodplains specific to the
Upper Sweigert and Sierra Creeks are not part of the current GRR, although consideration
was made to the capacity of the culvert inlets for the discharges associated with Sweigert and
Sierra Creeks that are conveyed to the Revised Berryessa Creek FLO-2D Model.

Upstream of I-680, as seen in Figure 3-16, the without-project and FEMA floodplains
generally agree considering that the majority of the flooding to the southeast of the creek
upstream of Morrill Avenue is the result of Upper Sierra and Sweigert Creek flooding.
However, the following differences were observed between the two floodplains. Except as
noted above (commingling and independent tributary floodplains) and in the individual items
below, the differences are due to the increased accuracy of the FLO-2D model as well as
where the breakouts were assumed to occur in the older HEC-2 model.

 The Revised Without-Project floodplain shows a small amount of additional flooding
from the Old Piedmont Road Bridge breakout to the northwest that is not present in
the FEMA floodplain.

 The Revised Without-Project floodplain shows a small amount of flooding to the
north of Cropley Avenue upstream of Morrill Avenue.

 A small breakout from Berryessa Creek is present in the Revised Without-Project
floodplain just downstream of the I-680 culvert.

 The breakout from upstream of Montague Expressway in the Revised Without-
Project floodplain shows flooding to the northwest that is not in the FEMA
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floodplain. This flow follows the prevailing topography and is considered more
accurate.

 The Revised Without-Project floodplain shows the area just north of Montague and
east of Capitol Avenue to be flooded where the FEMA floodplain contains areas that
are not flooded. The FEMA floodplain assumed that a railroad embankment
contained flows in this area, whereas the area actually consists of low-lying land that
receives water from surrounding and adjacent overflow areas.

 The Revised Without-Project floodplain shows breakouts near Yosemite flowing to
the northwest and west, compared to the FEMA floodplain. This flow follows the
prevailing topography and is considered more accurate.
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Figure 3-16 Comparison of the FEMA Floodplain and the Revised GRR Model Without-Project 1%
Chance Exceedance Flood Event Floodplain
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CHAPTER 4: INCREMENTAL ANALYSIS

The incremental analysis was conducted using the original GRR methodology. An
incremental analysis of the flood damage reduction components for the Berryessa Creek
study was conducted to determine the level of protection that is economically justified for
both the Upper and Lower Berryessa study areas. Increment plans for different levels of
protection, based on the channel capacity, were developed for the Upper and Lower areas
based on an earthen trapezoidal channel cross section, as shown in Figure 4-1, for reaches
along Berryessa Creek where channel modification were warranted and feasible. The flood
damage reduction component incremental plans were sized such that a new and distinct plan
was developed when a major change in cost, for example bridge reconstruction/replacement,
was necessary to obtain the next desired level of protection. Table 4-1 lists the four
increments used in the analysis. Further rationale for each level of protection increment
studied is included in the Appendix B, Part I, “Hydraulic Analysis of Alternatives”.

The 2, 1, 0.5, and 0.2 percent chance exceedance event floodplains were developed for each
of the four increments where applicable. No floodplains were developed for events smaller
than the level of protection provided by the increment (i.e. the 1% chance exceedance level
of protection plan did not generate a 2 or 1 percent chance exceedance floodplain since both
would be contained in channel). Table 4-1 lists the floodplains developed in support of the
flood damage reduction component incremental analysis.

Table 4-1 Floodplains Developed in Support of Flood Damage Reduction Component
Incremental Analysis

Level of Protection
(Median flow)

Upper Model Floodplains Lower Model Floodplains

Increment A – Pass 3% Chance
Exceedance Event

2, 1, 0.5, and 0.2 Percent Chance
Exceedance Events

2, 1, 0.5, and 0.2 Percent Chance
Exceedance Events

Increment B – Pass 2% Chance
Exceedance Event

1, 0.5, and 0.2 Percent Chance
Exceedance Events

1, 0.5, and 0.2 Percent Chance
Exceedance Events

Increment C – Pass 1% Chance
Exceedance Event

0.5, and 0.2 Percent Chance
Exceedance Events

0.5, and 0.2 Percent Chance
Exceedance Events

Increment D – Pass 0.5% Chance
Exceedance Event

0.2% Chance Exceedance Events 0.2% Chance Exceedance Events

The increment A-D FLO-2D Upper and Lower models were each run for the 2, 1, 0.5, and
0.2 percent chance exceedance events as indicated in Table 4-1. The design storm was of 24
hour duration, in order to allow for sufficient time to complete the flood routing. The models
were run for a total simulation time of 32 hours. After the flood simulations were completed,
the FLO-2D post-processor program Mapper was used to develop ArcMap flood depth and
flood water surface elevation shapefiles from the Upper and Lower FLO-2D model results.

The flood depth shapefiles were used to create floodplain maps for each simulated event
using standard ArcMap tools. The flood depth shapefiles for the Upper and Lower FLO-2D
models were combined for each simulated event to generate a total area of flood inundation.
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The FLO-2D floodplain water surface elevation shapefiles were used to assign water surface
elevations to the parcel economic data as described in the Economic Appendix.

Figure 4-1 Earthen Trapezoidal Cross Section

4.1 Increment A – Pass 3% Chance Exceedance Event

Increment A provides a protection from the 3% chance exceedance event for Berryessa
Creek through the entire study reach. Increment A consists of the following project features:

 A 2-foot levee upstream of Old Piedmont Road
 Armoring of bed and Banks between Old Piedmont Road and Cropley Avenue
 A one-half foot headwall extension at the Piedmont-Cropley Culvert
 Levees of up to 1.5 feet in the Greenbelt Reach
 Removal of existing dragons teeth and channel invert smoothing at Cropley Avenue

Culvert
 Levees of up to 1.7 feet from Montague Avenue to the I-680 Culvert
 A 0.7-foot headwall extension at the Montague Culvert
 Channel Excavation and levees of up to 0.6 feet from Montague Avenue to the UPRR

Trestle
 Channel Excavation and levees of up to 3.9 feet from the UPRR Culvert to just

downstream of Calaveras Boulevard
 Extension of existing wing-walls at the UPRR Culvert
 A one foot headwall extension at the Los Coches Bridge
 Installation of a transition structure at Calaveras Boulevard bridge

Table 4-2 to Table 4-5 list the channel flow and breakout for the Increment A HEC-RAS
model. Figure 4-2 to Figure 4-5 show the resulting 2, 1, 0.5 and 0.2 percent chance
exceedance floodplains for Increment A.
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Table 4-2 Original GRR Model Results for Increment A - 2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1090

Breakout at Old Piedmont Road Bridge 35249 1081 9

Sweigert Creek - Old Location 35029 1081

Breakout at Cropley/Piedmont Culvert 34041 1030 51

Inflow at Sweigert Creek – Corrected
Location

33136 1120 250

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1120 0

Inflow at Crosley Creek 30478 1280 277

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1280 0

Inflow at Sierra Creek 28656 1570 968

Breakout at Morrill Avenue Culvert 28447 1550 20

Downstream Cropley Avenue 25744 1630

I-680 Culvert 25296 1630

Lateral Weir Breakout Upstream of
Montague

25295-21832 1099 531

Inflow at Montague Avenue 21821 1488 791

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1419 69

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1353 66

Inflow at Yosemite Avenue 17465 1533 265

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1510 23

Inflow from Piedmont Creek 16437 2116 1049

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1135 981

Inflow from Los Coches Creek 14422 1885 972

Calaveras Boulevard 13887 1885 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 4-3 Original GRR Model Results Results for Increment A - 1% Chance ExceedanceFlood
Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1430

Breakout at Old Piedmont Road Bridge 35249 1350 80

Sweigert Creek - Old Location 35029 1350

Breakout at Cropley/Piedmont Culvert 34041 1100 250

Inflow at Sweigert Creek – Corrected
Location

33136 1200 308

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1184 16

Inflow at Crosley Creek 30478 1394 372

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1394 0

Inflow at Sierra Creek 28656 1794 1458

Breakout at Morrill Avenue Culvert 28447 1700 94

Downstream Cropley Avenue 25744 2124

I-680 Culvert 25296 2140

Lateral Weir Breakout Upstream of
Montague

25295-21832 1034 1106

Inflow at Montague Avenue 21821 1671 922

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1559 112

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1439 120

Inflow at Yosemite Avenue 17465 1569 302

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1535 34

Inflow from Piedmont Creek 16437 2201 1338

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1103 1097

Inflow from Los Coches Creek 14422 2003 1253

Calaveras Boulevard 13887 2003

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 4-4 Original GRR Model Results for Increment A - 0.5% Chance ExceedanceFlood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW
(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1820

Breakout at Old Piedmont Road Bridge 35249 1610 210

Sweigert Creek - Old Location 35029 1610

Breakout at Cropley/Piedmont Culvert 34041 1143 467

Inflow at Sweigert Creek – Corrected
Location

33136 1283 365

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1227 56

Inflow at Crosley Creek 30478 1487 477

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1483 4

Inflow at Sierra Creek 28656 1923 1493

Breakout at Morrill Avenue Culvert 28447 1753 170

Downstream Cropley Avenue 25744 2600

I-680 Culvert 25296 2660

Lateral Weir Breakout Upstream of
Montague

25295-21832 935 1725

Inflow at Montague Avenue 21821 1760 1077

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1622 137

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1484 138

Inflow at Yosemite Avenue 17465 1574 354

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1527 47

Inflow from Piedmont Creek 16437 2219 1691

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1082 1137

Inflow from Los Coches Creek 14422 2052 1583

Calaveras Boulevard 13887 2052

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 4-5 Original GRR Model Results for Increment A - 0.2% Chance ExceedanceFlood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 1820 340

Sweigert Creek - Old Location 35029 1820

Breakout at Cropley/Piedmont Culvert 34041 1168 652

Inflow at Sweigert Creek – Corrected
Location

33136 1420 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1297 123

Inflow at Crosley Creek 30478 1637 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1614 24

Inflow at Sierra Creek 28656 2994 1848

Breakout at Morrill Avenue Culvert 28447 1407 1587

Downstream Cropley Avenue 25744 2994

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832 799 2341

Inflow at Montague Avenue 21821 1851 1230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1684 167

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1684

Inflow at Yosemite Avenue 17465 1774 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1701 73

Inflow from Piedmont Creek 16437 2366 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 963 1403

Inflow from Los Coches Creek 14422 2206 1848

Calaveras Boulevard 13887 2206

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 4-2 2% Chance Exceedance Event Floodplain for Original GRR Model Increment A
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Figure 4-3 1% Chance Exceedance Event Floodplain for Original GRR Model Increment A
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Figure 4-4 0.5% Chance Exceedance Event Floodplain for Increment A
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Figure 4-5 0.2% Chance Exceedance Event Floodplain for Original GRR Model Increment A
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As seen in Table 4-6, the areal extent of the Increment A floodplain slightly increases for the
2, 1, and 0.5% chance exceedance events. This occurs because Increment A was designed to
eliminate the flooding from the 3% chance exceedance (approximately 33-year) flood event.
Downstream of I- 680, the left bank of Berryessa Creek is along the creek channel in the
lowest points. Increasing the bank elevation in these areas does not significantly increase the
channel conveyance capacity. The increased bank heights force more water downstream
resulting in more areas of shallow flooding.

A similar event occurs for the 0.2% chance exceedance flood event upstream of the 680
Interstate. Upstream of highway 680 for the 0.5% chance exceedance event, the highest
overbank discharges are located at the bridges and culverts. The Increment A flood
mitigation measures increase the channel conveyance capacity until the tributary inflow
causes overflow at the lateral weir representing the banks. An increase in channel flood
conveyance upstream will result in overbank flooding downstream by forcing more water
volume downstream in the channel.

Figure 4-6 graphically displays the results in Table 4-6, showing the resulting areas of
increased flooding for the 2% chance exceedance flood event as well as the areas of
decreased flooding.

Table 4-6 Original GRR Model Results - Increment A versus Without Project Floodplain Area
Comparison

Increment

Floodplain Area in Acres (percent reduction from Without Project
Floodplain)

2% Chance
Exceedance

Event

1% Chance
Exceedance

Event

0.5% Chance
Exceedance

Event

0.2% Chance
Exceedance

Event

Upstream of I-680 (Upper FLO-2D Model Results)

Without Project 100 (N/A) 196 (N/A) 254 (N/A) 322 (N/A)

Increment A 12 (88%) 180 (8%) 246 (3%) 324 (-1%)

Downstream of I-680 (Lower FLO-2D Model Results)

Without Project 809 (N/A) 998 (N/A) 1083 (N/A) 1172 (N/A)

Increment A 821 (-2%) 1033 (-3%) 1101 (-2%) 1127 (4%)

Total Study Area (Upper plus Lower FLO-2D Model Results)

Without Project 909 (N/A) 1194 (N/A) 1337 (N/A) 1493 (N/A)

Increment A 834 (8%) 1213 (-2%) 1347 (-1%) 1451 (3%)
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Figure 4-6 Change in Floodplain Area between the Original GRR Model Without Project and
Increment A 2% Chance Exceedance Event Floodplains
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4.2 Increment B – Pass 2% Chance Exceedance Event

Increment B provides a protection from up to the 2% chance exceedance event for Berryessa
Creek for the study area reach.

Increment B consists of the following project features:

 A 2.5-foot levee upstream of Old Piedmont Road
 A 1.5-foot headwall extension at the Old Piedmont Bridge
 Armoring of bed and Banks between Old Piedmont Road and Cropley Avenue
 A 1.5-foot headwall extension at the Piedmont-Cropley Culvert
 Levees of up to 2.2 feet in the Greenbelt Reach
 Tie in of the Morrill Avenue headwall to the channel levees
 Removal of existing dragons teeth and channel invert smoothing at Cropley Avenue

Culvert
 Levees of up to 2.0 feet from Montague Avenue to the I-680 Culvert
 A 0.7-foot headwall extension at the Montague Culvert
 Channel Excavation and levees of up to 0.6 feet from Montague Avenue to the UPRR

Trestle
 Replacement of the UPRR Trestle with a triple 11ft x 11ft box culvert (same design

as the existing UPRR Culvert located downstream of the trestle)
 Channel Excavation and levees of up to 4.4 feet from the UPRR Culvert to just

downstream of Calaveras Boulevard
 Extension of existing wing-walls at the UPRR Culvert
 A 1.5-foot headwall extension at the Los Coches Bridge
 Installation of a transition structure at Calaveras Boulevard bridge

Table 4-7 to Table 4-9 list the resulting channel and breakout flows for the Increment B
HEC-RAS model. Figure 4-7 to Figure 4-9 show the 1, 0.5, and 0.2% chance exceedance
event Increment B floodplains.
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Table 4-7 Original GRR Model Results for Increment B – 1% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1430

Breakout at Old Piedmont Road Bridge 35249 1420 10

Sweigert Creek - Old Location 35029 1420

Breakout at Cropley/Piedmont Culvert 34041 1172 248

Inflow at Sweigert Creek – Corrected
Location

33136 1272 308

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1272 0

Inflow at Crosley Creek 30478 1482 372

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1482 0

Inflow at Sierra Creek 28656 1882 1458

Breakout at Morrill Avenue Culvert 28447 1769 113

Downstream Cropley Avenue 25744 2140

I-680 Culvert 25296 2140

Lateral Weir Breakout Upstream of
Montague

25295-21832 1364 776

Inflow at Montague Avenue 21821 2002 922

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1969 33

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1664 304

Inflow at Yosemite Avenue 17465 1794 302

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1700 94

Inflow from Piedmont Creek 16437 2403 1338

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1310 1094

Inflow from Los Coches Creek 14422 2210 1253

Calaveras Boulevard 13887 2210

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 4-8 Original GRR Model Results for Increment B - 0.5% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1820

Breakout at Old Piedmont Road Bridge 35249 1730 90

Sweigert Creek - Old Location 35029 1730

Breakout at Cropley/Piedmont Culvert 34041 1356 374

Inflow at Sweigert Creek – Corrected
Location

33136 1496 365

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1421 75

Inflow at Crosley Creek 30478 1681 477

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1677 4

Inflow at Sierra Creek 28656 2117 1493

Breakout at Morrill Avenue Culvert 28447 1797 320

Downstream Cropley Avenue 25744 2581

I-680 Culvert 25296 2660

Lateral Weir Breakout Upstream of
Montague

25295-21832 1225 1435

Inflow at Montague Avenue 21821 2051 1077

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 2006 45

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1698 308

Inflow at Yosemite Avenue 17465 1788 354

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1672 116

Inflow from Piedmont Creek 16437 2437 1691

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1288 1149

Inflow from Los Coches Creek 14422 2258 1583

Calaveras Boulevard 13887 2258

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 4-9 Original GRR Model Results for Increment B - 0.2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 1820 320

Sweigert Creek - Old Location 35029 1820

Breakout at Cropley/Piedmont Culvert 34041 1365 455

Inflow at Sweigert Creek – Corrected
Location

33136 1617 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1513 104

Inflow at Crosley Creek 30478 1853 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1827 27

Inflow at Sierra Creek 28656 3010 1848

Breakout at Morrill Avenue Culvert 28447 1617 1393

Downstream Cropley Avenue 25744 3010

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832 1035 2105

Inflow at Montague Avenue 21821 2089 1230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 2032 58

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1701 331

Inflow at Yosemite Avenue 17465 1791 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1675 115

Inflow from Piedmont Creek 16437 2390 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1183 1207

Inflow from Los Coches Creek 14422 2431 1848

Calaveras Boulevard 13887 2431

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 4-7 1% Chance Exceedance Event Floodplain for Original GRR Model Increment B
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Figure 4-8 0.5% Chance Exceedance Event Floodplain for Original GRR Model Increment B
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Figure 4-9 0.2% Chance Exceedance Event Floodplain for Original GRR Model Increment B
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Figure 4-10 shows the resulting increase and decrease areas of flooding between the
Increment B and without project for the 1% chance exceedance flood event. As seen in Table
4-10, Increment B results in a small reduction in the flooded area of approximately 73 acres.

As seen in Table 4-10 and Figure 4-10, the areal extent of the Increment B floodplain slightly
increases for the 1 and 0.5% chance exceedance flood event. Upstream of highway 680 for
the 0.5% chance exceedance event, the highest overbank discharges are located at the bridges
and culverts. The Increment A flood mitigation measures increase the channel conveyance
capacity until the tributary inflow causes overflow at the lateral weir representing the banks.
An increase in channel flood conveyance upstream will result in overbank flooding
downstream by forcing more water volume downstream in the channel. This increase is due
to the same phenomenon as described for Increment A. The higher level of design for the 2%
chance exceedance flood event affects a larger portion of the left bank of Berryessa Creek
downstream of Interstate 680, increasing the overall channel capacity. The increased channel
capacity allows for a longer shallower overflow weir than in the without condition resulting
in an increase in the floodplain.

Table 4-10 Original GRR Model Results - Increment B versus Without Project Floodplain Area
Comparison

Increment

Floodplain Area in Acres (percent reduction from Without Project Floodplain)

2% Chance
Exceedance

Event

1% Chance
Exceedance

Event

0.5% Chance
Exceedance

Event

0.2% Chance
Exceedance

Event

Upstream of I-680 (Upper FLO-2D Model Results)

Without Project 100 (N/A) 196 (N/A) 254 (N/A) 322 (N/A)

Increment B 0 (100%) 131 (33%) 208 (18%) 315 (2%)

Downstream of I-680 (Lower FLO-2D Model Results)

Without Project 809 (N/A) 998 (N/A) 1083 (N/A) 1172 (N/A)

Increment B 0 (100%) 989 (1%) 1103 (-2%) 1148 (2%)

Total Study Area (Upper plus Lower FLO-2D Model Results)

Without Project 909 (N/A) 1194 (N/A) 1337 (N/A) 1493 (N/A)

Increment B 0 (100%) 1121 (6%) 1311 (2%) 1463 (2%)
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Figure 4-10 Change in Floodplain Area between the Original GRR Model Without Project and
Increment B 1% Chance Exceedance Event Floodplains
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4.3 Increment C – Pass 1% Chance Exceedance Event

Increment C provides protection from the 1% chance exceedance event for Berryessa Creek
through the entire study reach. Increment C consists of the following project features:

 A 3-foot levee upstream of Old Piedmont Road
 Replacement of the Old Piedmont Bridge with a 22-foot span
 Armoring of bed and Banks between Old Piedmont Road and Cropley Avenue
 Replacement of the Piedmont-Cropley Culvert with a 20’ x 7’ culvert
 Levees of up to 3.1 feet in the Greenbelt Reach
 Replace the Morrill Avenue culvert with 26-foot span
 Removal of existing dragons teeth, channel invert smoothing and replacement of the

Cropley Avenue Culvert with 24-foot span
 Levees of up to 2.1 feet from Montague Avenue to the I-680 Culvert
 Replacement of the Montague Culvert with 26-foot span with 1.5 foot headwall
 Replacement of the UPRR Trestle with a triple 11’ x 12’ box culvert (same design as

the existing UPRR Culvert located downstream of the trestle)
 Channel Excavation and levees of up to 2.3 feet from the Montague Avenue to just

downstream of Calaveras Boulevard
 Extension of existing wing-walls at the UPRR Culvert
 Installation of a transition structure at the Los Coches Bridge
 Installation of a transition structure at Calaveras Boulevard bridge

Table 4-11 and Table 4-12 list the resulting channel and breakout flows for the Increment C
HEC-RAS model. Figure 4-11 and Figure 4-12 show the 0.5 and 0.2% chance exceedance
event floodplains for Increment C.
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Table 4-11 Original GRR Model Results for Increment C - 0.5% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1820

Breakout at Old Piedmont Road Bridge 35249 1820 0

Sweigert Creek - Old Location 35029 1820

Breakout at Cropley/Piedmont Culvert 34041 1710 110

Inflow at Sweigert Creek – Corrected
Location

33136 1850 365

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1845 5

Inflow at Crosley Creek 30478 2105 477

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 2098 7

Inflow at Sierra Creek 28656 2538 1493

Breakout at Morrill Avenue Culvert 28447 2426 92

Downstream Cropley Avenue 25744 2648

I-680 Culvert 25296 2660

Lateral Weir Breakout Upstream of
Montague

25295-21832 2219 441

Inflow at Montague Avenue 21821 3048 1077

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 3011 38

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 3011

Inflow at Yosemite Avenue 17465 3101 354

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 3101

Inflow from Piedmont Creek 16437 4041 1691

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 3849 192

Inflow from Los Coches Creek 14422 4659 1583

Calaveras Boulevard 13887 4659

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Table 4-12 Original GRR Model Results for Increment C - 0.2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 2130 0

Sweigert Creek - Old Location 35029 2130

Breakout at Cropley/Piedmont Culvert 34041 1806 324

Inflow at Sweigert Creek – Corrected
Location

33136 2058 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1946 112

Inflow at Crosley Creek 30478 2286 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 2252 35

Inflow at Sierra Creek 28656 2994 1848

Breakout at Morrill Avenue Culvert 28447 2694 300

Downstream Cropley Avenue 25744 2994

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832 2107 1033

Inflow at Montague Avenue 21821 3165 1230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 3067 99

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 3067 0

Inflow at Yosemite Avenue 17465 3157 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 3157 0

Inflow from Piedmont Creek 16437 4097 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 3636 461

Inflow from Los Coches Creek 14422 4670 1848

Calaveras Boulevard 13887 4670

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 4-11 0.5% Chance Exceedance Event Floodplain for Original GRR Model Increment C
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Figure 4-12 0.2% Chance Exceedance Event Floodplain for Original GRR Model Increment C
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Figure 4-13 shows the resulting reduction and increases between Increment C and the
without project 0.5% chance exceedance flood event. As seen in Figure 4-13, Increment C
results in a small increase in the flooded area which is offset by the large areas of flooding
reduction. Table 4-13 shows that Increment C results in a large reduction in floodplain extent
for both the 0.2 and 0.5% chance exceedance flood events. This is primarily due to the
greatly increased channel capacity that Increment C provides. The increased capacity allows
the channel to convey a significantly larger portion of the flow volume that would escape
into the floodplain in the without project conditions.

Table 4-13 Original GRR Model Results - Increment C versus Without Project Floodplain Area
Comparison

Increment

Floodplain Area in Acres (percent reduction from Without Project Floodplain)

2% Chance
Exceedance

Event

1% Chance
Exceedance

Event

0.5% Chance
Exceedance

Event

0.2% Chance
Exceedance

Event

Upstream of I-680 (Upper FLO-2D Model Results)

Without Project 100 (N/A) 196 (N/A) 254 (N/A) 322 (N/A)

Increment C 0 (100%) 0 (100%) 65 (75%) 177 (45%)

Downstream of I-680 (Lower FLO-2D Model Results)

Without Project 809 (N/A) 998 (N/A) 1083 (N/A) 1172 (N/A)

Increment C 0 (100%) 0 (100%) 503 (54%) 865 (26%)

Total Study Area (Upper plus Lower FLO-2D Model Results)

Without Project 909 (N/A) 1194 (N/A) 1337 (N/A) 1493 (N/A)

Increment C 0 (100%) 0 (100%) 567 (58%) 1041 (30%)
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Figure 4-13 Change in Floodplain Area between the Original GRR Model Without Project and
Increment C 0.5% Chance Exceedance Event Floodplains
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4.4 Increment D - 0.5% Chance Exceedance Event

Increment D provides protection from a 0.5% chance exceedance event for Berryessa Creek
through the study reach. Increment D consists of the following project features:

 A 3.5-foot levee upstream of Old Piedmont Road
 Replacement of the Old Piedmont Bridge with a 30 foot span
 Armoring of bed and Banks between Old Piedmont Road and Cropley Avenue
 Replacement of the Piedmont-Cropley Culvert with a 24’ x 7’ culvert
 Levees of up to 3.2 feet in the Greenbelt Reach
 Replace the Morrill Avenue culvert with 30-foot span
 Removal of existing dragons teeth, channel invert smoothing and replacement of the

Cropley Avenue Culvert with 24-foot span
 Levees of up to 0.2 feet from Cropley Avenue to I-680 Culvert
 Levees of up to 3.2 feet from Montague Avenue to the I-680 Culvert
 Replacement of the Montague Culvert with 36-foot span with 2.5 foot headwall
 Replacement of the UPRR Trestle with a triple 11’ x 12’ box culvert
 Channel Excavation and levees of up to 2.7 feet from the Montague Avenue to just

downstream of Calaveras Boulevard
 Extension of existing wing-walls at the UPRR Culvert
 Installation of a transition structure at the Los Coches Bridge
 Replace the Calaveras Boulevard bridge with 46 foot span

Table 4-14 lists the resulting channel and breakout flows for the Increment D HEC-RAS
model. Figure 4-14 shows the 0.2% chance exceedance event floodplain for Increment D.
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Table 4-14 Original GRR Model Results for Increment D - 0.2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1430

Breakout at Old Piedmont Road Bridge 35249 2130 0

Sweigert Creek - Old Location 35029 2130

Breakout at Cropley/Piedmont Culvert 34041 2039 90

Inflow at Sweigert Creek – Corrected
Location

33136 2130 432

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 2130

Inflow at Crosley Creek 30478 2600 535

Lateral Weir Breakout Upstream
Morrill Avenue

30468-29993 2596 4

Inflow at Sierra Creek 28656 3136 1848

Breakout at Morrill Avenue Culvert 28447 3116 20

Downstream Cropley Avenue 25744 3136

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832 2780 360

Inflow at Montague Avenue 21821 3840 1230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 3743 97

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 3743

Inflow at Yosemite Avenue 17465 3833 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 3833

Inflow from Piedmont Creek 16437 4773 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 4506 267

Inflow from Los Coches Creek 14422 5660 1848

Calaveras Boulevard 13887 5660

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 4-14 0.2% Chance Exceedance Event Floodplain for Original GRR Model Increment D



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
February 2013 Chapter 4: Incremental Analysis

4-32

Appendix B: Engineering and Design Part II: Floodplain Development

Figure 4-15 shows the resulting reduction between the Increment D and without project 0.2%
chance exceedance flood event. The small areas of increased flooding are due to the bridge
and bank improvements which allow a larger amount of flow to pass down the channel which
were previously limited. The Increment D Plan encompasses a number of significant flood
mitigation alternatives that increase the channel conveyance capacity and substantially
reduce the area of inundation (Table 4-15).

Table 4-15 Original GRR Model Results Increment D versus Without Project Floodplain Floodplain
Area Comparison

Increment

Floodplain Area in Acres (percent reduction from Without Project Floodplain)

2% Chance
Exceedance

Event

1% Chance
Exceedance

Event

0.5% Chance
Exceedance

Event

0.2% Chance
Exceedance

Event

Upstream of I-680 (Upper FLO-2D Model Results)

Without Project 100 (N/A) 196 (N/A) 254 (N/A) 322 (N/A)

Increment D 0 (100%) 0 (100%) 0 (100%) 72 (78%)

Downstream of I-680 (Lower FLO-2D Model Results)

Without Project 809 (N/A) 998 (N/A) 1083 (N/A) 1172 (N/A)

Increment D 0 (100%) 0 (100%) 0 (100%) 457 (61%)

Total Study Area (Upper plus Lower FLO-2D Model Results)

Without Project 909 (N/A) 1194 (N/A) 1337 (N/A) 1493 (N/A)

Increment D 0 (100%) 0 (100%) 0 (100%) 529 (65%)
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Figure 4-15 Change in Floodplain Area between the Original GRR Model Without Project and
Increment D 0.2% Chance Exceedance Event Floodplains
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4.5 Flood Damage Reduction Component Incremental Analysis Results Summary

The Flood Damage Reduction Component Incremental Plan analysis for flood mitigation of
Berryessa Creek is summarized in Table 4-16. The reduced area of inundations for each plan
was used to determine the NED analysis (Economics Appendix).

Table 4-16 Flood Damage Reduction Component Incremental Analysis Floodplain Area Results
Summary

Increment

Floodplain Area in Acres (percent reduction from Without Project Floodplain)

2% Chance
Exceedance

Event

1% Chance
Exceedance

Event

0.5% Chance
Exceedance

Event

0.2% Chance
Exceedance

Event

Upstream of I-680 (Upper FLO-2D Model Results)

Without Project 100 (N/A) 196 (N/A) 254 (N/A) 322 (N/A)

Increment A 12 (88%) 180 (8%) 246 (3%) 324 (-1%)

Increment B 0 (100%) 131 (33%) 208 (18%) 315 (2%)

Increment C 0 (100%) 0 (100%) 65 (75%) 177 (45%)

Increment D 0 (100%) 0 (100%) 0 (100%) 72 (78%)

Downstream of I-680 (Lower FLO-2D Model Results)

Without Project 809 (N/A) 998 (N/A) 1083 (N/A) 1172 (N/A)

Increment A 821 (-2%) 1033 (-3%) 1101 (-2%) 1127 (4%)

Increment B 0 (100%) 989 (1%) 1103 (-2%) 1148 (2%)

Increment C 0 (100%) 0 (100%) 503 (54%) 865 (26%)

Increment D 0 (100%) 0 (100%) 0 (100%) 457 (61%)

Total Study Area (Upper plus Lower FLO-2D Model Results)

Without Project 909 (N/A) 1194 (N/A) 1337 (N/A) 1493 (N/A)

Increment A 834 (8%) 1213 (-2%) 1347 (-1%) 1451 (3%)

Increment B 0 (100%) 1121 (6%) 1311 (2%) 1463 (2%)

Increment C 0 (100%) 0 (100%) 567 (58%) 1041 (30%)

Increment D 0 (100%) 0 (100%) 0 (100%) 529 (65%)
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CHAPTER 5: PRELIMINARY ARRAY OF ALTERNATIVES

The preliminary array of alternatives was developed from 2006 to 2009 with the help of the
information developed in the incremental analysis. The GRR with-project scenarios are built
on the original GRR without-project HEC-RAS model and associated assumptions as
described in Section 1.1. Floodplains for the preliminary array of alternatives were developed
for the Berryessa Creek study area using the Original GRR Upper and Lower FLO-2D
models (as described in Chapter 2) and the Original GRR HEC-RAS without-project model
results (as described in Appendix B, Part I, Hydraulic Analysis of Alternatives).

The Authorized Plan, the NED plan, and three FEMA-certifiable alternatives were developed
in support of this study. A HEC-RAS model was developed for each alternative and FLO-2D
routing of breakout flows was performed. The FLO-2D output was developed into
floodplains for each breakout event for all alternatives. Table 5-1 list the alternatives, short
description of each, and the floodplain event developed.

Table 5-1 Berryessa Creek Alternatives

Alternative Name Floodplains
Alternative 1 No Action (Without Project as described

in Chapter 2)
5-, 10-, 25-, 50-, 100-,
200-, and 500-yr

Authorized Plan Authorized Plan 25-, 50-, 100-, 200-,
and 500-yr

Alternative 2A Incised Trapezoidal Channel 200- and 500-yr
Alternative 2B Incised Trapezoidal Channel 500-yr
Alternative 3B Terraced Trapezoidal Channel 200- and 500-yr
Alternative 4B Walled Trapezoidal Channel 200- and 500-yr

The authorized plan, as presented in the 1987 feasibility study, was modeled in HEC-RAS
for the current analysis. The authorized plan was modeled as described in the feasibility
study with no updates to the design based on the revised 2006 hydrology.

The flood damage reduction component incremental floodplains (described in Chapter 4)
were developed to aid in the determination of the optimal National Economic Development
(NED) plan. The NED analysis is described in depth in the Economics Appendix. The
Berryessa Creek Incremental Plan analysis for the flood damage reduction component
resulted in the selection of a plan that passes median discharge associated with the 1%
chance exceedance event for both the reach downstream of I-680 and upstream of I-680. One
alternatives was developed to NED sizing (denoted as Moderate Protection below).

Three additional alternatives were developed to FEMA certifiable levels as described by
Corps guidelines (denoted as FEMA-Certification Protection below). The design were done
in compliance with criteria developed by the U.S. Army Corps as outlined in the Engineering
Circular No. 1110-2-6067 “Certification of Levee Systems for the National Flood Insurance
Program” dated September 30, 2008. EC 1110-2-6067 stated that the criteria for certification
of a riverine levee system area as follow:
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 The conditional non-exceedance probability (CNP) must be greater than 90% from
overtopping of the base flood event for all reaches of the levee system.

 If the top of levee elevation if less than three feet above the FEMA base flood
elevation, the levee can only be certified if the CNP is greater than 95%.

 The top of levee elevation shall not be less than 2 feet above the FEMA base flood
elevation in any event, regardless is the CNP is 95% or greater.

For reaches within the study area consisting of entrenched channels, the criterion was a 90%
CNP at the bank elevation for the FEMA base flood events per conversations with the Corps
(COE 2008a). No minimum elevation above the base flood was specified for the entrenched
channel.

For the purposes of this study, the 0.9% chance exceedance event was selected as the base
flood event instead of the standard 1% event. The use of the 0.9% chance exceedance event
was selected to provide for robust alternative designs with respect to FEMA certification,
against possible future changes in the hydrology or hydraulics.

5.1 Alternative 1- No Action Alternative

Alternative 1 is the no action alternative. The no action alternative is the without project
floodplains described as described in Chapter 2.

5.2 Authorized Project

The Authorized Plan is the plan authorized by Congress in 1990. The Authorized Project is a
primarily a concrete-lined channel with a natural greenbelt. (Note that the Authorized Project
was modeled without updating the plan due to hydrologic changes.)

The Authorized Project consists of the following project features:

 Concrete Primary Sediment Basin upstream of Old Piedmont Road
 Lower invert and construct inlet transition structure at Old Piedmont Bridge
 Construct concrete-line channel with 5-foot bottom width and 1.5H:1V side slopes

from Old Piedmont to Piedmont Cropley.
 Construct secondary stilling basin downstream of Piedmont Cropley Culvert.
 Construct earthen levees with maximum height of 3 feet from Piedmont Cropley to

Morrill Avenue.
 Construct concrete lined channel with 14-foot bottom width and 1.5H:1V side slopes

from Morrill Avenue to Cropley Blvd.
 Construct inlet transition at Cropley Ave. Bridge.
 Extend Lining of existing concrete channel 0.06 feet from Cropley to I-680.
 Construct trapezoidal concrete lined channel with 20-foot bottom width and 1.5H:1V

side slopes from I-680 to Montague Expressway.
 Construct sloping wingwall structure at Montague Expressway Bridge.
 Construct trapezoidal concrete lined channel with 9-foot bottom width and 1.5H:1V

side slopes from Montague Expressway to UPRR Culvert.
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 Replace UPRR trestle with triple 11-ft by 9-ft RCB.
 Construct inlet transition at UPRR Trestle.
 Construct trapezoidal concrete lined channel with 12-foot bottom width and 1.5H:1V

side slopes from UPRR Trestle to Yosemite Drive.
 Excavate and extend concrete lining below Ames Ave. Bridge.
 Excavate and extend concrete lining below Yosemite Drive Bridge.
 Construct trapezoidal concrete lined channel with 16-foot bottom width and 1.5H:1V

side slopes from Yosemite Drive to Los Coches Street.
 Tie in concrete lining to existing concrete bed and reconstruct Los Coches Creek

confluence at Los Coches Street Bridge.
 Construct trapezoidal concrete lined channel with 30-foot bottom width and 1.5H:1V

side slopes from Los Coches Street to Calaveras Blvd.
 Construct sloping wingwall transition structure at Calaveras Blvd. Bridge
 Re-grade from Transition structure to existing channel downstream of Calaveras

Blvd.

Table 5-2 to Table 5-6 list the resulting channel and breakout flows for the Authorized
Project HEC-RAS model. Figure 5-1 to Figure 5-5 show the area of inundation for the
Authorized Project.
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Table 5-2 Original GRR Model Results for the Authorized Project – 4% Chance Exceedance Flood
Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 830

Breakout at Old Piedmont Road Bridge 35249 830 0

Sweigert Creek - Old Location 35029 830

Breakout at Cropley/Piedmont Culvert 34041 830 0

Inflow at Sweigert Creek – Corrected
Location

33136 890 212

Lateral Weir Breakout Upstream of
Crosley Creek

31895-31026 769 121

Inflow at Crosley Creek 30478 879 245

Lateral Weir Breakout Upstream
Morrill Avenue

30468-29993 879 0

Inflow at Sierra Creek 28656 1139 778

Breakout at Morrill Avenue Culvert 28447 1139 0

Downstream Cropley Avenue 25744 1139

I-680 Culvert 25296 1260

Lateral Weir Breakout Upstream of
Montague

25295-21832 1257 3

Inflow at Montague Avenue 21821 1616 684

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1616 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1616 0

Inflow at Yosemite Avenue 17465 1766 236

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1583 183

Inflow from Piedmont Creek 16437 2126 861

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1877 250

Inflow from Los Coches Creek 14422 2497 757

Calaveras Boulevard 13887 2473 24

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Table 5-3 Original GRR Model Results for the Authorized Project - 2% Chance Exceedance Flood
Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1090

Breakout at Old Piedmont Road Bridge 35249 1082 8

Sweigert Creek - Old Location 35029 1082

Breakout at Cropley/Piedmont Culvert 34041 1023 59

Inflow at Sweigert Creek – Corrected
Location

33136 1113 250

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1000 113

Inflow at Crosley Creek 30478 1000 277

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1000 0

Inflow at Sierra Creek 28656 1449 968

Breakout at Morrill Avenue Culvert 28447 1449 0

Downstream Cropley Avenue 25744 1449

I-680 Culvert 25296 1563

Lateral Weir Breakout Upstream of
Montague

25295-21832 1102 460

Inflow at Montague Avenue 21821 1492 791

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1411 80

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1478 0

Inflow at Yosemite Avenue 17465 1658 265

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1658 0

Inflow from Piedmont Creek 16437 2448 1049

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1302 1146

Inflow from Los Coches Creek 14422 2142 972

Calaveras Boulevard 13887 2142

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek
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Table 5-4 Original GRR Model Results for the Authorized Project - 1% Chance Exceedance Flood
Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1430

Breakout at Old Piedmont Road Bridge 35249 1385 45

Sweigert Creek - Old Location 35029 1385

Breakout at Cropley/Piedmont Culvert 34041 1028 357

Inflow at Sweigert Creek – Corrected
Location

33136 1128 308

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1011 117

Inflow at Crosley Creek 30478 1011 372

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1011 0

Inflow at Sierra Creek 28656 1621 1458

Breakout at Morrill Avenue Culvert 28447 1599 22

Downstream Cropley Avenue 25744 1599

I-680 Culvert 25296 1716

Lateral Weir Breakout Upstream of
Montague

25295-21832 898 818

Inflow at Montague Avenue 21821 1535 922

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1387 170

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 1811 0

Inflow at Yosemite Avenue 17465 1942 302

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1917 24

Inflow from Piedmont Creek 16437 1881 1338

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1214 1667

Inflow from Los Coches Creek 14422 2315 1253

Calaveras Boulevard 13887 2315 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Table 5-5 Original GRR Model Results for the Authorized Project – 0.5% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1820

Breakout at Old Piedmont Road Bridge 35249 1662 158

Sweigert Creek - Old Location 35029 1662

Breakout at Cropley/Piedmont Culvert 34041 1054 608

Inflow at Sweigert Creek – Corrected
Location

33136 1194 365

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1059 135

Inflow at Crosley Creek 30478 1319 477

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1306 13

Inflow at Sierra Creek 28656 1746 1493

Breakout at Morrill Avenue Culvert 28447 1505 241

Downstream Cropley Avenue 25744 1505

I-680 Culvert 25296 2233

Lateral Weir Breakout Upstream of
Montague

25295-21832 921 1312

Inflow at Montague Avenue 21821 1735 1077

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1716 19

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 2143 0

Inflow at Yosemite Avenue 17465 2233 354

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1700 533

Inflow from Piedmont Creek 16437 2469 1691

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1677 792

Inflow from Los Coches Creek 14422 2987 1583

Calaveras Boulevard 13887 2614 374

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow due
differences in the time to peak between the tributary and Berryessa Creek.
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Table 5-6 Original GRR Model Results for the Authorized Project - 0.2% Chance Exceedance
Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 1848 283

Sweigert Creek - Old Location 35029 1848

Breakout at Cropley/Piedmont Culvert 34041 1068 782

Inflow at Sweigert Creek – Corrected
Location

33136 1238 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1092 146

Inflow at Crosley Creek 30478 1392 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 1372 19

Inflow at Sierra Creek 28656 1913 1848

Breakout at Morrill Avenue Culvert 28447 1496 416

Downstream Cropley Avenue 25744 1496

I-680 Culvert 25296 2472

Lateral Weir Breakout Upstream of
Montague

25295-21832 700 1772

Inflow at Montague Avenue 21821 1739 1230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 1604 423

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 2272 0

Inflow at Yosemite Avenue 17465 2362 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 1692 670

Inflow from Piedmont Creek 16437 2558 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 1588 970

Inflow from Los Coches Creek 14422 3106 1848

Calaveras Boulevard 13887 2630 477

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow due
differences in the time to peak between the tributary and Berryessa Creek.
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Figure 5-1 4% Chance Exceedance Event Floodplain for the Original GRR Model Authorized
Project
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Figure 5-2 2% Chance Exceedance Event Floodplain for the Original GRR Model Authorized
Project
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Figure 5-3 1% Chance Exceedance Event Floodplain for the Original GRR Model Authorized
Project
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Figure 5-4 0.5% Chance Exceedance Event Floodplain for the Original GRR Model Authorized
Project
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Figure 5-5 0.2% Chance Exceedance Event Floodplain for the Original GRR Model Authorized
Project
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5.3 Alternative 2A – Incised Trapezoidal Channel - Moderate Protection

Alternative 2A consists of a 1% chance exceedance event level of protection upstream and
downstream of the I-680 culvert. The formulation of Alternative 2A was based on the results
of the flood damage reduction component incremental analysis projects and the conceptual
design developed in the F3 phase of the study. A complete description of the alternative
formulation process is included in Appendix B, Part I, “Hydraulic Analysis of Alternatives”.

Alternative 2A consists of the following project features:

 A 1 ft parapet wall upstream of Old Piedmont Road
 Replace Old Piedmont Bridge with a 22ft span bridge
 Construct riffle and pools with boulder weirs between Old Piedmont Road and

Cropley Avenue
 Replace Piedmont-Cropley Culvert with 20 ft box
 Lower sediment basin bed by 4 feet.
 Excavate floodplain terra and construct floodwall with maximum 1 ft height in the

Greenbelt Reach.
 Replace Morrill Avenue with 26 ft span
 Removal of existing dragons teeth
 Excavate channel thalweg and replace Cropley Avenue culvert with 24-foot span

bridge.
 Excavate 30-foot bottom width earthen channel with cellular bank protection and

construct levees of up to 1.8 feet from Montague Avenue to the I-680 Culvert
 Replacement of the Montague Culvert with 30-foot span with 1.5 foot headwall
 Excavate 10-foot bottom width earthen channel with cellular bank protection and

construct levees of up to 1.8 feet from Montague Avenue to UPRR Trestle
 Replacement of the UPRR Trestle with a triple 11ft x 12ft box culvert (same design

as the existing UPRR Culvert located downstream of the trestle)
 Excavate 40-foot bottom width earthen channel with cellular bank protection from

Montague Avenue to the Yosemite Drive
 Excavate 50-foot bottom width earthen channel with cellular bank protection and

earthen levees to 4 feet from Yosemite Drive to downstream of Calaveras Blvd.
 Extension of existing wing-walls at the UPRR Culvert
 Installation of a transition structure and 3-foot headwall and reconstruct confluence at

the Los Coches Bridge
 Installation of a transition structure and 3-foot headwall at Calaveras Boulevard

bridge

Note that channel excavation/modifications downstream of the I-680 culvert were based on
an earthen trapezoidal cross section as shown in Figure 5-1. The project attempts to balance
the cut and fill by using levees along the tops of the channel banks. A 2:1 side slope was
maintained were possible, but was steepened as necessary to keep the footprint within the
existing right of way.
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An Alternative 2A HEC-RAS model was developed from the baseline HEC-RAS model.
Table 5-7 and Table 5-8 list the resulting channel and breakout flows for the Alternative 2A
HEC-RAS model. The 0.5 and 0.2 percent chance exceedance floodplains were developed
for Alternative 2A using the methods outlined in Chapter 1. Figure 5-6 and Figure 5-7 show
the area of inundation for Alternative 2A.

Table 5-7 Original GRR Model Results for Alternative 2A Incised Trapezoidal Channel – Moderate
Protection - 0.5% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 1820

Breakout at Old Piedmont Road Bridge 35249 1776 43

Sweigert Creek - Old Location 35029 1776

Breakout at Cropley/Piedmont Culvert 34041 1729 47

Inflow at Sweigert Creek – Corrected
Location

33136 1869 365

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1868 1

Inflow at Crosley Creek 30478 2127 477

Lateral Weir Breakout Upstream Morrill
Avenue

30468-28656 2012 114

Inflow at Sierra Creek 28656 2453 1493

Breakout at Morrill Avenue Culvert 28447 2452 0

Breakout Downstream Cropley Avenue 25744 2315 138

I-680 Culvert 25296 2660

Lateral Weir Breakout Upstream of
Montague

25295-21832 2161 499

Inflow at Montague Avenue 21821 2990 1077

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 2930 60

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 2930 0

Inflow at Yosemite Avenue 17465 3020 354

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 3020 0

Inflow from Piedmont Creek 16437 4220 1691

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 3899 398

Inflow from Los Coches Creek 14422 5132 1583

Calaveras Boulevard 13887 5103 29

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Table 5-8 Original GRR Model Results for Alternative 2A Incised Trapezoidal Channel – Moderate
Protection - 0.2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 2080 50

Sweigert Creek - Old Location 35029 2080

Breakout at Cropley/Piedmont Culvert 34041 1818 262

Inflow at Sweigert Creek – Corrected
Location

33136 1988 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 1979 9

Inflow at Crosley Creek 30478 2275 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 2069 206

Inflow at Sierra Creek 28656 2610 1848

Breakout at Morrill Avenue Culvert 28447 2610 0

Breakout Downstream Cropley Avenue 25744 2378 232

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832 2058 1082

Inflow at Montague Avenue 21821 3115 1230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 2976 139

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 2976 0

Inflow at Yosemite Avenue 17465 3066 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 3066 0

Inflow from Piedmont Creek 16437 4406 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 3795 763

Inflow from Los Coches Creek 14422 5163 1848

Calaveras Boulevard 13887 5095 68

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 5-6 0.5% Chance Exceedance Event Floodplain for Original GRR Model Alternative 2A
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Figure 5-7 0.2% Chance Exceedance Event Floodplain for Original GRR Model Alternative 2A
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5.4 Alternative 2B – Incised Trapezoidal Channel - FEMA-Certification Protection

Alternative 2B consists of a FEMA certifiable level of protection upstream and downstream
of the I-680 culvert. Alternative 2B is fundamentally the same as Alternative 2A with the
features modified to provide a FEMA certifiable design.

Alternative 2B consists of the following project features:

 A 3-ft parapet wall and debris trap upstream of Old Piedmont Road
 Replace Old Piedmont Bridge with a 36-ft span bridge
 Construct riffle and pools with boulder weirs between Old Piedmont Road and

Cropley Avenue
 Replace Piedmont-Cropley Culvert with 28-ft box
 Lower sediment basin bed by 4 feet.
 Excavate floodplain terrace and construct floodwall with maximum 2-ft height in the

Greenbelt Reach.
 Replace Morrill Avenue with 32-ft span
 Removal of existing dragons teeth, channel invert smoothing, bridge replacement at

Cropley Avenue Culvert with 24 ft span
 Construct up to 3-ft concrete parapet wall from Morrill Ave. to I-680.
 Excavate 10- to 40-foot bottom width earthen channel with cellular bank protection

and construct levees of up to 3 feet from I-680 to UPRR Trestle.
 Replacement of the Montague Culvert with 60-foot span with 3-foot headwall
 Replacement of the UPRR Trestle with a triple 15ft x 12ft box culvert.
 Excavate 10- to 40-foot bottom width earthen channel with cellular bank protection

from UPRR Trestle to Yosemite Drive
 Replacement of the UPRR Culvert with a triple 40-ft bridge
 Excavate 55-foot bottom width earthen channel with cellular bank protection and

concrete parapet walls up to 6 feet from Yosemite Drive to Calaveras Blvd.
 Construct 100-ft bridge with 4-ft headwall at Los Coches Street
 Construct 100-ft raised deck bridge with 6-ft headwall at Calaveras Blvd.
 Excavate 70-foot bottom width earthen channel with cellular bank protection and

concrete parapet walls up to 6 feet downstream of Calaveras Blvd.

Note that channel excavation/modifications downstream of the I-680 culvert were based on
an earthen trapezoidal cross section as shown in Figure 5-1. A 2:1 side slope was maintained
were possible, but was steepened as necessary to keep the footprint within the existing right
of way.

A HEC-RAS model for Alternative 2B was developed from the baseline HEC-RAS model.
Table 5-9 lists the resulting channel and breakout flow for the Alternative 2B HEC-RAS
model. The 0.2% chance exceedance floodplain was developed for Alternative B using the
methods outlined in Chapter 1. Figure 5-8 shows the area of inundation for Alternative 2B.
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Table 5-9 Original GRR Model Results for Alternative 2B Incised Trapezoidal Channel – FEMA
Certifiable Protection - 0.2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 2125 22

Sweigert Creek - Old Location 35029 2125

Breakout at Cropley/Piedmont Culvert 34041 2125 0

Inflow at Sweigert Creek – Corrected
Location

33136 2277 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 2276 1

Inflow at Crosley Creek 30478 2577 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 2573 4

Inflow at Sierra Creek 28656 3113 1848

Breakout at Morrill Avenue Culvert 28447 3113 0

Downstream Cropley Avenue 25744 3113

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832 3140 0

Inflow at Montague Avenue 21821 4200 1230

Lateral Weir Breakout Downstream of
UPPR Trestle

20838-19390 4127 73

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 4127 0

Inflow at Yosemite Avenue 17465 4217 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 4217 0

Inflow from Piedmont Creek 16437 5557 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 5188 563

Inflow from Los Coches Creek 14422 6517 1848

Calaveras Boulevard 13887 6517 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 5-8 0.2% Chance Exceedance Event Floodplain for Alternative 2B
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5.5 Alternative 3B –Terraced Trapezoidal Channel - FEMA-Certification Protection

Alternative 3B consists of a FEMA certifiable level of protection upstream and downstream
of the I-680 culvert. Alternative 3B is fundamentally the same as Alternative 2B, with the
primary difference being that the channel excavation/modifications downstream of the I-680
culvert was based on an earthen channel with terraces and levees. Alternative 3B would
provide a more environmentally-sensitive project with a smaller inner channel. This allows
for the construction of benches above the main channel that act as a floodplain which may be
vegetated. Due to the reduced main channel size, Alternative 3B would require higher levees
than Alternative 2B in order to confine the same design flow. The channel was modified by
balancing the levee cut and fill along the tops of the banks. A 2:1 side slope was maintained
throughout the lower reach with additional right of way required in locations.

Alternative 3B consists of the following project features:

 A 3-ft parapet wall and debris trap upstream of Old Piedmont Road
 Replace Old Piedmont Bridge with a 36-ft span bridge
 Construct riffle and pools with boulder weirs between Old Piedmont Road and

Cropley Avenue
 Replace Piedmont-Cropley Culvert with 28-ft box
 Lower sediment basin bed by 4 feet.
 Excavate floodplain terrace and construct floodwall with maximum 2-ft height in the

Greenbelt Reach.
 Replace Morrill Avenue with 32-ft span
 Removal of existing dragons teeth, channel invert smoothing, bridge replacement at

Cropley Avenue Culvert with 24 ft span
 Construct up to 3-ft concrete parapet wall from Morrill Ave. to I-680.
 Excavate 10- bottom width with two 15-ft vegetated terrace channel and acquire up to

45 ft of additional right of way as needed from I-680 to Ames Ave.
 Replacement of the Montague Culvert with 60-foot span with 3-foot headwall
 Replacement of the UPRR Trestle with a triple 15ft x 12ft box culvert.
 Replacement of the UPRR Culvert with a triple 40-ft bridge
 Excavate 10- bottom width with two 15-ft vegetated terrace channel with earthen

levees up to 3-ft and acquire up to 10 ft of additional right of way as needed from
Ames Ave to Yosemite Drive.

 Excavate 10- bottom width with two 15-ft vegetated terrace channel with earthen
levees up to 6-ft and acquire up to 15-ft of additional right of way as needed from
Yosemite to downstream of Calaveras Blvd.

 Construct 100-ft bridge with 4-ft headwall at Los Coches Street
 Construct 100-ft raised deck bridge with 6-ft headwall at Calaveras Blvd.

An Alternative 3B HEC-RAS model was developed using the baseline HEC-RAS model and
the Alternative 2B HEC-RAS model. The Alternative 2B geometry files were used for the
portion of Berryessa Creek upstream of I-680 and the baseline HEC-RAS model geometry
was modified to reflect the earthen trapezoid with terraces.
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Table 5-10 lists the resulting channel and breakout flows for the Alternative 3B HEC-RAS
model. The 0.2% chance exceedance floodplain was developed for Alternative 3B using the
methods outlined in Chapter 1. Figure 5-9 shows the area of inundation for Alternative 3B.

Table 5-10 Original GRR Model Results for Alternative 3B Terraced Trapezoidal Channel – FEMA
Certifiable Protection - 0.2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 2125 22

Sweigert Creek - Old Location 35029 2125

Breakout at Cropley/Piedmont Culvert 34041 2125 0

Inflow at Sweigert Creek – Corrected
Location

33136 2277 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 2276 1

Inflow at Crosley Creek 30478 2577 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 2573 4

Inflow at Sierra Creek 28656 3113 1848

Breakout at Morrill Avenue Culvert 28447 3113 0

Downstream Cropley Avenue 25744 3113

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832
3134

6

Inflow at Montague Avenue 21821 4194 1230

Lateral Weir Breakout Downstream of
UPPR Trestle

20838-19390 4178 16

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 4178 0

Inflow at Yosemite Avenue 17465 4268 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 4268 0

Inflow from Piedmont Creek 16437 5608 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 5434 481 2

Inflow from Los Coches Creek 14422 6648 2 1848

Calaveras Boulevard 13887 6648 2 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Includes losses from lateral weir flow downstream of Los Coches Creek Inflow, so discharge do not add
up correctly
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Figure 5-9 0.2% Chance Exceedance Event Floodplain for Alternative 3B
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5.6 Alternative 3B –Walled Trapezoidal Channel - FEMA-Certification Protection

Alternative 4B consists of a FEMA certifiable level of protection upstream and downstream
of the I-680 culvert. Alternative 4B is fundamentally the same as Alternatives 2A and 3A,
with the major project features being the same. The primary difference is that the channel
excavation/modifications downstream of the I-680 culvert were based on a terraced earthen
bottom channel with concrete floodwalls on the terraces. This would allow Alternative 4B to
be constructed within the existing right-of-way. In some locations, the right-of-way
restrictions require adaptation of the typical section to accommodate the access road within
the available right-of-way. In areas with limited right-of-way (e.g. in the vicinity of
Montague Expressway), the access road would need to be located on the channel side of the
floodwall to allow for additional conveyance area.

Alternative 4B consists of the following project features:

 A 3-ft parapet wall and debris trap upstream of Old Piedmont Road
 Replace Old Piedmont Bridge with a 36-ft span bridge
 Construct riffle and pools with boulder weirs between Old Piedmont Road and

Cropley Avenue
 Replace Piedmont-Cropley Culvert with 28-ft box
 Lower sediment basin bed by 4 feet.
 Excavate floodplain terrace and construct floodwall with maximum 2-ft height in the

Greenbelt Reach.
 Replace Morrill Avenue with 32-ft span
 Removal of existing dragons teeth, channel invert smoothing, bridge replacement at

Cropley Avenue Culvert with 24 ft span
 Construct up to 3-ft concrete parapet wall from Morrill Ave. to I-680.
 Excavate 10- bottom width earthen channel with a 10-ft and 32-ft vegetated terrace

channel with a concrete floodwalls up to 2-ft above original ground elevation from I-
680 to Ames Ave.

 Replacement of the Montague Culvert with 60-foot span with 3-foot headwall
 Replacement of the UPRR Trestle with a triple 15ft x 12ft box culvert.
 Replacement of the UPRR Culvert with a triple 40-ft bridge
 Excavate 10- bottom width earthen channel with a 10-ft and 32-ft vegetated terrace

channel with a concrete floodwalls up to 3-ft above original ground elevation from
Ames Ave to Yosemite Drive.

 Excavate 10- bottom width earthen channel with a 10-ft and 32-ft vegetated terrace
channel with a concrete floodwalls up to 6-ft above original ground elevation from
Yosemite to downstream of Calaveras Blvd.

 Construct 100-ft bridge with 4-ft headwall at Los Coches Street
 Construct 100-ft raised deck bridge with 6-ft headwall at Calaveras Blvd.

Table 5-11 lists the resulting channel and breakout flows for the Alternative 4B HEC-RAS
model. The 0.2% chance exceedance floodplain was developed for Alternative 4B using the
methods outlined in Chapter 1. Figure 5-10 shows the area of inundation for Alternative 4B.
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Table 5-11 Original GRR Model Results for Alternative 4B Walled Trapezoidal Channel – FEMA
Certifiable Protection - 0.2% Chance Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 36242 2130

Breakout at Old Piedmont Road Bridge 35249 2125 22

Sweigert Creek - Old Location 35029 2125

Breakout at Cropley/Piedmont Culvert 34041 2125 0

Inflow at Sweigert Creek – Corrected
Location

33136 2277 432

Lateral Weir Breakout Upstream of Crosley
Creek

31895-31026 2276 1

Inflow at Crosley Creek 30478 2577 535

Lateral Weir Breakout Upstream Morrill
Avenue

30468-29993 2573 4

Inflow at Sierra Creek 28656 3113 1848

Breakout at Morrill Avenue Culvert 28447 3113 0

Downstream Cropley Avenue 25744 3113

I-680 Culvert 25296 3140

Lateral Weir Breakout Upstream of
Montague

25295-21832
3138

2

Inflow at Montague Avenue 21821 4194 1230

Lateral Weir Breakout Downstream of
UPPR Trestle

20838-19390 4177 17

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 4177 0

Inflow at Yosemite Avenue 17465 4267 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 4267 0

Inflow from Piedmont Creek 16437 5607 1842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 5110 668

Inflow from Los Coches Creek 14422 6458 1848

Calaveras Boulevard 13887 6458 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 5-10 0.2% Chance Exceedance Event Floodplain for Alternative 4B
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CHAPTER 6: FINAL ARRAY OF ALTERNATIVES

The final array of project alternatives were analyzed using the Lower Berryessa Creek FLO-
2D model, described in Chapter 2. Four alternatives, Alternatives 2A/d, 2B/d, 4/d, and 5,
were run using the revised GRR methodology models. Of the four alternatives, only
Alternatives 2A/d and 5 have breakouts from the Berryessa Creek channel for the modeled
events. Alternatives 2B/d and 4/d were developed to meet FEMA certification requirements
using risk-based principles assuming SCVWD Bypass (see Appendix B Part I: Hydraulic
Modeling of Alternatives for more details) is constructed upstream of I-680. The SCVWD
Bypass design results in higher flow rates at I-680 resulting in Alternative 2B/d and 4/d
having a larger conveyance capacity, which allows both alternatives to convey up to the 0.2%
chance exceedance event. Therefore no floodplains were developed for Alternatives 2B/d and
4/d.

6.1 Alternative 2A/d – Incised Trapezoidal Channel - Moderate Protection

Alternative 2A/d consists of a 1% chance exceedance event level of protection upstream of
the I-680 culvert. The formulation of Alternative 2A/d was based on the Alternative 2A from
the preliminary array of alternatives with the upstream component eliminated between the
preliminary and final arrays (see Berryessa Creek GRR Study F5 Report for details). A
complete description of the changes in the Alternative 2A in the preliminary array of
alternatives to Alterative 2A/d in the final array of alternatives can be found in Appendix B
Part I: Hydraulic Modeling of Alternatives.

The inflow to the Lower Berryessa Creek FLO-2D model were developed using the
Alternative 2A/d HEC-RAS model (see Appendix B Part I: Hydraulic Modeling of
Alternatives). The Alt 2A/d floodplain mapping for the upper Berryessa Creek is the same as
the Without-Project Berryessa Creek FLO-2D model and the results are not repeated in the
following tables (see Section 3.2 for the Upper Berryessa Without-Project results). . Table
6-1 and Table 6-2 list the resulting channel and breakout flows for the Alternative 2A/b
HEC-RAS model. The 0.5 and 0.2 percent chance exceedance floodplains were developed
for Alternative 2A/d using the methods outlined in Chapter 1. Figure 6-1 and Figure 6-2
show the area of inundation for Alternative 2A.
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Table 6-1 Flows for Alternative 2A/d - 0.5% Chance Percent Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

I-680 Culvert 25296 1,611

Lateral Weir Breakout Upstream of
Montague

25295-21832 1,1476 55

Inflow at Montague Avenue 21821 2,439 1,077

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 2,438 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 2,399 0

Inflow at Yosemite Avenue 17465 2,587 354

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 2,542 32

Inflow from Piedmont Creek 16437 3,421 1,691

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 3,121 230

Inflow from Los Coches Creek 14422 4,347 1,583

Calaveras Boulevard 13887 4,324 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.
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Table 6-2 Flows for Alternative 2A/d - 0.2% Chance Percent Exceedance Flood Event

LOCATION
RAS

STATION

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

I-680 Culvert 25296 1,770

Lateral Weir Breakout Upstream of
Montague

25295-21832 1,362 234

Inflow at Montague Avenue 21821 2,511 1,230

Lateral Weir Breakout Downstream of
Montague Avenue

21666-21270 2,510 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-17602 2,505 0

Inflow at Yosemite Avenue 17465 2,861 401

Lateral Weir Breakout Downstream of
Yosemite Avenue

17460-16654 2,640 134

Inflow from Piedmont Creek 16437 3,910 1,842

Lateral Weir Breakout Downstream
Piedmont Creek

16654-14467 3,123 276

Inflow from Los Coches Creek 14422 4,378 1,848

Calaveras Boulevard 13887 4,360 0

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel
flow due differences in the time to peak between the tributary and Berryessa Creek.
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Figure 6-1 0.5% Exceedance Probability Event Floodplain for Alternative 2A
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Figure 6-2 0.2% Exceedance Probability Event Floodplain for Alternative 2A
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6.2 Alternative 5 – Authorized Project

Alternative 5 is the Authorized Project and is a single-purpose flood risk management project
that includes mitigation of adverse effects as authorized by Congress in 1990. Alternative 5
begins 600 feet upstream of Old Piedmont Road Bridge and extends to 50 feet downstream
of Calaveras Boulevard Bridge. A complete description of Alternative 5 can be found in
Appendix B Part I: Hydraulic Modeling of Alternatives. Appendix B Part I: Hydraulic
Modeling of Alternatives.

The Alternative 5 HEC-RAS model was used to develop the breakout flows into the lower
Berryessa Floodplain (see Appendix B Part I: Hydraulic Modeling of Alternatives). The
breakout flows were then routed through the Lower Berryessa FLO-2D model to develop the
lower Berryessa Creek floodplain mapping. The Alternative 5 Upper Berryessa Creek FLO-
2D model (described in Section 2.3) was used to develop the Upper Berryessa Creek
floodplains. Table 6-3 to Table 6-5 list the resulting channel and breakout flows for the
Alternative 5 HEC-RAS model. The 1, 0.5, and 0.2 percent chance exceedance floodplains
were developed for Alternative 5 using the methods outlined in Chapter 1. Figure 6-3 to
Figure 6-5 show the area of inundation for Alternative 5.

As seen in the tables and figures, breakouts occur at Calaveras Boulevard and Los Coches
Avenue for the 1% chance exceedance event. Alternative 5 was originally designed to
convey the 1% chance exceedance event when authorized by Congress in 1990. Since then a
number of changes have occurred in the watershed including improvement downstream of
Calaveras Boulevard which changed the downstream boundary conditions from what were
used to design Alternative 5. In addition, refinement of the Berryessa Creek hydrology also
impacted the results.
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Table 6-3 Flows for Alternative 5 - 1% Chance Percent Exceedance Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 1,426

Breakout at Old Piedmont Road Bridge 31062 1,420 0

Sweigert Creek - Old Location 30722 1,455

Breakout at Cropley/Piedmont Culvert 30382 1,427 0

Inflow at Sweigert Creek – Corrected
Location

28502 1,514 308

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 1,506 0

Inflow at Crosley Creek 23342 1,553 329

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 1,602 0

Inflow at Sierra Creek 13262 2,003 1421

Breakout at Morrill Avenue Culvert 12792 2,002 0

Downstream Cropley Avenue 7882 1,997

I-680 Culvert 252963 1,998

Lateral Weir Breakout Upstream of
Montague

25295-218323 1,995 4

Inflow at Montague Avenue 218213 2,243 928

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 2,241 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 2,231

Inflow at Yosemite Avenue 174483 2,341 317

Inflow from Piedmont Creek 164373 3,179 858

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 3,161 0

Inflow from Los Coches Creek 144223 4,222 928

Calaveras Boulevard 138873 4,118 161

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 6-4 Flows for Alternative 5 - 0.5% Chance Percent Exceedance Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 1,828

Breakout at Old Piedmont Road Bridge 31062 1,846 0

Sweigert Creek - Old Location 30722 1,890

Breakout at Cropley/Piedmont Culvert 30382 1,617 273

Inflow at Sweigert Creek – Corrected
Location

28502 1,748 379

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 1,635 113

Inflow at Crosley Creek 23342 1,794 375

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 1,874 0

Inflow at Sierra Creek 13262 2,375 1493

Breakout at Morrill Avenue Culvert 12792 2,367 8

Downstream Cropley Avenue 7882 2,325

I-680 Culvert 252963 2,358

Lateral Weir Breakout Upstream of
Montague

25295-218323 1,471 277

Inflow at Montague Avenue 218213 2,604 1072

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 2,566 0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 2,582 0

Inflow at Yosemite Avenue 174483 2,826 361

Inflow from Piedmont Creek 164373 3,679 901

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 3,518 110

Inflow from Los Coches Creek 144223 4,738 911

Calaveras Boulevard 138873 4,281 418

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Table 6-5 Flows for Alternative 5 - 0.2% Chance Percent Exceedance Flood Event

LOCATION
RAS

STATION/
FLO-2D GRID

CHANNEL
FLOW
(CFS)

PEAK
TRIBUTARY

INFLOW1

(CFS)

BREAKOUT
FLOW
(CFS)

Upstream of Old Piedmont Road 31422 2,134

Breakout at Old Piedmont Road Bridge 31062 2,053 81

Sweigert Creek - Old Location 30722 2,036

Breakout at Cropley/Piedmont Culvert 30382 1,646 390

Inflow at Sweigert Creek – Corrected
Location

28502 1,782 438

Lateral Weir Breakout Upstream of
Crosley Creek

2379-25992 1,664 118

Inflow at Crosley Creek 23342 1,829 435

Lateral Weir Breakout Upstream Morrill
Avenue

1842-21142 1,909 0

Inflow at Sierra Creek 13262 2,455 1835

Breakout at Morrill Avenue Culvert 12792 2,419 36

Downstream Cropley Avenue 7882 2,368

I-680 Culvert 252963 2.358

Lateral Weir Breakout Upstream of
Montague

25295-218323 1,446 566

Inflow at Montague Avenue 218213 2,603 1227

Lateral Weir Breakout Downstream of
Montague Avenue

21666-212703 2,566
0

Lateral Weir Breakout Upstream of
Yosemite Avenue

18543-176023 2,572 0

Inflow at Yosemite Avenue 174483 2,826 401

Inflow from Piedmont Creek 164373 3,678 900

Lateral Weir Breakout Downstream of
Yosemite Avenue

14467-174603 3,519 193

Inflow from Los Coches Creek 144223 4,738 951

Calaveras Boulevard 138873 4,282 446

1. The tributary inflows are the peak discharge from the tributary and may not sum to the total channel flow
due differences in the time to peak between the tributary and Berryessa Creek.

2. Upper FLO-2D Model Grid
3. Lower HEC-RAS Model Station
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Figure 6-3 1% Exceedance Probability Event Floodplain for Alternative 5
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Figure 6-4 0.5% Exceedance Probability Event Floodplain for Alternative 5
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Figure 6-5 0.2% Exceedance Probability Event Floodplain for Alternative 5
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CHAPTER 1: INTRODUCTION

This appendix is Part III of the engineering appendices supporting the Berryessa Creek Flood
Control Project Post-Authorization Study. The engineering appendices are as follows:

 Part I. Hydraulic Analysis of Alternatives
 Part II. Floodplain Development
 Part III. Geomorphic and Sediment Transport Assessment
 Part IV. Design and Cost of Alternatives

This appendix refers to figures, tables, and results in the accompanying appendices and in the
main body of the report. This appendix provides supporting fluvial geomorphology and
sediment transport analyses for the formulation and evaluation of the Berryessa Creek Project
Alternatives. A summary and interpretation of previous work related to the geomorphology
of the system is also included. In addition, insight from observations by the project team is
provided, particularly in reference to supply of sediment from the upstream watershed.

Sediment transport analyses of the existing condition are summarized in light of available
sediment removal records. The results of the hydraulic analysis of the alternatives is utilized
to qualitatively address potential changes in sediment transport conditions under project
scenarios compared to the without-project condition. This information is utilized to provide
recommendations on design refinements to address fluvial geomorphic and sediment
transport aspects of the project design as well as recommendations for additional analyses to
support the design effort.

Figure 1-1 shows the delineations of watersheds draining to the project area, as presented in
the NHC hydrology report (2003). Figure 1-2 shows the project footprint relative to the road
crossings and other features within the project area.
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A number of issues were identified as important for this analysis to address. An evaluation of
the stability of the alternatives in terms of their sediment transport response is necessary.
Because of the urbanized nature of the area and the limited area available for the project, it
was determined early in the plan formulation process that the channel would be protected in
most areas to prevent erosion. However, the channel bed will remain mobile so it is
necessary to assess the potential for channel bed aggradation and degradation. The project
alternatives should be designed to prevent excessive scour or deposition. The influence of the
proposed alternatives on sediment removal requirements is another important issue.
Historically, sediment removal in the project area (see Table 2-1) has averaged on the order
of 1,046 cubic yards per year upstream and 616 cubic yards per year downstream of I-680 for
the project reach with a total of 7,179 cubic yards per year from the entire Berryessa Creek
channel. Also tied to sediment removal is the potential for changes to the existing sediment
retention basin and construction of additional sediment management structures under
consideration by others. The Corps GDM (USACE 1993) included a sediment basin above
Old Piedmont Road. To address issues surrounding the reconfiguration of the sediment basin,
the watershed was evaluated to determine if there were areas further upstream in which
sediment management activities could be applied to reduce sediment delivery to the basin
area.

Besides the sediment transport aspects of the design, fluvial geomorphology concepts were
applied to evaluate the design and provide recommendations for potential refinements as
necessary. Though the project is located in a highly urban environment with limited right of
way and numerous constraints created by bridges, roads, utilities, and buildings; the concepts
of fluvial geomorphology are still useful in developing an appropriate design. These concepts
can help in evaluating the system response to the alternatives and provide input on ways of
developing a more sustainable project in terms of maintenance and environmental quality.
Application of fluvial geomorphology assisted in the evaluation of the sediment transport
issues identified in the previous paragraph. In addition, recommendations for sizing the
channel and evaluation of the response of the Greenbelt Reach, which will not be as
constrained as the project area, are addressed.

The with-project alternatives evaluated in the current effort were carried forward from the
conceptual alternatives presented in the F3 report (Tetra Tech 2004) and subsequently
narrowed down to three alternatives by the Corps. Typical cross sections of each alternative
are presented in Appendix B, Part IV: Design and Cost of Alternatives in this engineering
appendix. An important purpose of these alternatives was to evaluate large-scale economic
issues between general approaches to flood control. Alternative 1 is the without-project
condition. Project alternatives under consideration by others include floodwall construction
and excavation of a floodplain terrace within the Greenbelt Reach upstream of I-680 along
with a high-flow bypass culvert running beneath Cropley Road. Downstream of I-680,
Alternatives 2A/d and 2B/d were formulated to provide flood control utilizing channel
excavation and bridge modifications to increase conveyance in a project footprint that could
be constructed within the existing right of way. As a result, a large main channel is excavated
that has the capacity to convey the 1% chance exceedance event. Alternative 2A/d is
designed to pass the 1% chance exceedance event with a 50% conditional non-exceedance
probability (CNP) using risk and uncertainty principles with Alternative 2B/d passing the 1%
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chance exceedance event with 90% CNP (meeting the FEMA certification criteria). Levees
or floodwalls are extended as needed to maintain a consistent capacity throughout the project
with the appropriate certainty. Alternative 4/d incorporates vegetated floodplain benches
along the low-flow channel, with concrete floodwalls extended vertically from the outer
edges of the floodplain bench. This allows Alternative 4d/ to be constructed within the
existing right of way.

Alternatives 2B/d and 4/d include the complete replacement of all bridge and culvert
crossings with the exception of the Ames Avenue and Yosemite Drive crossings, which
would require shoring/stabilization of existing abutments and construction of transition
structures, and the I-680 crossing, which would not be affected. Modifications within channel
reaches include excavation and levee/floodwall construction. Levees, floodwalls, and tops of
bank are designed according to risk and uncertainty principles. Further details on the flow
profiles and modeling methodology are described in Appendix B, Part I: Hydraulic Analysis
of Alternatives in this engineering appendix. The analyses and recommendations presented in
this appendix will be utilized to guide future sediment transport modeling efforts supporting
more detailed designs that are carried forward.
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CHAPTER 2: EXISTING CONDITIONS

2.1 Summary of Geomorphology

This report generally assesses the impacts of the sediment generated in the upper watershed
on the proposed project alternatives in the lower watershed. Two primary documents provide
information describing the geomorphology of Berryessa Creek within the project area and the
upstream watershed: the Sacramento District’s GDM (USACE 1993) and “Upper Berryessa
Creek GRR Basin Geomorphology Technical Memorandum” (NHC 2001). “An Urban
Geomorphic Assessment of the Berryessa and Upper Penitencia Creek Watersheds in San
Jose, California,” a Colorado State University dissertation by Jordan (2009), contains data
and conclusions applicable to the site geomorphology and will likely be published in the near
future. Preliminary results and analysis methods are summarized at the end of this report in
Addendum 1. In addition, Tetra Tech has conducted several site visits to the project area and
the upstream watershed to observe and document conditions related to fluvial
geomorphology. The summary of existing geomorphic conditions is based on these three
sources.

2.1.1 Geology and Soils

The Berryessa watershed consists of two distinct landforms. The watershed above the
urbanized area is mountainous terrain consisting of the Los Buellis Hills, part of the Diablo
Range. The highest point in the watershed is Monument Peak at an elevation 2,594 feet.
Within the project area, Berryessa Creek flows across an alluvial fan created by Berryessa
Creek and its tributaries. The minimum elevation in the watershed is 3 feet at the confluence
with Penitencia Creek. At the downstream limits, Berryessa Creek is tidally influenced.
Under existing conditions, the upland portion of the watershed is mostly undeveloped with a
few residences scattered mostly along the basin divide. The primary land use in the upland
portion of the watershed is grazing. Due to zoning practices, the future condition is not
anticipated to change significantly in terms of land use. In contrast the alluvial fan portion of
the watershed is almost entirely urbanized.

In the uplands, the geology consists mainly of Tertiary and Quaternary age sedimentary rocks
composed primarily of sandstone, siltstone and shale. Minor tuff, claystone and partially to
completely serpentinized ultramafic rock outcrop in the basin in smaller amounts (NHC
2001). As shown in Figure 2-1, two major faults cross the lower and upper extents of the
watershed. The Hayward Fault zone trends across the base of the Los Buellis Hills and the
Calaveras Fault passes along the upper watershed boundary. These two major faults and
numerous minor faults cross the Berryessa Creek watershed in northwest to southeast
direction.
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Figure 2-1 Bay Area Fault Zones (Source: USGS)

An important feature of the watershed occurs in the Hayward Fault zone, an area referred to
in the previous reports as the “canyon” reach, extending from about 1,000 to 4,000 feet
upstream of Old Piedmont Road. Underlying bedrock in this reach is composed of poorly
consolidated, highly fractured Tertiary age rocks that contain swelling clays (NHC 2001).
This is a high sediment production zone with erosive soils, large sediment supply from
landslides, and a steep channel section capable of transporting large quantities of sediment.
This is the only reach observed during the Tetra Tech watershed reconnaissance that had
evidence of debris flows and transport of large boulders, several feet in diameter and larger.
It also contained the only adjacent watershed area that was observed to have numerous active
landslides scarps. The GDM (USACE 1993) supports this statement, indicating, “Upstream
of the canyon zone, the ravines in Berryessa Creek and its larger tributaries are well treed and
appear to be relatively stable.”
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Soils in the upland portion of Berryessa Creek are said to be of two types: clay loams on the
relatively gentle slopes, and coarse rocky or gravelly soils on steeper slopes. Both types are
derived from the underlying sedimentary rocks, the clay loams by weathering and vegetation,
and the rocky soils by physical disintegration especially in the fault and shear zones (USACE
1993).

The geology of the alluvial fan in the Santa Clara Valley portion of the watershed is limited
to Quaternary age, semi-consolidated alluvium near the base of the Los Buellis Hills with
younger, unconsolidated alluvium further downslope. The alluvial sediments are largely fine
grained, consisting primarily of moderate to poorly sorted fine sand, silt, and clay (NHC
2001). Borehole data from this lower portion of the creek, particularly downstream of I-680
show the creek to be underlain by large amounts of clayey soils.

In general, the Santa Clara Valley is underlain by some 1,000 to 1,500 feet of alternating
estuarial and alluvial fan deposits of Quaternary age. The estuarial deposits were laid down
under episodes of marine flooding and the alluvial fans during dryland episodes when the sea
level was lowered during the major glaciations. The surficial materials in the valley are partly
coarse alluvial fan deposits from stream channels, and partly fine materials derived from
suspended load deposition during floods in areas between the stream channels (USACE
1993).

Within the project area, the streambanks are formed of fairly erosion-resistant material; the
soils contain a large clay component primarily consisting of silty and sandy clay. Upstream
of I-680, soils retain a significant clay component but exhibit more frequent clayey silt and
clayey sand lenses with occasional gravels (NHC 2001). As a result, eroded sections of
streambanks in this area are near vertical. Within the project area, bed material is somewhat
variable due to the high level of channel alteration and the presence of numerous bridges and
several other hydraulic structures. In general, the bed material is composed of sands and
gravels. The average distribution for the entire urbanized reach upstream of Calaveras
Boulevard, as presented in NHC (2003), is 28 percent sand, 69 percent gravel and 3 percent
cobble with a median diameter of 5.5 mm (fine gravel).

The watershed upstream of Old Piedmont Ave. was broken into reaches with common
characteristics based on field observations. Classification of these characteristics by reach
allows for explanation of sediment transport-related trends and prediction of future erosion
and deposition zones on a qualitative basis. The reach breakdown is shown in Figure 2.2
along with the locations of photographs presented below.
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Figure 2-2 Upper Watershed Boundary, Reaches, and Photo Locations

2.1.2 Stream Profile

There is a distinct difference between the profile of Berryessa Creek in the uplands and on
the alluvial fan within the Santa Clara Valley. Figure 2-3 shows the profile for the entire
length from the estuary downstream from the confluence with Coyote Creek, upstream to the
headwaters. Within the valley reach, which includes the project area, the channel gradient
averages less than 1 percent. In contrast, the upland reach averages over 6 percent.
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Figure 2-3 Berryessa Creek Profile from the Estuary to the Headwaters

Upstream of Calaveras Boulevard, the gradient follows the expected pattern of downstream
reduction, with one exception. Starting at Old Piedmont Road, channel gradients are listed
below:

Old Piedmont Road to Cropley Avenue 0.0271
Cropley Avenue to D/S of Piedmont Sediment Basin 0.0180
D/S of Sediment Basin to U/S of Sierra Cr. Drop 0.0156
Drop Structure to Cropley Avenue 0.0135
Cropley Avenue to I-680 0.0106
I-680 to Montague Expressway 0.0035
Montague Expressway to Calaveras Boulevard 0.0049

The channel leaves the uplands at a gradient of about 3 percent and gradually reduces to a
slope on the order of 1 percent at I-680. However, below I-680, the gradient abruptly
decreases by a factor of 3 to 0.35 percent between I-680 and Montague Expressway. Below
Montague, the slope increases to approximately 0.5 percent.
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There are numerous bed controls throughout the project area. These are formed by bridges or
box culverts with concrete bottoms, drop structures, and segments of channels lined with
concrete. Figure 2-4 identifies locations along the profile that act as grade controls.

Figure 2-4 Location of Current Bed Controls along Berryessa Creek

The stream through the upper watershed was divided into five segments. Figure 2-5 provides
a profile of the upland portion of Berryessa Creek. For the upper 1.3 miles, the gradient
averages 6.5 percent. For about a mile, the gradient flattens to 3 percent. The gradient
increases for the next two miles, averaging 8 percent with a gradual decrease in the
downstream direction. The gradient then picks up as the stream crosses the Hayward Fault
zone and passes through the “canyon” reach (Reach 4). The average gradient thought this
segment is 8 percent with a portion of the stream near the center of the reach with a gradient
of 15 percent. In the downstream 1,500 feet above Old Piedmont Road, Berryessa Creek
transitions from the uplands to the alluvial fan with an average gradient of 4 percent.
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Figure 2-5 Berryessa Creek Profile from Old Piedmont Road to He
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Calaveras Boulevard to Montague Expressway (Sta 138+03 to 217+38) – This reach is a
straight, excavated earthen channel. It appears to have originally been excavated as a
trapezoidal channel, but in some areas erosion and incision have resulted in the formation of
steep, near vertical banks. The channel averages on the order of 10 to 12 feet in depth. The
top width varies from a narrow 35 feet near the railroad trestle to on the order of 50 feet in
other locations. The channel conveyance capacity ranges from 1,300 to 2,500 cfs.

Montague Expressway to I-680 (Sta 217+38 to 255+75) – This is another section of
constructed trapezoidal earthen channel; with the exception that the channel bed and banks
have been lined with concrete through the three 90 degree bends in this reach. The channel is
approximately 40 feet wide with a depth of 7 to 8 feet. The conveyance capacity ranges from
800 to 1,500 cfs.

Upstream of the project area, the channel configuration and constraints vary significantly:

I-680 to Cropley Avenue (Sta 255+75 to 275+69) – This reach of Berryessa Creek is
contained in a trapezoidal concrete channel with a top width on the order of 40 feet and a
depth of 10 feet. These dimensions include the upper one to two feet of earthen material that
continues to form channel sideslopes above the concrete. This segment of Berryessa Creek
can contains approximately 2,800 cfs.

Cropley Avenue to Morrill Avenue (Sta 275+69 to 285+93) – This reach is a constructed
trapezoidal, earthen channel with 2:1 sideslopes. The beds have been protected with concrete.
The top width is on the order of 45 to 50 feet and the depth is typically 8 feet. The channel
can contain flows up to approximately 1,500 cfs. The Cropley Avenue Bridge is a major
constriction that creates a backwater upstream through much of the reach.

Morrill Avenue to Sierra Creek (Sta 285+93 to 292+00) – This reach is a combination of
constructed channels. The downstream portion is a rectangular concrete channel with a 20
foot top width. The middle section is a trapezoidal channel with a gravel bed and banks
protected by sacks filled with concrete. The top width is approximately 40 feet. The most
upstream section is a drop structure that continues with banks protected by sacks filled with
concrete, but has a concrete channel bottom. The top width of this segment is also
approximately 40 feet. All three sections have depths on the order of 8 to 10 feet and contain
flows up to approximately 1,500 cfs.

Sierra Creek to Piedmont Sediment Retention Basin (Sta 292+00 to 338+04) – This reach is
referred to as the Greenbelt Reach. It contains the only section of channel that is not an
excavated section constructed on an engineered alignment. The reach has only minor
influences from bridges within its boundaries, with one pedestrian bridge crossing the
channel without restricting it. The 20 to 30 foot wide channel varies from about 3 to 6 feet in
depth. Portions of the channel have incised some, but banks remain stable due to vegetation
and the silt and clay content which was reported to be roughly 50 percent (NHC 1990).
Though the channel is free to meander within the 100 to 150 foot wide floodplain, the
channel is fairly straight at a sinuosity of 1.06. The channel capacity is more representative of
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a natural stream section in this reach than in other reaches with a bankfull capacity of
approximately 500 cfs. The treed floodplain, which in some areas has berms and fill to help
contain floods, can convey on the order of 1,300 cfs before flows breakout. Two tributaries,
Crosley Creek and Sweigert Creek, enter in this portion of Berryessa Creek.

Piedmont Road Sediment Basin to Cropley Avenue (Sta 338+04 to 344+67) – This reach is
comprised of two features. The downstream 250 feet is a sediment basin and the upstream
410 is a 12-ft by 7-ft concrete box culvert. To form the sediment retention basin, the channel
has been widened and the banks protected to create an area to slow velocities and reduce
shear stresses in order to collect upstream sediments. The sediment is then removed with
construction equipment from the basin. The channel widens to 80 feet in the basin and has a
depth that varies from 9 feet at the upstream end to about 6 feet as the basin transitions to the
Greenbelt Reach. Santa Clara Valley Water District (SCVWD) records indicate that on the
average nearly 527 cubic yards of sediment (see Table 2-1) are removed from the Piedmont
Sediment Basin per year. The 410 foot long culvert that passes beneath the intersection of
Piedmont Road and Cropley Avenue experiences deposition of coarse bed load from the
build-up of material in the sediment retention basin. The basin will convey flows on the order
of 1,500 cfs, but the culvert capacity is limited to passing approximately 900 cfs. The culvert
capacity is often further restricted by sediment deposition within the culvert that can reduce
the capacity to approximately 600 cfs or less.

Cropley Avenue to Old Piedmont Road (Sta 344+67 to 351+70) – This is an incised channel
section with a width of approximately 40 feet and a depth of 10 feet. The channel banks in
this reach have considerable gravel and small cobbles, though there is sufficient finer
material for cementation to hold the banks near vertical. The channel capacity is
approximately 1,500 cfs.

2.1.4 Current and Historical Channel Planform

The channel planform in the project area has undergone large changes since the middle of the
19th century. These are discussed in detail by NHC (2001) and summarized in this section. Of
importance to understanding of the current conditions and the influences on the development
of the flood control project is a comparison of the historic and current conditions. Before
development, Berryessa Creek and its major tributaries flowed onto the alluvial fan for
several thousand feet before spreading into distributary channels or infiltrating to the point
that they were no longer shown on maps. As development increased, the streams were
channelized to provide flood control and to supply irrigation water. It is also indicated that
subsidence in the Santa Clara Valley may have contributed to the down fan progression of
the defined stream channels.

By 1943, maps indicate that Berryessa Creek joined Penitencia Creek about 2 miles upstream
of their current confluence. Significant realignment occurred between 1953 and 1961 when
the creek was realigned to flow northward. This realignment placed the channel within its
general flow path from the current I-680 crossing to Penitencia Creek. As a result of this
realignment, the channel gradient was reduced from close to1 percent to less than 0.5
percent. The prior west flowing alignment was directly down the fan gradient whereas the
realignment flows across the fan. This is the reason for the abrupt reduction in gradient
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previously discussed for the reach mentioned from I-680 to the Montague Expressway. In
1976 the downstream-most portions of Berryessa Creek was realigned by the SCVWD as
part of a flood control program. The current alignment from the fan apex to I-680 is close to
that identified for 1943. The uppermost section of Berryessa Creek, from the apex to the
middle of the Greenbelt Reach, is currently in the same general location as identified in 1899
maps.

2.1.5 Upper Watershed Site Inspection

An inspection of the Berryessa Creek watershed upstream of Old Piedmont Road was
performed in August 2004. Participants in the field trip included representatives of the
Sacramento District and Tetra Tech. The purpose of the field trip was to observe watershed
and stream conditions that influenced sediment production and yield in order to develop
potential strategies to reduce downstream sediment loading. More specifically the inspection
was conducted to identify sediment sources, watershed processes controlling erosion and
sedimentation, potential locations for sediment control facilities and the potential for land
management activities to control sediment supply.

There were five distinct areas or zones observed in the stream and adjacent watershed. In the
upper most 1.3 miles (Reach 1, upstream of the 1,480 foot contour), the creek is of
moderately steep gradient averaging 6.5 percent and has a bed comprised of a wide range of
material from gravels and cobbles to fines. The channel may be incised in some areas by
several feet. There did not appear to be a high transport rate of the larger bed material (gravel
and cobble) as there were few depositional bed features and there was a significant amount of
finer material in the bed and heavy vegetation on the banks (Photo 2.1). On the hillsides,
some minor gullying was observed where flow had been concentrated by roads or trails, but
in the small gullies there were only a scattering of coarser materials so that it does not appear
that this process is a significant source for coarser sediments in the upper portion of the
watershed.

Photo 2.1 Typical Channel in Reach 1, Heavy Vegetation on Banks
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The second segment of the channel (Reach 2) is relatively low gradient, particularly
considering its location high in the watershed. This flatter section extends for approximately
one mile at an average gradient of 3 percent, from the 1,480 foot contour on downstream to
the 1,320 foot contour. Though the gradient flattens, the channel still has an incised
appearance in areas. A significant depositional area of coarse material was not observed in
this reach. This implies that the sediment production, of coarser materials is not high in the
upper reach, otherwise the material would deposit in the area of reduced slope. The bed was
comprised of sands and silts in portions of this reach, with only a scattering of angular
gravels and cobbles (Photo 2.2). These larger materials may have fallen into the channel from
the adjacent banks. In some areas where the bank material was exposed, there was a fairly
heterogeneous matrix of material ranging from fines to small cobbles.

Photo 2.2 Typical Channel in Reach 2, Low Gradient
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The third segment (Reach 3) of the upper channel starts as the stream gradient steepens and
the channel becomes confined by steep hillsides. The bed material becomes dominated by
gravels, cobbles and boulders with some bed rock outcroppings (Photo 2.3). The gradient
was estimated at 8 percent for this reach which extends for approximately 2 miles to the 500
foot contour. Passage down the creek became difficult, so the inspection team walked along
the hillside on the north side of the channel. At the several locations where the team returned
to the creek bed, it was evident that the channel was capable of transporting materials up to
boulders of over a foot in diameter. At several locations, bedrock was exposed in the channel
and small falls were created. Though the watershed is very steep in this reach, the only
landslides were observed near the downstream boundary of this reach. The south side of the
valley wall is heavily forested while the north side is dominated by shrubs and grasses,
except for a strip along the very bottom of the valley near the channel.

Photo 2.3 Typical Channel Section in Reach 3, Gradient of 8 Percent
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Reach 4 begins where the stream enters what was referred to in previous reports (USACE
1993 and NHC 2001) as the canyon reach. The reach extends for approximately 0.6 miles at
an average gradient of 8 percent with a short steep section of over 15 percent in the center of
the reach. The most striking feature in this reach are a number of larger landslides that start
hundreds of feet up on the hillside and continue down to the creek (Photo 2.4). These features
are the largest concentrated sediment sources observed. The creek bed in this area is
dominated by coarse material ranging from gravels and cobbles up to boulders on the order
of 4 feet in diameter and greater. There is evidence that at times, the channel has transported
debris torrents or flows. The formation comprising the surficial geology in this portion of the
watershed is more susceptible to erosion and mass wasting than further upstream (Photo 2.5).
This condition is further influenced by the Hayward Fault zone. The reduction in vegetative
cover as elevation and rainfall decreases may also be a factor.

Photo 2.4 Mass Wasting Directly into Creek near Upstream Limits of Reach 4
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Photo 2.5 Landslide Scarp on North Valley Wall in Reach 4 (Canyon Reach)

Reach 5 is a transition zone from the steeper upper watershed to the much flatter alluvial fan.
The average gradient through this 0.3 mile reach is 4 percent. The channel bed in this reach is
still comprised of material ranging from gravels to large boulders (Photo 2.6). Most or all of
the larger boulders generated upstream appear to be deposited in this reach and do not cross
Old Piedmont Road.

Photo 2.6 Typical Reach 5 Channel in Transition from Uplands to the Alluvial Fan
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2.1.5.1 Implications of Watershed Inspection

Based on the observations during the site visit, control of sediments from the upper two
segments (Reaches 1 and 2) of the watershed would have minor influence on delivery of
coarse sediments (gravel and cobbles) to the reaches below Old Piedmont Road since it
appears very little of this size material would make it through the flatter gradient of Reach 2.
Sands and finer sediments may be produced in these areas, but their relative contribution
would appear to be smaller than the portions of the watershed further downstream.

Based on the coarse bed material and steep gradient in Reach 3, a significant amount of
gravel and cobble can be transported through this reach. However, no large point sources
were identified. The team did not walk this portion of the creek bed so it could not be
observed if there were large areas of bank erosion or contributions of sediments from point
sources along the creek. This statement is based mainly on the lack of gullies crossed in
walking along the north side of the valley wall and no visual identification of larger
landslides on either the north or south valley wall. Construction of a sediment retention
facility in this reach would be difficult due to the limited access and the small amount of
storage volume per foot of structure height because of the steep channel gradient and steep
confining valley walls.

Reach 4, the 0.6 mile length of the creek and associated watershed above Old Piedmont
Road, appears to be the most significant area of sediment production. This is the area that
several large point sources of sediment were identified, in the form of landslides in which
feed directly into the creek. If a sediment retention or trap facility were to be constructed, it
would appear that the best location would be in Reach 5 as the gradient decreases and the
area adjacent to the channel increases. This area would control the large contribution of
sediment from Reach 4. Lastly, this area has the best access for construction and
maintenance.

In terms of land management, much of the upper watershed is grazed. There are a few
residences, mainly along the watershed divide. The primary road serving the watershed
travels near the watershed divide and in the majority of locations is in the adjacent watershed.
There did not appear to be significant erosion problems created by any of these watershed
disturbances. For example, there were no gullies observed as the result of concentration of
flows from roadside drainage or from residential development. Likewise, there was no
evidence of significant rilling or gullying occurring on the grazing lands or of trampling of
streambanks by livestock. However, the influence of grazing was quite apparent with
numerous trails contouring the hillsides and some locations with hillsides covered with hoof
imprints left from the rainy season. Any control measures adopted to limit grazing activities
along the channel banks would primarily reduce the fine sediment yield.
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2.2 Summary of Sediment Transport Conditions

This section presents information on the current sediment transport conditions for the project
area and upstream reaches that were presented in previous studies. The sediment removal
history is also reviewed. The results of the hydraulic analysis for the with-project alternatives
are utilized to qualitatively determine changes in sediment transport and removal
requirements that would be induced by the project.

2.2.1 Previous Studies - Sediment Budget and Modeling

Previous analyses of the sediment budget (HMC 1990), geomorphology (NHC 2001) and
sediment transport (NHC 2003) for the without-project condition of Berryessa Creek
indicated two potential problems. The first was potential areas of deposition and the second
was potential areas of degradation.

2.2.1.1 1990 Sediment Budget Analysis

An overall estimate of the sediment yield for Berryessa Creek was developed by NHC
(1990). The results of this analysis indicated the following sediment yields:

Berryessa Creek at Old Piedmont Road = 9,900 tons/year
Sweigert, Crosley, and Sierra Creeks = 1,900 tons/year
Piedmont Creek = 700 tons/year
Arroyo de los Coches = 3,200 tons/year

The values provided for the tributaries are at their confluence with Berryessa Creek. The total
yield is 15,700 tons/year. If a dry unit weight of 100 lbs/ft3 is assumed for sediments, this
represents 11,600 cubic yards per year.
The sediment budget performed by NHC (1990) estimated the mean annual inflowing
sediment load at Calaveras Boulevard to be 9,200 tons/year or 6,800 cubic yards per year.
This budget was based on deposition of 6,700 tons/year of sediment between Piedmont Road
and Calaveras Boulevard. The study utilized a value of 5,000 cubic yards per year of
sediment removal upstream of Calaveras Boulevard.

It should be noted that the 1990 study used a value of 23,800 cubic yards of sediment
removed in 1983 between Sierra Creek and Calaveras Boulevard.

2.2.1.2 2001 Geomorphology Study

In 2001 NHC updated the 1990 sediment budget analysis (NHC 2001). One major change
aside from the additional sediment removal data available was that the large value of 23,800
cubic yards of sediment removed in 1983 between Sierra Creek and Calaveras Boulevard
was not included. If this large volume of removal is not included, the average annual rate for
the 10-year period referenced in the 1990 Sediment Budget Analysis (NHC 1990) would be
2,620 cubic yards per year or 3,200 tons/year (NHC assumed 90 lbs/ft3 for deposited
sediments). This change in assumptions and additional sediment removal data resulted in the
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sediment budget resulting in 12,400 tons/year of sediment passing Calaveras Boulevard as
opposed to the 9,200 tons/year as indicated in the 1990 study.

2.2.1.3 2003 Sediment Transport Modeling

In 2003 estimates of sediment yield and budget were developed by NHC based on an HEC-
6T sediment transport analysis (NHC 2003). The sediment yield was computed by
integrating the HEC-6T simulated bed material load yields for the single storm events to
determine average annual yields utilizing the method described by Mussetter et. al. (1994).
This resulted in an average annual bed material yield at Old Piedmont Road of 2,500 to 3,000
tons per year. The overall budget identified a total of 170 tons per year of net erosion from
the reach, indicating this reach is currently slightly degradational. This minimal amount of
degradation translates into an average of 0.05 inches per year if the total volume were to be
spread out over the entire reach. The sediment budget presented in the 2003 report did not
indicate it accounted for sediment removal that takes place at several locations throughout
the reach. The budget also did not provide an indication of the simulated tributary inflows
and how or if they were accounted for in the budget.

2.2.1.4 Analysis of Previous Studies

If the 9,900 tons per year average annual sediment yield at Old Piedmont Road computed in
the 1990 Sediment Budget Analysis is assumed to be 35 percent bed material load (sand,
gravel and cobble) and 65% wash load (silts and clays), the resulting average annual bed
material supply at Old Piedmont Road is 3,500 tons. This is in fairly close agreement with
the 2003 HEC-6T Sediment Transport Study which indicated an average annual upstream
loading on the order of 2,500 tons per year. In terms of the sediment balance in the reach, the
HEC-6T modeling by NHC indicated a slight degradational trend. However, the modeling
did not appear to include the sediment removal in the analysis. Accounting for sediment
removal increases the degradational trend by several thousand tons per year. An overall
degradational trend is supported by comparisons of the 1968 and 1998 channel thalweg
profiles in the 2001 Geomorphic Study (NHC 2001). Comparison of these profiles indicates
that the 1998 profile is at or below the 1967 profile throughout the project area. Continued
sediment removal prevents the areas of deposition from being revealed on the profile
comparison.

Because of the highly manipulated nature of the Berryessa Creek channel within the project
area, its ability to transport sediment varies widely. Though there are segments of
considerable deposition that require sediment removal to maintain flood conveyance
capacity, there are areas with higher sediment transport capacity that result in channel
degradation. This is supported by the comparison of the 1967 and 1998 thalweg profiles
presented by NHC in the 2001 Geomorphic Study. The 2003 HEC-6T sediment modeling
results show similar behavior with a slight overall trend for degradation, but a mixture of
aggradation and degradation scattered throughout the project area.
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The 2003 HEC-6T model results indicated that the bed material load from a single 1%
chance exceedance event would be on the order of 13,000 tons at Old Piedmont Road, which
is on the order of four to five times the estimated average annual bed material loading.
During a 1% chance exceedance event, the maximum predicted aggradation is over 4 feet at
the Piedmont/Cropley culvert and over 2 feet just upstream of the Ames Avenue Railroad
trestle. At all other locations the aggradation is on the order of one foot or less. The
maximum predicted degradation is 2 feet in the Greenbelt Reach just downstream of the
sediment basin and just over one foot about 500 to 1,000 feet upstream of Los Coches Street.
Based on these results the modeling indicates a mixture of aggradation and degradational
areas. Though the actual historic profiles indicate primarily equilibrium or degradational
reaches, the model did not appear to account for the sediment removal in the aggradation
areas. If all sediment deposits indicated by the model results are removed, the required
sediment removal predicted by the HEC-6T model would be on the order of 3,700 cubic
yards per year. A further discussion of actual sediment removal history is presented in the
next section.

2.2.2 Sediment Removal History

The SCVWD performs removal of sediment on an as needed basis to maintain the
conveyance capacity of Berryessa Creek throughout the project area and upstream reaches.
The two concentrated areas of removal upstream of the project area are the sediment
retention basin below Piedmont Road and the reach between the Sierra Creek confluence
downstream to Cropley Avenue. Additionally, sediment is removed at various locations
throughout the project area. Table 2-1 presents the reported maintenance records of sediment
removal from five reaches within the Berryessa Creek channel. The sediment removal for the
study area between Old Piedmont Road and I-680 is divided into two reaches, the sediment
retention basin below Piedmont Road and the area from Sierra Creek to Cropley Avenue.
The sediment removal for the study area downstream of I-680 is also subdivided into two
areas; I-680 to Montague Expressway and Montague Expressway to Calaveras Boulevard.
The final reporting reach downstream of Calaveras Blvd and is outside of the project area.

Based on 33-years of maintenance records from 1977 to 2011 the most concentrated area of
sediment deposition in the study area is at the sediment retention basin below Piedmont
Road. In this several hundred foot long reach, an estimated average annual removal of 527
cubic yards occurs. This is the highest removal at any location in the study area and also
represents the shortest stream reach of all the removal areas. The next highest sediment
removal area is Sierra Creek to Cropley Avenue. In this 1,600 foot long reach, the estimated
average annual removal is 525 cubic yards. In the 3,600 foot long reach from I-680 to
Montague Expressway, the level of sediment removal is slightly less than the two upstream
sites at 430 cubic yards per year. The lowest annual sediment removal is found in the
downstream-most reach in the study area, from Montague Expressway to Calaveras
Boulevard, an annual average of 205 cubic yards is removed in its 7,700 foot length.
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Table 2-1 Summary of SCVWD Sediment Removal Maintenance Records on Berryessa Creek
(NHC 2001 and SCVWD)

Year
Removal in Deposition Areas (cu. yd.)

Total
(cu. yd.)DS of

Calaveras
Montague to

Calaveras
I-680 to

Montague
Cropley to

Sierra Creek
Piedmont
Sed. Basin

1977 0 0 0 0 0 0

1978 0 0 0 0 0 0

1979 0 0 0 0 0 0

1980 0 0 0 0 0 0

1981 4,210 4,100 0 0 0 8,310

1982 23,510 0 2,890 0 0 26,400

1983 0 0 0 0 0 0

1984 19,500 0 0 0 0 19,500

1985 14,352 0 1,136 1,137 1,137 17,762

1986 460 1,320 0 3,260 900 5,940

1987 9,820 800 250 0 0 10,870

1988 0 0 10 2,724 2,734

1989 13,330 400 0 432 0 14,162

1990 10,520 0 0 0 0 10,520

1991 4,066 0 0 0 300 4,366

1992 0 0 0 0 0 0

1993 2,800 0 0 2,500 1,250 6,550

1994 0 0 0 0 0 0

1995 0 0 0 0 0 0

1996 0 0 0 0 5,600 5,600

1997 30,000 0 0 700 810 31,510

1998 0 0 0 3,850 1,000 4,850

1999 1,250 0 8,850 0 0 10,100

2000 0 0 0 0 1,300 1,300

2001 7,189 0 0 3,165 1,525 11,879

2002 0 0 0 0 0 0

2003 4,640 0 0 0 0 4,640

2004 7260 0 20 0 450 7,730

2005 0 0 0 0 0 0

2006 0 90 0 1,744 930 2,764

2007 6,320 67 500 0 0 6,887

2008 0 0 964 0 0 964

2009 0 0 0 0 0 0

2010 0 0 0 1,040 0 30,040

2011 34,0001 0 0 0 890 34890
Average
Annual 5,521 199 417 509 537 7,179

Totals 193,227 6,777 14,610 17,838 18,816 251,268
Note: 1. Maintenance has been deferred for the reach downstream of Calaveras from 2008 to present pending
reconstruction of the reach by SCVWD. The current estimate by the SCVWD Water Operation Staff of 34,000
cubic yards of sediment in this reach is used to account for this deferred maintenance. (SCVWD 2011a)
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The sediment deposition basin below Piedmont Road was developed to collect sediment as
the channel leaves the upstream watershed and flows onto the alluvial fan. At the Piedmont
Road sedimentation basin, the channel gradient has been reduced and the width increased to
form the basin. In the Sierra Creek to Cropley Avenue reach, a combination of drop
structures, energy dissipaters and restrictive bridges, as well as the possibility of supply of
additional sediments from the Greenbelt Reach and Sierra Creek, result in an area of
concentrated deposition. Below I-680, the overall gradient dramatically decreases by a factor
of 2 to 3 compared with the reach from Cropley Avenue to I-680. As a result of this gradient
reduction, the reach is subject to aggradation in areas where the channel widens or flows are
backwatered upstream of restrictive bridges.

The results of the 2003 Sediment Transport Modeling were compared to the maintenance
records sediment removal results presented in Table 2-1. In order to compare the two
analyses, the results for the SCVWD sediment removal reaches reported in Table 2-1 were
developed from the 2003 HEC-6T modeling. Note that the reported HEC-6T model
estimated volumes do not include some areas of lesser deposition not included in Table 2-1,
resulting in the total estimated average annual deposition for the sediment removal reaches
not equaling the 3,700 cubic yards per year reported for the study area in the previous
section. The resulting average annual sediment removal volumes for the SCVWD sediment
removal reaches predicted in the HEC-6T model are listed in Table 2-2.

Table 2-2 Comparison of SCVWD Sediment Removal Records and NHC 2003 HEC-6T Sediment
Transport Modeling

Sediment Removal
Reach

Average Annual Sediment Removal Estimates (Cubic Yards per Year)
SCVWD Maintenance

Records
2003 NHC HEC-6T

Modeling
Percent Difference from

SCVWD Records
Piedmont Sediment Basin 527 890 69%

Sierra Cr. to Cropley
Avenue

525 390 -26%

I-680 to Montague
Expressway

430 720 67%

Montague Expressway to
Calaveras Boulevard

205 860 319%

TOTAL 1,687 2,860 69%

The 2003 Sediment Transport Modeling results reported in Table 2-2 are approximately 70
percent higher than those reported by SCVWD maintenance records for the total study area
and of the two removal reaches. The only reach underestimated by the 2003 HEC-6T
modeling in comparison to maintenance records is from Sierra Creek to Cropley Avenue
where the HEC-6T results indicate 390 cubic yards and the maintenance records identify 525
cubic yards per year. In contrast, the HEC-6T model overestimates the required sediment
removal in the Montague Expressway to Calaveras Boulevard reach by over 319%.

It should be noted that significant sediment deposition requiring removal occurs in the 8,500
foot reach from Calaveras Boulevard downstream to the Penitencia Creek confluence. This
reach is tidally influenced and therefore sediment deposition is expected. In the GDM
(USACE 1993), based on removal records from 1981 to 1990, the removal in this reach was
equal to the total removal for all upstream reaches averaging 5,000 cubic yards per year.
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Correspondence from the SCVWD indicated sediment removal operations has been
performed downstream of Calaveras Boulevard eight times since 1990 with removal volumes
ranging from 1,250 cubic yards in 1999 to 30,000 yards in 1997. In addition, recently
sediment maintenance activity has been deferred for this reach because of pending
reconstruction activity by SCVWD. To account for the sediment deposition in the reach from
2008 to present, the SCVWD Water Operation Staff has estimated that the volume of
sediment that would have been removed for routine sediment operations in the reach is
29,000 cubic yards (SCVWD 2011a). The addition of the sediment removal activity since
1990 results in an average annual sediment removal of 4,683 cubic yards per year for
Berryessa Creek from the confluence of Penitencia Creek to Calaveras Boulevard.

In evaluating the influence of with-project alternatives, consideration must be given to the
portion of Berryessa Creek downstream of the project limits. Two important aspects of the
sediment balance need to be incorporated into the overall project evaluation. First, if
additional sediment is generated from bank erosion or bed degradation in the project area, if
it is not deposited in the project area, most of the sediment would be deposited in the reach
below Calaveras Boulevard. Second, any reduction in maintenance requirements that results
from increasing sediment transport capacity within the project area will pass sediment
through the project area, but will result in increased deposition in the reach below Calaveras
Boulevard.
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CHAPTER 3: WITH-PROJECT CONDITIONS

This chapter applies the information from the existing conditions assessment of
geomorphology and sediment transport investigations to identify design considerations and
issues to be addressed in the with-project alternatives. Results of the hydraulic analysis of the
without and with-project alternatives are compared to qualitatively identify potential channel
responses. The information is applied to identify recommendations as to potential
modifications or refinements of the with-project alternatives. Sediment management features
between Old Piedmont Road and I-680 are not part of the current project but are under
consideration by others. These features are included herein for discussion purposes as the
sediment supply through the upstream reaches affects the configuration of sediment
management features in Alternatives 2A/d, 2B/d and 4B/d downstream of I-680.

3.1 Design Issues and Considerations

The following section identifies the issues or considerations, and then provides
recommendations as to how they may be addressed in the alternatives. The general categories
of issues to address are:

 Management of coarse sediment
 Minimize aggradation and degradation
 Provide opportunities for environmental enhancement

3.1.1 Management of Coarse Sediment

The Berryessa Creek Project Area extends from I-680 to Calaveras Boulevard and lies within
an alluvial fan. Alluvial fans are created by sediment deposition as streams carrying large
sediment loads exit the steep confined channel of the uplands and meet the lower gradient
unconfined valley. As a result, sediment deposition is an inevitable process on an alluvial fan
and any channel improvements must recognize this behavior. On the Berryessa Creek fan, at
some point, between the apex of the fan and the Bay, all but the finest sediments will be
deposited. Since the gradient decreases in the downstream direction along the fan, and the
ability to transport sediment decreases along with it, the larger sediments are deposited
furthest upstream.

Deposition in the project area currently requires on the order of 1,046 cubic yards per year of
sediment between Old Piedmont Road and I-680 and 616 cubic yards per year of sediment
downstream of I-680 be removed. Additional sediment deposits are also removed
downstream of the project area. Even if a concrete channel that confined all the flow and
maximized velocities and shear stresses were installed, though the coarse sediments would be
conveyed further, they would either deposit in the lower gradient project area downstream of
I-680 or in the tidally influence reach further downstream. Therefore at some point along
Berryessa or Penitencia Creek, the sediments become a maintenance issue because removal
is required to maintain flood conveyance capacity and prevent the eventual plugging of the
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channel. Coarse sediment management approaches to be considered include reducing the
supply of sediment and promoting sediment deposition in areas that will not induce flood
problems and are readily accessible to perform periodic sediment removal.

3.1.2 Reduction of Coarse Sediment Supply

Coarse sediment supply is generated primarily upstream of the project on the mainstem of
Berryessa Creek and passes through the bridge at Old Piedmont Road. Additional quantities
of sand and gravel are supplied by the larger tributaries and some sediment may be generated
from channel degradation and bank erosion within the project area. Inspection of the upland
watershed and information contained in past studies indicate that the majority of coarse
sediment is generated in the lower steep canyon reaches (Reach 4) of Berryessa Creek as a
result of mass wasting and erosion of the steep hillsides immediately adjacent to the creek.
Because of the scale of these sources and the fact that they are a result of natural process and
conditions, including the presence of active fault zones and unstable geologic formation,
controlling the coarse sediment supply at its source is not practical.

Another option would be to create a sediment retention basin upstream of Old Piedmont
Road in the transition zone from the steep canyon to the alluvial fan. This is the zone that the
large boulders that may be transported in debris torrents and flows are deposited in.
Additionally, smaller boulders and cobble are also deposited in this area. The 1989
Authorized Plan and 1993 GDM (USACE 1993) included a sediment basin at this location
with a capacity of 17,000 cubic yards which exceeds the volume of sediments deposited in a
1% chance exceedance event (12,000 cubic yards) plus the average annual sediment
deposition (3,000 cubic yards).

The difficulty with such a large basin is that it would trap nearly all of the sediments from
sand size and larger. This would result in the “hungry water” released from the sediment
basin picking up sediments further downstream which would result in bed and bank erosion.
This would likely cause the channel through the Greenbelt Reach to become incised and less
connected to its floodplain. In the case of the channel design presented in the 1993 GDM, a
concrete channel would be installed downstream of Old Piedmont Road. The concrete
channel would have prevented bed degradation and bank erosion. However, with the
“natural” channel bottom being proposed in the current with-project alternatives, the bed
would be subject to degradation. Thus installation of a large sediment basin above Old
Piedmont Road does not appear to be compatible with the implementation of a project with
an alluvial bed. Given the limitations of a sediment basin at this location, a debris trap is
considered as a possible future refinement of the GDM design. For the purposes of this study,
the sediment basin upstream of Old Piedmont Road was analyzed as designed in the 1993
GDM since this was a component of the Authorized Project which needs to be analyzed as
designed.

3.1.3 Debris Torrents and Flows

Based on site observations and past reports (USACE 1993 and NHC 2001), the potential for
transport of large boulders in the form of debris torrents and flows exists. It appears that this
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material is transported almost as far as the Old Piedmont Road crossing and could cause
problems with the culvert. To reduce the possibility of plugging the culvert, which could
result in the flows breaking out of the channel, an installation of a debris fence or other
permeable structure designed to strain debris flows will be investigated upstream of Old
Piedmont Road during the next phase (design of the selected plan) of the GRR. Such a
structure would catch the larger material but allow passage of the majority of cobble and
finer material. The structure would have little influence on normal flows. By only catching
the larger material and debris, the volume of storage behind the structure is much smaller
than for a sediment basin. Additionally, since it passes the majority of the sediment load, it
does not have the potential to induce channel degradation downstream. The structure will
need access for removal of trapped material; however, removal will only need to be
performed after large events that mobilize boulders. The inclusion of the debris fence would
not affect plan selection.

3.1.4 Coarse Sediment Management within the Project

Currently, coarse sediment is managed in the project by periodic removal of deposits. In most
cases, sediment is removed from locations within the project area on an as-needed basis. The
sediment retention basin upstream of the project area at Piedmont Road has been designed to
facilitate sediment removal. This basin collects bed material load by providing a wide area
with reduced flow velocity and shear stress. The capacity of the basin is on the order of 1,000
to 1,500 cubic yards. A significant problem with the basin is that once sediments start
depositing in the basin, they quickly create a backwater that causes sediment to deposit in the
410 foot long culvert immediately upstream. This reduces the flood conveyance capacity of
the culvert, which can result in flows breaking out upstream of the culvert at much lower
return periods and increasing the frequency of flooding. In addition, it is extremely difficult
to remove deposits from the culvert due to the limited workspace and clearance.

Several modifications should be considered for the basin to improve its performance.
Potential modifications include regrading the basin to have a steep slope immediately
downstream of the culvert outlet. This would provide sediment storage below the culvert
invert and reduce the tendency for deposits to build up in the culvert. Additionally, the
culvert invert could be altered to have a V-bottom. This would help concentrate flows and
increase the transport capacity during low flows. Another potential option is to move the
basin a short distance downstream so that there is some distance between the basin and the
culvert outlet. The area between the two features should have a steep slope to prevent backup
of deposits into the culvert. It is noted that increasing the storage volume of the basin may
not be a good option. A significant increase in the volume would increase the trap efficiency
which could induce channel degradation and incision in the Greenbelt Reach.

Accommodating the steep chute below the culvert or the shifting of the basin further
downstream would require lowering the basin and possibly alteration of some of the channel
in the Greenbelt Reach. Changes to the channel in the Greenbelt Reach should be analyzed
carefully and kept to a level that does not create problems with the stability of this reach.
Potential problems that would have to be mitigated would be reduced stability after
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disturbing the vegetation on the banks and increased flow confinement if the channel was
lowered.

In addition to improvements to the Piedmont sediment retention basin, additional coarse
sediment management might be provided by creation of locations that were designed to
conduct sediment removal operations. This would involve providing access to the channel
bottom and possibly altering channel hydraulics to encourage sediment deposition. Based on
historical sediment removal, likely locations would be between the Sierra Creek confluence
and Cropley Avenue crossing and between I-680 and Montague Expressway. Sediment
transport modeling of these facilities would be necessary to ensure that they function
properly and do not trap so much sediment that downstream degradation problems are
created. Additionally, locations for the facilities should be determined after sediment
transport modeling of the with-project condition since the channel alterations under the with-
project condition may alter the locations most prone to sediment deposition.

A high-flow bypass culvert running beneath Cropley Avenue is being considered by the
SCVWD to reduce flooding in the Greenbelt reach. Detail planning for the SCVWD bypass
plan has not been completed at the time of this study. Approximate sediment management
implications are presented in this report and will be added to future design reports. The
bypass alternative was only considered for the design of Alternatives 2B/d and 4/d.

3.1.5 Minimize Channel Bed Aggradation and Degradation

Berryessa Creek has areas that experience aggradation and others that have experienced
degradation. If not properly accounted for, alteration of the system for flood control has the
potential to increase either or both of these processes at various locations within the project
area.

3.1.5.1 Flow Confinement

Confinement of higher flows to a limited area by excavation of a larger channel or
construction of levees increases shear stresses which can mobilize larger sediments and
increase transport rates. As a result, the flows erode sediments from the bed to satisfy the
increase in sediment transport capacity. These sediments may be deposited downstream when
the flows reach a portion of the channel where the hydraulic conditions become less severe.
Evaluation of the Berryessa Project alternatives needs to account for this potential since
much of the project involves measures that increase the flow confined to a main channel.

Sediment transport analysis and modeling should be conducted to refine the design of the
selected alternative to assess areas where this may be a problem. If such locations are
identified, then the channel dimensions need to be modified to reduce the potential for
degradation. If this cannot be done, while maintaining flood control objectives, then the
inclusion of grade controls to limit future degradation should be considered.
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3.1.5.2 Channel Widening

In some cases excavation of a wide channel to create sufficient cross-sectional area to pass
the design flows can actually result in reducing sediment transport capacity for smaller
events. Though very large floods pass a greater amount of sediment on a single event basis,
smaller flows, owing to their greater frequency of occurrence, are typically responsible for
the greatest portion of sediment transport over the long term. The flood responsible for the
greatest portion of sediment transport is referred to as the dominant or formative discharge
and often ranges between the 20- to 75% chance exceedance events. Therefore, a reduction in
sediment transport capacity at the lower return period floods, by spreading across the wider
channel bed, may off-set the increase in sediment transport capacity created by confining the
larger floods to the enlarged channel. Depending on the magnitude of the changes, the two
factors may offset creating a condition of dynamic equilibrium or the change may be so large
as to shift the channel into an aggrading mode. In some widened channels, alternate bars may
form during low flows that become vegetated and cannot be removed at higher flows in some
reaches. Though the channel might have the capacity to transport the sediment stored in the
bars, the vegetation in some reaches prevents them from becoming scoured and they may
need to be removed as part of a maintenance program. Since portions of the Berryessa Creek
channel are widened, this behavior is also a possibility.

Sediment transport analysis and modeling for the selected alternative should identify any
areas where channel widening is causing excessive degradation. If such locations are
identified, the design should determine whether the channel can be narrowed while still
meeting flood control objectives. This may require increasing levee or floodwall heights. In
the former case, additional right of way may be needed to accommodate the wider levee
footprint. Additionally, the evaluation should consider whether the problem could be
remedied by slope alteration or modification to downstream structures that constrict the flow
and cause backwater into the area of concern.

3.1.5.3 Gradient Alteration

The current channel gradient varies dramatically from near 3 percent at the upstream end to
below 0.5 percent at the downstream end. Though there is a strong trend for decreasing
gradient in the downstream direction, there are localized areas where the gradient changes
abruptly. This is partially due to the wide range of channel configurations currently found in
the project area. At the current level of design, the proposed channel sections have been
superimposed on the existing channel gradient. In the next level of design, the profile needs
to be refined considering minimizing changes in sediment transport capacity that result from
local variations in the gradient. Additionally, this exercise will likely have benefits to the
providing the most efficient flood control design.

3.1.5.4 Structures

Numerous structures are located throughout the project area and upstream reaches, including
13 stream crossings and several energy dissipators. Some of the bridges create constrictions
that result in backwater and induce sediment deposition upstream. It is believed that the
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modifications to these bridges to provide passage of floods should solve these problems, but
sediment transport modeling should still be performed to substantiate this. Because of the
channel alterations, the energy dissipation structures will be removed by others and will not
be a factor under the with-project condition.

3.1.6 Provide Opportunities for Environmental Enhancement

Though the purpose of the project is flood control, environmental features have been
identified as important aspects to local stakeholders. Therefore existing areas with higher
environmental values should be preserved and in other areas it may be possible to increase
the environmental values over current conditions. Channel morphology and sediment
transport aspects of the channel design can play a role in preventing loss of existing high
environmental value areas and to enchaining the environmental values in other areas. For
example, the Greenbelt Reach upstream of the project area has environmental values that are
not found in the project area. However, this is the reach that would likely be most susceptible
to increase in changes in sediment supply. In other portions of the channel, creation of
benches to provide at least limited floodplain can provide environmental enhancement. Also,
the design of the channel influences the aquatic habitat. The most significant opportunities to
provide environmental enhancement that relate to sediment transport, geomorphology and
channel stability are listed below:

 Create a channel with an alluvial bed
 Utilize vegetation to the extent possible to provide bank stability
 Develop a main channel that conveys flows that are on the order of the 50% chance

exceedance event
 Provide an area adjacent to the main channel that serves as a floodplain
 Promote growth of vegetation on the floodplain
 Avoid overly wide channels that spread flows very shallow

These opportunities have all been taken advantage of in alternatives 4B, with the extent of
vegetation dependent on the further selection of vegetation types for the benches. Alternative
2B incorporates an alluvial channel and may incorporate some vegetation, but does not
address the other environmental opportunities listed.

3.2 Qualitative Evaluation of Sediment Transport

This section presents a qualitative assessment of changes in sediment transport conditions
and the potential changes in channel response based on comparisons of with- and without-
project hydraulic conditions. The two hydraulic parameters chosen to perform the evaluation
are velocity and shear stress. Sediment transport is sensitive to these parameters with
sediment transport capacity typically increasing with velocity raised to a power of 3 to 5.
Shear stress determines the sizes of bed material that can be mobilized. The qualitative
evaluation of sediment transport is presented for the preliminary array of alternatives and for
the final array of alternatives.
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3.2.1 Preliminary Array of Alternatives

As described in Section 2.1 and Chapter 4 of Part I: Hydraulic Analysis of Alternatives of
this engineering appendix, HEC-RAS models were developed to model the without-project
condition and preliminary array of alternatives. To assess potential changes in sediment
transport conditions within the project area, velocity and shear stress values from the original
GRR methodology (see Section 2.1 of Part I: Hydraulic Analysis of Alternatives of this
engineering appendix ) HEC-RAS models were compared from reach to reach along the
channel. The plots were reviewed for without-project baseline and the with-project
alternatives. The velocity plots are presented in Figure 3-1 and Figure 3-2 for the 50% chance
exceedance events and Figure 3-5 and Figure 3-6 for the 1% chance exceedance events.
Similar shear stress versus project station plots are provided in Figure 3-3 and Figure 3-4 for
the 50% chance exceedance events and Figure 3-8 for the 1% chance exceedance events. All
figures have been separated into two plots (part 1 containing baseline, Alternatives 2A, 3A,
and 3B and part 2 containing baseline, Alternative 4B and Alternative 5), plotted at the same
scale, to facilitate easy comparison with baseline conditions. Results have been smoothed
with running average values over two cross sections upstream and downstream of each
station. Sections 2.1.2 and 4.3 of Part I: Hydraulic Analysis of Alternatives of this
engineering appendix contains more comprehensive results for the original GRR
methodology without-project and preliminary alternatives.
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Figure 3-3 (Part 1 of 2) –
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Figure 3-4 (Part 2 of 2) – Main C
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Figure 3-7 (Page 1 of 2) – Main Ch
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The values in both sets of plots are for the main channel since this is the portion of the flow
that is responsible for nearly all the bed material load transport and it is the bed material load
transport that determines the aggradation and degradation characteristics within the project
area. Additionally, it is the sand and larger material that has been removed from the channel
and sediment basin by past maintenance activities. The larger variation in shear stresses and
velocities in the alternatives are related to the in-line detention basins, with backwater
conditions behind and weir flow over the crest.

3.2.1.1 Comparison of 50% Chance Exceedance Event

The 50% chance exceedance event was used in the comparison because this event is
considered to be approximately the channel forming flow, i.e. most representatives of typical
conditions that determine the behavior of the channel over the long term.

Velocity

There is a general trend in reduction of the 50% chance exceedance event velocity for the
with-project condition in the Calaveras Boulevard to Montague Expressway reach. Starting
from the downstream end of the project, in the reach extending 500 feet upstream of
Calaveras Boulevard, the velocities for all alternatives decrease by between 2 and 7 feet per
second. The without-project velocity spikes at station 141+21 at 11 feet per second while the
with-project velocities range from 3 to 7 feet per second. The largest decrease in this area is
with Alternatives 2B and Alternative 5. For the rest of the distance up to Montague
Expressway, the velocities for Alternatives 2A, 2B and 3B are similar to without-project
condition, except where the velocity spikes (to almost 10 feet per second) downstream on the
UPRR culvert; these higher values are eliminated for these with-project alternatives. A high
velocity spike of nearly 9 feet per second is introduced in Alternative 2B immediately
upstream of the UPRR culvert. The velocities for Alternative 4B are generally lower than the
without-project condition in this reach, and the velocities for Alternative 5 are slightly higher
than the without-project condition.

Upstream of I-680 to Morrill Avenue, the with-project conditions are extremely similar to the
without for all alternatives except Alternative 5. Alternative 5 contains similar velocities to
the without-project condition in some of this reach, but varies in particular in the vicinity of
bridges due to differing conveyance capacity of the bridges and culverts in this alternative.

Upstream of Morrill Avenue to the upper extent of the Greenbelt area, the velocities of the
without-project condition are generally higher than Alternative 2A, 2B, 3B and 4B,
oscillating between roughly 3 and 8 feet per second. Many of the spikes are approximately 50
% higher than the values for these Alternatives (8 feet per second compared at 5 to 6 feet per
second). Conversely, Alternative 5 has very similar velocities to the without-project
condition in this reach, with the exception of two very high velocity spikes of 16 and 17 feet
per second at stations 344+67 and 355+86 respectively.
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Shear Stress

The comparison of shear stress for the 50% chance exceedance event show similar trends to
the velocity comparison described previously. In the vicinity of Calaveras Boulevard, the
shear stresses drop by 0.5 to 1 lbs/ft2 for all with-project Alternatives. In the reach extending
from Calaveras Boulevard up to I-680, shear stresses for all Alternatives are on average
slightly lower than the without-project condition. Between I-680 and Morrill Avenue shear
stresses of Alternatives 2A, 2B, 3B and 4B are identical to the with-project condition,
typically 0.5 to 1 lbs/ft2. From Morrill Avenue to the project upstream limit, shear stresses of
the without-project condition oscillate considerably between 1 and 4 lbs/ft2. Values for
Alternatives 2A, 2B, 3B and 4B oscillate, generally between 1 and 2.5 lbs/ft2. Alternative 5
differs significantly from the other with-project alternatives, due to the presence of in-line
detention basins and the differing conveyance capacities of the bridges and culverts.

3.2.1.2 Comparison of 1% Chance Exceedance Event

The 1% chance exceedance event was used in the comparison because it is a large event that
is typically utilized to represent the most severe conditions that the project is likely to
experience during its design life. Though the 50% chance exceedance event indicates the
general behavior of the project over a long period, the response during the 1% chance
exceedance event can cause damages that can require significant maintenance or destroy
project features.

Velocity

For the 1% chance exceedance event velocity, the velocity changes in the area of Calaveras
Boulevard are more significant than for the 50% chance exceedance event. From 1,000 feet
downstream to Calaveras Boulevard, they increase by about 1 foot per second for all with-
project conditions, Alternative 2A showing a greater increase of up to 3 feet per second. At
station 141+21, the without-project velocity spikes to 12 feet per second, whereas the
velocities for the with-project alternatives are lower ranging from 5 and 8 feet per second.
From upstream of Calaveras Boulevard to I-680, there is no clear trend between the with- and
without-project conditions. Though the velocities are not the same, they all vary widely from
about 4 feet per second to 12 feet per second, with similar averages through the reach but
with significant differences at individual locations. Generally, velocities for the without-
project condition spike and fall to a greater degree than for the with-project alternatives.
Between the UPRR culvert and Trestle, Alternative 2A has two spikes over 12 feet per
second, whereas Alternatives 2B, 3B, 4B and 5 are consistently between 8 to 10 feet per
second. The baseline condition varies from 6 to 10 feet per second in this reach.

From Montague Expressway and upstream for 1,000 feet, the velocities drop by several feet
per second for all alternatives, with Alternative 2A having the largest drop. The with-project
conditions in this segment are the lowest in the entire project area, generally dropping to a
maximum of 3 feet per second. Whereas the without-project condition has velocities of 3 to 4
feet per second only in the area of the Montague Expressway bridge, the with-project
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conditions velocities remain in the 3 to 4 feet per second range for approximately 1,000 feet
upstream. This is not desirable, since the area already experiences sediment deposition.

Further upstream between stations 260+00 and 300+00 the velocities for Alternatives 2A,
2B, 3B and 4B are extremely similar to the without-project condition. In the vicinity of the I-
680 crossing, velocities under all project scenarios drop to 5 feet per second, but upstream of
this the velocities in all cases increase to 12 to 13 feet per second. Alternative 5 shows much
larger velocity spikes, over 20 feet per second, in this reach. Between Old Piedmont Road
and I-680 to the upstream project limit, velocities oscillate to a greater degree for all
Alternatives and the without-project condition, with values ranging between 5 and 10 feet per
second. Again, Alternative 5 is the exception with spikes near to the project upstream limit of
over 25 feet per second.

Shear Stress

The comparison of shear stress for the 1% chance exceedance event show similar trends to
the velocity comparison. The with- and without-project conditions shear stresses overall for
the 1% chance exceedance event indicate a drop of around 1 lbs/ft2 for the with-project
conditions. Overall the drop is least for Alt 3B and most substantial for Alt 2B. Alternative
2A has a high spike in shear stress at two locations between the UPRR culvert and trestle
greater than 2 lbs/ft2. Similar to velocity, there is a significant drop in shear stress in the
vicinity and upstream of Montague Expressway. Values drop below 0.2 lbs/ft2 for all
alternatives. Between station 240+00 and 280+00 the shear stresses for all Alternatives
except Alternative 5 are identical to the without-project condition. Between Old Piedmont
Road and I-680, the with- and without-project shear stresses oscillate considerably between 1
and 6 lbs/ft2. This is true mostly for Alternative 5, except for two large spikes of 11 and 17
lbs/ft2.
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3.2.2 Final Array of Alternatives

As described in Section 2.2 and Chapter 5 of Part I: Hydraulic Analysis of Alternatives of
this engineering appendix, unsteady HEC-RAS models were developed as part of this study
to model the without-project and final array of project alternatives. To assess potential
changes in sediment transport conditions within the project area, velocity and shear stress
values from the revised GRR methodology (see Section 2.2 of Part I: Hydraulic Analysis of
Alternatives of this engineering appendix ) HEC-RAS models were compared from reach to
reach along the channel. During the analysis of the preliminary array of alternatives it was
found that the portion of the project between Old Piedmont Road and I-680 was not justified
and those portions of the project were removed from the final alternatives. Therefore, the
following figures show only the downstream of I-680 results. The trends apparent in the plots
were reviewed for without-project and with-project alternatives. The velocity plots are
presented along the project station line in Figure 3-9 and Figure 3-11 for the 50% and 1%
chance exceedance events, respectively. Similar plots are provided in Figure 3-10 and Figure
3-12 for shear stress. Results have been smoothed with running average values over two
cross sections upstream and downstream of each station. Sections 2.2.2 and 5.4 of Part I:
Hydraulic Analysis of Alternatives of this engineering appendix contains more
comprehensive results for the revised GRR methodology without-project and final array of
alternatives.
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Figure 3-9 Main Channel Velocity Comparison of Without- and With-Project Conditions, 50% chance exceedance Event
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Figure 3-10 Main Channel Shear Stress Comparison of Without- and With-Project Conditions, 50% chance exceedance Event
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Figure 3-11 Main Channel Velocity Comparison of Without- and With-Project Conditions, 1% chance exceedance Event
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Figure 3-12 Main Channel Shear Stress Comparison of Without- and With-Project Conditions, 1% chance exceedance Event
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The values in both sets of plots are for the main channel since this is the portion of the flow
that is responsible for nearly all the bed material load transport and it is the bed material load
transport that determines the aggradation and degradation characteristics within the Greenbelt
and the project area. Additionally, it is the sand and larger material that has been removed
from the channel and sediment basin by past maintenance activities.

3.2.2.1 Comparison of 50% Chance Exceedance Event

The 50% chance exceedance event was used in the comparison because this event is
considered to be approximately the channel forming flow, i.e., the most representative of
typical conditions that determine the behavior of the channel over the long-term.

The general trend in velocity is for Alternatives 2A/d and 2A/b is to approximately follow
the without-project velocities with minor reductions in velocities upstream of Montague.
Alterative 4/d shows a general reduction of the 50% chance exceedance velocity for the with-
project condition relative to the without-project. The decrease is generally on the order of 0.5
up to 2.0 feet per second. In some isolated areas for Alternative 2A/d, 2B/d, and 4/d,
particularly where the modification of bridges removed backwater effects, velocities show an
increase. Alternative 5 shows a large increase in velocity over the without-project based on
the concrete lined channel proposed. The highest running average velocity exhibited under
with-project conditions is approximately 7.5 feet per second in Alternative 2B/d.

A comparison of shear stresses for the 50% chance exceedance event shows similar trends to
the velocity, with shear stresses for Alternatives 2A/d, 2B/d, and 4/d on average equal to or
slightly lower than the without-project condition. In a few areas, specifically above
Montague Blvd and downstream of Yosemite Ave., the alternative shear stress is higher than
the without project conditions. Shear stress for Alternative 5 is generally lower than the
without-project conditions with the exception of two locations, one upstream of Montague
Blvd. and one downstream of Yosemite Ave., that are higher than the without project
condition.

3.2.2.2 Comparison of 1% Chance Exceedance Event

The 1% chance exceedance event was used in the comparison because it is a large event that
is typically utilized to represent the most severe conditions that the project is likely to
experience during its design life. Though the 50% chance exceedance event indicates the
general behavior of the project over a long period, the response during the 1% chance
exceedance event can cause damages that can require significant maintenance or destroy
project features. Under existing conditions, the 1% chance exceedance discharge breaks out
of the channel in several locations. The with-project alternatives contain a larger discharge
and result in velocity and shear stress increases downstream of breakout locations. The
increases in velocity are most pronounced in the reaches where the right-of-way is
constrained. The maximum running average velocities exhibited under with-project
conditions are approximately 16.5 feet per second in Alternative 5.
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A comparison of shear stresses for the 1% chance exceedance event shows similar trends to
the velocity comparison. The maximum running average shear stress under with-project
conditions is approximately 1.8 lbs/sq ft for both Alternatives 2B/d and 4/d.

3.3 Quantitative Sediment Transport Analysis of the Final Array of Alternatives

A quantitative sediment transport analysis was conducted for the final array of alternatives.
The purpose of the analysis was to develop an estimate of the potential O&M sediment
removal quantities for the Final Array of Alternatives assuming existing conditions between
Old Piedmont Road and I-680. In addition, an analysis was conducted assuming the SCVWD
Bypass Alternative was in place between Old Piedmont Road and I-680 for Alternatives 2B/d
and 4/d.

3.3.1 Methodology

This section presents the methodology used to conduct the sediment transport analysis. Due
to differing levels of information being available between Old Piedmont Road and I-680 for
the existing conditions and SCVWD Bypass alternatives, different methodologies were used
for each analysis.

3.3.1.1 Existing Conditions between Old Piedmont Road and I-680 Methodology

A spreadsheet analysis of the sediment transport capacity through the study area was
conducted to determine the potential O&M requirements for the final array of alternatives.
The study area was divided into four reaches based on the reaches used to report sediment
removal maintenance provided by SCVWD (as discussed in Section 3.1.4). Additionally,
Upstream of the Piedmont-Cropley Culvert and the Greenbelt between the Piedmont-Cropley
Culvert and Morrill Avenue were added as supply reaches, since these reaches are a source of
sediment supply to the downstream reaches. The transport reaches used are listed in Table
3-1.

Table 3-1 Analysis Reaches

Reach Reach Type

Upstream of the Piedmont-Cropley Culvert Supply

Greenbelt between Piedmont-Cropley Culvert and
Morrill Ave

Supply

Morrill Ave to I-680 Transport

I-680 to Montague Expressway Transport

Montague Express to Calaveras Blvd Transport

Downstream of Calaveras Blvd Transport
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The Yang sediment transport equation was used to estimate the sediment transport through
each reach. The Yang sediment transport equation was chosen based on the research
conducted by Brett Jordan on Berryessa Creek for his dissertation in 2009 (Jordan, 2009).
Jordan concluded that the Yang equation best represented Berryessa Creek based on an
analysis of potential sediment transport equations. The Yang equation has two variations
based on whether the transport of sand and gravel is being estimated. The Yang equation
estimates the sediment transport rate based on a representative diameter and reach-averaged
hydraulics.

Sediment gradation curves were obtained from sediment sampling conducted for the
Northwest Hydraulic Consultants’ Upper Berryessa Creek Existing Conditions Sediment
Transport Assessment (NHC, 2003). A number of samples were collected along each reach
during different times of the year. For the purposes of this analysis samples taken during the
winter season were used since the high flows in Berryessa Creek occur primarily during the
winter rainy season. For the purpose of this analysis, the sediment gradation curves were
divided into ten sediment size classes with a representative diameter assigned to each. The
size fraction of each sediment size class was determined for each reach. Table 3-2 lists the
minimum, maximum, and representative diameters for each of the sediment sizes classes
used. Table 3-3 lists the fraction of the total for each sediment size class for each reach.

Table 3-2 Sediment Size Classes

Grain Size Interval
Min

Diameter
Max

Diameter
Representative

Diameter

Fine/Very Fine Sand 0 0.25 0.125

Medium Sand 0.25 0.5 0.35

Course Sand 0.5 1 0.71

Very Coarse Sand 1 2 1.4

Very Fine Gravel 2 4 2.8

Fine Gravel 4 8 5.7

Medium Gravel 8 16 11.3

Course Gravel 16 32 22.6

Very Course Gravel 32 64 45.8

Small Cobble 64 128 91.6

Total
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Table 3-3 Sediment Class Size Distribution by Reach

Grain Size
Interval

Sediment Class Size Distribution

Upstream of
the

Piedmont-
Cropley
Culvert

Greenbelt
from

Piedmont-
Cropley

Culvert to
Morrill Ave

Morrill Ave
to I-680

I-680 to
Montague

Expressway

Montague
Express to
Calaveras

Blvd

Downstream
of Calaveras

Blvd

Fine/Very
Fine Sand 6% 5% 6% 4% 3% 4%
Medium
Sand 6% 6% 7% 7% 6% 10%
Course Sand 4% 5% 6% 7% 6% 10%
Very Coarse
Sand 7% 7% 9% 14% 14% 13%
Very Fine
Gravel 7% 12% 13% 18% 16% 15%
Fine Gravel 10% 17% 17% 16% 20% 18%
Medium
Gravel 12% 20% 17% 19% 22% 18%
Course
Gravel 21% 18% 16% 11% 11% 9%
Very Course
Gravel 8% 6% 7% 4% 2% 3%
Small
Cobble 19% 4% 2% 0% 0% 0%

Total 100% 100% 100% 100% 100% 100%

The average hydraulics for the 50% to 0.2% chance exceedance events were developed for
each reach using the results of the FLO-2D and HEC-RAS modeling discussed in Part I:
Hydraulic Analysis of Alternatives and Part II: Floodplain Development of Alternatives.
Since the bulk of the average annual sediment transport is conveyed proportionally by
smaller, more frequent events, a 67% chance exceedance event was developed. The 67%
chance exceedance event was developed by plotting the inflows to the FLO-2D and HEC-
RAS models and estimating the 67% chance exceedance event inflows. The ratio of the 67%
to the 50% chance exceedance inflows was then computed and applied to the FLO-2D and
HEC-RAS 50% chance exceedance inflows used to develop the hydraulics for the 67%
chance exceedance event.

The reach-averaged hydraulics were used in conjunction with the sediment size class data to
calculate the sediment transport for each sediment size class for each event. The total
sediment transport rates for each event were developed by combining the calculated transport
rates for each sediment class size based on based on the fraction of the total sediment
gradation each class represented. Finally, the sediment transport rates for each event were
probability-weighted to develop the average annual sediment transport rate for each reach.
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The potential deposition in each reach was determined by subtracting the sediment transport
through the reach from the transport rate of the reach upstream. A positive result indicated a
reduction in the sediment transport capacity through the reach resulting in deposition. A
negative result indicated an increase in sediment transport capacity through the reach
resulting in pass-through conditions and potential erosion in unarmored section of channel.

Deposition in the sediment basin below the Piedmont-Cropley culvert was developed
assuming that 100% of the gravels from the upstream reach were captured in the sediment
basin. The amount of sand captured in the sediment basin was calculated based on the
assumption that captured sediment matrix was composed of 75% gravel and 25% sand, with
the sand filling voids in the gravel.

The initial without-project alternative results were compared to the average annual sediment
removal based on maintenance records (see Section 3.1.4) to determine how well the
spreadsheet analysis reflected observed deposition trends. As seen in Table 3-4, the initial
results did not reflect the observed trend well. To better model the observed deposition
calibration coefficients were applied to the sediment transport equations for each of the
reaches to better match the observed deposition trends. As seen in Table 3-4 the application
of calibration coefficients ranging from 0.98 to 5.31 produced results that matched the
observed deposition. The remaining alternatives were analyzed by using the calibrated
spreadsheet model and the alternative hydraulics.

Table 3-4 Model Calibration Results

Reach

Average Annual Sediment Deposition (cy)
Calibration
Coefficient

SCVWD
Maintenance

Records

Initial
Results

Calibrated
Results

Upstream Old Piedmont to
Piedmont-Cropley Sediment
Basin1

537 2281 537 0.2355

Piedmont-Cropley Culvert to
Morrill Ave (Greenbelt)

0 0 0 2.38

Morrill Ave to I-680 510 -1417 510 0.999
I-680 to Montague Expressway 418 2230 418 4.113
Montague Express to Calaveras
Blvd

199 12 199 3.85

Downstream of Calaveras Blvd 5521 557 2180 1
1The average annual sediment deposition for this reach is based on the sediment captured in the sediment basin
only with no deposition in the reach upstream of the sediment basin.

It should be noted that this methodology was developed based on the limited available
hydraulic information. The use of average hydraulics and peaks flows to determine sediment
concentrations through reaches represent one point on the sediment rating curve. This
approach tends to overestimate the total sediment transport when applied to the entire flow
volume from the storm event. A much more intensive modeling approach, beyond the scope
of this study, would be required to truly develop the transport based on the sediment transport
over the entire range of a storm event. Calibrating the equations to observed deposition
trends largely accounts for this effect, thought the results will still be conservative. Therefore,
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the methodology presented above satisfies the intent to estimate the change in the sediment
deposition through the study area.

3.3.1.2 SCVWD Bypass Alternative between Old Piedmont Road and I-680 Methodology

The local sponsor (SCVWD) has proposed a future project between Old Piedmont Road and
I-680 consisting of a bypass culvert diverting most of the flood flows around the Greenbelt
reach to help alleviate flooding in the Greenbelt reach. The proposed bypass would divert
most of the flood flow from Berryessa Creek just upstream of the Piedmont-Cropley culvert,
convey the flow down a culvert under Cropley Avenue, and finally discharge the flow at a
point near the Cropley Avenue Bridge. The SCVWD bypass alternative is discussed in more
detail in Section 5.2.3 in Part I: Hydraulic Analysis of Alternatives. The impacts to the
sediment maintenance requirements for alternatives 2B/d and Alt 4d were analyzed.

To evaluate the impacts of the SCVWD bypass, the existing conditions between Old
Piedmont Road and I-680 spreadsheet model required modification as detailed hydraulics
were not available for the SCVWD bypass alternative. The bypass alters the potential amount
of sediment supply from the Greenbelt as well as transporting sediment through the bypass
culvert. The transport through the Greenbelt was approximated using the bypass diversion
rating curve, the Berryessa Creek flows at the downstream of the Greenbelt, and the existing
conditions between Old Piedmont Road and I-680 sediment rating curve for the Greenbelt
reach. First the Berryessa Creek peak flows for the existing conditions between Old Piedmont
Road and I-680 at the downstream end of the Greenbelt were determined from the without-
project HEC-HMS hydrologic modeling. Then the Berryessa Creek peak flow for the
SCVWD bypass alternatives between Old Piedmont Road and I-680 was developed using the
SCVWD bypass HEC-HMS model. A sediment rating curve for the Greenbelt reach was
developed using the existing conditions between Old Piedmont Road and I-680 flows and the
calculated sediment transport for each flow event. The sediment rating curve was then used
to approximate the sediment transport rate through the greenbelt supply reach based on the
Berryessa Creek with SCVWD bypass alternatives between Old Piedmont Road and I-680
flows at the downstream end of the Greenbelt. .

In addition to altering the sediment transport rate in the greenbelt reach, the SCVWD bypass
would also alter the deposition in the sediment basin below the Piedmont-Cropley culvert. To
determine the deposition in the sediment basin, the sediment transport through the Piedmont-
Cropley culvert was determined for the gravel fraction. A sediment rating curve based on the
flow at the culvert for the existing conditions was developed for gravels. The flow through
the culvert with the SCVWD bypass in place was then used to approximate the gravel
transport through the culvert with the bypass. As for the existing conditions between Old
Piedmont Road and I-680 methodology, it was assumed that 100% of the gravel transported
through the culvert would be captured in the basin and that the captured sediment matrix
would consist of 75% gravel and 25% sands. Since the invert of the bypass culvert is one foot
above the invert of the Piedmont–Cropley culvert, the gravel bed load is prevented from
being conveyed through the bypass culvert. Therefore, the remaining portion of the gravel
supply from upstream of the bypass will deposit in the reach. Since no detailed hydraulic
results were available for the SCVWD bypass alternative, the location of deposition of this
material cannot be determined. The remainder of the sand supply was assumed to be
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conveyed through the bypass culvert and was added to the sediment supply estimate calculate
for the Greenbelt reach.

The deposition estimates for the remaining reaches was then developed using the same
procedures as the existing conditions between Old Piedmont Road and I-680 methodology.
The average hydraulics for the study reaches were developed with the HEC-RAS models run
with inflows reflecting the SCVWD bypass in place between Old Piedmont Road and I-680.

3.3.2 Results

The quantitative sediment analysis was conducted for the without-project, alternative 2A/d,
2B/d, and 4/d using hydraulic models developed for previous phases of this study for existing
conditions between Old Piedmont Road and I-680. In addition, analyses were conducted for
alternatives 2B/d and 4/d assuming the proposed SCVWD bypass alternative was in place
between Old Piedmont Road and I-680. The potential deposition for each alternative was
developed for each reach.

Table 3-5 lists the estimated average annual sediment transport rates and deposition for the
without-project, Alternative 2A/d, 2B/d, and 4/d models using existing conditions between
Old Piedmont Road and I-680. As seen in the table, for Alternatives 2A/d and 2B/d there is
an increase in sediment transport through the I-680 to Montague and Montague to Calaveras.
The increased transport results in a decrease in deposition in the I-680 to Montague reach for
alternatives. With a larger amount of sediment being transported through the upstream reach,
there in an increase in the amount of deposition in the Montague to Calaveras Boulevard
reach for all alternatives over the without-project alternative. Overall, the total amount of
sediment deposited in study area for Alternatives 2A/d and 2B/d is nearly equal to that under
without-project conditions. For Alternative 4/d there is a marked increase in deposition in the
study.
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Table 3-5 Average Annual Sediment Transport and Deposition using Existing Conditions
between Old Piedmont Road and I-680

Alternative

Reach
US of Old
Piedmont

Rd to
Piedmont
Cropley
Culvert

Piedmont
Cropley

Sediment
Basin

Piedmont-
Cropley

Culvert to
Morrill

Ave
(Greenbelt)

Morrill
Ave to I-

680

I-680 to
Montague

Expressway

Montague
Expressway

to
Calaveras

Blvd

DS of
Calaveras

Blvd

Average Annual Sediment Transport Rate (cy)
Without-
Project

537 0 3318 2809 2391 2192 12

Alt 2A/d 537 0 3318 2809 3166 2161 10
Alt 2B/d 537 0 3318 2809 3836 2202 9
Alt 4/d 537 0 3318 2809 2208 1501 14

Average Annual Deposition (cy)
Without-
Project1 -na- 537 -na- 509 418 199 2180

Alt 2A/d -na- 537 -na- 509 0 648 2151
Alt 2B/d -na- 537 -na- 509 0 607 2192
Alt 4/d -na- 537 -na- 509 601 707 1487

-na- not applicable as no deposition was modeled in these reaches since they act as supply reaches to the
reaches below them and no deposition was reported in the SCVWD maintenance records.
1The without-project deposition values were calibrated to SCVWD sediment removal maintenance records.

Table 3-6 lists the average annual sediment transport rates and deposition results for
Alternatives 2B/d and 4/d with the SCVWD Bypass between Old Piedmont Road and I-680.
The without-project for existing conditions between Old Piedmont Road and I-680
alternative was included in the table for comparison purposes. As seen in the table there is a
significant reduction in the deposition in the sediment basin below the Piedmont-Cropley
culvert over existing conditions. This is due to a majority of flood flows being transported
through the bypass culvert. The reduction in the flood flows to the Greenbelt reach results in
a significant reduction in the sediment supply to the downstream reach. The sediment supply
conveyed through the bypass culvert adds to the supply to the downstream reach, but
accounts for only a small portion of the reduced Greenbelt sediment supply. As seen in the
table, the sediment transport rate for the Morrill to I-680 reach is greater than the combined
sediment supply for the Greenbelt and Bypass culvert. Since the sediment transport capacity
through the reach is greater than the incoming supply, no deposition is seen in the reach. For
both alternatives there is an increase in sediment transport through the I-680 to Montague and
Montague to Calaveras reaches over the without-project alternative. The increased transport
results in no deposition in the I-680 to Montague reach. Normally, a larger amount of
sediment being transported through the upstream reach would result in an increase in the
amount of deposition in the Montague to Calaveras Boulevard reach. But since the supply
from the Greenbelt reach is limited, the transport capacity of Alternative 2B/d can transport
the entire supply to the downstream reach with no deposition and Alternative 4/d showing a
small amount of deposition.
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Table 3-6 Average Annual Sediment Transport and Deposition for the SCVED Bypass between Old Piedmont Road and I-680

Alternative

Reach

US of Old
Piedmont

Rd to
Piedmont
Cropley
Culvert

Piedmont
Cropley

Sediment
Basin

Bypass
Culvert

Piedmont-
Cropley

Culvert to
Morrill

Ave
(Greenbelt)

Total
Sediment

Supply
entering

the Morrill
Ave to I-

680 Reach1

Morrill
Ave to I-

680

I-680 to
Montague

Expressway

Montague
Expressway

to
Calaveras

Blvd

DS of
Calaveras

Blvd

Average Annual Sediment Transport Rate (cy)
Without-Project for
existing conditions

between Old Piedmont
Road and I-6802

537 0 - 2219 2219 1709 1292 1092 38

Alt 2B/d with Bypass 537 0 88 1631 1718 2809 3774 2263 9
Alt 4/d with Bypass 537 0 88 1631 1718 2809 2283 1630 16

Average Annual Deposition (cy)
Without-Project for
existing conditions

between Old Piedmont
Road and I-6802

-na- 537 - -na- -na- 509 417 200 1057

Alt 2B/d with Bypass -na- 450 -na- -na- -na- 03 03 03 1709
Alt 4/d with Bypass -na- 450 -na- -na- -na- 03 03 89 1702
1. The sediment supply to Morrill Avenue to I-680 reach is a combination of the transport from the Bypass Culvert and the Greenbelt reaches.
2. The without-project for existing conditions between Old Piedmont Road and I-680 alternative is included for comparison purposes.
3. Since the total supply from the Greenbelt to the reach is less than the transport through the reach zero deposition was recorded and potential erosion was

not considered in this analysis.
-na- not applicable: no deposition was modeled in these reaches since they act as supply reaches to the reaches below them and no deposition was reported in
the SCVWD maintenance records.
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3.4 Conclusions

Several significant conclusions can be drawn from the comparisons of velocities and shear
stress between the with- and without-project conditions in reference to the influence of the
current alternatives on sediment transport conditions.

Throughout the project area, there are large variations in velocities and shear stresses that can
cause localized sedimentation and scour problems. The project design needs to be further
refined to reduce the level of these changes. Additionally, the measures used to provide
passage of the design event through bridges should be reviewed. In cases in which walls were
extended above the bridge deck to contain flows, there may be the creation of significant
backwater conditions. The reduced velocity and shear stress may cause an additional
potential for additional, localized deposition in an area that in some cases already experiences
deposition.

Currently, the project area is a deposition zone and a reduction in velocity will further
increase deposition and the need for maintenance. Constructed features should facilitate
removal of deposited sediments.

Five sediment basin configurations have been previously evaluated upstream of the project
area in order to reduce the downstream maintenance needs. The basin configurations are
shown in Table 3-7. The schematic locations are shown in plan view and profile view in
Figure 3-13 and Figure 3-14, respectively.

Table 3-7 Summary of Sediment Basin Location Alternatives

Alternative Name Description
A F4A F4A design concept. Existing basin bed lowered approximately 5 feet

with 700-foot length excavated channel at basin outlet.
B Reduced F4A F4A design concept with reduced basin lowering (approximately 2.5

feet) and excavated channel length (approximately 350 feet).
C Downstream

Adjacent
Channelization of Berryessa Creek through the existing basin, with
construction of a new basin located near the existing basin outlet.

D Morrill Channelization of Berryessa Creek through the existing basin, with
construction of a new basin downstream of the Greenbelt Reach near
Morrill Avenue.

E1 Authorized Construction of a new sediment basin upstream of Old Piedmont
Road and modification of existing basin with plunge pool, outlet weir,
and 3-foot diameter culvert drain.

Notes: 1. Alternative E is the Proposed Sediment Basin per the 1993 GDM Authorized Project Design. (USACE
1993).
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An evaluation of the advantages and disadvantages of each configuration concluded that a
combination of the above alternatives would best balance maintenance needs against
environmental impacts and hydraulic conveyance capacity. These alternatives are currently
under consideration by others, and the design of features within the project reach should be
coordinated with the design process of the upstream sediment basin in order to ensure
consistent approaches. Recommendations and further details on the sediment basin
evaluation are presented in a Technical Memorandum dated January 21, 2009 by Tetra Tech,
Inc. (2009a).

Figure 3-13 Plan View of Alternative Sediment Basin Configurations
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Figure 3-14 Profile View of Alternative Sediment Basin Configurations
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CHAPTER 4: RECOMMENDATIONS FOR ADDITIONAL ANALYSES

To support the further development of the preferred alternative once selected, additional
analyses and investigations related to the determination of sediment transport conditions
within the project area should be performed. These analyses will assist in refining the design
and providing a project that functions properly in relation to geomorphic and sediment
transport conditions. The recommended investigations and analyses include the following:

 Perform inspections of the major tributaries entering the project to assess their sediment
contribution and whether there are opportunities for sediment management on the
tributaries. Past studies have focused on the main Berryessa Creek drainage since it is the
largest sediment source; however, some opportunities may exist to improve sediment
transport conditions within the project by addressing the supply of sediment from the
tributaries.

 The HEC-6T model developed for the without-project condition should be applied to
with-project condition. The results from the without-project condition showed that the
model reasonably predicts the locations of sediment deposition and scour. The following
are specific recommendations for the HEC-6T effort:

- The model should be developed as an assessment and design tool for the preferred
alternative rather than being applied in the alternative selection process. Application
of the sediment transport and geomorphic assessment presented in this report should
be adequate during the plan selection effort.

- The current model uses only one sediment size distribution for the entire project area.
This assumption should be reviewed and the possibility of utilizing several
distributions as conditions change should be evaluated. This should be considered in
terms of both the surface and subsurface distributions.

- Based on the review of the NHC (2003) report, it did not appear the sediment removal
was incorporated into the modeling effort. Consideration of running multiple events
and incorporating sediment removal should be considered.

- In applying the HEC-6T model some thinning of cross sections may be necessary
from those used in the current HEC-RAS hydraulic model.

 Further refinement of the project design in terms of the channel sections should be
undertaken to reduce the wide variations in velocities that occur within short distances.
Many of these rapid variations may be due to the concentration of the initial design effort
on determining the levee heights and bridge modifications to contain the design floods.
The initial design modifications addressed the channel cross section size and levee
heights primarily. In the next level of design, some adjustment of the channel gradient
may be incorporated to provide a design with more consistent hydraulic conditions.
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 Design modifications for the alternatives at several of the bridges downstream of I-680
result in increased flow areas that consequently cause existing deposition trends to be
exacerbated. Specific problem areas identified are at Calaveras Boulevard, the UPRR
trestle and Montague Expressway.

 Scour analyses need to be conducted to determine toedown depths for toe protection.
General scour from the HEC-6T analysis should be added to bend and toe scour
estimates. Because of the many modifications at bridges, the adequacy of the piers and
abutments must also be evaluated in terms of scour, both local and general.

 Sizing of bank protection needs to be undertaken. Additionally, the ability of the upper
bank protection and the vegetation on the floodplains to prevent erosion needs to be
assessed based on shear stress and velocities.

 The n-values (roughness coefficients) assigned to the various channel components need
to be adjusted if further refinements are made in terms of decisions on the types of
vegetation that will be established in each area.

 Further analysis of potential changes in the configuration of the Piedmont sediment
retention basin and other sediment retention facilities upstream of Old Piedmont Road
need to be performed to quantify sediment removal.

 A more quantitative comparison should be made between these sediment modeling
results and other modeling carried out by Jordan (2009) using SIAM and GSTARS-1D
where possible, to reinforce confidence in model results.



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
May 2012 Chapter 5: References

5-1

Appendix B: Engineering and Design Part III: Geomorphic and Sediment Transport Assessment

CHAPTER 5: REFERENCES

Jordan, B., 2009. An Urban Geomorphic Assessment of the Berryessa and Upper Penitencia
Creek Watersheds in San Jose, California. Colorado State University, Fort Collins, CO.

Mussetter, R. A., P.F. Lagasse and M. D. Harvey, 1994. Sediment Erosion and Design
Guide. Prepared for the Albuquerque Metropolitan Arroyo Flood Control Authority by
Resource Consultants and Engineers, Inc., Fort Collins, CO.

Northwest Hydraulic Consultants, Inc., 1990. Sediment Engineering Investigation and
Preliminary Hydraulic Design of the Berryessa Creek Flood-Control Project. Prepared for
U.S. Army Corps of Engineers, Sacramento District, Sacramento, CA.

Northwest Hydraulic Consultants, Inc., 2001. Upper Berryessa Creek GRR Basin
Geomorphology Technical Memorandum. Prepared for U.S. Army Corps of Engineers,
Sacramento District, Sacramento, CA.

Northwest Hydraulic Consultants, Inc., 2003. Upper Berryessa Creek Existing Conditions
Sediment Transport Assessment. Prepared for U.S. Army Corps of Engineers,
Sacramento District, Sacramento, CA.

Santa Clara Valley Water District, 2011a. Personal Communication. Email from Scott Katric
(SCVWD) to Richard McCallan (Tetra Tech). March 31, 2011.

Tetra Tech, Inc., 2009a. Berryessa Creek Sediment Basin Design Options. Prepared for U.S.
Army Corps of Engineers, Sacramento District, Sacramento, CA. January 21, 2009.

Tetra Tech, Inc., 2004. Berryessa Creek Project, California General Reevaluation Study and
Supplemental Environmental Impact Statement/Environmental Impact Report (GRR/SEIS-

EIR). Prepared for U.S. Army Corps of Engineers, Sacramento District, Sacramento, CA.

U.S. Army Corps of Engineers, 1993. General Design Memorandum Coyote and Berryessa
Creeks, California – Berryessa Creek, Volume 1. Sacramento District, Sacramento, CA.





BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA
May 2012 Chapter 6: Addendum 1

6-1

Appendix B: Engineering and Design Part III: Geomorphic and Sediment Transport Assessment

CHAPTER 6: ADDENDUM 1

6.1 Summary and Excerpts from Colorado State University Doctoral Dissertation

A detailed study comparing Berryessa Creek with Penitencia Creek was conducted as part of
a PhD dissertation by Brett Jordan at Colorado State University. Full citation information and
a summary of parts of the dissertation most pertinent to this study prepared by Tetra Tech,
Inc. are presented in the following paragraphs.

Jordan, B. (2009). An Urban Geomorphic Assessment of the Berryessa and Upper Penitencia
Creek Watersheds in San Jose, California. Colorado State University, Fort Collins, CO.

6.1.1 Summary of Abstract

- A quantitative urban geomorphic assessment was conducted for the Berryessa Creek
watershed to investigate the effects of urban hydrologic change, valley subsidence
and river infrastructure elements on channel stability.

- 47 monumented cross sections over a 3000-meter reach of Berryessa Creek were
surveyed in 2004. Cross sections were surveyed yearly after high flow season
(winter) for 3 years to document changes in river processes and form.

- Detailed geomorphic field data were used to conduct hydrologic and sediment
transport modeling and investigate the relative effects of hydrologic alteration, valley
subsidence and river infrastructure on water yield, sediment yield and channel
stability.

- Results of this analysis indicate system instability in the urbanized valley portion of
Berryessa Creek is caused primarily by drainage area capture by the urban storm
sewer network and engineered river infrastructure elements.

- Hydrologic and sediment modeling indicates that these drainage system modifications
have caused a water yield increase of 48 % and sediment yield increase of 9 % to 61
% based on historic conditions.

- Changes in the Berryessa Creek hydrological regime have transformed previously
depositional reaches into incised reaches. Results of modeling indicate the maximum
incision due to valley subsidence would be 0.27 m.

- Effects of base level lowering will be at a maximum approximately 500m upstream of
the zone of maximum subsidence, which is minor increase in sediment yield of 0.3 %
to 11 %. River infrastructure (an online sedimentation basin and 1.85 m grade control
structure) has reduced the downstream sediment yield by 15 %.

- Subsidence effects from groundwater extraction are obscured by current channel
instability caused by urban development which dominate system changes.

6.1.2 Summary of Introduction

- Methods of analysis: 1. time series aerial photos, topographic data, long profile
analysis. 2. Field data collection. 3. Numerical hydrology and sediment transport
modeling.
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- The Berryessa watershed is an alluvial fan that has been anthropogenically
manipulated along the valley floor to facilitate agriculture and urban development.

- Berryessa has been subject to channel realignment, engineering infrastructure,
floodplain encroachment, drainage area expansion via storm sewers and has suffered
severe erosion and sedimentation problems (e.g. in Summer 2004 approximately
7,100 m3 sediment was dredged from two reaches of Berryessa; in comparison there
was very little removal of sediment from fish ladder structures on the less modified
Penitencia Creek).

- This dissertation contains a large literature review about effects of urbanization on
watershed hydrology, sediment transport and ecology.

- Land subsidence of up to 3.5m was observed in parts of the Santa Clara Valley
between 1934 and 67 due to groundwater pumping.

6.1.3 Summary of Methodology

- Page 29 contains useful table of all data collected.
- The study examined a time series of long profiles. Berryessa Creek has undergone

1.5m or more incision or mechanical sediment removal in reach where the steep
upland transitions in valley flat, this reach would be expected to be depositional. The
reason for this is channelization and floodplain encroachment.

- Page 36 presents the change in bed level over time. More scour than deposition is
evident on Berryessa Creek.

- Historical aerial photography analysis showed in 1899 there was no defined channel
on Berryessa Creek below mountain range, just the alluvial fan with multiple small
paths. By 1939 the single thread channel had been formed by channelization to permit
agriculture on the fan, development and flood control. Lengthening of the channel
decreased the slope significantly. In 1899 it was 0.02, 1930s it was 0.01, 1950s it was
0.005. The natural stream response of reducing the gradient was to aggrade.

- Subsidence by reach on Berryessa: Reach 1: 1125-2000: 0.11m, Reach 2: 710-1125:
0.14m, Reach 3: 250-710: 0.23m. Normal base-level lowering causes increase in
sinuosity. Conversely an increase in urbanization normally results in decrease in
sinuosity due to lateral restraints and channelization.

- Reach 1: most upstream. Between 1939 and present a decrease in sinuosity due to
channelization 1960-80 is observed. Reaches 2 and 3: no channelization has taken
place, trend of increased sinuosity, likely due to increased discharge and reduced
sediment load.

- Similar trends were observed in the meander belt width.
- Urbanization mainly occurred in the valley areas between 1960s and 1980s; little

urbanization has taken place in the upper watershed.
- A drainage area expansion took place on Berryessa due to addition of two historic

alluvial fan streams. In 1899 the drainage area was 13.0 sq km, in 2002 it was 15.5 sq
km.

- The watershed is located on active Hayward fault. Large landslide activity delivers
large sediment load to channel.

- Previously change in valley grade from steep uplands to flatter valley means sediment
is deposited at interface. Berryessa sediment basin was constructed in 1962 has
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reduced sediment deposition and can easily be excavated but sediment continuity
downstream has been disrupted.

- Sediment has been dredged every 2 years between 1984 and 2004. The basin is
effective at capturing large particles (>16 mm) transported as bedload. This has
caused channel incision downstream.

- Summary: Upper Berryessa watershed is not urbanized, the lower watershed has
become 85 % urbanized over last 100 years. Changes in hydrology magnify peaks
and duration of flows capable of producing bedload transport in Berryessa Creek. A
trend for downgrading and incision has been observed. (1.5m of incision between
1967 and 2004 downstream of the sedimentation basin). Berryessa has only subsided
0.23m (Penitencia 1.1m).

- Cross sections were resurveyed and the average bed change was calculated. Over
65% of Berryessa cross sections are degrading.

- Manning’s n for Berryessa was considered to range between 0.037 and 0.064, with a
mean of 0.047.

- Pebble counts conducted at each cross section. Page 89 contains a bed material size
plot over the long profile.

- Bulk sampling was carried out. Berryessa shows fining (as would be expected)
moving downstream. There is a sharp drop in size after the sediment basin as coarse
particles are trapped in the sediment basin.

- Bank condition reconnaissance was carried out and the following sediment properties
were recorded: depth of layer, sphericity (round, angular), texture, color, clast matrix
supported structure, grain size, sorting.

- Bank height and angles were measured visually for stable and unstable bends. Bank
height to depth ratio has been proposed as a measure of stability.

- Erosion pins (referred to as “bank rods”) were installed for the winter 2004 season
and monitored until 2006. Bank retreat ranged from 0 to 0.36m/yr.

- Bank material varies considerably between stratigraphic units.
- 15 min stage and discharge data was collected in 2005 and 2006. Bedload and

suspended load were measured to develop a rating curve. Bedload sizes were
measured at two locations on Berryessa.

- Rating curves for bedload and suspended were developed, although plots exhibit a
considerable amount of scatter even with log-log axes. Comparing Berryessa to
Penitencia, Berryessa has much large supply of sediment than Penitencia. Upland
reaches of Berryessa have a considerable amount of landslide activity and colluvial
sediment sources.

6.1.4 Hydrological Modeling

- Processes that have lead to flow regime changes on Berryessa Creek include increase
in watershed impervious area and increased connectivity/changes in catchment area.

- A calibrated hydrological model was created in HEC-HMS. Three different
simulations carried out.

- Upper watershed is characterized by steep slopes, clay/gravely loam soils with low
infiltration rates. The valley has low relief, sandy soils and higher infiltration rates.
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- Urbanization in the Berryessa watershed has caused a net increase of 14 % in
urbanized land use for whole watershed. Diversions have created a 20 % increase in
effective catchment area, causing higher peak flows and volumes.

- Hydrographs currently have higher peak discharges and more flashy time to
concentration due to efficiency of the storm drains than historical conditions,
resulting in multiple peaks for an event that would previously have a single peak.

6.1.5 Sediment Transport Modeling

- Two sediment transport models were used to evaluate urbanization and valley
subsidence effects on channel stability: SIAM (snapshot in time) and GSTARS-1D
(continuous simulation used to predict long term channel changes).

- Six versions of each model were produced for Berryessa Creek: two different
geometries – historic (1939), current (2004) with urban infrastructure, current (2004)
without urban infrastructure.

- As part of the dissertation efforts, a HEC-RAS model was developed by Colorado
State University (CSU) independently from the Corps of Engineers model. The CSU
HEC-RAS model was used to create the SIAM model. Ten SIAM reaches were used.

- A sediment transport function sensitivity analysis was carried out. Ten equations were
tested. The synthesized results were compared with measured suspended load and
bedload data, and observed morphology changes. Yang (1973) and Yang (1984)
appeared to be most accurate and were selected for model use.

- 30-year simulations carried out with GSTARS-1D. The models do not include
subsidence.

- Model results were compared to field observations. SIAM produced results closer to
observed results than GSTARS-1D. Both models provide reasonably close
predictions. SIAM showed a good agreement with amount of sediment deposited in
the Berryessa basin on annual basis (compared against the dredging records).

- Models indicate that the watershed changes on Berryessa would induce significant
channel change, especially in downstream reaches: change from deposition to
incision, increase in sediment yield.

- Models indicate that instability problems may be introduced to the upstream reaches
by removing the grade control structure on Berryessa Creek: degradation upstream,
aggradation downstream.

6.1.6 Appendices

- Bankfull dimensions by cross section, superimposed surveyed cross sections from
2004/2005/2006 and bed material size data are presented.
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CHAPTER 1: INTRODUCTION 

This portion of the engineering appendix (Appendix B, Part IV: Design and Cost of 
Alternatives) describes the underlying assumptions behind project alternative designs, 
quantity takeoffs, and cost estimates for the Berryessa Creek project alternatives. Design 
considerations and corresponding costs are presented for individual project features along 
Berryessa Creek. The project features include modifications to channel reaches and bridge 
and culvert crossings located between I-680 at the upstream end of the project and Calaveras 
Boulevard at the downstream end. The project reach includes eight existing bridge and 
culvert crossings within the project area, as described in Table 1.1.  

Table 1.1 Existing Bridge and Culvert Crossings within Berryessa Creek Project Area 

Station Description Approximate Dimensions 

248+00 I-680 60-ft top span x 10-ft height, trapezoidal channel 

210+90 Montague Expy Double 12-ft span x 9-ft height box culvert 

206+05 UPRR Trestle 40-ft top span x 10-ft height, 4 sets of piers 

186+80 UPRR Culvert Triple 11-ft span x 12-ft height box culvert 

182+10 Ames Avenue 75-ft top span x 10-ft height, trap. channel, single pier 

168+80 Yosemite Drive 75-ft top span x 10-ft height, trap. channel, single pier 

137+50 Los Coches Street 75-ft top span x 10-ft height, trap. channel, single pier  

131+05 Calaveras Blvd 50-ft span x 7-ft height, 4 continuous piers 

 

The following chapters discuss the proposed modifications to individual bridge and culvert 
crossings and the channel reaches bounded by each crossing. Project features are discussed in 
order from upstream to downstream. The hydraulic conveyance capacity of proposed 
channels and bridge and culvert crossings are based on the results presented in Appendix B, 
Part I: Hydraulic Analysis of Alternatives. Further discussion on damages, economic costs 
and benefits, and the selection of the level of performance is included in Appendix C: 
Economics. 

All vertical elevation data referenced in this report, including cross sectional and profile 
plots, are in the NAVD88 vertical datum. Some cross section and profile views are shown 
with substantial vertical exaggeration. All cross sections are shown looking downstream, and 
references to right and left bank are likewise based on a downstream orientation. Stationing 
is based on the HEC-RAS cross section identifiers as described in Appendix B, Part I: 
Hydraulic Analysis of Alternatives. Figure 1.1 shows the relative location of the individual 
bridge and culvert crossings within the project footprint. A more detailed project footprint, 
including temporary construction easements, staging areas, and access routes, is presented in 
the overview exhibits of the accompanying set of 11”x17” plan/profile sheets (Sheets G-3, G-
4, and G-5).  
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Figure 1.1 Berryessa Creek Project Footprint 
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CHAPTER 2: ALTERNATIVES 

2.1 Preliminary Array of Alternatives 

The preliminary array of alternatives included an incised trapezoidal channel, a terraced 
trapezoidal channel, a walled trapezoidal channel, and the Authorized Plan (a concrete 
trapezoidal channel). Further details on the evaluation criteria, screening process, and 
refinement of the alternatives array are included in Appendix B, Part I: Hydraulic Analysis of 
Alternatives and Appendix C: Economics.  

The 1990 Authorized Plan was designed for 1% chance exceedance discharges that have 
since been modified under revised hydrologic analyses. Levees, floodwalls, and tops of bank 
in the current project alternatives are designed according to risk and uncertainty principles as 
described in Appendix B, Part I: Hydraulic Analysis of Alternatives. 

2.2 Final Array of Alternatives 

Three project alternatives are being evaluated under the final array of alternatives along with 
a no-action alternative. The project features comprising each alternative are summarized 
below: 

• Alternative 1 (No Action). Without-project condition, assuming routine maintenance. 
 

• Alternative 2A/d (Incised Trapezoidal Channel). Earthen trapezoidal channel section 
with varying bottom width and 2:1 sideslopes. Free-standing concrete floodwalls as 
needed and in-channel access road where suitable. This alternative applies a moderate 
level of flood risk reduction, passing the 50% certainty 0.01 event without additional 
certainty. Under this alternative, all bridge and culvert crossings remain in their 
existing configuration, with the exception of the UPRR trestle, which is replaced with 
a triple barrel concrete box culvert. 
 

• Alternative 2B/d (Incised Trapezoidal Channel). Earthen trapezoidal channel section 
with varying bottom width and 2:1 sideslopes. Free-standing concrete floodwalls as 
needed and in-channel access road where suitable. This alternative applies a FEMA-
certifiable level of flood risk reduction, passing the 0.01 event with 95% certainty. 
Under this alternative, all bridges and culverts are replaced with the exception of I-
680, Ames Avenue and Yosemite Drive. 

 
• Alternative 4/d (Walled Trapezoidal Channel). 10-ft bottom width earthen low-flow 

channel with 3:1 sideslopes, 3 ft deep. Two vegetated floodplain benches bounded by 
vertical concrete floodwalls, 32-ft bench width on the left bank, and 10-ft width on 
the right bank. Access road location varies. Wall extensions as required to contain 
flows. This alternative applies a FEMA-certifiable level of flood risk reduction, 
passing the 0.01 event with 95% certainty. Under this alternative, all bridges and 
culverts are replaced with the exception of I-680, Ames Avenue and Yosemite Drive. 
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All project alternatives include a 15-foot obstruction-free zone outside of the project features 
along both banks. The obstruction-free zone also acts as a vegetation-free zone to ensure 
compliance with current vegetation criteria for levees and floodwalls. The obstruction-free 
zone also acts as an access route for flood-fighting and maintenance activities.  

2.2.1 Alternative 1 

Alternative 1 is the no action alternative and represents without-project conditions, assuming 
routine maintenance. The performance of the existing creek and flood control system, 
including a description of the existing capacities of channel reaches and bridge and culvert 
crossings, is described in Appendix B, Part I: Hydraulic Analysis of Alternatives. The no-
action alternative assumes channel reaches and bridge and culvert crossings are fully 
maintained to remove accumulated debris and repair flood damage. For areas with existing 
debris accumulation or erosion problems, the hydraulic performance of the without-project 
conditions model described in Appendix B, Part I: Hydraulic Analysis of Alternatives may 
therefore differ from the actual observed conditions. Estimated maintenance quantities are 
described in Chapter 3.  

2.2.2 Alternative 2A/d 

Schematic sections of Alternative 2A/d are shown in Figure 2.1. This scenario involves the 
following features:  

• Channel excavation and earthen levee construction to the water surface level of the 
50% certainty, 0.01 exceedance probability event discharge from I-680 to Calaveras 
Boulevard 

• 2H:1V sideslopes with cellular bank protection and buried riprap scour protection 
• Free-standing concrete floodwalls in the immediate vicinity of Montague Expressway 

as well as between the Piedmont Creek confluence and Calaveras Blvd  
• Access road located along the left bank channel slope downstream of Yosemite Drive 
• Recreational trail within the obstruction-free zone where primary flood control use 

allows secondary recreational use  
• Replacement of UPRR trestle with triple box culvert 
• Construction of transition structures at Montague Expressway, UPRR Culvert, Los 

Coches Street, and Calaveras Blvd 
• Shoring of bridge abutments and construction of transition structures at Ames Avenue 

and Yosemite Drive to accommodate widened channel 
• Utility relocations for storm drains entering the channel or running parallel to the 

channel that fall within the channel excavation areas 
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2.2.3 Alternative 2B/d 

Schematic sections of Alternative 2B/d are shown in Figure 2.2. This scenario involves the 
following features: 
 

• Channel excavation and earthen levee construction to the water surface level of the 
95% certainty, 0.01 exceedance probability event discharge from I-680 to Calaveras 
Boulevard 

• 2H:1V sideslopes with cellular bank protection and buried rip rap scour protection 
• Free-standing concrete floodwalls between I-680 and Montague Expressway and 

between Yosemite Drive and Calaveras Blvd 
• Access road intermittently along one or both banks, within the channel (between the 

0.1 and 0.04 exceedance probability event), or both 
• Replacement of Montague Expressway Culvert crossing with 60-ft span 
• Replacement of UPRR trestle with triple 15-ft box culvert 
• Replacement of UPRR culvert with 60-ft span 
• Shoring of bridge abutments at Ames Avenue and Yosemite Drive to accommodate 

widened channel 
• Replacement of Los Coches Street Bridge with 100-ft span 
• Replacement of Calaveras Boulevard Bridge with 100-ft span 
• Utility relocations as required 

 
2.2.4 Alternative 4/d 

Schematic sections of Alternative 4/d are shown in  Figure 2.3. This scenario involves the 
following features: 
 

• Channel excavation and concrete wall construction to the water surface level of the 
95% certainty, 0.01 exceedance probability event discharge from I-680 to Calaveras 
Boulevard 

• Concrete retaining walls to the existing ground surface and above-ground floodwall 
extensions as required 

• Replacement of Montague Expressway Culvert crossing with 60-ft span 
• Replacement of UPRR trestle with triple 15-ft box culvert 
• Replacement of UPRR culvert with 60-ft span 
• Shoring of bridge abutments at Ames Avenue and Yosemite Drive to accommodate 

widened channel 
• Replacement of Los Coches Street Bridge with 100-ft span 
• Replacement of Calaveras Boulevard Bridge with 100-ft span 
• Utility relocations as required 
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2.3 Description of Project Features in Final Array 

Typical sections showing the overall configuration of each alternative are presented in Figure 
2.1, Figure 2.2 and Figure 2.3 below. Additional details are shown in the accompanying 35-
sheet set of 11”x17” plan/profile figures. 
 
Table 2.1 tabulates the individual channel and bridge/culvert modifications that make up 
each of the three project alternatives. Utility modifications are required under all scenarios 
and are not called out individually in the summary table. The addition of optional 
recreational features along existing and proposed maintenance roads will be addressed 
further as the project develops.  
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Figure 2.1 Alternative 2A/d Typical Sections 
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Figure 2.2 Alternative 2B/d Typical Sections 
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Figure 2.3 Alternative 4/d Typical Sections 
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Table 2.1 Summary of Project Alternative Features 

Reach/Structure 
Alternative Project Features 

Alternative 2A/d 
Incised Trapezoidal 

Channel 

Alternative 2B/d 
Incised Trapezoidal 

Channel 

Alternative 4/d 
Walled Trapezoidal 

Channel 

I-680 Bridge 
(Sta 248+00) 

Remove accumulated 
sediment at downstream 

face 

Remove accumulated 
sediment at downstream 

face 

Remove accumulated 
sediment at downstream 

face 

Channel Reach from I-
680 to Montague 

Expressway 
(Sta 248+00 – 210+90) 

Excavate 6- to 12-foot 
bottom width earthen 
channel with cellular 

bank protection at 
2H:1V sideslope; 

Construct 200 lineal feet 
of free-standing concrete 
to maximum height of 2 

feet 

Excavate 6- to 22-foot 
bottom width earthen 
channel with cellular 

bank protection at 
2H:1V sideslope and 
access road along left 
bank slope; Construct 
free-standing concrete 
floodwall to maximum 

height of 4 feet 

Excavate 10-foot earthen 
channel with 10 and 22-
foot vegetated terraces 
and vertical concrete 

walls extending a 
maximum of 3 feet 

above existing ground 

Montague Expressway 
Culvert 

(Sta 210+90) 

Tie floodwall into 
existing headwall at 

upstream face of 
structure; Construct 

transitions to existing 
wingwalls 

Remove existing box 
culvert 

Construct raised 60-foot 
span bridge 

Remove existing box 
culvert 

Construct raised 60-foot 
span bridge 

Channel Reach from 
Montague Expressway to 

UPRR Trestle 
(Sta 213+90 – 206+05) 

Excavate 12-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 

sideslope 

Excavate 14-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 

sideslope; 
Construct free-standing 
concrete floodwall to 
maximum height of 2 

feet 

Excavate 10-foot earthen 
channel with 10 and 22-
foot vegetated terraces 
and vertical concrete 

walls extending a 
maximum of 3 feet 

above existing ground 

UPRR Railroad Trestle 
Bridge 

(Sta 206+05) 

Remove existing timber 
trestle 

Construct triple 15-foot 
span by 12-foot rise 
concrete box culvert 

with wingwalls 

Remove existing timber 
trestle 

Construct triple 15-foot 
span by 12-foot rise 
concrete box culvert 

with wingwalls 

Remove existing timber 
trestle 

Construct triple 15-foot 
span by 12-foot rise 
concrete box culvert 

with wingwalls 

Channel Reach from 
UPRR Trestle to UPRR 

Culvert 
(Sta 206+05 - 186+80) 

Excavate 12-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 

sideslope 

Excavate 10 to 12-foot 
bottom width earthen 
channel with cellular 

bank protection at 
2H:1V sideslope and 
access road along left 

bank slope 

Excavate 10-foot earthen 
channel with 10- and 32-
foot vegetated terraces 
and vertical concrete 
walls extending to 

existing ground 

UPRR Railroad Culvert 
(Sta 186+80) 

Construct transition to 
existing wingwalls 

Remove existing triple 
box culvert 

Construct 60-foot span 
12-foot rise bridge 

Remove existing triple 
box culvert 

Construct 60-foot span 
12-foot rise bridge 
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Reach/Structure 
Alternative Project Features 

Alternative 2A/d 
Incised Trapezoidal 

Channel 

Alternative 2B/d 
Incised Trapezoidal 

Channel 

Alternative 4/d 
Walled Trapezoidal 

Channel 

Channel Reach from 
UPRR Culvert to Ames 

Avenue 
(Sta 186+80 – 182+10) 

Excavate 12-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 

sideslope 

Excavate 17-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 
sideslope and access 
road along left bank 

slope 

Excavate 10-foot earthen 
channel with 10- and 32-
foot vegetated terraces 
and vertical concrete 
walls extending to 

existing ground 

Ames Avenue Bridge 
(Sta. 182+10) 

Excavate 12-foot bottom 
width channel beneath 

bridge; Construct 
abutment and pier 

protection 

Excavate 17-foot bottom 
width channel beneath 

bridge; Construct 
abutment and pier 

protection 

Excavate channel and 
construct walls beneath 

bridge; Construct 
abutment and pier 

protection 

Channel Reach from 
Ames Avenue to Yosemite 

Drive 
(Sta 182+10 – 168+80) 

Excavate 15-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 

sideslope 

Excavate 24-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 
sideslope and access 
road along left bank 

slope 

Excavate 10-foot earthen 
channel with 10- and 32-
foot vegetated terraces; 

Construct concrete 
floodwall to extend 
maximum of 6 feet 

above existing ground 

Yosemite Drive Bridge 
(Sta 168+80) 

Excavate 15-foot bottom 
width channel beneath 
bridge transitioning to 
24-foot bottom width; 

Construct abutment and 
pier protection 

Excavate 38-foot bottom 
width earthen channel 

beneath bridge; 
Construct abutment and 

pier protection 

Excavate channel and 
construct walls beneath 

bridge; Construct 
abutment and pier 

protection 

Channel Reach from 
Yosemite Drive to Los 

Coches Street 
(Sta 168+80 – 137+50) 

Excavate 26-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 
sideslope and access 
road along left bank 

slope 

Excavate 38-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 
sideslope and access 
road along left bank 

slope; 
Construct free-standing 
concrete floodwall to 
maximum height of 5 

feet 

Excavate 10-foot earthen 
channel with 10- and 32-
foot vegetated terraces; 

Construct concrete 
floodwall to extend 
maximum of 6 feet 

above existing ground 

 
Los Coches Street Bridge 

(Sta 137+50) 

Construct transition to 
existing structure 

Remove existing bridge; 
Construct 100-foot span 
bridge with raised deck 
and 4-foot high solid 

bridge face 

Remove existing bridge; 
Construct 100-foot span 
bridge with raised deck 
and 4-foot high solid 

bridge face 
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Reach/Structure 
Alternative Project Features 

Alternative 2A/d 
Incised Trapezoidal 

Channel 

Alternative 2B/d 
Incised Trapezoidal 

Channel 

Alternative 4/d 
Walled Trapezoidal 

Channel 

Channel Reach from Los 
Coches Street to 

Calaveras Boulevard 
(Sta 137+50-131+05) 

Excavate 40-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 
sideslope and access 
road along left bank 
slope; free-standing 

concrete floodwalls to 
maximum height of 4 

feet  

Excavate 38-foot bottom 
width earthen channel 

with cellular bank 
protection at 2H:1V 
sideslope and access 
road along left bank 

slope; 
Construct free-standing 
concrete floodwall to 
maximum height of 5 

feet 

Excavate 10-foot earthen 
channel with 10- and 32-
foot vegetated terraces; 

Construct concrete 
floodwall to extend 
maximum of 6 feet 

above existing ground 

Calaveras Boulevard 
Bridge 

(Sta 131+05) 

Construct transition to 
existing structure 

Remove existing box 
culvert 

Construct 100-foot span 
bridge with raised deck 

Remove existing box 
culvert 

Construct 100-foot span 
bridge with raised deck 

Channel Reach 
Downstream of Calaveras 

Boulevard 
(Sta 131+05 – 129+80) 

Construct transition to 
downstream project 

Construct transition to 
downstream project 

Construct transition to 
downstream project  
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2.3.1 Channel Modifications 

Channel widening is proposed in combination with floodwalls under the project alternatives 
to meet the desired level of performance for the alternatives. The channel excavation 
templates are depicted in the typical sections above. The extent of proposed armoring, 
including toe-down depths and armor rock gradation, may vary from section to section as the 
design is refined. In narrow reaches, the toe protection may be continuous to maintain the 
integrity of the channel. The channel profile may require grade control at bridge or utility 
crossing locations to prevent downcutting of the channel. Further geomorphic and sediment 
transport analyses may determine whether there is a need for additional grade control. 

The typical sections for Alternatives 2A/d and 2B/d include an intermittent access road 
within the channel at the approximate level of the 0.1 to 0.04 exceedance probability event in 
order to increase the effective conveyance area within the available right-of-way for larger 
events and allow maintenance equipment to have closer access to the channel. Alternative 
levels for the access road may be considered as the design of the selected alternative 
proceeds. The access road surface would need to be graded and compacted to withstand flood 
flows, and a cross slope for drainage would be required. Although the access road location is 
generally shown on the left bank in the cross sections, it may alternatively be located on right 
bank if deemed appropriate during the design phase, and a secondary access road may be 
located along the opposite bank. Several tributaries enter the channel from the right, and 
access to local streets is required along both sides of the tributaries. Final placement should 
consider findings from additional utility investigations; the final access road configuration 
may vary from reach to reach. 

 

 
Figure 2.4 Schematic View of Channel Configuration of Alternatives 2A/d and 2B/d 
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Figure 2.5 Schematic View of Floodwalls and Channel Configuration of Alternative 4/d 

 
Alternative 4/d includes vegetated floodplain terraces. Vegetation would need to be drought-
tolerant and/or require irrigation for establishment. Selection of vegetation types should also 
account for the required root depth and the size of the inner channel. Further details on the 
vegetation types are included in Chapters 4 and 5 of the main report. While the overall 
project configuration has been designed to fall within the existing public rights of way, the 
acquisition of several small parcel areas is required to maintain continuous access along the 
channel. These areas are shown in further detail in the accompanying plan/profile views. 
Additionally, temporary construction easements, staging areas, and access routes are required 
for all three project alternatives. Discrepancies in the available real estate information are 
described in Tetra Tech, 2005b.  

  



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA 
July 2012  Chapter 2: Alternatives 

2-15 
Appendix B: Engineering and Design  Part IV: Design and Cost of Alternatives 

2.3.2 I-680 Bridge 

The I-680 Bridge marks the upstream extent of the project. Some debris is present at the 
downstream face of the bridge. This debris should be removed regularly to ensure that the 
conditions do not produce higher than anticipated water surface elevations along the channel 
banks downstream of the bridge. No with-project modifications are proposed for the culvert 
except that any deferred maintenance will be performed by the local sponsor. 

 
Figure 2.6 Photograph of I-680 Bridge (Looking Upstream) 

 
  

Remove accumulated 
sediment and debris 
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2.3.3 Montague Expressway 

Montague Expressway is a 6-lane arterial crossing over a double barrel 12-ft x 10-ft culvert. 
The existing bridge allows sufficient capacity for Alternative 2A/d, provided the channel 
walls tie into the existing structure. For Alternatives 2B/d and 4/d, a replacement span of 70 
ft would be required in order to contain the flow in the channel and prevent breakouts. The 
deck would need to be raised approximately three feet, requiring extensive roadway work, 
and the headwall would need to tie into upstream and downstream floodwalls. The 
maintenance road (not shown) would need to transition out of the channel and over the levees 
or floodwalls.  

 
Figure 2.7 Schematic View of Montague Channel Excavation for Alternative 2B/d 
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2.3.4 UPRR Trestle 

The existing UPRR Trestle is a timber railroad crossing with four sets of piers. There is some 
discrepancy in the deck height that significantly affects the existing capacity of the trestle, as 
described in Tetra Tech, 2005a. Due to the condition of the existing structure, excavation 
around the bed or banks is assumed to be unacceptable, and complete replacement of the 
trestle is assumed under all project alternatives. A triple barrel concrete box culvert is 
included in the project scenarios, with replacement configurations applied and modeled using 
the 1990 Authorized Plan and GDM designs. The cost estimates also assume that a 
temporary shoo-fly structure would be needed during construction.  

 
Figure 2.8 Schematic View of UPRR Trestle Replacement for Alt 2B/d 
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2.3.5 UPRR Culvert 

The channel transitions to a wider available right-of-way where Milpitas Boulevard veers 
away from the channel upstream of the UPRR Culvert. The existing UPRR culvert is a triple 
11-ft x 11-ft box culvert that crosses Berryessa Creek at a skew angle of almost 60 degrees. 
The existing structure has sufficient conveyance to meet the requirements of Alternative 
2A/d, provided the channel banks are tied into the existing concrete wingwalls. Alternatives 
2B/d and 4/d include the complete reconstruction of the culverts with a 60-foot wide span. 
The cost estimates assume that a temporary shoo-fly structure would be needed during 
construction. 

 
Figure 2.9 Schematic View of UPRR Culvert Replacement for Alt 2B/d 
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2.3.6 Ames Avenue Bridge 

The Ames Avenue Bridge is a two-lane bridge with a single continuous pier. The span is 
approximately 80 ft; however, the existing ground blocks much of the cross section below 
the bridge deck. The existing bridge is retained under all project scenarios. The channel 
modifications proposed in this reach for Alternatives 2A/d and 2B/d include an access road 
on the overbank rather than within the channel. The design cross section under the bridge 
proceeds at 2H:1V from the outside of the span. The bridge is shown in the photograph 
below along with a typical with-project scenario showing the maximum excavated footprint 
extending vertically down from the edge of the bridge deck and requiring some shoring to 
protect the bridge abutments. 

 
Figure 2.10 Schematic View of Ames Avenue Bridge Modifications 
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2.3.7 Yosemite Drive Bridge 

Yosemite Drive carries a 2-lane road over Berryessa Creek. Along the upstream face of the 
bridge, a major pipeline is supported by cantilevers, as shown in Figure 2.11. The span is 
approximately 80 ft with a single continuous pier; however, the existing ground blocks much 
of the cross section below the bridge deck. The existing bridge is retained under all project 
scenarios. The channel modifications proposed in this reach for Alternatives 2A/d and 2B/d 
include an access road on the overbank rather than within the channel. The design cross 
section under the bridge proceeds at 2H:1V from the outside of the span. The bridge is shown 
in the photograph below along with a typical with-project scenario showing the maximum 
excavated footprint extending vertically down from the edge of the bridge deck and requiring 
some shoring to protect the bridge abutments. The existing bridge is retained under all 
project alternatives. 

In conjunction with the proposed channel excavation, the bridge passes the required channel 
flow using the existing deck and soffit heights. The depth and configuration of the existing 
foundation is unknown, and shoring or other stabilization of existing abutments is assumed to 
be required. Conservative estimates of the required materials have been included in the cost 
estimate.  

 
Figure 2.11 Schematic View of Yosemite Drive Bridge Modifications 
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2.3.8 Los Coches Street Bridge 

The Los Coches Street Bridge carries two lanes of traffic over a trapezoidal cross section 
with a single continuous pier at the center. The left side of the channel is concrete, and the 
right side of the channel is earthen. The Arroyo de los Coches tributary enters at the upstream 
face on the right bank. 

The existing structure allows sufficient conveyance to accommodate Alternative 2A/d, 
provided the channel walls are tied into the existing structure. For Alternatives 2B/d and 4/d, 
complete replacement of the Los Coches Street Bridge with a 100-foot open, raised span 
would be required to provide the required conveyance capacity. Any modifications in the 
upstream channel would also necessitate reconstructing the Arroyo de los Coches confluence 
area. In addition, the existing pedestrian bridge cantilevered on the upstream face would need 
to be reconstructed, and some rerouting of the bicycle path may be required. Raising the deck 
requires extensive roadway work. The actual height of the existing deck is unknown and 
should be verified, as the original hydraulic survey data show a solid deck that appears to 
include the bridge rails.  

 
Figure 2.12 Schematic View of Los Coches Street Bridge Replacement for Alt 2B/d 
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2.3.9 Calaveras Boulevard Bridge 

The Calaveras Boulevard Bridge is an 8-lane divided roadway. The crossing comprises four 
8-ft high x 11-ft wide culvert barrels.  Figure 2.13 shows the crossing along with a schematic 
view of the replacement scenario. The outer two barrels are partially filled with the earthen 
sideslope that projects to the outside toe of the middle culvert barrels. Debris has 
accumulated to a depth of 1-2 ft within the inner two barrels. It is assumed that the apparent 
reverse grade through the culvert barrel is a result of deposition or survey error, and that the 
actual concrete invert is at a flat or downstream slope. The existing bridge provides sufficient 
conveyance to accommodate Alternative 2A/d, provided the sediment in the outer barrels is 
excavated and the channel walls are tied into the existing structure. In order to provide the 
necessary conveyance capacity for Alternatives 2B/d and 4/d, the culvert barrels would need 
to be replaced by a 100-ft open span bridge. The bridge soffit would need to be raised several 
feet; however, an arched bridge or other configuration with a similar effective conveyance 
area may also be acceptable. The sideslopes would be 2H:1V to match the excavated channel 
footprint for Alternative 2B/d, and vertical abutments would be needed for Alternative 4/d. 
The downstream project is assumed to be constructed prior to the initiation of any of the 
project alternatives under consideration. The downstream project extends to the existing 
Calaveras Boulevard Bridge but does not include modifications to the structure itself; as 
such, the project improvements under Alternatives 2B/d and 4/d include a transition to match 
the downstream project approximately 50 ft downstream of Calaveras Boulevard Bridge.   

 

Figure 2.13 Schematic View of Calaveras Boulevard Bridge Replacement for Alt 2B/d
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CHAPTER 3: COST ESTIMATES 

3.1 Quantities 

This chapter outlines the assumptions used in generating construction quantities for the 
project alternatives.  

3.1.1 Bridges and Culverts 

Concrete walls for replacement culverts are assumed to be 12” thick, and reinforcing steel is 
assumed at 200 lbs/cy. Standard wingwalls and headwalls are assumed for replacement 
bridges and culverts. Customized, cast-in-place wingwalls are assumed for modified bridges 
and culverts. All bridge and culvert resizing assumes that complete maintenance (sediment 
and debris removal) is performed periodically at the crossings to maintain the as-built, with-
project condition. Wingwall and headwall extensions at modified bridges and culverts 
assume partial demolition of bridge rails and preparation of the existing headwall for 
doweling into the surface. Transition structures (with variably sloping wingwalls) are 
assumed to extend for 50-75 ft upstream or downstream of the bridge face. Where applicable, 
the maintenance road transitions out of the channel and over floodwalls to meet existing 
grade at each roadway crossing.  

All bridge replacement scenarios assume 2:1 temporary sideslopes for structural excavation 
and backfill. Pavement, curb and gutter demolition and reconstruction likewise assumes a 
footprint based on 2:1 temporary sideslopes. Traffic lanes are assumed to require 
replacement only to their existing level of service. Bridge construction includes foundations, 
abutments, and approach slabs. Design plans from the GDM study were used as the basis for 
resizing the upstream UPRR trestle (1993). Though the modeled inverts differ from the 
design plans, the general channel shape from the plans was used in modeling the proposed 
replacement bridge. 

3.1.2 Channels 

All channel excavation and fill placement is assumed to be at 2:1 H:V sideslopes or milder. 
Channel excavation was modeled using the HEC-RAS channel modification function, as 
described in Appendix B, Part I: Hydraulic Analysis of Alternatives; excavation quantities in 
the cost estimate are based on end-area computations from HEC-RAS cross sections. Levee 
top widths (applied to any fill placement along the channel banks) are assumed to be a 
minimum of 12 ft wide. Where the top of the levee serves as the primary access road, an 18-
ft minimum width is assumed. Where the top of the levee serves as the secondary access 
road, a 12-ft minimum width is assumed. Vertical concrete floodwalls are required as 
described in Chapter 2. Concrete floodwalls assume 42-inch safety railing would be required 
for any wall heights above 2 feet. Traffic barriers are assumed for portions of Berryessa 
Creek running parallel to roadways. A minimum toedown of 3 ft is assumed for riprap toe 
protection and concrete footer walls. Buried riprap toe protection is assumed to proceed up to 
3 ft vertically up the sideslopes. Riprap is assumed at 12-inch D50 with a minimum thickness 
of 24 inches. A cellular confinement system or similar type of bank stabilization allowing the 
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growth of grass on the sideslopes is assumed for channel excavation and fill areas above the 
riprap toe protection.  

Levee and floodwall heights are designed according to risk and uncertainty principles as 
described in the hydraulic appendix. All channel fill above existing ground will be designed 
according to the standards set forth in EM 1110-2-1913 Design and Construction of Levees. 
Stability of all sideslopes will be verified according to EM 1110-2-1902 Slope Stability. An 
obstruction-free zone is assumed adjacent to floodwalls or tops of earthen slopes. Gradation, 
compaction, and other parameters will be specified based on the results of geotechnical 
investigations. The suitability of reusing excavated material as fill will likewise be 
investigated further as the design process proceeds and as geotechnical investigations are 
completed. Planting is assumed on sloped banks and terraces, but not along the channel bed 
or within the low flow channel banks. No tree planting is considered on levee slopes or 
channel slopes.  

Concrete walls are assumed to be 12” thick. Free-standing floodwalls assume subsurface 
concrete accounts for 60% of the total concrete volume. Shoring or stabilization allowing 
temporary cut slopes of 1:1 is assumed to allow placement of base slabs within the available 
right-of-way. 

3.1.3 Operation, Maintenance, Rehabilitation, and Repair 

Annual inspections of vegetation, bridges, culverts, and channel reaches are assumed 
throughout a 50-year project life. Vegetation control, partial vegetation replacement, 
sediment removal, and periodic structural maintenance are also assumed throughout the 
project life. Irrigation is assumed during the establishment period of approximately 5 years 
for slope plantings and throughout the project life for floodplain benches. The initial 
establishment of vegetation is assumed to be included in the unit cost of original 
construction. Since 1977, and annual average of approximately 7,000 cubic yards of 
sediment and debris has been removed from Berryessa Creek upstream of Calaveras Blvd. 
Table 2-1 in the Geomorphic and Sediment Transport Appendix shows the estimated 
maintenance quantities for historical removal of existing debris and repair of local scour 
areas; results are presented for each year, and these approximate removal quantities are 
assumed to reflect with-project maintenance efforts. 

3.1.4 Cultural Resources 

Existing cultural resource sites are known to exist within the project. The cost of data 
recovery as a fully Federal expense in compliance with the Archeological and Historic 
Preservation Act of 1974 (Public Law 93-291) would be limited to 1% of the total amount 
authorized to be appropriated for the project.  The Sacramento District Cultural Resource 
section was consulted as to the adequacy of such an estimate and determined it to be a 
reasonable approximation for the cost of data recovery efforts.  Other costs related to 
surveying, testing, and evaluation of the site are unlikely and have been included in the cost 
estimate as an appropriate contingency via the cost and schedule risk analysis. 
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3.1.5 Traffic Control 

The assumed closure times associated with bridge and culvert modifications and 
replacements are presented in the accompanying traffic analysis (under separate cover).  
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3.1.6 Summary of Construction Quantities 

Table 3.1 shows a summary of selected construction quantities. 

Table 3.1 Summary of Construction Quantities 

Material Alternative 
2A/d 2B/d 4/d 

Demo & reconstruct pavement, curb 
& gutter (sf) 

0 29,000 29,000 

Cast-in-place concrete (cy) 1,000 12,000 32,000 
Reinforcing steel (ton) 100 1,200 3,200 
Excavate and Haul (cy) 46,000 61,000 86,000 
Cellular confinement (sf) 170,000 134,000 0 
Geotextile (sy) 33,000 49,000 27,000 
Riprap (ton) 25,000 28,000 16,000 
Planting - bank slopes (ac) 10 15 4 
Planting - floodplain terraces (ac) 0 0 9 

 
3.2 Unit Costs 

Table 3.2 summarizes the unit costs and assumptions used in the cost estimate. Unit costs 
presented include labor and materials, with contractor overhead and profit included. Unit 
costs do not include contingency or other markups that are subsequently added to the 
construction subtotal. 

Contingencies apply to construction costs only and not to markups. Unit costs for operation 
and maintenance include all markups. 

Table 3.2 Summary of Unit Costs (Values from April 2009 Report) 
Item Unit Cost Comments / Assumptions 

Demolition 
Demo, haul, and dispose concrete $120/cy Assumes 5 mile haul to Guadalupe disposal 

site (Newby Island Recycling) – demo and 
transport only, no material cost, assume 
market for purchase 

Demo, haul, and dispose pavement curb & 
gutter 

$7/sf Assumes 5 mile haul to disposal/recycling site 
– demo and transport only, no material cost, 
assume market for purchase 

Demo, haul, and dispose CMP pipe culvert $25/lf Assumes 5 mile haul to disposal/recycling site 
– demo and transport only, no material cost, 
market for purchase 

Demo, haul, and dispose timber $8/bf Assume no creosote 
Demo, haul, and dispose rails $110/tf Assume recycling, market for purchase 
Demo and relocate rails $300/tf Assume shift onsite or raise on levee for add'l 

row alt only 
Earthwork 

Earthwork - excavate and haul $25/cy Excess only, assume temporary stockpile and 
5 mile haul to disposal site, no treatment for 
contamination, assume market for purchase 

Earthwork - place and compact fill $25/cy Assumes all material available onsite from 
excess, temporary stockpile 
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Item Unit Cost Comments / Assumptions 
Earthwork - excavate and regrade onsite $15/cy Includes channel shaping and compaction 

without stockpiling (no net import or disposal) 
Earthwork - excavate, backfill and compact $50/cy Excavation, temporary shoring, and backfill 

for structural earthwork, including bedding 
material 

Concrete/Steel 
Cast-in-place concrete for floodwalls $750/cy Cantilevers (floodwalls), assume temporary 

shoring included for floodwall excavation. 6’ 
base slab, 2’ cutoff wall 3’ below adjacent EG 

Cast-in-place concrete for bridges and 
culverts 

$750/cy Includes foundations, abutments, approach 
slabs, not wingwalls or headwalls, not applied 
to pedestrian bridge 

Safety railing $30/lf 42” high standard double steel tube rail 
Concrete traffic barrier $50/lf Standard jersey barrier 
Reinforcing steel $2.00/lb Assume ~100 lb/cy 
Articulated revetment $20/sf 8” thick with openings for vegetation, not 

including filter or earthwork/compaction 
Standard wingwalls $10,000 ea 10’ high x 20’ length, including foundation 
Standard headwalls $10,000 ea 2’ high, max 40’ length, sealed Jersey barrier 

type or precast, tied to wingwalls 
Custom wingwalls/transition structures $25,000 - 

$50,000 ea 
50’-75’ length, 10’ high, transition from 
vertical to 2:1, 3’ toedown, includes 
maintenance access transition 

Headwall extension $50,000 ea 18” headwall extension, assume ~50’ length 
Rail installation $350/tf Includes ties, rails, and bedding 
Roadway subgrade $40/cy 18” aggregate base course subgrade for access 

road 
Access road surfacing $8sf Compacted aggregate, mixed grading 
Repave roadway and replace curb and gutter $12/sf Replace to same level of service as existing; 

includes all agg base, resurfacing, formwork, 
striping, inductor loops, etc. 

Sheet piling $80/sf Assume trapezoidal 1/4" interlocking Z-pile 
Fabric, Rock, and Planting 

Geotextile $6/sy Assume 2’ key-in either side, underlies riprap 
and articulated revetment  

Cellular Confinement $4/sf Includes honeycomb material and installation 
with fill material, planting separate 

Import and place riprap $90/ton 12" D50, angular, toe protection and local 
maintenance, 3’ toedown, 2’ thick layer, 
source within 12 miles 

Planting – grasses and hydroseed $12,000/ac Includes prep work and 1st year warranty 
Planting – floodplain terraces $35,000/ac Includes prep work and 1st year warranty. 

Type and density to be determined 
Vegetation replacement $500-2,500 / 

ac-yr 
Higher during initial establishment period, 
lower during remaining project life 

Clear & Grub $10,000/ac Prepare existing ground for levee fill 
placement, include construction footprint and 
staging areas 

Rock for local O&M repair $300/ton Includes all markups – applies to emergency 
bank repairs 

Sediment removal $75/cy Includes all markups – based on SCVWD 
records 

Other Costs and Assumptions 
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Item Unit Cost Comments / Assumptions 
Periodic inspections $10,000/yr Includes vegetation, bridge/culvert, and 

channel inspections 
Utilities varies See details by feature 
Mob/Demob 5% Approximate percentage based on construction 

subtotal. Assume staging areas available as 
shown in plans 

Cultural Resources 1% Approximate percentage based on construction 
subtotal 

Dewater $250,000 Dewatering/diversion during construction 
Traffic Control $800,000 Maintain traffic during construction at major 

arterials, 30-day closure assumed at secondary 
bridge replacements. 

Contingency 30% Based on high uncertainty 
Design Phase/PED 15% Assumes planning at ~50% complete, high 

complexity due to multiple project features 
Construction Inspection, S&A 8% Not including contractor cost 
Federal Share 50%-65% Not including maintenance 
LERRD varies Based on Corps real estate appraisal, 

acquisition only, breakdown of abutment, 
utility costs, etc. for distribution to LERRDS 
to be determined during cost-share 
apportionment.  

Project Life 50 yrs Assume periodic replacement/maintenance 
Interest Rate 4.000% Subject to change according to Federal 

direction 
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3.3 Cost Summary 

Table 3.3  shows a summary of the total construction costs.  

Table 3.3 Summary of Construction Cost by Alternative ($1,000) 

Item Alternative 
2A/d 2B/d 4/d 5 

 
Construction 

subtotal 
 

$9,216 
 

$25,969 

 
 

$45,656 
 

$25,890 
 

Total First 
Cost 

 
$24,675 

 
$51,283 

 
$85,603 

 
$86,561 

Present Value 
with O&M  

$26,030 
 

$52,972 

 
 

$87,520 
 

$89,314 
Bridge/utility 

costs to be 
distributed to 

LERRD 
 

$2,367 
 

$20,290 
 

$20,290 $5,529 

 
Further details showing the construction cost of each feature are shown in Table 3.4. A 
detailed breakdown of individual line item costs can be found in the accompanying electronic 
spreadsheet.  
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Table 3.4 Feature Cost Summary for Project Alternatives 

 
 

Line Item  Reach Total Line Item  Reach Total Line Item  Reach Total Line Item  Reach Total 
General Items 1,254,000$ 2,848,000$ 3,885,000$ 2,450,000$    
I-680 Bridge 3,075$       3,075$       3,075$       1,490$          
I-680 to Montague Channel 1,338,362$ 3,246,430$ 8,912,100$ 4,390,703$    
Montague Expressway Bridge 3,750$       3,201,550$ 3,201,550$ 1,040,751$    
Montague to UPRR Trestle Channel 248,926$    269,555$    1,165,309$ 510,359$      
Railroad Trestle Bridge 1,072,200$ 1,077,200$ 1,077,200$ 1,190,522$    
UPRR Trestle to Culvert Channel 742,196$    749,484$    4,878,264$ 2,324,973$    
Railroad Culvert Bridge 1,500$       1,464,200$ 1,464,200$ 105,750$      
UPRR Culvert to Ames Channel 176,523$    207,476$    1,044,721$ 503,879$      
Ames Bridge 230,500$    236,500$    236,500$    120,750$      
Ames to Yosemite Channel 477,903$    594,769$    3,026,940$ 1,474,873$    
Yosemite Bridge 230,500$    236,500$    236,500$    120,750$      
Yosemite to Los Coches Channel 2,664,217$ 3,862,694$ 7,938,212$ 3,086,919$    
Los Coches Bridge 1,875$       2,187,625$ 2,187,625$ 112,380$      
Los Coches to Calaveras Channel 687,926$    850,414$    1,394,219$ 645,696$      
Calaveras Blvd Bridge 3,750$       4,854,750$ 4,854,750$ 110,750$      
Downstream of Calaveras Channel 78,491$      79,031$      149,916$    305,000$      

Bridge/utility costs to be distributed to LERRD 1,547,150$     13,261,400$   13,261,400$   3,613,894$  
Bridge/utility costs (w/ markup for conting, PED,SA) 53% 2,367,140$     20,289,942$   20,289,942$   5,529,258$  

Subtotal Upstream of I-680 7,394,131$  
Subtotal Construction Cost 9,215,695$     25,969,253$   45,656,081$   25,889,676$ 
Real Estate (investigations+acquisition) 10,575,000$   11,550,000$   15,750,000$   46,950,000$ 
Total First Cost w/ markup for conting, PED, SA, LERRD) 24,675,013$   51,282,956$   85,603,805$   86,561,205$ 

Total Present Value (including O&M) 26,029,909$   52,971,668$   87,519,915$   $89,313,961

Alternative 5

18,495,545$ 9,215,695$     25,969,253$   45,656,081$   

Alternative 4/dAlternative 2A/d Alternative 2B/dReach/Structure Type
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CHAPTER 4: INCIDENTAL RECREATION FEATURES 

4.1 Features 

While the Berryessa Creek project is a flood control project in terms of the project purpose 
and justification, the constructed features may also provide some opportunity to achieve 
incidental recreational benefits. A 15-foot wide obstruction-free zone provides access for 
maintenance, inspection, and flood-fighting purposes along both sides of the channel 
throughout the entire project reach. The obstruction-free zone must be kept free of vegetation 
and any other obstructions per Corps requirements for levees and floodwalls; however, some 
recreational use may be accommodated within the obstruction-free zone without hindering 
the primary purposes.  

The quantities and cost estimates in Chapters 2 and 3 of this appendix assume the roadway in 
the obstruction-free zone is surfaced with compacted backfill, in-situ material, or coarse 
aggregate. A review of the City of Milpitas’ Master Trail Plan (Sokale/Landry Collaborative 
1997) was conducted to determine the feasibility of locating a multi-use recreation trail 
within the obstruction-free zone. The City of Milpitas was consulted in comparing the project 
features in the current design with the Master Plan criteria, and it was determined that 
additional paving would be required to allow the obstruction-free zone to serve as a 
recreational trail and meet American Disability Act (ADA) requirements and City of Milpitas 
design criteria.  

While the Master Plan generally recommends that a trail easement should include a 25-foot 
buffer between the trail and adjoining parcels, the 15-foot wide obstruction-free zone in the 
current design is bounded intermittently along the project reach by buildings, roadways, and 
other infrastructure that would preclude the presence of a buffer zone. While not optimal, a 
City of Milpitas representative has stated that the current design widths will be adequate to 
meet the minimum standards of a recreation trail.  

Only the routes on the upper channel banks are being considered for the multi-use 
recreational trail; the in-channel maintenance roads will not be utilized as the ramps would 
not necessarily provide ADA compliance; as such, undercrossings and stream access points 
are not being considered as incremental recreational features. It is anticipated that pedestrians 
users of the recreational trails would utilize existing at-grade street crossings; due to the 
proximity of the project alignment to the Milpitas Boulevard intersections, the installation of 
an additional pedestrian or bicycle crossing with signaling, striping, and other requirements, 
is not considered feasible, particularly for the high traffic-volume routes such at Montague 
and Calaveras. Because there is currently no undercrossing at the I-680 Bridge, the proposed 
recreational trail extends only between Calaveras Boulevard and the Montague Expressway. 
Future improvements by others may connect the obstruction-free zones to the existing 
pedestrian bridge at I-680, allowing this reach to include a recreational trail; however, these 
features are considered beyond the scope of the current project. 
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The Master Plan cites that identity signs, use signs, safety signs, private property signs, 
interpretive and protective signs, and regional signs should be used to mark trails; however, 
the 15-foot obstruction-free zone must be free of any structures, which includes signage that 
might encroach on the available width. While some safety signage may be required by the 
project regardless of recreational use (near floodwalls, bridge crossings, or hydraulic 
structures, for example), any additional signage would need to be implemented by the non-
Federal agency and would need to be placed in locations outside of the obstruction free-zone. 
It is assumed that access along Berryessa Creek would remain open as at present; 
supplemental safety fencing is not provided along the top of the sloping earthen channel 
banks as part of the project or recreational features.  

Due to the limitations of the project area’s obstruction-free zone for providing permanent 
facilities to trail users, existing regional staging areas (e.g., parks and public recreation 
facilities) should be utilized to provide potable and non-potable water and sanitary facilities. 
The 2-mile project reach allows these facilities to be located beyond the extents of the project 
while still meeting the Master Plan requirement of a 5-mile maximum spacing.  

Several features that are typically recommended in conjunction with recreational trails in the 
Master Plan are not considered incidental recreational benefits. These non-incidental features 
are outside of the authorized project purpose. Adding this purpose to the Authorized Project 
would require additional authority from Congress, which would require a potentially lengthy 
process. However, these features could be added to the project as non-Federally funded 
betterments without additional Congressional authority. 

4.2 Quantities 

As shown in the attached plan view, the incidental recreational features include twenty access 
points, each with 2 benches and 2 signs. In addition, the obstruction-free zone includes 
244,000 square feet of surface area that would need to be paved in order to meet the 
requirements listed above. Since the multi-use trail would also be used by equipment for 
sediment removal and other maintenance purposes, the pavement would need to meet 
strength and durability requirements for heavy equipment access, including cranes, dump 
trucks, and excavators. An additional base course of 4 inches is assumed, along with a 4-inch 
thick asphalt section.  

4.3 Costs 

The total incremental cost of the recreation items is $1,626,000. This cost includes 
contingency but does not include costs for the PED phase or construction management. This 
cost is not included in the total project cost as it falls outside the authorized project purpose. 

4.4 Justification 

Berryessa Creek runs through the cities of Milpitas and San Jose in Santa Clara County, 
California. The population of Milpitas and San Jose is 67,476 and 958,789, respectively 
(source: California Department of Finance, E-1 May 2011.) According to the 2000 Census 
data, there are over 60,000 residents within one mile of the trail. Expected recreational usage 
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would likely be similar to the current recreational use of the project downstream of Calaveras 
Boulevard. The study area is located in an urbanized alluvial plain that includes primarily 
commercial and industrial land uses with a small residential development located adjacent to 
Los Coches Street; the heaviest usage of the trail would be expected in the vicinity of this 
residential development.   

Construction of recreation features as part of the Corps project will be dependent upon 
completion of a third-party agreement between SCVWD and the City of Milpitas regarding 
funding and maintenance of the recreation features.  
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CHAPTER 5: CONCLUSIONS 

This part of the engineering appendix (Appendix B, Part IV: Design and Cost of Alternatives) 
presents the basis of civil design and cost parameters for the Upper Berryessa Creek Project. 
Assumptions underlying the cost estimate are presented, including estimated construction 
quantities and unit costs.  

• Quantities. Construction quantities are based on the required measures for conveying 
the given flow profiles within cross sectional templates that vary by alternative. 
 

• Unit Costs. Unit costs are based on the MCACES 2010 English Unit Cost Library, 
2012 Santa Clara County Labor Library, 2009 Region VII Equipment Library, and 
individual vendor quotations. Costs taken from previous studies have been escalated 
as appropriate. MII estimates supersede the values presented in this appendix. 

 
The following table summarizes the total first costs by alternative. 

Table 5.1 Summary of Total First Costs by Alternative ($1,000) 

Item Alternative 
2A/d 2B/d 4/d 5 

Present 
Value with 
O&M 

$24,675 $51,283 $85,604 $86,561 
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            ****TOTAL PROJECT COST SUMMARY**** PREPARED: 8/26/2013
THIS ESTIMATE IS BASED ON THE SCOPE CONTAINED IN THE FINAL GRR REPORT, NED PLAN
PROJECT: Berryessa Creek Flood Control (P2 122247) U. S. ARMY CORPS OF ENGINEER, SACRAMENTO DISTRICT
LOCATION: CALIFORNIA P.O.C.: JEREMIAH A. FROST, CHIEF, COST ENGINEERING SECTION

SPENT THRU:
1-Oct-2011       FULLY

WBS Civil Works        COST            CNTG      CNTG         TOTAL  ESC.          COST            CNTG             TOTAL      COST     INFLATED          COST CNTG FUNDED
NO. Feature\Sub-Feature Description   ($K) ($K) (%)         ($K)   (%)        ($K)      ($K)        ($K)        ($K)           (%)                   ($K) ($K) ($K)

A B  C  D E    F G      H     I    J K L           M N O

Contingency Applied To Remaining Cost Only

FEDERAL COSTS

9 CHANNELS & CANALS 8,728 2,214 25 10,942 0.00 8,728 2,214 10,942 0 7.0 9,333 2,370 11,703

18 CULT. RESRC. PRESERV.          (1 109 25 23 134 109 25 134 0 116 25 141

SUBTOTAL FEDERAL & 8,837 2,239 11,076 8,837 2,239 11,076 0 9,449 2,395 11,844
 NON-FEDERAL CONSTRUCTION COSTS

30 PLAN/ENGINEERING/DESIGN 1,306 108 8 1,414 0.00 1,306 108 1,414 0 7.1 1,398 116 1,514

31 CONSTRUCTION MANAGE'MT 867 54 6 921 0.00 867 54 921 0 6.8 926 58 984

SUBTOTAL FEDERAL & 11,010 2,401 13,411 11,010 2,401 13,411 0 11,773 2,569 14,342
 NON-FEDERAL CONTRIBUTION

NON-FEDERAL CONTRIBUTION (-) -1,083 -242 -1,325 -1,083 -242 -1,325 0 -1,145 -255 -1,400

SUBTOTAL 9,927 2,159 12,086 9,927 2,159 12,086 0 10,628 2,314 12,942

FEDERAL REIMBURSEMENT(+) 1,013 281 1,294 1,013 281 1,294 0 935 263 1,198

TOTAL FEDERAL COSTS $10,940 $2,440 $13,380 $10,940 $2,440 $13,380 $0 $11,563 $2,577 $14,140

NON-FEDERAL COSTS

1 LANDS AND DAMAGES 8,972 2,106 23 11,078 0.00 8,972 2,106 11,078 0 3.9 9,325 2,188 11,513

2 RELOCATIONS 1,391 319 23 1,710 0.00 1,391 319 1,710 0 6.9 1,487 341 1,828

30 PLAN/ENGINEERING/DESIGN 236 20 8 256 0.00 236 20 256 0 7.0 253 21 274

31 CONSTRUCTION MANAGE'MT 161 10 6 171 0.00 161 10 171 0 7.0 172 11 183

SUBTOTAL NON-FEDERAL 10,760 2,455 13,215 10,760 2,455 13,215 0 11,237 2,561 13,798

Index Codes: 0 - no esc. applied; A - Administration; C - Combined indexes; All other codes used coincides with the Code of Accounts.

Estimate Prepared:  28-Mar-2013 PROGRAM YEAR(BUDGET EC): FY2013
Effective Price Level:  1-Oct-2012 EFF. PRICE LEVEL DATE:  1-Oct-2012

RISK BASED

WORK BREAKDOWN STRUCTURE ESTIMATED COST PROJECT FIRST COST TOTAL PROJECT COST (FULLY FUNDED)(CONSTANT DOLLAR BASIS)

NON-FEDERAL CONTRIBUTION (+) 1,083 242 1,325 1,083 242 1,325 0 1,145 255 1,400

SUBTOTAL 11,843 2,697 14,540 11,843 2,697 14,540 0 12,382 2,816 15,198

FEDERAL REIMBURSEMENT(-) -1,013 -281 -1,294 -1,013 -281 -1,294 0 -935 -263 -1,198

TOTAL NON-FEDERAL COSTS $10,830 $2,416 $13,246 $10,830 $2,416 $13,246 $0 $11,447 $2,553 $14,000

TOTAL FEDERAL & NON-FEDERAL COSTS $21,770 $4,856 $26,626 $21,770 $4,856 $26,626 $0 $23,010 $5,130 $28,140

 CHIEF, COST ENGINEERING ESTIMATED FEDERAL COST: $14,140
ESTIMATED NON-FEDERAL COST: $14,000

 PROJECT MANAGER ESTIMATED TOTAL PROJECT COST: $28,140

 CHIEF, REAL ESTATE

GENERAL NOTES
(1 Cultural Resources Preservation costs associated with mitigation and/or data recovery up to one percent of the total Federal cost are not subject to cost sharing.
(2 The Fully Funded cost estimate was prepared in compliance with Indexes used from CWCCIS reflecting OMB future rates Mar. 31 ,2012.
(3 01 Account for Land and Damages cost are from Real Estates. 

CONTINGENCY RATIONALE
(A CONTINGENCIES USED WAS DERIVED BY THE COST SCHEDULE  RISK ANALYSIS PROCESS AND IS BASED ON A 80% CONFIDENCE LEVEL.

L2EDSCLS
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ii
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BERRYESSA CREEK FLOOD CONTROL

COST ESTIMATE NARRATIVE

1. Project Description

A. General: This work is in support of the conceptual design of flood control improvements
along a section of Berryessa Creek that runs through San Jose and Milpitas, CA. The
construction would consist of modifying the channel downstream of the I-680 Bridge to
consist of an earthen trapezoidal shape. Earthen levees would also be constructed and the
levees are designed to contain the 0.01 exceedance probability event discharges.

B. Purpose: The purpose of this work is to develop detailed cost estimates – consistent to the
level of design – for the cost and quantities of the construction features using Micro-
Computer Aided Cost Estimating System (MCACES).

C. Design Features: Construction features include earthwork; riprap; geotextile and cellular
confinement systems; cast-in-place concrete, demolition and replacement of railroad;
sheet piling; seeding; and roadway surfacing.

2. Basis of Estimate

a. Basis of Design: Available design documents of the project elements are listed below.
The project site plan is presented in Appendix A.

 Berryessa Creek Project, Draft General Reevaluation Report and Environmental
Impact Statement, Prepared by Tetra Tech, October, 2011

 Berryessa Creek Project General Reevaluation Study, Plan and Profile Drawings,
Prepared by Tetra Tech

A. Basis of Quantities: The cost estimate is based on project quantity take-offs that have
been calculated from the documents listed above. A quantity summary along with
detailed quantity take-offs are presented in Appendix B. The detailed quantities
include waste/loss factors for the project materials as listed below:

Soil Swell/Shrinkage Factor 15%
Riprap Overplace 15%
Geotextile Fabric Waste 5%
Concrete Overplace 10%
Asphalt Overplace 10%

3. Construction Schedule

It is estimated that overall construction would take approximately 23 months to construct.
This duration has been used in the estimate to determine costs for the contractor to
maintain field facilities and construction supervision. A simplified tentative construction
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schedule of the overall project is presented in Appendix C. The overall schedule is based
on the following reasoning and assumptions:

 Typical construction, crew (1 shift) working 8 hrs per day and 5 days per week.
 Construction progression would be from upstream to downstream by reach.
 It is assumed that construction could progress straight through the “wet months”

because, at this level of design and analysis and based on the designer’s opinion,
it appears that there would not be a significant amount of water passing through
the channel to require a stoppage of work for several months.

4. Acquisition Plan

The cost estimate is based on a single contract being awarded for all the construction
components. The estimate also assumes that the Prime Contractor would hire subcontractors for
the vegetative aspects, concrete placing, pile driving, asphalt and railroad aspects of the project.
The prime contractor would be responsible for the preparatory work, channel excavation, and all
other associated site work as well as overseeing the subcontractors’ work on the landscaping,
pile driving, concrete, asphalt and railroad work.

5. Project Construction

A. Staging and Site Access: Each reach would have its own staging and site access areas.
They would be located in an appropriate area designated on the design drawings.

B. Borrow/Disposal Areas and Materials: The borrow materials for placement of riprap,
aggregate base, and ballast rock are available nearby and would be trucked in from the
quarry site.

The materials required for the cast-in-place concrete mixes including cement, coarse
aggregate, fine aggregate, and various admixtures would be locally available.

All materials that need to be disposed of off-site are assumed to be loaded and hauled to
the Newby Island Sanitary Landfill which is located in Milpitas, CA. This landfill is
located approximately 5-miles from the project site. This landfill would be able to take in
the excess excavated material as well as any demolished material that would be removed
during construction.

C. Construction Methodology:

The construction would be performed by reach. There are a total of 16 reaches, with
8 of the reaches being the channel work, and 8 reaches being performed under or
near overpass structures. The different construction components are as follows:

 Relocations – There are various utilities that run through the project site. The
utilities would need to be relocated prior to the primary construction items
being performed. However, clearing and grubbing would need to occur
before the utility relocations can take place. The types of utilities in question
include underground electric cables, piping, outlet structures and overhead
lines. For the underground cables and pipes, the estimate assumes digging
these items up and replacing them. The new materials would be placed at a
greater depth in order to avoid the channel improvement work. The outlet
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structures are assumed to be demolished, and replaced once construction is
complete. It is assumed that no aspect of the relocations would occur outside
of the right of way limits shown on the design plans, as well as no
relocations would occur at the bridges.

 Dewatering – It has been estimated that there would be five dewatering
phases that incorporate multiple reaches at a time. Earthen cofferdams would
be constructed at the upstream and downstream section of the reaches under
construction. The dams would consist of on-site excavated material, and
would be covered with a water proof liner. Dewatering pumps and a
diversion pipe would be placed to dewater the channel, and maintain dry
conditions for the duration of construction. At the current level of design, it
is assumed only surface water would be encountered during construction.
The diversion pipe would be purchased to construct the first reaches, and
then re-used on the later constructed reaches. Once the construction for the
dewatered channel is complete, the upstream cofferdam would be removed
and replaced downstream of the remaining cofferdam in order to dewater the
next reaches to be constructed.

 Clearing and Grubbing – The entire channel area would require clearing and
grubbing prior to construction. Clearing and grubbing would be performed
with a crew using chainsaws and a dozer.

 Excavate and Haul – The construction of the channel requires material to be
excavated and hauled off-site for disposal. The estimate assumes a hydraulic
excavator would be used to remove and stockpile the material. A loader
would then load the trucks, which are assumed to be 16-cy dump trucks. The
trucks are assumed to travel 5-miles to the dump the materials.

 Place and Compact Fill – This item includes the filling and compacting of
on-site material. The material would have come from previous excavation.
The backfill would be performed with a front end loader. The compaction
would be performed with a vibratory roller along with a water truck to
prevent dust ups.

 Import and Place Riprap – Some of the channel banks would require riprap
slope protection. The riprap is assumed to be trucked into the project site
from a local quarry. The rock would then be placed with a hydraulic
excavator.

 Geotextile Fabric – Geotextile fabric is required in various reaches
throughout the project. The fabric would be placed using a crane and crew.

 Cellular Confinement System – Some reaches require a cellular confinement
system for erosion protection. The confinement system would be placed
using the same crane crew as the geotextile fabric.

 Cast-In-Place Concrete – An approximately 2-feet high retaining wall would
be constructed in several reaches. This wall would include steel reinforcing
and would be pumped and placed by a sub-contractor.
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 Planting – All planting for this project is assumed to be seeding. The seed
material would be installed by mechanical methods, and the work is assumed
to be handled by a sub-contractor.

 Temporary Shoo-Fly Structure – A railroad line runs through the channel in
Reach 5. A temporary shoo-fly structure would be constructed to allow for
the replacement of the current wood trestle that supports the existing rails.
An earthen berm would be constructed to support the temporary rails. New
ballast rock, rails and ties would run over the berm and connect to the
existing rails outside the channel. Once the new structure is constructed the
temporary rails and berm would be removed.

 Demo, Haul, and Dispose Rails – The existing railroad line on top of the
existing wood trestle would need to be removed. The rails, ballast and ties
would be demolished, and then hauled off site for disposal.

 Demo, Haul, and Dispose Timber – The existing wood trestle would need to
be removed. The entire timber structure would be demolished and hauled off
site for disposal.

 Construct Replacement Culvert – After the removal of the existing railroad
trestle, a triple box culvert would be installed. The culvert would have
openings of approximately 10-ft x 11-ft. The concrete would be cast-in-place
and would include steel reinforcing. The concrete is assumed to be pumped
and placed by a sub-contractor.

 Reconstruct Rails and Ties – The railroad would need to be re-built on top of
the new triple box culvert. New ballast rock would be brought in, along with
new primary rails and wooden ties. The estimate assumes that the work
would be performed by a sub-contractor.

 Sheet Piling – At a couple bridge locations sheet piling would be installed to
protect some of the structures. The estimate assumes that the sheet piles
would be PZ-27 type piles. They would be driven into place by a sub-
contractor.

 Roadway Base – An aggregate base layer would be placed beneath an access
road in several reaches. The aggregate base material is assumed to be trucked
to the project site and then placed by a front end loader and grader.

 Access Road Surface – An asphalt access road would be constructed in
several reaches. The road is assumed to be placed by a sub-contractor.

 Recreation – An asphalt concrete trail would be constructed along both banks
of the channel. The trail would run approximately from Calaveras Blvd to
Montague Expressway. This trail would be 15-feet wide and would require
an aggregate base layer. Various access points would be required as well, and
at these points benches and signs would be installed.



Berryessa Creek
Flood Control Cost Engineering Report

5 July 2012

D. Unusual Conditions: (Soil, Water, Weather, Traffic). Flooding within the creek,
seasonally variation in groundwater depths, varying bedrock elevations, poor soil
conditions, and traffic may occur.

E. Unique Construction Techniques: Mostly in dry creek bed with possible shallow
groundwater. Pile driving equipment would be necessary for the sheet pile placement.

F. Equipment/Labor Availability and Distance Traveled: All equipment and labor should be
available in the greater Bay Area.

6. Environmental Concerns

Construction activities would likely increase turbidity in the creek. There is a potential for
construction equipment to leak or spill contaminates into the creek and or damage existing plant
and wildlife. However, costs to mitigate these issues would be included in the contractors spill
prevention plan required for construction.

7. Effective Dates for Labor, Equipment and Material Pricing

The labor, equipment, and material pricing were developed using the MCACES 2010 English
Unit Cost Library, 2012 Santa Clara County Labor Library, and the 2009 Equipment Library
(Region VII) for the base cost estimates. The index pricing data has been prepared in July 2012
dollars.

The base cost estimates have been updated with current quoted fuel prices of $3.52/gal for off-
road diesel, $4.19/gal for on-road diesel and $3.67/gal for gasoline in the Milpitas area.

8. Estimated Production Rates

Much of the construction cost estimate was developed utilizing user defined crews and
production rates. See Appendix E for the Estimated Production Rates developed for this
estimate.

9. Project Markups

A. Escalation: Escalation has been calculated within the Total Project Cost Summary. Price
levels have been escalated from effective price levels of the construction cost estimate for
July 2012 to the mid-point of construction. The appropriate escalation cost factors for
each date for each feature account have been calculated within the TPCS.

B. Contingency: A 22.45% contingency has been included in the estimate for the
Relocations, Channels & Canals, and Recreation accounts. Planning, Engineering and
Design has an 8.33% contingency, and Construction Management has an 6.25%
contingency. An abbreviated Cost and Schedule Risk Analysis (CSRA) has been
performed to calculate the contingencies listed above. The abbreviated CSRA can be seen
in Appendix G.

10. Functional Costs

Functional costs associated with this work were estimated as follows:

A. 01 Account – Lands and Damages: Costs for lands and damages were provided by the
USACE, Sacramento District Real Estate Division. The costs came out of the Berryessa
creek Flood Control Project, Real Estate Plan Report, which is dated July 17, 2012. The
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lands and damages cost entered in the Total Project Cost Summary already includes
contingency, and therefore no contingency is applied to the cost in the summary.

B. 02 Account – Relocations: Costs for this account have been estimated within the MII
estimate. Costs include excavation, demolition and relocation to a greater depth of the
existing utilities that are impacted by construction and are considered compensible.

C. 18 Account – Cultural Resources: Costs for this account have been estimated at $141k
for data recovery as provided by cultural section. This account covers the possibility of
finding cultural significant items during construction.

D. 30 Account - Planning, Engineering, and Design: Costs for this account were estimated at
15.0% of the construction cost. This account covers the preparation of plans, and
specifications.

E. 31 Account - Construction Management: Costs for this account were estimated to be
10.0% of the construction cost. This account covers construction management during
construction.

11. MCACES Construction Cost Estimate

The construction cost estimate was developed using MCACES 2nd Generation (MII) estimating
software in accordance with guidance contained in ER 1110-2-1302, Civil Works Cost
Engineering. The MII cost estimate has only been developed to include the Relocations and
Channels feature accounts. See Appendix G for the MII output report.

12. Total Project Cost Summary (TPCS)

The TPCS was prepared using the latest TPCS excel spreadsheet provided by the USACE, Walla
Walla District. The TPCS incorporates the construction costs developed in the MII, the project
markups, and the functional costs.
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MCACES Source

Tag Item Description

Waste/Loss

Factor (%)

Unit of

Measure Quantity
[02] RELOCATIONS - LS 1
[02 02] Reach 2 - LS 1
[02 02 01] 12kv Underground Line - STA 233+00 - LF 75
[02 02 01 01] Demolition - LF 75

Pot Holing - HR 4

Structural Excavation - CY 56

Cable Demolition - LF 75

Disconnect Both Ends of Cable - HR 8

[02 02 01 02] Relocation - LF 75
Structural Excavation - CY 93

Trench Shoring - SF 1,050

12kv Cable Installation - CLF 0.75

Fill and Compact From Stockpile - CY 149

Connect Both Ends of Cable - HR 8

[02 02 02] 24" CMP Storm Drain - STA 226+00 - LF 30
[02 02 02 01] Demo Concrete Headwall and Pipe - LF 30

Demo Concrete Headwall - CF 36

Structural Excavation - CY 22

Demo 24" CMP - LF 30

Backfill and Compact - CY 22

Concrete Load and Haul - CY 16

Tipping Fee, Reinforced Concrete - CY 2

[02 02 02 02] Replace Outlet Strcture - LF 30
[02 02 02 02 01] RCP Placement - LF 30

Structural Excavation - CY 37

Trench Shoring - SF 420

Install 24" RCP - LF 30

Install Flap Gate - EA 1

Backfill and Compact - CY 37

[02 02 02 02 02] Concrete Headwall and Footing - CY 1.4
Concrete, Forms - SFC 85

Concrete, Material 10% CY 1.5

Concrete, Placement 10% CY 1.5

Reinforcing Steel, Material - TON 210

Reinforcing Steel, Placement - LBS 0.11

[09 02 02 02 03] Import and Place Riprap - TON 1.4
Rip Rap, Material 15% TON 1.6

Rip Rap, Placement 15% TON 1.6

[02 02 03] 350A Underground Line - STA 222+00 - LF 140
[02 02 03 01] Demolition - LF 140

Pot Holing - HR 4

Structural Excavation - CY 104

Cable Demolition - LF 140

Disconnect Both Ends of Cable - HR 8

[02 02 03 02] Relocation - LF 140
Structural Excavation - CY 174

350A Cable Installation - CLF 1.4

Fill and Compact From Stockpile - CY 277

Connect Both Ends of Cable - HR 8

[02 02 04] 12kv Underground Line - STA 211+80 - LF 280
[02 02 04 01] Demolition - LF 280

Pot Holing - HR 4

Structural Excavation - CY 207

Cable Demolition - LF 280

Disconnect Both Ends of Cable - HR 8

[02 02 04 02] Relocation - LF 280
Structural Excavation - CY 347

Berryessa Creek Work Breakdown Structure Quantities
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Trench Shoring - SF 3,920

12kv Cable Installation - CLF 2.80

Fill and Compact From Stockpile - CY 555

Connect Both Ends of Cable - HR 8

[02 04] Reach 4 - LS 1
[02 04 01] 12kv Underground Line - STA 208+40 - LF 55
[02 04 01 01] Demolition - LF 55

Pot Holing - HR 4

Structural Excavation - CY 41

Cable Demolition - LF 55

Disconnect Both Ends of Cable - HR 8

[02 04 01 02] Relocation - LF 55
Structural Excavation - CY 68

Trench Shoring - SF 770

12kv Cable Installation - CLF 0.55

Fill and Compact From Stockpile - CY 109

Connect Both Ends of Cable - HR 8

[02 06] Reach 6 - LS 1
[02 06 01] 12kv Underground Line - STA 205+80 - LF 75
[02 06 01 01] Demolition - LF 75

Pot Holing - HR 4

Structural Excavation - CY 56

Cable Demolition - LF 75

Disconnect Both Ends of Cable - HR 8

[02 06 01 02] Relocation - LF 75
Structural Excavation - CY 93

Trench Shoring - SF 1,050

12kv Cable Installation - CLF 0.75

Fill and Compact From Stockpile - CY 149

Connect Both Ends of Cable - HR 8

[02 06 02] 12kv Underground Line - STA 197+60 - LF 60
[02 06 02 01] Demolition - LF 60

Pot Holing - HR 4

Structural Excavation - CY 44

Cable Demolition - LF 60

Disconnect Both Ends of Cable - HR 8

[02 06 02 02] Relocation - LF 60
Structural Excavation - CY 74

Trench Shoring - SF 770

12kv Cable Installation - CLF 0.60

Fill and Compact From Stockpile - CY 119

Connect Both Ends of Cable - HR 8

[02 08] Reach 8 - LS 1
[02 08 01] 12" Waterlines - LF 75
[02 08 01 01] Demolition - LF 75

Pot Holing - HR 4

Structural Excavation - CY 201

Pipe Demolition - LF 150

[02 08 01 02] Relocation - LF 75
Structural Excavation - CY 186

Trench Shoring - SF 1,050

12" RCP - LF 150

Aggregate Base, Material 15% TON 7.2

Aggregate Base, Placement 15% CY 4.8

Pipe Test and Flush - HR 6

Fill and Compact From Stockpile - CY 297

[02 08 02] 30" RCP - LF 45
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[02 08 02 01] Demolition - LF 45
Pot Holing - HR 4

Structural Excavation - CY 42

Pipe Demolition - LF 45

[02 08 02 02] Relocation - LF 45
Structural Excavation - CY 56

Trench Shoring - SF 630

30" RCP - LF 45

Aggregate Base, Material 15% TON 12.9

Aggregate Base, Placement 15% CY 8.6

Pipe Test and Flush - HR 6

Fill and Compact From Stockpile - CY 98

[02 12] Reach 12 - LS 1
[02 12 01] Telephone Conduit - STA 160+00 - LF 200
[02 12 01 01] Demolition - LF 200

Pot Holing - HR 4

Structural Excavation - CY 148

Conduit Demolition - LF 200

[02 12 01 02] Relocation - LF 200
Structural Excavation - CY 184

Trench Shoring - SF 2,800

Conduit Installation - CLF 2.00

Fill and Compact From Stockpile - CY 332

[02 12 02] 27" CMP - STA 154+00 - LF 35
[02 12 02 01] Demolition - LF 35

Pot Holing - HR 4

Structural Excavation - CY 32

Pipe Demolition - LF 35

[02 12 02 02] Relocation - LF 35
Structural Excavation - CY 50

Trench Shoring - SF 490

27" RCP - LF 35

Aggregate Base, Material 15% TON 10.1

Aggregate Base, Placement 15% CY 6.7

Pipe Test and Flush - HR 6

Fill and Compact From Stockpile - CY 82

[02 12 03] 3-1/0A XLCJ 21kv - STA 151+00 - LF 70
[02 12 03 01] Demolition - LF 70

Pot Holing - HR 4

Structural Excavation - CY 52

Cable Demolition - LF 210

Disconnect Both Ends of Cable - HR 24

[02 12 03 02] Relocation - LF 70
Structural Excavation - CY 100

Trench Shoring - SF 980

12kv Cable Installation - CLF 2.10

Fill and Compact From Stockpile - CY 152

Connect Both Ends of Cable - HR 24

[02 12 04] 3-700A and 1-350A Underground - STA 149+20 - LF 160
[02 12 04 01] Demolition - LF 160

Pot Holing - HR 4

Structural Excavation - CY 119

Cable Demolition - LF 640

Disconnect Both Ends of Cable - HR 32

[02 12 04 02] Relocation - LF 160
Structural Excavation - CY 228

Trench Shoring - SF 2,240
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12kv Cable Installation - CLF 6.40

Fill and Compact From Stockpile - CY 347

Connect Both Ends of Cable - HR 32

[02 12 05] 12kv Underground Line - STA 138+60 - LF 550
[02 12 05 01] Demolition - LF 550

Pot Holing - HR 4

Structural Excavation - CY 407

Cable Demolition - LF 550

Disconnect Both Ends of Cable - HR 8

[02 12 05 02] Relocation - LF 550
Structural Excavation - CY 784

Trench Shoring - SF 7,700

12kv Cable Installation - CLF 5.50

Fill and Compact From Stockpile - CY 1,192

Connect Both Ends of Cable - HR 8

[02 14] Reach 14 - LS 1
[02 14 01] Underground Trench/Vault - STA 137+00 - LF 110
[02 14 01 01] Demolition - LF 110

Pot Holing - HR 4

Structural Excavation - CY 81

Duct Demolition - LF 110

[02 14 01 02] Relocation - LF 110
Structural Excavation - CY 157

Electric Duct Installation - LF 110

Aggregate Base, Material 15% TON 7.0

Aggregate Base, Placement 15% CY 4.7

Fill and Compact From Stockpile - CY 238

[02 14 02] 24" CMP - STA 133+50 - LF 45
[02 14 02 01] Demolition - LF 45

Pot Holing - HR 4

Structural Excavation - CY 33

Pipe Demolition - LF 45

[02 14 02 02] Relocation - LF 45
Structural Excavation - CY 64

27" RCP - LF 45

Aggregate Base, Material 15% TON 8.6

Aggregate Base, Placement 15% CY 5.8

Fill and Compact From Stockpile - CY 98

[02 14 03] Underground 3-350A XLCJ 12kv - LF 550
[02 14 03 01] Demolition - LF 550

Pot Holing - HR 4

Structural Excavation - CY 407

Cable Demolition - LF 550

Disconnect Both Ends of Cable - HR 24

[02 14 03 02] Relocation - LF 550
Structural Excavation - CY 784

12kv Cable Installation - CLF 16.50

Fill and Compact From Stockpile - CY 1,192

Connect Both Ends of Cable - HR 24

[09] CHANNELS - LS 1
[09 AA] Mobilization / Demobilization - LS 1
[09 BB] Dewatering - LS 1
[09 BB 01] Dewatering Reaches 1-2 - LS 1
[09 BB 01 01] Coffer Dams - EA 2
[09 BB 01 01 01] Cofferdam Installation - CY 534

Fill and Compact From Stockpile 15% CY 614

Embankment Liner - SF 2,700
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Sandbags - EA 90

Sand Material 15% TON 10.8

Sandbags Fill and Placement - EA 90

[09 BB 01 01 02] Cofferdam Removal - CY 267
Excavate, Load and Haul Downstream - CY 267

[09 BB 01 02] Dewater Pumping - LS 1
Dewatering Pump, Primary - DAY 94

Dewatering Pump, Secondary - DAY 564

24" HDPE Pipe - LF 3,500

[09 BB 02] Dewatering Reaches 3-8 - LS 1
[09 BB 02 01] Coffer Dams - EA 2
[09 BB 02 01 01] Cofferdam Installation - CY 267

Fill and Compact From Stockpile 15% CY 307

Embankment Liner - SF 2,700

Sandbags - EA 90

Sand Material 15% TON 10.8

Sandbags Fill and Placement - EA 90

[09 BB 02 01 02] Cofferdam Removal - CY 267
Excavate, Load and Haul Downstream - CY 267

[09 BB 02 02] Dewater Pumping - LS 1
Dewatering Pump, Primary - DAY 167

Dewatering Pump, Secondary - DAY 1,002

24" HDPE Pipe - LF 3,300

[09 BB 03] Dewatering Reaches 9-10 - LS 1
[09 BB 03 01] Coffer Dams - EA 2
[09 BB 03 01 01] Cofferdam Installation - CY 267

Fill and Compact From Stockpile 15% CY 307

Embankment Liner - SF 2,700

Sandbags - EA 90

Sand Material 15% TON 10.8

Sandbags Fill and Placement - EA 90

[09 BB 03 01 02] Cofferdam Removal - CY 267
Excavate, Load and Haul Downstream - CY 267

[09 BB 03 02] Dewater Pumping - LS 1
Dewatering Pump, Primary - DAY 68

Dewatering Pump, Secondary - DAY 204

24" HDPE Pipe - LF 1,200

[09 BB 04] Dewatering Reaches 11-12 - LS 1
[09 BB 04 01] Coffer Dams - EA 2
[09 BB 04 01 01] Cofferdam Installation - CY 267

Fill and Compact From Stockpile 15% CY 307

Embankment Liner - SF 2,700

Sandbags - EA 90

Sand Material 15% TON 10.8

Sandbags Fill and Placement - EA 90

[09 BB 04 01 02] Cofferdam Removal - CY 267
Excavate, Load and Haul Downstream - CY 267

[09 BB 04 02] Dewater Pumping - LS 1
Dewatering Pump, Primary - DAY 139

Dewatering Pump, Secondary - DAY 834

24" HDPE Pipe - LF 3,500

[09 BB 05] Dewatering Reaches 13-16 - LS 1
[09 BB 05 01] Coffer Dams - EA 2
[09 BB 05 01 01] Cofferdam Installation - CY 267

Fill and Compact From Stockpile 15% CY 307

Embankment Liner - SF 2,700

Sandbags - EA 90
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Sand Material 15% TON 10.8

Sandbags Fill and Placement - EA 90

[09 BB 05 01 02] Cofferdam Removal - CY 534
Excavate, Load and Haul - CY 534

[09 BB 05 02] Dewater Pumping - LS 1
Dewatering Pump, Primary - DAY 97

Dewatering Pump, Secondary - DAY 291

24" HDPE Pipe - LF 1,000

[09 CC] Clearing and Grubbing - ACRE 31
[09 CC 01] Clear and Grub - ACRE 31

Clearing and Grubbing - ACRE 31

[09 CC 02] Load and Haul Debris - CY 12,400
Load and Haul Brush - CY 12,400

Tipping Fee, Green Material - CY 3,100

[09 DD] Erosion Control - LS 1
Silt Fence - LF 21,440

Straw Rolls - LF 42,880

Construction Entrance - EA 10

[09 EE] Construction Access - LS 1
[09 EE 01] Access Ramps - EA 10

Borrow Fill, Material - CY 135

Aggregate Base, Material - TON 15

Fill and Compact From Stockpile - CY 675

Excavate Load and Haul Downstrema 15% CY 621

Excavate, Load and Haul to Disposal - CY 135

[09 EE 02] Temporary Access Roads - EA 10
Aggregate Base, Material 15% TON 77

Aggregate Base, Material 15% CY 256

Excavate Load and Haul Downstream - CY 1,022

Excavate, Load and Haul to Disposal - CY 51

[09 01] Reach 1 - LS 1
[09 01 01] Excavate and Haul - CY 75

Excavate, Load and Haul - CY 75

[09 02] Reach 2 - LS 1
[09 02 01] Place and Compact Fill - CY 100

Fill and Compact From Stockpile 15% CY 115

[09 02 02] Excavate and Haul - CY 4,074
Excavate, Load and Haul - CY 4,074

[09 02 03] Import and Place Riprap - TON 5,750
Rip Rap, Material 15% TON 6,613

Rip Rap, Placement 15% TON 6,613

[09 02 04] Geotextile Fabric - SY 7,700
Geotextile Fabric, Material 5% SY 8,085

Geotextile Fabric, Staples - EA 7,700

Geotextile Fabric, Placement 5% SY 8,085

[09 02 05] Cellular Confinement System - SF 20,453
Cellular Confinement System, Material 5% SF 21,476

Cellular Confinement System, Placement 5% SF 21,476

Top Soil, Material - CY 379

Top Soil, Placement - CY 379

[09 02 06] CIP Concrete - CY 90
[09 02 06 01] Earthwork - CY 235

Excavate to Stockpile - CY 235

Fill and Compact From Stockpile - CY 172

[09 02 06 02] Concrete - CY 90
Concrete, Forms - SFC 4,000

Concrete, Material 10% CY 99
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Concrete, Placement 10% CY 99

[09 02 07] Reinforcing Steel - LB 18,000
Reinforcing Steel, Material - TON 9.0

Reinforcing Steel, Placement - LBS 18,000

[09 02 08] Planting - Grasses on Banks - ACRE 1.92
Hydroseeding - SY 9,289

[09 03] Reach 3 - LS 1
[09 03 01] Excavate and Haul - CY 150

Excavate, Load and Haul - CY 150

[09 04] Reach 4 - LS 1
[09 04 01] Excavate and Haul - CY 896

Excavate, Load and Haul - CY 896

[09 04 02] Import and Place Riprap - TON 1,000
Rip Rap, Material 15% TON 1,150

Rip Rap, Placement 15% TON 1,150

[09 04 03] Geotextile Fabric - SY 1,400
Geotextile Fabric, Material 5% SY 1,470

Geotextile Fabric, Staples - EA 1,400

Geotextile Fabric, Placement 5% SY 1,470

[09 04 04] Cellular Confinement System - SF 8,156
Cellular Confinement System, Material 5% SF 8,564

Cellular Confinement System, Placement 5% SF 8,564

Top Soil, Material - CY 151

Top Soil, Placement - CY 151

[09 04 05] Planting - Grasses on Banks - ACRE 0.41
Hydroseeding - SY 2,000

[09 05] Reach 5 - LS 1
[09 05 01] Excavate and Haul - CY 10

Excavate, Load and Haul - CY 10

[09 05 02] Temporary Shoo-Fly Structure - LS 1
[09 05 02 01] Embankment - CY 306

Borrow Fill, Material 15% CY 351

Fill and Compact From Stockpile 15% CY 351

[09 05 02 02] Railroad Track - LF 250
Ballast Stone 15% TON 335

Railroad Track - LF 500

Railroad Ties - BF 8,077

Railroad Switch - EA 2

[09 05 02 03] Demolition - LF 250
Remove Railroad Ties and Track - LF 250

Remove Turnout - EA 2

Rock Load and Haul - CY 194

Excavate, Load and Haul - CY 306

Tipping Fee - CY 32

[09 05 03] Demo, Haul, and Dispose Rails - LF 120
Remove Railroad Ties and Track - LF 120

Load and Haul - CY 48

[09 05 04] Demo, Haul, and Dispose Timber - BF 10,000
Timber Demolition - MBF 10

Load and Haul - CY 833

Rock Load and Haul - CY 833

[09 05 05] Excavate, Backfill and Compact - CY 250
Excavate, Backfill and Compact - CY 250

[09 05 06] Construct Replacement Culvert (Triple Box) - CY 350
Concrete, Forms - SFC 8,750

Concrete, Material 10% CY 385

Concrete, Placement 10% CY 385
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[09 05 07] Reinforcing Steel - LB 70,000
Reinforcing Steel, Shop Hanlding - TON 35.0

Reinforcing Steel, Unload and Sort - TON 35.0

Reinforcing Steel, Placement - LBS 70,000

[09 05 08] Construct Wingwalls & Headwalls w/ Rails - EA 6
[09 05 08 01] Cast-in-Place Concrete - CY 53

Concrete, Forms - SFC 1,440

Concrete, Material 10% CY 59

Concrete, Placement 10% CY 59

[09 05 08 02] Reinforcing Steel - LB 10,600
Reinforcing Steel, Material - TON 5.3

Reinforcing Steel, Placement - LBS 10,600

[09 05 08 03] Railing - LF 120
Railing - LF 120

[09 05 09] Reconstruct Rails and Ties - LF 120
Ballast Stone 15% TON 57

Railroad Track - LF 240

Railroad Ties - BF 3,877

[09 05 10] Import and Place Riprap - TON 75
Rip Rap, Material 15% TON 86

Rip Rap, Placement 15% TON 86

[09 05 11] Planting - Grasses on Banks - ACRE 0.10
Hydroseeding - SY 484

[09 06] Reach 6 - LS 1
[09 06 01] Excavate and Haul - CY 4,257

Excavate, Load and Haul - CY 4,257

[09 06 02] Import and Place Riprap - TON 4,750
Rip Rap, Material 15% TON 5,463

Rip Rap, Placement 15% TON 5,463

[09 06 03] Geotextile Fabric - SY 6,650
Geotextile Fabric, Material 5% SY 6,983

Geotextile Fabric, Staples - EA 6,650

Geotextile Fabric, Placement 5% SY 6,983

[09 06 04] Cellular Confinement System - SF 20,351
Cellular Confinement System, Material 5% SF 21,368

Cellular Confinement System, Placement 5% SF 21,368

Top Soil, Material - CY 377

Top Soil, Placement - CY 377

[09 06 05] Planting - Grasses on Banks - ACRE 2.05
Hydroseeding - SY 9,922

[09 07] Reach 7 - LS 1
[09 07 01] Excavate and Haul - CY 60

Excavate, Load and Haul - CY 60

[09 08] Reach 8 - LS 1
[09 08 01] Excavate and Haul - CY 1,222

Excavate, Load and Haul - CY 1,222

[09 08 02] Import and Place Riprap - TON 1,000
Rip Rap, Material 15% TON 1,150

Rip Rap, Placement 15% TON 1,150

[09 08 03] Geotextile Fabric - SY 1,400
Geotextile Fabric, Material 5% SY 1,470

Geotextile Fabric, Staples - EA 1,400

Geotextile Fabric, Placement 5% SY 1,470

[09 08 04] Cellular Confinement System - SF 3,419
Cellular Confinement System, Material 5% SF 3,590

Cellular Confinement System, Placement 5% SF 3,590

Top Soil, Material - CY 63
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Top Soil, Placement - CY 63

[09 08 05] Planting - Grasses on Banks - ACRE 0.37
Hydroseeding - SY 1,778

[09 09] Reach 9 - LS 1
[09 09 01] Excavate and Haul - CY 200

Excavate, Load and Haul - CY 200

[09 09 02] Excavate, Backfill and Compact - CY 100
Excavate, Backfill and Compact - CY 100

[09 09 03] Sheet Piling - SF 1,200
Sheet Pile Set Up and Removal - EA 1

Sheet Pile, Material - SF 1,200

Sheet Pile, Driven - VLF 800

[09 09 04] Import and Place Riprap - TON 50
Rip Rap, Material 15% TON 58

Rip Rap, Placement 15% TON 58

[09 10] Reach 10 - LS 1
[09 10 01] Excavate and Haul - CY 2,600

Excavate, Load and Haul - CY 2,600

[09 10 02] Import and Place Riprap - TON 3,000
Rip Rap, Material 15% TON 3,450

Rip Rap, Placement 15% TON 3,450

[09 10 03] Geotextile Fabric - SY 4,200
Geotextile Fabric, Material 5% SY 4,410

Geotextile Fabric, Staples - EA 4,200

Geotextile Fabric, Placement 5% SY 4,410

[09 10 04] Cellular Confinement System - SF 5,967
Cellular Confinement System, Material 5% SF 6,265

Cellular Confinement System, Placement 5% SF 6,265

Top Soil, Material - CY 110

Top Soil, Placement - CY 110

[09 10 05] Planting - Grasses on Banks - ACRE 1.10
Hydroseeding - SY 5,333

[09 11] Reach 11 - LS 1
[09 11 01] Excavate and Haul - CY 200

Excavate, Load and Haul - CY 200

[09 11 02] Excavate, Backfill and Compact - CY 100
Excavate, Backfill and Compact - CY 100

[09 11 03] Sheet Piling - SF 1,200
Sheet Pile Set Up and Removal - EA 1

Sheet Pile, Material - SF 1,200

Sheet Pile, Driven - VLF 800

[09 11 04] Import and Place Riprap - TON 50
Rip Rap, Material 15% TON 58

Rip Rap, Placement 15% TON 58

[09 12] Reach 12 - LS 1
[09 12 01] Place and Compact Fill - CY 75

Fill and Compact From Stockpile 15% CY 86

[09 12 02] Excavate and Haul - CY 24,278
Excavate, Load and Haul - CY 24,278

[09 12 03] Excavate and Regrade Onsite - CY 25
Excavate, Load and Haul - CY 25

[09 12 04] Import and Place Riprap - TON 7,750
Rip Rap, Material 15% TON 8,913

Rip Rap, Placement 15% TON 8,913

[09 12 05] Geotextile Fabric - SY 10,500
Geotextile Fabric, Material 5% SY 11,025

Geotextile Fabric, Staples - EA 10,500
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MCACES Source

Tag Item Description

Waste/Loss

Factor (%)

Unit of

Measure Quantity

Berryessa Creek Work Breakdown Structure Quantities

Geotextile Fabric, Placement 5% SY 11,025

[09 12 06] Cellular Confinement System - SF 34,227
Cellular Confinement System, Material 5% SF 35,938

Cellular Confinement System, Placement 5% SF 35,938

Top Soil, Material - CY 634

Top Soil, Placement - CY 634

[09 12 07] Roadway Base - CY 3,000
Aggregate Base, Material 15% TON 5,175

Aggregate Base, Placement 15% CY 3,450

[09 12 08] Access Road Surface - SF 54,000
Asphalt, Binder Course 10% SY 6,600

Asphalt, Wearing Course 10% SY 6,600

[09 12 09] CIP Concrete - CY 440
[09 12 06 01] Earthwork - CY 1,203

Excavate to Stockpile - CY 1,203

Fill and Compact From Stockpile - CY 883

[09 12 06 02] Concrete - CY 440
Concrete, Forms - SFC 19,556

Concrete, Material 10% CY 484

Concrete, Placement 10% CY 484

[09 12 10] Reinforcing Steel - LB 88,000
Reinforcing Steel, Material - TON 44.0

Reinforcing Steel, Placement - LBS 88,000

[09 12 11] Planting - Grasses on Banks - ACRE 3.44
Hydroseeding - SY 16,667

[09 13] Reach 13 - LS 1
[09 13 01] Excavate and Haul - CY 75

Excavate, Load and Haul - CY 75

[09 14] Reach 14 - LS 1
[09 14 02] Excavate and Haul - CY 6,861

Excavate, Load and Haul - CY 6,861

[09 14 04] Import and Place Riprap - TON 1,250
Rip Rap, Material 15% TON 1,438

Rip Rap, Placement 15% TON 1,438

[09 14 05] Geotextile Fabric - SY 1,750
Geotextile Fabric, Material 5% SY 1,838

Geotextile Fabric, Staples - EA 1,750

Geotextile Fabric, Placement 5% SY 1,838

[09 14 06] Cellular Confinement System - SF 8,803
Cellular Confinement System, Material 5% SF 9,244

Cellular Confinement System, Placement 5% SF 9,244

Top Soil, Material - CY 163

Top Soil, Placement - CY 163

[09 14 07] Roadway Base - CY 500
Aggregate Base, Material 15% TON 863

Aggregate Base, Placement 15% CY 575

[09 14 08] Access Road Surface - SF 9,000
Asphalt, Binder Course 10% SY 1,100

Asphalt, Wearing Course 10% SY 1,100

[09 14 09] CIP Concrete - CY 220
[09 14 06 01] Earthwork - CY 601

Excavate to Stockpile - CY 601

Fill and Compact From Stockpile - CY 441

[09 14 06 02] Concrete - CY 220
Concrete, Forms - SFC 9,778

Concrete, Material 10% CY 242

Concrete, Placement 10% CY 242
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MCACES Source

Tag Item Description

Waste/Loss

Factor (%)

Unit of

Measure Quantity

Berryessa Creek Work Breakdown Structure Quantities

[09 14 10] Reinforcing Steel - LB 44,000
Reinforcing Steel, Material - TON 22.0

Reinforcing Steel, Placement - LBS 44,000

[09 14 11] Planting - Grasses on Banks - ACRE 0.52
Hydroseeding - SY 2,500

[09 15] Reach 15 - LS 1
[09 15 01] Excavate and Haul - CY 150

Excavate, Load and Haul - CY 150

[09 16] Reach 16 - LS 1
[09 16 01] Excavate and Haul - CY 1,215

Excavate, Load and Haul - CY 1,215

[14] RECREATION - LS 1
[14 01] Recreation Trails and Access Points - LS 1
[14 01 01] Asphalt Concrete Trail - SF 244,000
[14 01 01 01] Roadway Base - CY 3,012

Aggregate Base, Material 15% TON 5,196

Aggregate Base, Placement 15% TON 3,464

[14 01 01 02] Trail Surface - SF 244,000
Asphalt, Binder Course 10% SY 29,822

Asphalt, Wearing Course 10% SY 29,822

[14 01 02] Access Points - EA 20
Benches - EA 40

Signs - EA 40
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Item No. Item UOM Quantity
1 Clearing and Grubbing ACRE 31

2 Place and Compact Fill CY 175

3 Excavate and Haul CY 46,324

4 Import and Place Rip Rap TON 24,675

5 Geotextile SY 33,600

6 Cellular Confinement System SF 101,376

7 Cast-in-place Concrete CY 950

8 Reinforcing Steel TON 260,000

9 Planting - Grasses on Banks ACRE 8.71

10 Temporary Shoo-Fly Structure LS 1

11 Demo, Haul and Dispose Rails TF 120

12 Demo, Haul and Dispose Timber BF 10,000

13 Excavate, Backfill and Compact CY 450

14 Construct Replacement Culvert CY 350

15 Construct Wingwalls and Headwalls EA 6

16 Reconstruct Rails and Ties TF 120

17 Planting ACRE 9.91

18 Sheet Piling SF 2,400

19 Excavate and Regrade Onsite CY 25

20 Roadway Base CY 3,500

21 Access Road Surface SF 63,000

22 Recreation - Ashpalt Trail SF 244,000

23 Access Points EA 20

Berryessa Quantity Summary
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Reach No. Reach Name Item UOM Quantity

1 I-680 Bridge Earthwork - excavate and haul CY 75

Relocate utilities LS 1

Earthwork - place and compact fill (bend scour area) CY 100

Earthwork - excavate and haul CY 4,074

Import and place rip rap TON 5,750

Geotextile SY 7,700

Cellular confinement system SF 20,453

Cast-in-place concrete (channel walls/bend) CY 90

Reinforcing steel LB 18,000

Planting - grasses on banks ACRE 1.92

3 Montague Earthwork - excavate and haul CY 150

Relocate utilities LS 1

Earthwork - excavate and haul CY 896

Import and place rip rap TON 1,000

Geotextile SY 1,400

Cellular confinement system SF 8,156

Planting - grasses on banks ACRE 0.41

Earthwork - excavate and haul CY 10

Temporary Shoo-Fly Structure LS 1

Demo, haul, and dispose rails LF 120

Demo, haul, and dispose timber BF 10,000

Relocate utilities LS 1

Earthwork - excavate, backfill, and compact CY 250

Construct replacement culvert (triple box) CY 350

Reinforcing steel LB 70,000

Construct wingwalls, headwalls w/ rails (cast-in-place sloping wingwalls)) EA 6

Reconstruct rails and ties LF 120

Import and place rip rap TON 75

Planting ACRE 0.1

Relocate utilities LS 1

Earthwork - excavate and haul CY 4,257

Import and place rip rap TON 4,750

Geotextile SY 6,650

Cellular confinement system SF 20,351

Planting - grasses on banks ACRE 2.05

7 UPRR Culvert Earthwork - excavate and haul CY 60

Relocate utilities LS 1

Earthwork - excavate and haul CY 1,222

Import and place rip rap TON 1,000

Geotextile SY 1,400

Cellular confinement system SF 3,419

Planting - grasses on banks ACRE 0.37

Relocate utilities LS 1

Earthwork - excavate and haul CY 200

Earthwork - excavate, backfill and compact CY 100

Sheet piling SF 1,200

Cast-in-place concrete CY 100

Reinforcing steel LB 20,000

Import and place rip rap TON 50

Relocate utilities LS 1

Earthwork - excavate and haul CY 2,600

Import and place rip rap TON 3,000

Geotextile SY 4,200

Cellular confinement system SF 5,967

Planting - grasses on banks ACRE 1.10

Relocate utilities LS 1

Earthwork - excavate and haul CY 200

Earthwork - excavate, backfill and compact CY 100

Sheet piling SF 1,200

Cast-in-place concrete CY 100

Reinforcing steel LB 20,000

Import and place rip rap TON 50

Relocate utilities LS 1

Earthwork - place and compact fill, Piedmont Crk Confl CY 75

Earthwork - excavate and haul CY 24,278

Earthwork - excavate and regrade onsite CY 25

Import and place rip rap TON 7,750

Geotextile SY 10,500

Cellular confinement system SF 34,227

Roadway base CY 3,000

Access road surface SF 54,000

Cast-in-place concrete (channel walls) CY 440

Reinforcing steel LB 88,000

Planting - grasses on banks ACRE 3.44

13 Los Coches Bridge Earthwork - excavate and haul CY 75

Relocate utilities LS 1

Earthwork - excavate and haul CY 6,861

Import and place rip rap TON 1,250

Geotextile SY 1,750

Cellular confinement system SF 8,803

Roadway base CY 500

Access road surface SF 9,000

Cast-in-place concrete (channel walls) CY 220

Reinforcing steel LB 44,000

Planting - grasses on banks ACRE 0.52

15 Calaveras Blvd Earthwork - excavate and haul CY 150

16 Downstream Earthwork - excavate and haul CY 1,215

Berryessa Creek Quantities by Reach

I-680 to Montague -

Channel

Montague to UPRR

Trestle - Channel

Railroad Trestle

UPRR Trestle to

Culvert - Channel
6

5

4

2

UPRR Culvert to

Ames - Channel

Ames Bridge

Ames to Yosemite -

Channel

14

Los Coches to

Calaveras -

Channel

12
Yosemite to Los

Coches - Channel

11 Yosemite Bridge

10

9

8
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Length
Bank

Height

Bottom

Width
Side Slope

Cross

Section

Area

Bank

Height

Bottom

Width
Side Slope

Access

Road

Height

Access

Road

Width

Cross

Section

Area

Cross

Section

(ft) (ft) (ft) (sf) (ft) (ft) (ft) (ft) (sf) (sf) (cf) (cy)

Calaveras Los Coches 14 500 11 22 1.5 424 11 42 2 5 18 794 370.5 185,250 6,861

Los Coches Yosemite 12 3,000 7 20 1.5 214 7 40 2 3 18 432 218.5 655,500 24,278

Yosemite Ames 10 1,200 9 13 1.5 239 9 15 2 0 0 297 58.5 70,200 2,600

Ames UPRR Culvert 8 400 11 12 1.5 314 11 14 2 0 0 396 82.5 33,000 1,222

UPRR Culvert UPRR Trestle 6 1,900 11 12 1.5 314 11 12 2 0 0 374 60.5 114,950 4,257

UPRR Trestle Montague 4 400 11 12 1.5 314 11 12 2 0 0 374 60.5 24,200 896

Montague End of Project 2 2,200 10 12 1.5 270 10 12 2 0 0 320 50 110,000 4,074

From To
Excavation Volume

Reach No.

Berryessa Creek Earthwork Volumes

Reach Existing Proposed Difference
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Owner Utility Type Size Stationing Reach Easement Real Property Owner Length

PG&E Electrical 12kv Underground Lines STA 233+00 2 Unknown SCVWD 75

PG&E Electrical Overhead power lines STA 231+20 2 Unknown SCVWD 100

City of San Jose Storm Drain System 24" with 36" Diameter Channel Flap Gate STA 226+00 2 SCVWD SCVWD 30

PG&E Electrical 3-350A STA 222+00 to 222+60 2 Unknown SCVWD 140

PG&E Electrical 12kv STA 211+80 to 214+60 2 Unknown SCVWD 280

PG&E Electrical 12kv STA 208+40 4 Unknown Standard Realty and Development Co. 55

PG&E Electrical 12kv STA 205+80 6 Unknown Standard Realty and Development Co. 75

PG&E Electrical 12kv STA 197+60 6 Unknown Standard Realty and Development Co. 60

City of Milpitas Waterline 12" ACWP STA 183+00 8 Unknown Standard Realty and Development Co. 75

City of Milpitas Storm Drain Outlet 30" RCP STA 182+80 8 Unknown Standard Realty and Development Co. 45

AT&T Telephone Conduit NA STA 160+00 12 Unknown SCVWD 200

City of Milpitas Storm Drain Outlet 27" CMP STA 154+00 12 SCVWD Unknown 35

PG&E Electrical 3-1/0A XLCJ 21kv 4" underground/transformer STA 151+00 12 Unknown Unknown 70

PG&E Electrical 3-700A and 1-350A 4" underground STA 149+20 to 151+00 12 Unknown Unknown 160

PG&E Electrical Underground 12kv STA 138+60 to 143+70 12 Unknown Unknown 550

Comcast Cable Underground Trench/Vault STA 137+00 14 Unknown SCVWD D.O.C 42534949 110

City of Milpitas Storm Drain Outlet 24" CMP STA 133+50 14 SCVWD SCVWD D.O.C 42534949 45

PG&E Electrical Underground 3-350A XLCJ 12KV 6" STA 132+00 to 138+00 14 Unknown SCVWD D.O.C 42534949 550

Berryessa Creek Utility Relocations
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Dewatering
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[09 BB] DEWATERING

Quantities per 1 Cofferdam

Earthern Cofferdam

Height = 7.5 ft
Top Width = 8 ft

Bottom Width = 31 ft
Length of Dam = 50 lf

Dam Volume =

Impermeable Liner

Length = 50 lf
Width = 13.5 lf

# of Slopes = 2 ea

Liner Area = 1,350 SF

267 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Temporary Shoo-Fly Structure
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[09 05] REACH 5

[09 05 02] Temporary Shoo-Fly Structure

[09 05 02 01] Embankment

Earthen Berm

Height = 5 ft
Top Width = 9 ft

Bottom Width = 24 ft
Length = 100 lf

Berm Volume =

[09 05 02 02] Railroad Track

Ballast Stone

Depth = 2.33 ft
Width = 9 ft

Length of Track = 250 lf
Density = 1.5 ton/cy

Stone Weight =

Railroad Ties

Length = 250 lf
Spacing = 1.625 ft

Board Feet per Tie = 52.5 bf

Railroad Ties =

306 CY

292 TON

8,077 BF
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[02 02] REACH 2

[02 02 01] 12kv Underground Line

[02 02 01 01] Demolition

Line Demolition

Length = 75 lf

Line Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 75 lf

Excavation Volume =

[02 02 01 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 75 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 75 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 75 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 56 cy
Extra Excavation = 93 cy

Backfill Volume =

56 CY

38 CY

1,050 SF

75 LF

56 CY

149 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[02 02 02] 24" CMP with 36" Flap Gate

[02 02 02 01] Demolition

CMP Demolition

Length = 30 lf

Pipe Demolition

Concrete Demolition, Headwall

Length = 8.5 ft
Height = 3.67 ft

Thickness = .75 ft

Headwall Demolition =
Headwall Demolition =

Concrete Demolition, Footing

Length = 8.5 ft
Height = .75 ft

Thickness = 2.0 ft

Footing Demolition =
Footing Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 30 lf

Excavation Volume =

[02 02 02 02] Replace Outlet Structure

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 30 lf

Excavation Volume =

22 CY

22 CY

13 CF

.9 CY

23 CF

.5 CY

30 LF
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 30 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 30 lf

# of Sides = 2 ea

Excavation Volume =

Riprap

Length = 5.0 ft
Width = 5.00 ft

Thickness = 1.00 ft

Riprap Volume =
Riprap Weight =

[02 02 03] 350A Underground Line

[02 02 03 01] Demolition

Line Demolition

Length = 140 lf

Line Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 140 lf

Excavation Volume =

[02 02 03 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 140 lf

Excavation Volume =

15 CY

420 SF

104 CY

104 CY

1.4 TON

.9 CY

140 LF
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 140 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 140 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 104 cy
Extra Excavation = 174 cy

Backfill Volume =

[02 02 04] 12kv Underground Line

[02 02 04 01] Demolition

Line Demolition

Length = 280 lf

Line Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 280 lf

Excavation Volume =

[02 02 04 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 280 lf

Excavation Volume =

277 CY

280 LF

70 CY

1,960 SF

207 CY

207 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 280 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 280 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 207 cy
Extra Excavation = 347 cy

Backfill Volume =

[02 04 01] 12kv Underground Line

[02 04 01 01] Demolition

Line Demolition

Length = 55 lf

Line Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 55 lf

Excavation Volume =

[02 04 01 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 55 lf

Excavation Volume =

140 CY

3,920 SF

555 CY

55 LF

41 CY

41 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 55 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 55 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 41 cy
Extra Excavation = 68 cy

Backfill Volume =

[02 06 01] 12kv Underground Line

[02 06 01 01] Demolition

Line Demolition

Length = 75 lf

Line Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 75 lf

Excavation Volume =

[02 06 01 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 75 lf

Excavation Volume =

28 CY

770 SF

109 CY

56 CY

56 CY

75 LF
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 75 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 75 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 56 cy
Extra Excavation = 93 cy

Backfill Volume =

[02 06 02] 12kv Underground Line

[02 06 02 01] Demolition

Line Demolition

Length = 60 lf

Line Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 60 lf

Excavation Volume =

[02 06 02 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 60 lf

Excavation Volume =

38 CY

1,050 SF

149 CY

60 LF

44 CY

44 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 60 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 60 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 44 cy
Extra Excavation = 74 cy

Backfill Volume =

[02 08 01] 12" Waterline

[02 08 01 01] Demolition

Pipe Demolition

Length = 75 lf
No. of Pipes = 2 ea

Pipe Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 150 lf

Excavation Volume =

[02 08 01 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 150 lf

Excavation Volume =

150 LF

111 CY

111 CY

119 CY

30 CY

840 SF

B25



PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 150 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 150 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 111 cy
Extra Excavation = 186 cy

Backfill Volume =

[02 08 02] 30" RCP

[02 08 02 01] Demolition

Pipe Demolition

Length = 45 lf

Pipe Demolition =

Excavation

Depth = 5 ft
Width = 5 ft

Length = 45 lf

Excavation Volume =

[02 08 02 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 45 lf

Excavation Volume =

45 LF

42 CY

33 CY

75 CY

2,100 SF

297 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 45 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 45 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 42 cy
Extra Excavation = 56 cy

Backfill Volume =

Bedding Material

Depth = 1.5 ft
Length = 45 ft
Width = 3.0 ft

Bedding Volume =

[02 12 01] Telephone Conduit

[02 12 01 01] Demolition

Conduit Demolition

Length = 200 lf

Conduit Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 200 lf

Excavation Volume = 148 CY

23 CY

630 SF

98 CY

7.5 CY

200 LF
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[02 12 01 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 4 ft

Length = 148 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 148 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 148 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 148 cy
Extra Excavation = 184 cy

Backfill Volume =

[02 12 02] 27" CMP

[02 12 02 01] Demolition

Pipe Demolition

Length = 35 lf

Pipe Demolition =

Excavation

Depth = 5 ft
Width = 5 ft

Length = 35 lf

Excavation Volume =

110 CY

74 CY

2,074 SF

332 CY

35 LF

32 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[02 12 02 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 5 ft

Length = 35 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 35 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 35 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 32 cy
Extra Excavation = 50 cy

Backfill Volume =

Bedding Material

Depth = 1.5 ft
Length = 35 ft
Width = 3.0 ft

Bedding Volume =

[02 12 03] 13-1/0A SLCJ 21kv

[02 12 03 01] Demolition

Cable Demolition

Length = 70 lf
No. of Cables = 3 ea

Cable Demolition = 210 LF

5.8 CY

32 CY

18 CY

490 SF

82 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Excavation

Depth = 5 ft
Width = 4 ft

Length = 70 lf

Excavation Volume =

[02 12 03 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 5 ft

Length = 70 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 70 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 70 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 52 cy
Extra Excavation = 100 cy

Backfill Volume =

Bedding Material

Depth = 1.5 ft
Length = 210 ft
Width = 3.0 ft

Bedding Volume =

35 CY

980 SF

152 CY

35.0 CY

52 CY

65 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[02 12 04] 3-700A and 1-350A Underground

[02 12 04 01] Demolition

Cable Demolition

Length = 160 lf
No. of Cables = 4 ea

Cable Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 160 lf

Excavation Volume =

[02 12 04 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 5 ft

Length = 160 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 160 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 160 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 119 cy
Extra Excavation = 228 cy

Backfill Volume =

119 CY

640 LF

148 CY

80 CY

2,240 SF

347 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[02 12 05] 12kv Underground Line

[02 12 05 01] Demolition

Line Demolition

Length = 550 lf

Line Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 550 lf

Excavation Volume =

[02 12 05 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 5 ft

Length = 550 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 550 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 550 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 407 cy
Extra Excavation = 784 cy

Backfill Volume = 1,192 CY

275 CY

7,700 SF

550 LF

407 CY

509 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

[02 14 01] Underground Trench/Vault - STA 137+00

[02 14 01 01] Demolition

Underground Duct Demolition

Length = 110 lf

Duct Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 110 lf

Excavation Volume =

[02 14 01 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 5 ft

Length = 110 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 110 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 110 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 81 cy
Extra Excavation = 157 cy

Backfill Volume =

81 CY

102 CY

55 CY

1,540 SF

110 LF

238 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Bedding Material

Depth = .5 ft
Length = 110 ft
Width = 2.0 ft

Bedding Volume =

[02 14 02] 24" CMP

[02 14 02 01] Demolition

Pipe Demolition

Length = 45 lf

Pipe Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 45 lf

Excavation Volume =

[02 14 02 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 5 ft

Length = 45 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 45 lf
# of Sides = 2 ea

Excavation Volume =

Trench Box

Depth = 7 ft
Length = 45 lf

# of Sides = 2 ea

Excavation Volume =

4.1 CY

45 LF

33 CY

42 CY

23 CY

630 SF
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Backfill

Demo Excavation = 33 cy
Extra Excavation = 64 cy

Backfill Volume =

Bedding Material

Depth = 1.0 ft
Length = 45 ft
Width = 3.0 ft

Bedding Volume =

[02 14 03] Underground 3-350A XLCJ 12kv

[02 14 03 01] Demolition

Cable Demolition

Length = 550 lf
No. of Cables = 3 ea

Cable Demolition =

Excavation

Depth = 5 ft
Width = 4 ft

Length = 550 lf

Excavation Volume =

[02 14 03 02] Relocation

Extra Excavation, Box Trench

Depth = 5 ft
Width = 5 ft

Length = 550 lf

Excavation Volume =

Extra Excavation, Top Edges (1.5:1)

Depth = 3 ft
Width = 4.5 ft

Length = 550 lf
# of Sides = 2 ea

Excavation Volume = 275 CY

1,650 LF

5.0 CY

98 CY

407 CY

509 CY
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PROJECT: Berryessa Creek Flood Control
DETAIL: Detailed Quantity Take-Offs for Utility Relocations
COMPUTED BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 12/31/2011

Trench Box

Depth = 7 ft
Length = 550 lf

# of Sides = 2 ea

Excavation Volume =

Backfill

Demo Excavation = 407 cy
Extra Excavation = 784 cy

Backfill Volume =

7,700 SF

1,192 CY

B36



Berryessa Creek
Flood Control Cost Engineering Report

March 2012

APPENDIX C

Tentative Construction Schedule



ID Task Name Duration Start Finish Predecessors

1 Berryessa Creek Construction 503 days Fri 5/1/15 Tue 4/4/17

2 Notice to Proceed 0 days Fri 5/1/15 Fri 5/1/15

3 Mobilization / Demobilization 30 days Mon 5/4/15 Fri 6/12/15 2FS+1 day

4 Construction Phase 1 - Reaches 1-2 69 days Mon 6/15/15 Thu 9/17/15

5 Dewatering 7 days Mon 6/15/15 Tue 6/23/15 3

6 Clearing and Grubing 5 days Wed 6/24/15 Tue 6/30/15 5

7 Reach 1 1 day Wed 7/1/15 Wed 7/1/15

8 Excavate and Haul 1 day Wed 7/1/15 Wed 7/1/15 6

9 Reach 2 56 days Thu 7/2/15 Thu 9/17/15

10 Excavate and Haul 6 days Thu 7/2/15 Thu 7/9/15 8

11 Geotextile Fabric 10 days Fri 7/10/15 Thu 7/23/15 10

12 Import and Place Riprap 12 days Fri 7/24/15 Mon 8/10/15 11

13 Cellular Confinement System 6 days Tue 8/11/15 Tue 8/18/15 12

14 CIP Concrete 20 days Wed 8/19/15 Tue 9/15/15 13

15 Seeding 2 days Wed 9/16/15 Thu 9/17/15 14

16 Construction Phase 2 - Reaches 3-8 136 days Fri 9/18/15 Fri 3/25/16

17 Dewatering 7 days Fri 9/18/15 Mon 9/28/15 15

18 Clearing and Grubing 5 days Tue 9/29/15 Mon 10/5/15 17

19 Reach 3 1 day Tue 10/6/15 Tue 10/6/15

20 Excavate and Haul 1 day Tue 10/6/15 Tue 10/6/15 18

21 Reach 4 10 days Wed 10/7/15 Tue 10/20/15

22 Excavate and Haul 2 days Wed 10/7/15 Thu 10/8/15 20

23 Geotextile Fabric 2 days Fri 10/9/15 Mon 10/12/15 22

24 Import and Place Riprap 2 days Tue 10/13/15 Wed 10/14/15 23

25 Cellular Confinement System 3 days Thu 10/15/15 Mon 10/19/15 24

26 Seeding 1 day Tue 10/20/15 Tue 10/20/15 25

27 Reach 5 69 days Wed 10/21/15 Mon 1/25/16

28 Excavate and Haul 1 day Wed 10/21/15 Wed 10/21/15 26

29 Temporary Shoo Fly Structure 10 days Thu 10/22/15 Wed 11/4/15 28

30 Demo, Haul and Dispose Rails 1 day Thu 11/5/15 Thu 11/5/15 29

31 Demo, Haul and Dispose Timber 6 days Fri 11/6/15 Fri 11/13/15 30

32 Excavate, Backfill and Compact 1 day Mon 11/16/15 Mon 11/16/15 31

33 Construct Replacement Culvert 35 days Tue 11/17/15 Mon 1/4/16 32

34 Construct Wingwalls & Headwalls 10 days Tue 1/5/16 Mon 1/18/16 33

35 Reconstruct Rails and Ties 3 days Tue 1/19/16 Thu 1/21/16 34

36 Import and place Riprap 1 day Fri 1/22/16 Fri 1/22/16 35

37 Seeding 1 day Mon 1/25/16 Mon 1/25/16 36

38 Reach 6 34 days Tue 1/26/16 Fri 3/11/16

39 Excavate and Haul 6 days Tue 1/26/16 Tue 2/2/16 37

40 Geotextile Fabric 9 days Wed 2/3/16 Mon 2/15/16 39

41 Import and Place Riprap 10 days Tue 2/16/16 Mon 2/29/16 40

42 Cellular Confinement System 7 days Tue 3/1/16 Wed 3/9/16 41

43 Seeding 2 days Thu 3/10/16 Fri 3/11/16 42

44 Reach 7 1 day Mon 3/14/16 Mon 3/14/16

45 Excavate and Haul 1 day Mon 3/14/16 Mon 3/14/16 43

46 Reach 8 9 days Tue 3/15/16 Fri 3/25/16

47 Excavate and Haul 2 days Tue 3/15/16 Wed 3/16/16 45

48 Geotextile Fabric 2 days Thu 3/17/16 Fri 3/18/16 47

49 Import and Place Riprap 2 days Mon 3/21/16 Tue 3/22/16 48

50 Cellular Confinement System 2 days Wed 3/23/16 Thu 3/24/16 49

51 Seeding 1 day Fri 3/25/16 Fri 3/25/16 50

52 Construction Phase 3 - Reaches 9-10 60 days Mon 3/28/16 Fri 6/17/16 51

53 Dewatering 7 days Mon 3/28/16 Tue 4/5/16 51

54 Clearing and Grubbing 5 days Wed 4/6/16 Tue 4/12/16 53

55 Reach 9 5 days Wed 4/13/16 Tue 4/19/16

56 Excavate and Haul 1 day Wed 4/13/16 Wed 4/13/16 54

57 Excavate, Backfill and Compact 1 day Thu 4/14/16 Thu 4/14/16 56

58 Sheet Piling 2 days Fri 4/15/16 Mon 4/18/16 57

5/1

Notes:
1) Schedule based on crews working 1 shift, 8

hours per day, 5 days a week.
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ID Task Name Duration Start Finish Predecessors

59 Import and Place Riprap 1 day Tue 4/19/16 Tue 4/19/16 58

60 Reach 10 43 days Wed 4/20/16 Fri 6/17/16

61 Excavate and Haul 14 days Wed 4/20/16 Mon 5/9/16 59

62 Geotextile Fabric 6 days Tue 5/10/16 Tue 5/17/16 61

63 Import and Place Riprap 6 days Wed 5/18/16 Wed 5/25/16 62

64 Cellular Confinement System 16 days Thu 5/26/16 Thu 6/16/16 63

65 Seeding 1 day Fri 6/17/16 Fri 6/17/16 64

66 Construction Phase 4 - Reaches 11-12 111 days Mon 6/20/16 Mon 11/21/16 65

67 Dewatering 7 days Mon 6/20/16 Tue 6/28/16 65

68 Clearing and Grubbing 5 days Wed 6/29/16 Tue 7/5/16 67

69 Reach 11 9 days Wed 7/6/16 Mon 7/18/16

70 Excavate and Haul 1 day Wed 7/6/16 Wed 7/6/16 68

71 Excavate, Backfill and Compact 1 day Thu 7/7/16 Thu 7/7/16 70

72 Sheet Piling 6 days Fri 7/8/16 Fri 7/15/16 71

73 Import and Place Riprap 1 day Mon 7/18/16 Mon 7/18/16 72

74 Reach 12 90 days Tue 7/19/16 Mon 11/21/16

75 Excavate and Haul 17 days Tue 7/19/16 Wed 8/10/16 73

76 Geotextile Fabric 6 days Thu 8/11/16 Thu 8/18/16 75

77 Import and Place Riprap 8 days Fri 8/19/16 Tue 8/30/16 76

78 Cellular Confinement System 6 days Wed 8/31/16 Wed 9/7/16 77

79 Access Road 10 days Thu 9/8/16 Wed 9/21/16 78

80 CIP Concrete 40 days Thu 9/22/16 Wed 11/16/16 79

81 Seeding 3 days Thu 11/17/16 Mon 11/21/16 80

82 Construction Phase 5 - Reaches 13-16 96 days Tue 11/22/16 Tue 4/4/17 81

83 Dewatering 7 days Tue 11/22/16 Wed 11/30/16 81

84 Clearing and Grubbing 5 days Thu 12/1/16 Wed 12/7/16 83

85 Reach 13 1 day Thu 12/8/16 Thu 12/8/16

86 Excavate and Haul 1 day Thu 12/8/16 Thu 12/8/16 84

87 Reach 14 65 days Fri 12/9/16 Thu 3/9/17

88 Excavate and Haul 25 days Fri 12/9/16 Thu 1/12/17 86

89 Geotextile Fabric 3 days Fri 1/13/17 Tue 1/17/17 88

90 Import and Place Riprap 3 days Wed 1/18/17 Fri 1/20/17 89

91 Cellular Confinement System 3 days Mon 1/23/17 Wed 1/25/17 90

92 Access Road 5 days Thu 1/26/17 Wed 2/1/17 91

93 CIP Concrete 25 days Thu 2/2/17 Wed 3/8/17 92

94 Seeding 1 day Thu 3/9/17 Thu 3/9/17 93

95 Reach 15 1 day Fri 3/10/17 Fri 3/10/17

96 Excavate and Haul 1 day Fri 3/10/17 Fri 3/10/17 94

97 Reach 16 2 days Mon 3/13/17 Tue 3/14/17

98 Excavate and Haul 2 days Mon 3/13/17 Tue 3/14/17 96

99 Demobilization 15 days Wed 3/15/17 Tue 4/4/17 98

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
2016 2017

Task

Split

Progress

Milestone

Summary

Project Summary
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Berryessa Creek
Flood Control Cost Engineering Report

March 2012

APPENDIX D

Local Market Labor Rates



General Decision Number: CA120029 01/06/2012 CA29

Superseded General Decision Number: CA20100029

State: California

Construction Types: Building, Heavy (Heavy and Dredging) and
Highway

Counties: Alameda, Calaveras, Contra Costa, Fresno, Kings,
Madera, Mariposa, Merced, Monterey, San Benito, San Francisco,
San Joaquin, San Mateo, Santa Clara, Santa Cruz, Stanislaus and
Tuolumne Counties in California.

BUILDING CONSTRUCTION PROJECTS; DREDGING PROJECTS (does not
include hopper dredge work); HEAVY CONSTRUCTION PROJECTS (does
not include water well drilling); HIGHWAY CONSTRUCTION PROJECTS

Modification Number Publication Date
0 01/06/2012

ASBE0016-001 08/01/2011

AREA 1: ALAMEDA, CONTRA COSTA, LAKE, MARIN, MENDOCINO,
MONTEREY, NAPA, SAN BENITO, SAN FRANCISCO, SAN MATEO, SANTA
CLARA, SANTA CRUZ, SOLANO, & SONOMA COUNTIES

AREA 2: ALPINE, AMADOR, BUTTE, CALAVERAS, COLUSA, DEL NORTE,
EL DORADO, FRESNO, GLENN, HUMBOLDT, KINGS, LASSEN, MADERA,
MARIPOSA, MERCED, MODOC, MONO, NEVADA, PLACER, PLUMAS,
SACRAMENTO, SAN JOAQUIN, SHASTA, SIERRA, SISKIYOU, STANISLAU,
SUTTER, TEHEMA, TRINITY, TULARE, TUOLUMNE, YOLO, & YUBA COUNTIES

Rates Fringes

Asbestos Workers/Insulator
(Includes the application of
all insulating materials,
Protective Coverings,
Coatings, and Finishes to all
types of mechanical systems)

Area 1......................$ 53.05 17.25
Area 2......................$ 41.40 17.25

----------------------------------------------------------------
ASBE0016-004 01/01/2010

Rates Fringes

Asbestos Removal
worker/hazardous material
handler (Includes
preparation, wetting,
stripping, removal,
scrapping, vacuuming, bagging
and disposing of all
insulation materials from
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mechanical systems, whether
they contain asbestos or not)....$ 15.18 2.80
----------------------------------------------------------------
BOIL0549-001 01/01/2009

AREA 1: ALAMEDA, CONTRA COSTA, SAN FRANCISCO, SAN MATEO & SANTA
CLARA COUNTIES

AREA 2: REMAINING COUNTIES

Rates Fringes

BOILERMAKER
Area 1......................$ 40.17 22.32
Area 2......................$ 37.01 22.25

----------------------------------------------------------------
* BRCA0003-001 06/01/2011

Rates Fringes

MARBLE FINISHER..................$ 28.02 12.22
----------------------------------------------------------------
* BRCA0003-003 06/01/2011

Rates Fringes

MARBLE MASON.....................$ 39.22 18.68
----------------------------------------------------------------
BRCA0003-005 05/01/2011

Rates Fringes

BRICKLAYER
( 1) Fresno, Kings,
Madera, Mariposa, Merced....$ 34.11 19.34
( 7) San Francisco, San
Mateo.......................$ 39.85 22.00
( 8) Alameda, Contra
Costa, San Benito, Santa
Clara.......................$ 39.63 19.92
( 9) Calaveras, San
Joaquin, Stanislaus,
Toulumne....................$ 35.11 18.99
(16) Monterey, Santa Cruz...$ 35.91 22.42

----------------------------------------------------------------
* BRCA0003-008 06/01/2011

Rates Fringes

TERRAZZO FINISHER................$ 30.30 13.77
TERRAZZO WORKER/SETTER...........$ 39.30 21.20
----------------------------------------------------------------
BRCA0003-011 01/01/2011

AREA 1: Alameda, Contra Costa, Monterey, San Benito, San
Francisco, San Mateo, Santa Clara, Santa Cruz

AREA 2: Calaveras, San Joaquin, Stanislaus, Tuolumne
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AREA 3: Fresno, Kings, Madera, Mariposa, Merced

Rates Fringes

TILE FINISHER
Area 1......................$ 21.44 12.31
Area 2......................$ 21.26 12.44
Area 3......................$ 21.01 11.58

Tile Layer
Area 1......................$ 38.61 13.73
Area 2......................$ 34.41 13.68
Area 3......................$ 29.78 13.10

----------------------------------------------------------------
CARP0022-001 07/01/2011

San Francisco County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 37.65 24.84
Journeyman Carpenter........$ 37.50 24.84
Millwright..................$ 37.60 26.43

----------------------------------------------------------------
CARP0034-001 07/01/2011

Rates Fringes

Diver
Assistant Tender, ROV
Tender/Technician...........$ 36.75 28.04
Diver standby...............$ 41.43 28.04
Diver Tender................$ 40.43 28.04
Diver wet...................$ 82.86 28.04
Manifold Operator (mixed
gas)........................$ 45.43 28.04
Manifold Operator (Standby).$ 40.43 28.04

DEPTH PAY (Surface Diving):
050 to 100 ft $2.00 per foot
101 to 150 ft $3.00 per foot
151 to 220 ft $4.00 per foot

SATURATION DIVING:
The standby rate shall apply until saturation starts. The
saturation diving rate applies when divers are under
pressure continuously until work task and decompression are
complete. The diver rate shall be paid for all saturation
hours.

DIVING IN ENCLOSURES:
Where it is necessary for Divers to enter pipes or tunnels,
or other enclosures where there is no vertical ascent, the
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following premium shall be paid: Distance traveled from
entrance 26 feet to 300 feet: $1.00 per foot. When it is
necessary for a diver to enter any pipe, tunnel or other
enclosure less than 48" in height, the premium will be
$1.00 per foot.

WORK IN COMBINATION OF CLASSIFICATIONS:
Employees working in any combination of classifications
within the diving crew (except dive supervisor) in a shift
are paid in the classification with the highest rate for
that shift.

----------------------------------------------------------------
CARP0034-003 07/01/2011

Rates Fringes

Piledriver.......................$ 36.75 28.04
----------------------------------------------------------------
CARP0035-007 07/01/2010

AREA 1: Alameda, Contra Costa, San Francisco, San Mateo, Santa
Clara counties

AREA 2: Monterey, San Benito, Santa Cruz Counties

AREA 3: Calaveras, Fresno, Kings, Madera, Mariposa, Merced, San
Joaquin, Stanislaus, Tuolumne Counties

Rates Fringes

Modular Furniture Installer
Area 1
Installer I................$ 22.11 14.98
Installer II...............$ 18.68 14.98
Lead Installer.............$ 25.56 15.48
Master Installer...........$ 29.78 15.48

Area 2
Installer I................$ 19.46 14.98
Installer II...............$ 16.51 14.89
Lead Installer.............$ 22.43 15.48
Master Installer...........$ 26.06 15.48

Area 3
Installer I................$ 18.51 14.98
Installer II...............$ 15.74 14.98
Lead Installer.............$ 21.31 15.48
Master Installer...........$ 24.73 15.48

----------------------------------------------------------------
CARP0035-008 08/01/2011

AREA 1: Alameda, Contra Costa, San Francisco, San Mateo, Santa
Clara counties

AREA 2: Monterey, San Benito, Santa Cruz Counties

AREA 4: Calaveras, Fresno, Kings, Madera, Mariposa, Merced, San
Joaquin, Stanislaus, Tuolumne Counties

Rates Fringes
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Drywall Installers/Lathers:
Area 1......................$ 37.50 25.28
Area 2......................$ 31.62 25.28
Area 4......................$ 30.77 25.28

Drywall Stocker/Scrapper
Area 1......................$ 18.75 14.44
Area 2......................$ 15.81 14.44
Area 4......................$ 15.39 14.44

----------------------------------------------------------------
CARP0152-001 07/01/2011

Contra Costa County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 37.65 24.84
Journeyman Carpenter........$ 37.50 24.84
Millwright..................$ 37.60 26.43

----------------------------------------------------------------
* CARP0152-002 07/01/2011

San Joaquin County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 31.77 24.84
Journeyman Carpenter........$ 31.62 24.84
Millwright..................$ 33.67 26.43

----------------------------------------------------------------
CARP0152-004 07/01/2011

Calaveras, Mariposa, Merced, Stanislaus and Tuolumne Counties

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 30.42 24.84
Journeyman Carpenter........$ 30.27 24.84
Millwright..................$ 32.77 26.43
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----------------------------------------------------------------
CARP0217-001 07/01/2011

San Mateo County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 37.65 24.84
Journeyman Carpenter........$ 37.50 24.84
Millwright..................$ 37.60 26.43

----------------------------------------------------------------
CARP0405-001 07/01/2011

Santa Clara County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 37.65 24.84
Journeyman Carpenter........$ 37.50 24.84
Millwright..................$ 37.60 26.43

----------------------------------------------------------------
CARP0405-002 07/01/2011

San Benito County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 31.77 24.84
Journeyman Carpenter........$ 31.62 24.84
Millwright..................$ 34.12 26.43

----------------------------------------------------------------
CARP0505-001 07/01/2011

Santa Cruz County

Rates Fringes

Carpenters
Bridge Builder/Highway
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Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 31.77 24.84
Journeyman Carpenter........$ 31.62 24.84
Millwright..................$ 34.12 26.43

----------------------------------------------------------------
CARP0605-001 07/01/2011

Monterey County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 31.77 24.84
Journeyman Carpenter........$ 31.62 24.84
Millwright..................$ 34.12 26.43

----------------------------------------------------------------
CARP0701-001 07/01/2011

Fresno and Madera Counties

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 30.42 24.84
Journeyman Carpenter........$ 30.27 24.84
Millwright..................$ 32.77 26.43

----------------------------------------------------------------
CARP0713-001 07/01/2011

Alameda County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 37.65 24.84
Journeyman Carpenter........$ 37.50 24.84
Millwright..................$ 37.60 26.43

----------------------------------------------------------------
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CARP1109-001 07/01/2011

Kings County

Rates Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 37.50 24.84
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 30.42 24.84
Journeyman Carpenter........$ 30.27 24.84
Millwright..................$ 32.77 26.43

----------------------------------------------------------------
ELEC0006-001 12/01/2010

ALAMEDA, CONTRA COSTA, MONTEREY, SAN BENITO, SAN FRANCISCO,
SAN MATEO, SANTA CLARA, AND SANTA CRUZ COUNTIES

Rates Fringes

Sound & Communications
Installer...................$ 29.87 3%+12.95
Technician..................$ 34.01 3%+12.95

SCOPE OF WORK: Including any data system whose only function
is to transmit or receive information; excluding all other
data systems or multiple systems which include control
function or power supply; inclusion or exclusion of
terminations and testings of conductors determined by
their function; excluding fire alarm work when installed
in raceways (including wire and cable pulling) and when
performed on new or major remodel building projects or
jobs for which the conductors for the fire alarm system are
installed in conduit; excluding installation of raceway
systems, line voltage work, industrial work, life-safety
systems (all buildings having floors located more than 75'
above the lowest floor level having building access);
excluding energy management systems.

FOOTNOTE: Fire alarm work when installed in raceways
(including wire and cable pulling), on projects which
involve new or major remodel building construction, for
which the conductors for the fire alarm system are
installed in the conduit, shall be performed by the inside
electrician.

----------------------------------------------------------------
ELEC0006-007 12/01/2010

SAN FRANCISCO COUNTY

Rates Fringes

ELECTRICIAN......................$ 53.05 22.69
----------------------------------------------------------------
ELEC0006-008 12/01/2006
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CALAVERAS, MARIPOSA, MERCED, SAN JOAQUIN, STANISLAUS AND
TUOLUMNE COUNTIES

Rates Fringes

Communications System
Installer...................$ 23.47 3%+10.65
Technician..................$ 26.72 3%+10.65

SCOPE OF WORK: Including any data system whose only function
is to transmit or receive information; excluding all other
data systems or multiple systems which include control
function or power supply; inclusion or exclusion of
terminations and testings of conductors determined by
their function; excluding fire alarm work when installed
in raceways (including wire and cable pulling) and when
performed on new or major remodel building projects or
jobs for which the conductors for the fire alarm system are
installed in conduit; excluding installation of raceway
systems, line voltage work, industrial work, life-safety
systems (all buildings having floors located more than 75'
above the lowest floor level having building access);
excluding energy management systems.

FOOTNOTE: Fire alarm work when installed in raceways
(including wire and cable pulling), on projects which
involve new or major remodel building construction, for
which the conductors for the fire alarm system are
installed in the conduit, shall be performed by the inside
electrician.

----------------------------------------------------------------
ELEC0100-002 06/01/2011

FRESNO, KINGS, AND MADERA COUNTIES

Rates Fringes

ELECTRICIAN......................$ 32.85 3%+16.30
----------------------------------------------------------------
ELEC0100-005 07/01/2011

FRESNO, KINGS, MADERA

Rates Fringes

Communications System
Installer...................$ 26.29 13.74
Technician..................$ 29.93 13.85

SCOPE OF WORK
Includes the installation testing, service and maintenance,
of the following systems which utilize the transmission
and/or transference of voice, sound, vision and digital for
commercial, education, security and entertainment purposes
for the following: TV monitoring and surveillance,
background-foreground music, intercom and telephone
interconnect, inventory control systems, microwave
transmission, multi-media, multiplex, nurse call system,
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radio page, school intercom and sound, burglar alarms, and
low voltage master clock systems.

A. SOUND AND VOICE TRANSMISSION/TRANSFERENCE SYSTEMS
Background foreground music, Intercom and telephone
interconnect systems, Telephone systems Nurse call systems,
Radio page systems, School intercom and sound systems,
Burglar alarm systems, Low voltage, master clock systems,
Multi-media/multiplex systems, Sound and musical
entertainment systems, RF systems, Antennas and Wave Guide,

B. FIRE ALARM SYSTEMS Installation, wire pulling and testing

C. TELEVISION AND VIDEO SYSTEMS Television monitoring and
surveillance systems Video security systems, Video
entertainment systems, Video educational systems, Microwave
transmission systems, CATV and CCTV

D. SECURITY SYSTEMS Perimeter security systems Vibration
sensor systems Card access systems Access control systems,
Sonar/infrared monitoring equipment

E. COMMUNICATIONS SYSTEMS THAT TRANSMIT OR RECEIVE
INFORMATION AND/OR CONTROL SYSTEMS THAT ARE INTRINSIC TO
THE ABOVE LISTED SYSTEMS SCADA (Supervisory Control and
Data Acquisition) PCM (Pulse Code Modulation) Inventory
Control Systems, Digital Data Systems Broadband and
Baseband and Carriers Point of Sale Systems, VSAT Data
Systems Data Communication Systems RF and Remote Control
Systems, Fiber Optic Data Systems

WORK EXCLUDED Raceway systems are not covered (excluding
Ladder-Rack for the purpose of the above listed systems).
Chases and/or nipples (not to exceed 10 feet) may be
installed on open wiring systems. Energy management
systems. SCADA (Supervisory Control and Data Acquisition)
when not intrinsic to the above listed systems (in the
scope). Fire alarm systems when installed in raceways
(including wire and cable pulling) shall be performed at
the electrician wage rate, when either of the following two
(2) conditions apply:
1. The project involves new or major remodel building trades
construction.
2. The conductors for the fire alarm system are installed in
conduit.

----------------------------------------------------------------
* ELEC0234-001 05/31/2011

MONTEREY, SAN BENITO AND SANTA CRUZ COUNTIES

Rates Fringes

ELECTRICIAN......................$ 41.20 21.50
----------------------------------------------------------------
ELEC0302-001 06/01/2011

CONTRA COSTA COUNTY

Rates Fringes
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CABLE SPLICER....................$ 52.49 3%+20.95
ELECTRICIAN......................$ 46.21 3%+20.95
----------------------------------------------------------------
* ELEC0332-001 11/28/2011

SANTA CLARA COUNTY

Rates Fringes

CABLE SPLICER....................$ 57.01 29.165
ELECTRICIAN......................$ 49.57 28.14

FOOTNOTES: Work under compressed air or where gas masks are
required, orwork on ladders, scaffolds, stacks, "Bosun's
chairs," or other structures and where the workers are not
protected by permanent guard rails at a distance of 40 to
60 ft. from the ground or supporting structures: to be paid
one and one-half times the straight-time rate of pay.
Work on structures of 60 ft. or over (as described above):
to be paid twice the straight-time rate of pay.

----------------------------------------------------------------
ELEC0595-001 06/01/2011

ALAMEDA COUNTY

Rates Fringes

CABLE SPLICER....................$ 50.63 3%+25.43
ELECTRICIAN......................$ 45.00 3%+25.43
----------------------------------------------------------------
* ELEC0595-002 12/01/2011

CALAVERAS AND SAN JOAQUIN COUNTIES

Rates Fringes

CABLE SPLICER....................$ 37.13 9.025%+9.09
ELECTRICIAN

(1) Tunnel work.............$ 34.65 9.025%+9.09
(2) All other work.........$ 33.00 9.025%+9.09

----------------------------------------------------------------
* ELEC0617-001 06/01/2011

SAN MATEO COUNTY

Rates Fringes

ELECTRICIAN......................$ 50.00 23.14
----------------------------------------------------------------
ELEC0684-001 07/01/2010

MARIPOSA, MERCED, STANISLAUS AND TUOLUMNE COUNTIES

Rates Fringes

ELECTRICIAN......................$ 34.60 3%+16.90

CABLE SPLICER = 110% of Journeyman Electrician
----------------------------------------------------------------
ELEC1245-001 06/01/2011
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Rates Fringes

LINE CONSTRUCTION
(1) Lineman; Cable splicer..$ 47.87 13.87
(2) Equipment specialist
(operates crawler
tractors, commercial motor
vehicles, backhoes,
trenchers, cranes (50 tons
and below), overhead &
underground distribution
line equipment)...........$ 38.23 12.80
(3) Groundman...............$ 29.25 12.53
(4) Powderman...............$ 42.75 12.97

HOLIDAYS: New Year's Day, M.L. King Day, Memorial Day,
Independence Day, Labor Day, Veterans Day, Thanksgiving Day
and day after Thanksgiving, Christmas Day

----------------------------------------------------------------
ELEV0008-001 01/01/2011

Rates Fringes

ELEVATOR MECHANIC................$ 56.14 21.785

FOOTNOTE:
PAID VACATION: Employer contributes 8% of regular hourly
rate as vacation pay credit for employees with more than 5
years of service, and 6% for 6 months to 5 years of service.
PAID HOLIDAYS: New Years Day, Memorial Day, Independence Day,
Labor Day, Veterans Day, Thanksgiving Day, Friday after
Thanksgiving, and Christmas Day.

----------------------------------------------------------------
ENGI0003-008 07/01/2009

Rates Fringes

Dredging: (DREDGING:
CLAMSHELL & DIPPER DREDGING;
HYDRAULIC SUCTION DREDGING:)

AREA 1:
(1) Leverman...............$ 38.94 22.58
(2) Dredge Dozer; Heavy
duty repairman.............$ 33.98 22.58
(3) Booster Pump
Operator; Deck
Engineer; Deck mate;
Dredge Tender; Winch
Operator...................$ 32.86 22.58
(4) Bargeman; Deckhand;
Fireman; Leveehand; Oiler..$ 29.56 22.58

AREA 2:
(1) Leverman...............$ 40.94 22.58
(2) Dredge Dozer; Heavy
duty repairman.............$ 35.98 22.58
(3) Booster Pump
Operator; Deck
Engineer; Deck mate;
Dredge Tender; Winch
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Operator...................$ 34.86 22.58
(4) Bargeman; Deckhand;
Fireman; Leveehand; Oiler..$ 31.56 22.58

AREA DESCRIPTIONS

AREA 1: ALAMEDA,BUTTE, CONTRA COSTA, KINGS, MARIN, MERCED,
NAPA, SACRAMENTO, SAN BENITO, SAN FRANCISCO, SAN JOAQUIN,
SAN MATEO, SANTA CLARA, SANTA CRUZ, SOLANO, STANISLAUS,
SUTTER, YOLO, AND YUBA COUNTIES

AREA 2: MODOC COUNTY

THE REMAINGING COUNTIES ARE SPLIT BETWEEN AREA 1 AND AREA 2
AS NOTED BELOW:

ALPINE COUNTY:
Area 1: Northernmost part
Area 2: Remainder

CALAVERAS COUNTY:
Area 1: Remainder
Area 2: Eastern part

COLUSA COUNTY:
Area 1: Eastern part
Area 2: Remainder

ELDORADO COUNTY:
Area 1: North Central part
Area 2: Remainder

FRESNO COUNTY:
Area 1: Remainder
Area 2: Eastern part

GLENN COUNTY:
Area 1: Eastern part
Area 2: Remainder

LASSEN COUNTY:
Area 1: Western part along the Southern portion of border
with Shasta County

Area 2: Remainder

MADERA COUNTY:
Area 1: Except Eastern part
Area 2: Eastern part

MARIPOSA COUNTY
Area 1: Except Eastern part
Area 2: Eastern part

MONTERREY COUNTY
Area 1: Except Southwestern part
Area 2: Southwestern part

NEVADA COUNTY:
Area 1: All but the Northern portion along the border of
Sierra County
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Area 2: Remainder

PLACER COUNTY:
Area 1: Al but the Central portion
Area 2: Remainder

PLUMAS COUNTY:
Area 1: Western portion
Area 2: Remainder

SHASTA COUNTY:
Area 1: All but the Northeastern corner
Area 2: Remainder

SIERRA COUNTY:
Area 1: Western part
Area 2: Remainder

SISKIYOU COUNTY:
Area 1: Central part
Area 2: Remainder

SONOMA COUNTY:
Area 1: All but the Northwestern corner
Area 2: Remainder

TEHAMA COUNTY:
Area 1: All but the Western border with Mendocino & Trinity
Counties

Area 2: Remainder

TRINITY COUNTY:
Area 1: East Central part and the Northeastern border with
Shasta County

Area 2: Remainder

TUOLUMNE COUNTY:
Area 1: Except Eastern part
Area 2: Eastern part
----------------------------------------------------------------
* ENGI0003-018 06/27/2011

"AREA 1" WAGE RATES ARE LISTED BELOW

"AREA 2" RECEIVES AN ADDITIONAL $2.00 PER HOUR ABOVE AREA 1
RATES.

SEE AREA DEFINITIONS BELOW

Rates Fringes

OPERATOR: Power Equipment
(AREA 1:)

GROUP 1.....................$ 37.77 27.52
GROUP 2.....................$ 36.24 27.52
GROUP 3.....................$ 34.76 27.52
GROUP 4.....................$ 33.38 27.52
GROUP 5.....................$ 32.11 27.52
GROUP 6.....................$ 30.79 27.52

Page 14 of 43

1/7/2012http://www.wdol.gov/wdol/scafiles/davisbacon/CA29.dvb



GROUP 7.....................$ 29.65 27.52
GROUP 8.....................$ 28.51 27.52
GROUP 8-A...................$ 28.30 27.52

OPERATOR: Power Equipment
(Cranes and Attachments -
AREA 1:)

GROUP 1
Cranes.....................$ 38.65 27.52
Oiler......................$ 29.39 27.52
Truck crane oiler..........$ 31.68 27.52

GROUP 2
Cranes.....................$ 36.89 27.52
Oiler......................$ 29.18 27.52
Truck crane oiler..........$ 31.42 27.52

GROUP 3
Cranes.....................$ 35.14 27.52
Hydraulic..................$ 30.79 27.52
Oiler......................$ 28.90 27.52
Truck Crane Oiler..........$ 31.18 27.52

OPERATOR: Power Equipment
(Piledriving - AREA 1:)

GROUP 1
Lifting devices............$ 38.99 27.52
Oiler......................$ 29.73 27.52
Truck crane oiler..........$ 32.01 27.52

GROUP 2
Lifting devices............$ 37.17 27.52
Oiler......................$ 29.46 27.52
Truck Crane Oiler..........$ 31.76 27.52

GROUP 3
Lifting devices............$ 35.49 27.52
Oiler......................$ 29.24 27.52
Truck Crane Oiler..........$ 31.47 27.52

GROUP 4.....................$ 33.72 27.52
GROUP 5.....................$ 31.08 27.52
GROUP 6.....................$ 28.85 27.52

OPERATOR: Power Equipment
(Steel Erection - AREA 1:)

GROUP 1
Cranes.....................$ 39.62 27.52
Oiler......................$ 30.07 27.52
Truck Crane Oiler..........$ 32.30 27.52

GROUP 2
Cranes.....................$ 37.85 27.52
Oiler......................$ 29.80 27.52
Truck Crane Oiler..........$ 32.08 27.52

GROUP 3
Cranes.....................$ 36.37 27.52
Hydraulic..................$ 31.42 27.52
Oiler......................$ 29.58 27.52
Truck Crane Oiler..........$ 31.81 27.52

GROUP 4.....................$ 34.35 27.52
GROUP 5.....................$ 33.05 27.52

OPERATOR: Power Equipment
(Tunnel and Underground Work
- AREA 1:)

SHAFTS, STOPES, RAISES:
GROUP 1....................$ 33.87 27.52
GROUP 1-A..................$ 36.34 27.52
GROUP 2....................$ 32.61 27.52
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GROUP 3....................$ 31.28 27.52
GROUP 4....................$ 30.14 27.52
GROUP 5....................$ 29.00 27.52

UNDERGROUND:
GROUP 1....................$ 33.77 27.52
GROUP 1-A..................$ 36.34 27.52
GROUP 2....................$ 32.51 27.52
GROUP 3....................$ 31.18 27.52
GROUP 4....................$ 30.04 27.52
GROUP 5....................$ 28.90 27.52

FOOTNOTE: Work suspended by ropes or cables, or work on a
Yo-Yo Cat: $.60 per hour additional.

POWER EQUIPMENT OPERATOR CLASSIFICATIONS

GROUP 1: Operator of helicopter (when used in erection work);
Hydraulic excavator, 7 cu. yds. and over; Power shovels,
over 7 cu. yds.

GROUP 2: Highline cableway; Hydraulic excavator, 3-1/2 cu.
yds. up to 7 cu. yds.; Licensed construction work boat
operator, on site; Power blade operator (finish); Power
shovels, over 1 cu. yd. up to and including 7 cu. yds.
m.r.c.

GROUP 3: Asphalt milling machine; Cable backhoe; Combination
backhoe and loader over 3/4 cu. yds.; Continuous flight tie
back machine assistant to engineer or mechanic; Crane
mounted continuous flight tie back machine, tonnage to
apply; Crane mounted drill attachment, tonnage to apply;
Dozer, slope brd; Gradall; Hydraulic excavator, up to 3 1/2
cu. yds.; Loader 4 cu. yds. and over; Long reach excavator;
Multiple engine scraper (when used as push pull); Power
shovels, up to and including 1 cu. yd.; Pre-stress wire
wrapping machine; Side boom cat, 572 or larger; Track
loader 4 cu. yds. and over; Wheel excavator (up to and
including 750 cu. yds. per hour)

GROUP 4: Asphalt plant engineer/box person; Chicago boom;
Combination backhoe and loader up to and including 3/4 cu.
yd.; Concrete batch plant (wet or dry); Dozer and/or push
cat; Pull- type elevating loader; Gradesetter, grade
checker (GPS, mechanical or otherwise); Grooving and
grinding machine; Heading shield operator; Heavy-duty
drilling equipment, Hughes, LDH, Watson 3000 or similar;
Heavy-duty repairperson and/or welder; Lime spreader;
Loader under 4 cu. yds.; Lubrication and service engineer
(mobile and grease rack); Mechanical finishers or spreader
machine (asphalt, Barber-Greene and similar); Miller
Formless M-9000 slope paver or similar; Portable crushing
and screening plants; Power blade support; Roller operator,
asphalt; Rubber-tired scraper, self-loading (paddle-wheels,
etc.); Rubber- tired earthmoving equipment (scrapers); Slip
form paver (concrete); Small tractor with drag; Soil
stabilizer (P & H or equal); Spider plow and spider puller;
Tubex pile rig; Unlicensed constuction work boat operator,
on site; Timber skidder; Track loader up to 4 yds.;
Tractor-drawn scraper; Tractor, compressor drill
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combination; Welder; Woods-Mixer (and other similar Pugmill
equipment)

GROUP 5: Cast-in-place pipe laying machine; Combination
slusher and motor operator; Concrete conveyor or concrete
pump, truck or equipment mounted; Concrete conveyor,
building site; Concrete pump or pumpcrete gun; Drilling
equipment, Watson 2000, Texoma 700 or similar; Drilling and
boring machinery, horizontal (not to apply to waterliners,
wagon drills or jackhammers); Concrete mixer/all; Person
and/or material hoist; Mechanical finishers (concrete)
(Clary, Johnson, Bidwell Bridge Deck or similar types);
Mechanical burm, curb and/or curb and gutter machine,
concrete or asphalt); Mine or shaft hoist; Portable
crusher; Power jumbo operator (setting slip-forms, etc., in
tunnels); Screed (automatic or manual); Self-propelled
compactor with dozer; Tractor with boom D6 or smaller;
Trenching machine, maximum digging capacity over 5 ft.
depth; Vermeer T-600B rock cutter or similar

GROUP 6: Armor-Coater (or similar); Ballast jack tamper;
Boom- type backfilling machine; Assistant plant engineer;
Bridge and/or gantry crane; Chemical grouting machine,
truck-mounted; Chip spreading machine operator; Concrete
saw (self-propelled unit on streets, highways, airports and
canals); Deck engineer; Drilling equipment Texoma 600,
Hughes 200 Series or similar up to and including 30 ft.
m.r.c.; Drill doctor; Helicopter radio operator;
Hydro-hammer or similar; Line master; Skidsteer loader,
Bobcat larger than 743 series or similar (with
attachments); Locomotive; Lull hi-lift or similar; Oiler,
truck mounted equipment; Pavement breaker, truck-mounted,
with compressor combination; Paving fabric installation
and/or laying machine; Pipe bending machine (pipelines
only); Pipe wrapping machine (tractor propelled and
supported); Screed (except asphaltic concrete paving);
Self- propelled pipeline wrapping machine; Soils &
materials tester; Tractor; Self-loading chipper; Concrete
barrier moving machine

GROUP 7: Ballast regulator; Boom truck or dual-purpose
A-frame truck, non-rotating - under 15 tons; Truck-mounted
rotating telescopic boom type lifting device, Manitex or
similar (boom truck) - under 15 tons; Cary lift or similar;
Combination slurry mixer and/or cleaner; Drilling
equipment, 20 ft. and under m.r.c.; Firetender (hot plant);
Grouting machine operator; Highline cableway signalperson;
Stationary belt loader (Kolman or similar); Lift slab
machine (Vagtborg and similar types); Maginnes internal
full slab vibrator; Material hoist (1 drum); Mechanical
trench shield; Pavement breaker with or without compressor
combination); Pipe cleaning machine (tractor propelled and
supported); Post driver; Roller (except asphalt); Chip
Seal; Self-propelled automatically applied concrete curing
mahcine (on streets, highways, airports and canals);
Self-propelled compactor (without dozer); Signalperson;
Slip-form pumps (lifting device for concrete forms); Tie
spacer; Tower mobile; Trenching machine, maximum digging
capacity up to and including 5 ft. depth; Truck- type loader
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GROUP 8: Bit sharpener; Boiler tender; Box operator;
Brakeperson; Combination mixer and compressor
(shotcrete/gunite); Compressor operator; Deckhand; Fire
tender; Forklift (under 20 ft.); Generator;
Gunite/shotcrete equipment operator; Hydraulic monitor; Ken
seal machine (or similar); Mixermobile; Oiler; Pump
operator; Refrigeration plant; Reservoir-debris tug (self-
propelled floating); Ross Carrier (construction site);
Rotomist operator; Self-propelled tape machine; Shuttlecar;
Self-propelled power sweeper operator (includes vacuum
sweeper); Slusher operator; Surface heater; Switchperson;
Tar pot firetender; Tugger hoist, single drum; Vacuum
cooling plant; Welding machine (powered other than by
electricity)

GROUP 8-A: Elevator operator; Skidsteer loader-Bobcat 743
series or smaller, and similar (without attachments); Mini
excavator under 25 H.P. (backhoe-trencher); Tub grinder
wood chipper

----------------------------------------------------------

ALL CRANES AND ATTACHMENTS

GROUP 1: Clamshell and dragline over 7 cu. yds.; Crane, over
100 tons; Derrick, over 100 tons; Derrick barge
pedestal-mounted, over 100 tons; Self-propelled boom-type
lifting device, over 100 tons

GROUP 2: Clamshell and dragline over 1 cu. yd. up to and
including 7 cu. yds.; Crane, over 45 tons up to and
including 100 tons; Derrick barge, 100 tons and under;
Self-propelled boom-type lifting device, over 45 tons;
Tower crane

GROUP 3: Clamshell and dragline up to and including 1 cu.
yd.; Cranes 45 tons and under; Self-propelled boom-type
lifting device 45 tons and under; Boom Truck or dual
purpose A-frame truck, non-rotating over 15 tons;
Truck-mounted rotating telescopic boom type lifting device,
Manitex or similar (boom truck) over 15 tons;

-----------------------------------------------------------

PILEDRIVERS

GROUP 1: Derrick barge pedestal mounted over 100 tons;
Clamshell over 7 cu. yds.; Self-propelled boom-type lifting
device over 100 tons; Truck crane or crawler, land or barge
mounted over 100 tons

GROUP 2: Derrick barge pedestal mounted 45 tons to and
including 100 tons; Clamshell up to and including 7 cu.
yds.; Self-propelled boom-type lifting device over 45 tons;
Truck crane or crawler, land or barge mounted, over 45 tons
up to and including 100 tons; Fundex F-12 hydraulic pile rig

GROUP 3: Derrick barge pedestal mounted under 45 tons; Self-
propelled boom-type lifting device 45 tons and under;
Skid/scow piledriver, any tonnage; Truck crane or crawler,
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land or barge mounted 45 tons and under

GROUP 4: Assistant operator in lieu of assistant to engineer;
Forklift, 10 tons and over; Heavy-duty repairperson/welder

GROUP 5: Deck engineer

GROUP 6: Deckhand; Fire tender

-------------------------------------------------------------

STEEL ERECTORS

GROUP 1: Crane over 100 tons; Derrick over 100 tons; Self-
propelled boom-type lifting device over 100 tons

GROUP 2: Crane over 45 tons to 100 tons; Derrick under 100
tons; Self-propelled boom-type lifting device over 45 tons
to 100 tons; Tower crane

GROUP 3: Crane, 45 tons and under; Self-propelled boom-type
lifting device, 45 tons and under

GROUP 4: Chicago boom; Forklift, 10 tons and over; Heavy-duty
repair person/welder

GROUP 5: Boom cat

--------------------------------------------------------------
--

TUNNEL AND UNDERGROUND WORK

GROUP 1-A: Tunnel bore machine operator, 20' diameter or more

GROUP 1: Heading shield operator; Heavy-duty repairperson;
Mucking machine (rubber tired, rail or track type); Raised
bore operator (tunnels); Tunnel mole bore operator

GROUP 2: Combination slusher and motor operator; Concrete
pump or pumpcrete gun; Power jumbo operator

GROUP 3: Drill doctor; Mine or shaft hoist

GROUP 4: Combination slurry mixer cleaner; Grouting Machine
operator; Motorman

GROUP 5: Bit Sharpener; Brakeman; Combination mixer and
compressor (gunite); Compressor operator; Oiler; Pump
operator; Slusher operator

-----------------------------------------------------------

AREA DESCRIPTIONS:

POWER EQUIPMENT OPERATORS, CRANES AND ATTACHMENTS,TUNNEL AND
UNDERGROUND [These areas do not apply to Piledrivers and
Steel Erectors]

AREA 1: ALAMEDA, BUTTE, CONTRA COSTA, KINGS, MARIN, MERCED,
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NAPA, SACRAMENTO, SAN BENITO, SAN FRANCISCO, SAN JOAQUIN,
SAN MATEO, SANTA CLARA, SANTA CRUZ, SOLANO, STANISLAUS,
SUTTER, YOLO, AND YUBA COUNTIES

AREA 2 - MODOC COUNTY

THE REMAINING COUNTIES ARE SPLIT BETWEEN AREA 1 AND AREA 2 AS
NOTED BELOW:

ALPINE COUNTY:
Area 1: Northernmost part
Area 2: Remainder

CALAVERAS COUNTY:
Area 1: Except Eastern part
Area 2: Eastern part

COLUSA COUNTY:
Area 1: Eastern part
Area 2: Remainder

DEL NORTE COUNTY:
Area 1: Extreme Southwestern corner
Area 2: Remainder

ELDORADO COUNTY:
Area 1: North Central part
Area 2: Remainder

FRESNO COUNTY
Area 1: Except Eastern part
Area 2: Eastern part

GLENN COUNTY:
Area 1: Eastern part
Area 2: Remainder

HUMBOLDT COUNTY:
Area 1: Except Eastern and Southwestern parts
Area 2: Remainder

LAKE COUNTY:
Area 1: Southern part
Area 2: Remainder

LASSEN COUNTY:
Area 1: Western part along the Southern portion of border
with Shasta County

Area 2: Remainder

MADERA COUNTY
Area 1: Remainder
Area 2: Eastern part

MARIPOSA COUNTY
Area 1: Remainder
Area 2: Eastern part

MENDOCINO COUNTY:
Area 1: Central and Southeastern parts
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Area 2: Remainder

MONTEREY COUNTY
Area 1: Remainder
Area 2: Southwestern part

NEVADA COUNTY:
Area 1: All but the Northern portion along the border of
Sierra County

Area 2: Remainder

PLACER COUNTY:
Area 1: All but the Central portion
Area 2: Remainder

PLUMAS COUNTY:
Area 1: Western portion
Area 2: Remainder

SHASTA COUNTY:
Area 1: All but the Northeastern corner
Area 2: Remainder

SIERRA COUNTY:
Area 1: Western part
Area 2: Remainder

SISKIYOU COUNTY:
Area 1: Central part
Area 2: Remainder

SONOMA COUNTY:
Area 1: All but the Northwestern corner
Area 2: Reaminder

TEHAMA COUNTY:
Area 1: All but the Western border with mendocino & Trinity
Counties

Area 2: Remainder

TRINITY COUNTY:
Area 1: East Central part and the Northeaster border with
Shasta County

Area 2: Remainder

TULARE COUNTY;
Area 1: Remainder
Area 2: Eastern part

TUOLUMNE COUNTY:
Area 1: Remainder
Area 2: Eastern Part
----------------------------------------------------------------
* ENGI0003-019 06/27/2011

SEE AREA DESCRIPTIONS BELOW

Rates Fringes

OPERATOR: Power Equipment
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(LANDSCAPE WORK ONLY)
GROUP 1
AREA 1.....................$ 28.64 19.96
AREA 2.....................$ 30.64 19.96

GROUP 2
AREA 1.....................$ 25.04 19.96
AREA 2.....................$ 27.04 19.96

GROUP 3
AREA 1.....................$ 20.43 19.96
AREA 2.....................$ 22.43 19.96

GROUP DESCRIPTIONS:

GROUP 1: Landscape Finish Grade Operator: All finish grade
work regardless of equipment used, and all equipment with a
rating more than 65 HP.

GROUP 2: Landscape Operator up to 65 HP: All equipment with
a manufacturer's rating of 65 HP or less except equipment
covered by Group 1 or Group 3. The following equipment
shall be included except when used for finish work as long
as manufacturer's rating is 65 HP or less: A-Frame and
Winch Truck, Backhoe, Forklift, Hydragraphic Seeder
Machine, Roller, Rubber-Tired and Track Earthmoving
Equipment, Skiploader, Straw Blowers, and Trencher 31 HP up
to 65 HP.

GROUP 3: Landscae Utility Operator: Small Rubber-Tired
Tractor, Trencher Under 31 HP.

AREA DESCRIPTIONS:

AREA 1: ALAMEDA, BUTTE, CONTRA COSTA, KINGS, MARIN, MERCED,
NAPA, SACRAMENTO, SAN BENITO, SAN FRANCISCO, SAN JOAQUIN,
SAN MATEO, SANTA CLARA, SANTA CRUZ, SOLANO, STANISLAUS,
SUTTER, YOLO, AND YUBA COUNTIES

AREA 2 - MODOC COUNTY

THE REMAINING COUNTIES ARE SPLIT BETWEEN AREA 1 AND AREA 2 AS
NOTED BELOW:

ALPINE COUNTY:
Area 1: Northernmost part
Area 2: Remainder

CALAVERAS COUNTY:
Area 1: Except Eastern part
Area 2: Eastern part

COLUSA COUNTY:
Area 1: Eastern part
Area 2: Remainder

DEL NORTE COUNTY:
Area 1: Extreme Southwestern corner
Area 2: Remainder

ELDORADO COUNTY:
Area 1: North Central part
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Area 2: Remainder

FRESNO COUNTY
Area 1: Except Eastern part
Area 2: Eastern part

GLENN COUNTY:
Area 1: Eastern part
Area 2: Remainder

HUMBOLDT COUNTY:
Area 1: Except Eastern and Southwestern parts
Area 2: Remainder

LAKE COUNTY:
Area 1: Southern part
Area 2: Remainder

LASSEN COUNTY:
Area 1: Western part along the Southern portion of border
with Shasta County

Area 2: Remainder

MADERA COUNTY
Area 1: Remainder
Area 2: Eastern part

MARIPOSA COUNTY
Area 1: Remainder
Area 2: Eastern part

MENDOCINO COUNTY:
Area 1: Central and Southeastern parts
Area 2: Remainder

MONTEREY COUNTY
Area 1: Remainder
Area 2: Southwestern part

NEVADA COUNTY:
Area 1: All but the Northern portion along the border of
Sierra County

Area 2: Remainder

PLACER COUNTY:
Area 1: All but the Central portion
Area 2: Remainder

PLUMAS COUNTY:
Area 1: Western portion
Area 2: Remainder

SHASTA COUNTY:
Area 1: All but the Northeastern corner
Area 2: Remainder

SIERRA COUNTY:
Area 1: Western part
Area 2: Remainder
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SISKIYOU COUNTY:
Area 1: Central part
Area 2: Remainder

SONOMA COUNTY:
Area 1: All but the Northwestern corner
Area 2: Reaminder

TEHAMA COUNTY:
Area 1: All but the Western border with mendocino & Trinity
Counties

Area 2: Remainder

TRINITY COUNTY:
Area 1: East Central part and the Northeaster border with
Shasta County

Area 2: Remainder

TULARE COUNTY;
Area 1: Remainder
Area 2: Eastern part

TUOLUMNE COUNTY:
Area 1: Remainder
Area 2: Eastern Part
----------------------------------------------------------------
IRON0002-004 07/01/2010

Rates Fringes

Ironworkers:
Fence Erector...............$ 26.58 15.26
Ornamental, Reinforcing
and Structural..............$ 33.00 23.73

PREMIUM PAY:

$6.00 additional per hour at the following locations:

China Lake Naval Test Station, Chocolate Mountains Naval
Reserve-Niland,
Edwards AFB, Fort Irwin Military Station, Fort Irwin Training
Center-Goldstone, San Clemente Island, San Nicholas Island,
Susanville Federal Prison, 29 Palms - Marine Corps, U.S. Marine
Base - Barstow, U.S. Naval Air Facility - Sealey, Vandenberg AFB

$4.00 additional per hour at the following locations:

Army Defense Language Institute - Monterey, Fallon Air Base,
Naval Post Graduate School - Monterey, Yermo Marine Corps
Logistics Center

$2.00 additional per hour at the following locations:

Port Hueneme, Port Mugu, U.S. Coast Guard Station - Two Rock

----------------------------------------------------------------
LABO0036-001 07/01/2007

SAN FRANCISCO AND SAN MATEO COUNTIES:
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Rates Fringes

MASON TENDER, BRICK..............$ 26.93 16.50

FOOTNOTES: Underground work such as sewers, manholes, catch
basins, sewer pipes, telephone conduits, tunnels and cut
trenches: $5.00 per day additional. Work in live sewage:
$2.50 per day additional.

----------------------------------------------------------------
LABO0036-002 07/01/2007

SAN FRANCISCO AND SAN MATEO COUNTIES:

Rates Fringes

PLASTER TENDER...................$ 26.48 16.23

FOOTNOTES: Work on a suspended scaffold: $5.00 per day
additional. Work operating a plaster mixer pump gun: $1.00
per hour additional.

----------------------------------------------------------------
* LABO0067-002 04/01/2010

AREA "A" - ALAMEDA, CONTRA COSTA, MARIN, SAN FRANCISCO, SAN
MATEO AND SANTA CLARA COUNTIES

AREA "B" - ALPINE, AMADOR, BUTTE, CALAVERAS, COLUSA, DEL
NORTE, EL DORADO, FRESNO, GLENN, HUMBOLDT, KINGS, LAKE, LASSEN,
MADERA, MARIPOSA, MENDOCINO, MERCED, MODOC, MONTEREY, NAPA,
NEVADA, PLACER, PLUMAS, SACRAMENTO, SAN BENITO, SAN JOAQUIN,
SANTA CRUZ, SHASTA, SIERRA, SISKIYOU, SOLANO, SONOMA,
STANISLAUS, SUTTER, TEHAMA, TRINITY, TULARE, TUOLUMNE, YOLO AND
YUBA COUNTIES

Rates Fringes

Asbestos Removal Laborer
Areas A & B.................$ 18.68 5.88

LABORER (Lead Removal)
Area A......................$ 36.25 5.94
Area B......................$ 35.25 5.94

ASBESTOS REMOVAL-SCOPE OF WORK: Site mobilization; initial
site clean-up; site preparation; removal of
asbestos-containing materials from walls and ceilings; or
from pipes, boilers and mechanical systems only if they are
being scrapped; encapsulation, enclosure and disposal of
asbestos-containing materials by hand or with equipment or
machinery; scaffolding; fabrication of temporary wooden
barriers; and assembly of decontamination stations.

----------------------------------------------------------------
LABO0067-003 07/01/2009

AREA A: ALAMEDA, CONTRA COSTA, MARIN, SAN FRANCISCO, SAN MATEO
& SANTA CLARA

AREA B: ALPINE, AMADOR, BUTTE, CALAVERAS, COLUSA, DEL NORTE,
EL DORADO, FRESNO, GLENN, HUMBOLDT, KINGS, LAKE, LASSEN,
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MADERA, MARIPOSA, MENOCINO, MERCED, MODOC, MONTEREY, NAPA,
NEVADA, PLACER, PLUMAS, SANCRMENTO, SAN BENITO, SAN JOAQUIN,
SANTA CRUZ, SIERRA, SHASTA, SISKIYOU, SOLANO, SONOMA,
STANISLAUS,TEHAMA,TRINITY, TULARE, TUOLUMNE, YOLO & YUBA
COUNTIES

Rates Fringes

LABORER (TRAFFIC CONTROL/LANE
CLOSURE)

Escort Driver, Flag Person
Area A.....................$ 26.89 14.93
Area B.....................$ 25.89 14.93

Traffic Control Person I
Area A.....................$ 27.19 14.93
Area B.....................$ 26.19 14.93

Traffic Control Person II
Area A.....................$ 24.69 14.93
Area B.....................$ 23.69 14.93

TRAFFIC CONTROL PERSON I: Layout of traffic control, crash
cushions, construction area and roadside signage.

TRAFFIC CONTROL PERSON II: Installation and removal of
temporary/permanent signs, markers, delineators and crash
cushions.

----------------------------------------------------------------
LABO0067-006 06/28/2010

AREA "A" - ALAMEDA, CONTRA COSTA, MARIN, SAN FRANCISCO, SAN
MATEO AND SANTA CLARA COUNTIES

AREA "B" - ALPINE, AMADOR, BUTTE, CALAVERAS, COLUSA, EL
DORADO, FRESNO, GLENN, KINGS, LASSEN, MADERA, MARIPOSA, MERCED,
MODOC, MONTEREY, NAPA, NEVADA, PLACER, PLUMAS, SACRAMENTO, SAN
BENITO, SAN JOAQUIN, SANTA CRUZ, SHASTA, SIERRA, SISKIYOU,
SOLANO, SONOMA, STANISLAUS, SUTTER, TEHAMA, TRINITY, TULARE,
TUOLUMNE, YOLO AND YUBA COUNTIES

Rates Fringes

Laborers: (CONSTRUCTION CRAFT
LABORERS - AREA A:)

Construction Specialist
Group.......................$ 27.84 15.82
GROUP 1.....................$ 27.14 15.82
GROUP 1-a...................$ 27.36 15.82
GROUP 1-c...................$ 27.19 15.82
GROUP 1-e...................$ 27.69 15.82
GROUP 1-f...................$ 27.72 15.82
GROUP 1-g (Contra Costa
County).....................$ 27.34 15.82
GROUP 2.....................$ 26.99 15.82
GROUP 3.....................$ 26.89 15.82
GROUP 4.....................$ 20.58 15.82

See groups 1-b and 1-d under laborer classifications.
Laborers: (CONSTRUCTION CRAFT
LABORERS - AREA B:)
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Construction Specialist
Group.......................$ 26.84 15.82
GROUP 1.....................$ 26.14 15.82
GROUP 1-a...................$ 26.36 15.82
GROUP 1-c...................$ 26.19 15.82
GROUP 1-e...................$ 26.69 15.82
GROUP 1-f...................$ 26.72 15.82
GROUP 2.....................$ 25.99 15.82
GROUP 3.....................$ 25.89 15.82
GROUP 4.....................$ 19.58 15.82

See groups 1-b and 1-d under laborer classifications.
Laborers: (GUNITE - AREA A:)

GROUP 1.....................$ 28.10 15.82
GROUP 2.....................$ 27.60 15.82
GROUP 3.....................$ 27.60 15.82
GROUP 4.....................$ 27.60 15.82

Laborers: (GUNITE - AREA B:)
GROUP 1.....................$ 27.10 15.82
GROUP 2.....................$ 26.60 15.82
GROUP 3.....................$ 26.01 15.82
GROUP 4.....................$ 25.89 15.82

Laborers: (WRECKING - AREA A:)
GROUP 1.....................$ 27.14 15.82
GROUP 2.....................$ 26.99 15.82

Laborers: (WRECKING - AREA B:)
GROUP 1.....................$ 26.14 15.82
GROUP 2.....................$ 25.99 15.82

Landscape Laborer (GARDENERS,
HORTICULTURAL & LANDSCAPE
LABORERS - AREA A:)

(1) New Construction........$ 26.89 15.82
(2) Establishment Warranty
Period......................$ 20.58 15.82

Landscape Laborer (GARDENERS,
HORTICULURAL & LANDSCAPE
LABORERS - AREA B:)

(1) New Construction........$ 25.89 15.82
(2) Establishment Warranty
Period......................$ 19.58 15.82

FOOTNOTES:
Laborers working off or with or from bos'n chairs, swinging
scaffolds, belts shall receive $0.25 per hour above the
applicable wage rate. This shall not apply to workers
entitled to receive the wage rate set forth in Group 1-a
below.

---------------------------------------------------------

LABORER CLASSIFICATIONS

CONSTRUCTION SPECIALIST GROUP: Asphalt ironer and raker;
Chainsaw; Laser beam in connection with laborers' work;
Cast-in- place manhole form setter; Pressure pipelayer;
Davis trencher - 300 or similar type (and all small
trenchers); Blaster; Diamond driller; Multiple unit drill;
Hydraulic drill

GROUP 1: Asphalt spreader boxes (all types); Barko, Wacker
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and similar type tampers; Buggymobile; Caulker, bander,
pipewrapper, conduit layer, plastic pipelayer; Certified
hazardous waste worker including Leade Abatement;
Compactors of all types; Concrete and magnesite mixer, 1/2
yd. and under; Concrete pan work; Concrete sander; Concrete
saw; Cribber and/or shoring; Cut granite curb setter;
Dri-pak-it machine; Faller, logloader and bucker; Form
raiser, slip forms; Green cutter; Headerboard, Hubsetter,
aligner, by any method; High pressure blow pipe (1-1/2" or
over, 100 lbs. pressure/over); Hydro seeder and similar
type; Jackhammer operator; Jacking of pipe over 12 inches;
Jackson and similar type compactor; Kettle tender, pot and
worker applying asphalt, lay-kold, creosote, lime, caustic
and similar type materials (applying means applying,
dipping or handling of such materials); Lagging, sheeting,
whaling, bracing, trenchjacking, lagging hammer; Magnesite,
epoxyresin, fiberglass, mastic worker (wet or dry); No
joint pipe and stripping of same, including repair of
voids; Pavement breaker and spader, including tool grinder;
Perma curb; Pipelayer (including grade checking in
connection with pipelaying); Precast-manhole setter;
Pressure pipe tester; Post hole digger, air, gas and
electric; Power broom sweeper; Power tampers of all types
(except as shown in Group 2); Ram set gun and stud gun;
Riprap stonepaver and rock-slinger, including placing of
sacked concrete and/or sand (wet or dry) and gabions and
similar type; Rotary scarifier or multiple head concrete
chipping scarifier; Roto and Ditch Witch; Rototiller;
Sandblaster, pot, gun, nozzle operators; Signalling and
rigging; Tank cleaner; Tree climber; Turbo blaster;
Vibrascreed, bull float in connection with laborers' work;
Vibrator; Hazardous waste worker (lead removal); Asbestos
and mold removal worker

GROUP 1-a: Joy drill model TWM-2A; Gardner-Denver model DH143
and similar type drills; Track driller; Jack leg driller;
Wagon driller; Mechanical drillers, all types regardless of
type or method of power; Mechanical pipe layers, all types
regardless of type or method of power; Blaster and powder;
All work of loading, placing and blasting of all powder and
explosives of whatever type regardless of method used for
such loading and placing; High scalers (including drilling
of same); Tree topper; Bit grinder

GROUP 1-b: Sewer cleaners shall receive $4.00 per day above
Group 1 wage rates. "Sewer cleaner" means any worker who
handles or comes in contact with raw sewage in small
diameter sewers. Those who work inside recently active,
large diameter sewers, and all recently active sewer
manholes shal receive $5.00 per day above Group 1 wage
rates.

GROUP 1-c: Burning and welding in connection with laborers'
work; Synthetic thermoplastics and similar type welding

GROUP 1-d: Maintenance and repair track and road beds. All
employees performing work covered herein shall receive $
.25 per hour above their regular rate for all work
performed on underground structures not specifically
covered herein. This paragraph shall not be construed to
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apply to work below ground level in open cut. It shall
apply to cut and cover work of subway construction after
the temporary cover has been placed.

GROUP 1-e: Work on and/or in bell hole footings and shafts
thereof, and work on and in deep footings. (A deep footing
is a hole 15 feet or more in depth.) In the event the
depth of the footing is unknown at the commencement of
excavation, and the final depth exceeds 15 feet, the deep
footing wage rate would apply to all employees for each and
every day worked on or in the excavation of the footing
from the date of inception.

GROUP 1-f: Wire winding machine in connection with guniting
or shot crete

GROUP 1-g, CONTRA COSTA COUNTY: Pipelayer (including grade
checking in connection with pipelaying); Caulker; Bander;
Pipewrapper; Conduit layer; Plastic pipe layer; Pressure
pipe tester; No joint pipe and stripping of same, including
repair of voids; Precast manhole setters, cast in place
manhole form setters

GROUP 2: Asphalt shoveler; Cement dumper and handling dry
cement or gypsum; Choke-setter and rigger (clearing work);
Concrete bucket dumper and chute; Concrete chipping and
grinding; Concrete laborer (wet or dry); Driller tender,
chuck tender, nipper; Guinea chaser (stake), grout crew;
High pressure nozzle, adductor; Hydraulic monitor (over 100
lbs. pressure); Loading and unloading, carrying and hauling
of all rods and materials for use in reinforcing concrete
construction; Pittsburgh chipper and similar type brush
shredders; Sloper; Single foot, hand-held, pneumatic
tamper; All pneumatic, air, gas and electric tools not
listed in Groups 1 through 1-f; Jacking of pipe - under 12
inches

GROUP 3: Construction laborers, including bridge and general
laborer; Dump, load spotter; Flag person; Fire watcher;
Fence erector; Guardrail erector; Gardener, horticultural
and landscape laborer; Jetting; Limber, brush loader and
piler; Pavement marker (button setter); Maintenance, repair
track and road beds; Streetcar and railroad construction
track laborer; Temporary air and water lines, Victaulic or
similar; Tool room attendant (jobsite only)

GROUP 4: Final clean-up work of debris, grounds and building
including but not limited to: street cleaner; cleaning and
washing windows; brick cleaner (jobsite only); material
cleaner (jobsite only). The classification "material
cleaner" is to be utilized under the following conditions:

A: at demolition site for the salvage of the material.
B: at the conclusion of a job where the material is to be
salvaged and stocked to be reused on another job.
C: for the cleaning of salvage material at the jobsite or
temporary jobsite yard.

The material cleaner classification should not be used in
the performance of "form stripping, cleaning and oiling
and moving to the next point of erection".
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--------------------------------------------------------

GUNITE LABORER CLASSIFICATIONS

GROUP 1: Structural Nozzleman

GROUP 2: Nozzleman, Gunman, Potman, Groundman

GROUP 3: Reboundman

GROUP 4: Gunite laborer

----------------------------------------------------------

WRECKING WORK LABORER CLASSIFICATIONS

GROUP 1: Skilled wrecker (removing and salvaging of sash,
windows and materials)

GROUP 2: Semi-skilled wrecker (salvaging of other building
materials)

----------------------------------------------------------------
LABO0067-010 07/01/2010

Rates Fringes

Tunnel and Shaft Laborers:
GROUP 1.....................$ 33.35 16.08
GROUP 2.....................$ 33.12 16.08
GROUP 3.....................$ 32.87 16.08
GROUP 4.....................$ 32.42 16.08
GROUP 5.....................$ 31.88 16.08
Shotcrete Specialist........$ 33.87 16.08

TUNNEL AND SHAFT CLASSIFICATIONS

GROUP 1: Diamond driller; Groundmen; Gunite and shotcrete
nozzlemen

GROUP 2: Rodmen; Shaft work & raise (below actual or
excavated ground level)

GROUP 3: Bit grinder; Blaster, driller, powdermen, heading;
Cherry pickermen - where car is lifted; Concrete finisher
in tunnel; Concrete screedman; Grout pumpman and potman;
Gunite & shotcrete gunman & potman; Headermen; High
pressure nozzleman; Miner - tunnel, including top and
bottom man on shaft and raise work; Nipper; Nozzleman on
slick line; Sandblaster - potman, Robotic Shotcrete Placer,
Segment Erector, Tunnel Muck Hauler, Steel Form raiser and
setter; Timberman, retimberman (wood or steel or substitute
materials therefore); Tugger (for tunnel laborer work);
Cable tender; Chuck tender; Powderman - primer house

GROUP 4: Vibrator operator, pavement breaker; Bull gang -
muckers, trackmen; Concrete crew - includes rodding and
spreading, Dumpmen (any method)

GROUP 5: Grout crew; Reboundman; Swamper/ Brakeman
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----------------------------------------------------------------
LABO0073-003 07/01/2009

CALAVERAS, MARIPOSA, MERCED, MONTEREY, SAN BENITO, SAN JOAQUIN,
STANISLAUS AND TUOLUMNE COUNTIES:

Rates Fringes

LABORER
Mason Tender-Brick..........$ 27.03 14.93

----------------------------------------------------------------
LABO0073-005 07/01/2009

CALAVERAS, FRESNO, KINGS, MADERA, MARIPOSA, MERCED, SAN
JOAQUIN, STANISLAUS & TUOLUMNE

Rates Fringes

Plasterer tender.................$ 28.37 14.14
----------------------------------------------------------------
LABO0166-001 07/01/2006

ALAMEDA AND CONTRA COSTA COUNTIES:

Rates Fringes

Brick Tender.....................$ 25.91 14.65

FOOTNOTES: Work on jobs where heat-protective clothing is
required: $2.00 per hour additional. Work at grinders: $.25
per hour additional. Manhole work: $2.00 per day additional.

----------------------------------------------------------------
LABO0166-002 07/01/2006

ALAMEDA AND CONTRA COSTA COUNTIES:

Rates Fringes

Plasterer tender.................$ 30.15 15.90

Gun Man $0.75 per hour additional
----------------------------------------------------------------
LABO0270-001 07/01/2008

SANTA CLARA & SANTA CRUZ COUNTIES

Rates Fringes

MASON TENDER, BRICK
Santa Clara.................$ 27.93 13.48
Santa Cruz..................$ 26.93 13.48

FOOTNOTE: $2.00 per hour for refactory work where
heat-protective clothing is required.

----------------------------------------------------------------
LABO0270-005 07/01/2007

SANTA CLARA AND SANTA CRUZ COUNTIES
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Rates Fringes

PLASTER TENDER
4 Stories and under.........$ 27.62 13.73
5 Stories and above.........$ 29.54 13.73

----------------------------------------------------------------
LABO0294-001 07/01/2009

FRESNO, KINGS AND MADERA COUNTIES

Rates Fringes

LABORER (Brick)
Mason Tender-Brick..........$ 27.03 14.93

----------------------------------------------------------------
LABO0297-001 08/01/2007

MONTEREY AND SAN BENITO COUNTIES

Rates Fringes

Plasterer tender.................$ 23.70 11.50

FOOTNOTE: Mixer person: $4.00 per day additional.
----------------------------------------------------------------
PAIN0016-001 06/01/2011

ALAMEDA, CONTRA COSTA, MONTEREY, SAN BENITO, SAN MATEO, SANTA
CLARA, AND SANTA CRUZ COUNTIES

Rates Fringes

Painters:........................$ 32.71 19.16

PREMIUMS:

EXOTIC MATERIALS - $0.75 additional per hour.
SPRAY WORK: - $0.50 additional per hour.
INDUSTRIAL PAINTING - $0.25 additional per hour

[Work on industrial buildings used for the manufacture and
processing of goods for sale or service; steel construction
(bridges), stacks, towers, tanks, and similar structures]

HIGH WORK:
over 50 feet - $2.00 per hour additional
100 to 180 feet - $4.00 per hour additional
Over 180 feet - $6.00 per houir additional
----------------------------------------------------------------
PAIN0016-003 07/01/2011

AREA 1: ALAMEDA, CONTRA COSTA, SAN FRANCISCO, SAN MATEO & SANTA
CLARA COUNTIES

AREA 2: CALAVERAS, MARIPOA, MERCED, MONTEREY, SAN BENITO, SAN
JOAQUIN, SANTA CRUZ, STANISLAUS & TUOLUMNE COUNTIES

Rates Fringes
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Drywall Finisher/Taper
AREA 1......................$ 40.37 19.47
AREA 2......................$ 36.24 18.07

----------------------------------------------------------------
PAIN0016-012 07/01/2011

ALAMEDA, CONTRA COSTA, MARIPOSA, MERCED, MONTEREY, SAN BENITO,
SAN FRANCISCO, SAN MATEO, SANTA CLARA AND SANTA CRUZ COUNTIES

Rates Fringes

SOFT FLOOR LAYER.................$ 44.87 17.11
----------------------------------------------------------------
PAIN0016-015 01/01/2011

CALAVERAS, MARIPOSA, MERCED, SAN JOAQUIN, STANISLAUS & TUOLUMNE
COUNTIES

Rates Fringes

PAINTER..........................$ 27.78 15.27
Brush.......................$ 29.82 12.72

FOOTNOTES:
SPRAY/SANDBLAST: $0.50 additional per hour.
EXOTIC MATERIALS: $1.00 additional per hour.

HIGH TIME: Over 50 ft above ground or water level $2.00
additional per hour. 100 to 180 ft above ground or water
level $4.00 additional per hour. Over 180 ft above ground
or water level $6.00 additional per hour.

----------------------------------------------------------------
PAIN0016-022 06/01/2011

SAN FRANCISCO COUNTY

Rates Fringes

PAINTER..........................$ 36.33 19.16
----------------------------------------------------------------
PAIN0169-001 07/01/2011

FRESNO, KINGS, MADERA, MARIPOSA AND MERCED COUNTIES:

Rates Fringes

GLAZIER..........................$ 27.07 9.98
----------------------------------------------------------------
PAIN0169-005 07/01/2011

ALAMEDA CONTRA COSTA, MONTEREY, SAN BENITO, SAN FRANCISCO, SAN
MATEO, SANTA CLARA & SANTA CRUZ COUNTIES

Rates Fringes

GLAZIER..........................$ 41.88 18.49
----------------------------------------------------------------
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PAIN0294-004 07/01/2011

FRESNO, KINGS AND MADERA COUNTIES

Rates Fringes

PAINTER
Brush, Roller...............$ 25.67 14.57
Drywall Finisher/Taper......$ 30.47 15.57

FOOTNOTE:
Spray Painters & Paperhangers recive $1.00 additional per
hour. Painters doing Drywall Patching receive $1.25
additional per hour. Lead Abaters & Sandblasters receive
$1.50 additional per hour. High Time - over 30 feet (does
not include work from a lift) $0.75 per hour additional.

----------------------------------------------------------------
PAIN0294-005 01/01/2011

FRESNO, KINGS & MADERA

Rates Fringes

SOFT FLOOR LAYER.................$ 27.83 14.33
----------------------------------------------------------------
PAIN0767-001 07/01/2011

CALAVERAS, SAN JOAQUIN, STANISLAUS AND TUOLUMNE COUNTIES:

Rates Fringes

GLAZIER..........................$ 32.24 20.79

PAID HOLIDAYS: New Year's Day, Martin Luther King, Jr. Day,
President's Day, Memorial Day, Independence Day, Labor Day,
Veteran's Day, Thanksgiving Day, and Christmas Day.

Employee rquired to wear a body harness shall receive $1.50
per hour above the basic hourly rate at any elevation.

----------------------------------------------------------------
PAIN1176-001 07/01/2011

HIGHWAY IMPR0VEMENT

Rates Fringes

Parking Lot Striping/Highway
Marking:

GROUP 1.....................$ 31.35 11.65
GROUP 2.....................$ 26.65 11.65
GROUP 3.....................$ 26.96 11.65

CLASSIFICATIONS

GROUP 1: Striper: Layout and application of painted traffic
stripes and marking; hot thermo plastic; tape, traffic
stripes and markings

GROUP 2: Gamecourt & Playground Installer
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GROUP 3: Protective Coating, Pavement Sealing
----------------------------------------------------------------
PAIN1237-003 07/01/2011

CALAVERAS; SAN JOAQUIN COUNTIES; STANISLAUS AND TUOLUMNE
COUNTIES:

Rates Fringes

SOFT FLOOR LAYER.................$ 28.25 16.42
----------------------------------------------------------------
* PLAS0066-002 08/01/2011

ALAMEDA, CONTRA COSTA, SAN MATEO AND SAN FRANCISCO COUNTIES:

Rates Fringes

PLASTERER........................$ 33.13 24.64
----------------------------------------------------------------
PLAS0300-001 07/01/2009

Rates Fringes

PLASTERER
AREA 188: Fresno...........$ 29.72 14.21
AREA 224: San Benito,
Santa Clara, Santa Cruz.....$ 34.22 14.08
AREA 295: Calaveras & San
Joaquin Couonties...........$ 32.82 15.10
AREA 337: Monterey County..$ 31.01 13.93
AREA 429: Mariposa,
Merced, Stanislaus,
Tuolumne Counties...........$ 32.82 15.30

----------------------------------------------------------------
PLAS0300-005 06/28/2010

Rates Fringes

CEMENT MASON/CONCRETE FINISHER...$ 28.65 18.56
----------------------------------------------------------------
PLUM0038-001 07/01/2011

SAN FRANCISCO COUNTY

Rates Fringes

PLUMBER (Plumber,
Steamfitter, Refrigeration
Fitter)..........................$ 57.75 39.74
----------------------------------------------------------------
PLUM0038-005 07/01/2011

SAN FRANCISCO COUNTY

Rates Fringes

Landscape/Irrigation Fitter
(Underground/Utility Fitter).....$ 46.96 28.85
----------------------------------------------------------------
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PLUM0062-001 10/01/2011

MONTEREY AND SANTA CRUZ COUNTIES

Rates Fringes

PLUMBER & STEAMFITTER............$ 40.55 22.45
----------------------------------------------------------------
PLUM0159-001 05/01/2011

CONTRA COSTA COUNTY

Rates Fringes

Plumber and steamfitter
(1) Refrigeration...........$ 49.33 26.39
(2) All other work..........$ 50.22 26.64

----------------------------------------------------------------
PLUM0246-001 10/01/2011

FRESNO, KINGS & MADERA COUNTIES

Rates Fringes

PLUMBER & STEAMFITTER............$ 35.45 22.70
----------------------------------------------------------------
* PLUM0246-004 10/01/2011

FRESNO, MERCED & SAN JOAQUIN COUNIES

Rates Fringes

PLUMBER (PIPE TRADESMAN).........$ 13.00 8.73

PIPE TRADESMAN SCOPE OF WORK:
Installation of corrugated metal piping for drainage, as well
as installation of corrugated metal piping for culverts in
connection with storm sewers and drains; Grouting, dry
packing and diapering of joints, holes or chases including
paving over joints, in piping; Temporary piping for dirt
work for building site preparation; Operating jack hammers,
pavement breakers, chipping guns, concrete saws and spades
to cut holes, chases and channels for piping systems;
Digging, grading, backfilling and ground preparation for
all types of pipe to all points of the jobsite; Ground
preparation including ground leveling, layout and planting
of shrubbery, trees and ground cover, including watering,
mowing, edging, pruning and fertilizing, the breaking of
concrete, digging, backfilling and tamping for the
preparation and completion of all work in connection with
lawn sprinkler and landscaping; Loading, unloading and
distributing materials at jobsite; Putting away materials
in storage bins in jobsite secure storage area; Demolition
of piping and fixtures for remodeling and additions;
Setting up and tearing down work benches, ladders and job
shacks; Clean-up and sweeping of jobsite; Pipe wrapping and
waterproofing where tar or similar material is applied for
protection of buried piping; Flagman

----------------------------------------------------------------
PLUM0342-001 07/01/2011
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ALAMEDA & CONTRA COSTA COUNTIES

Rates Fringes

PIPEFITTER
CONTRA COSTA COUNTY.........$ 51.21 29.79

PLUMBER, PIPEFITTER,
STEAMFITTER

ALAMEDA COUNTY..............$ 51.21 29.79
----------------------------------------------------------------
PLUM0355-004 07/01/2011

ALAMEDA, CALAVERAS, CONTRA COSTA, FRESNO, KINGS, MADERA,
MARIPOSA, MERCED, MONTEREY, SAN BENITO, SAN JOAQUIN, SAN MATEO,
SANTA CLARA, SANTA CRUZ, STANISLAUS, AND TUOLUMNE COUNTIES:

Rates Fringes

Underground Utility Worker
/Landscape Fitter...........$ 28.20 7.65

----------------------------------------------------------------
* PLUM0393-001 07/01/2011

SAN BENITO AND SANTA CLARA COUNTIES

Rates Fringes

PLUMBER/PIPEFITTER...............$ 53.66 25.83
----------------------------------------------------------------
PLUM0442-001 10/01/2011

CALAVERAS, MARIPOSA, MERCED, SAN JOAQUIN, STANISLAUS & TUOLUMNE
COUNTIES

Rates Fringes

PLUMBER & STEAMFITTER............$ 35.95 22.55
----------------------------------------------------------------
PLUM0467-001 05/01/2011

SAN MATEO COUNTY

Rates Fringes

Plumber/Pipefitter/Steamfitter...$ 53.90 25.61
----------------------------------------------------------------
ROOF0027-002 09/01/2010

FRESNO, KINGS, AND MADERA COUNTIES

Rates Fringes

ROOFER...........................$ 27.65 8.07

FOOTNOTE: Work with pitch, pitch base of pitch impregnated
products or any material containing coal tar pitch, on any
building old or new, where both asphalt and pitchers are

Page 37 of 43

1/7/2012http://www.wdol.gov/wdol/scafiles/davisbacon/CA29.dvb



used in the application of a built-up roof or tear off:
$2.00 per hour additional.

----------------------------------------------------------------
ROOF0040-002 08/01/2010

SAN FRANCISCO & SAN MATEO COUNTIES:

Rates Fringes

ROOFER...........................$ 33.33 11.04
----------------------------------------------------------------
ROOF0081-001 08/01/2010

ALAMEDA AND CONTRA COSTA COUNTIES:

Rates Fringes

Roofer...........................$ 34.06 9.54
----------------------------------------------------------------
ROOF0081-004 08/01/2011

CALAVERAS, MARIPOSA, MERCED, SAN JOAQUIN, STANISLAUS AND
TUOLUMNE COUNTIES:

Rates Fringes

ROOFER...........................$ 28.49 10.75
----------------------------------------------------------------
ROOF0095-002 08/01/2011

MONTEREY, SAN BENITO, SANTA CLARA, AND SANTA CRUZ COUNTIES:

Rates Fringes

ROOFER
Journeyman..................$ 35.58 10.90
Kettle person (2 kettles);
Bitumastic, Enameler, Coal
Tar, Pitch and Mastic
worker......................$ 35.58 10.90
Kettleman (2 kettles),
Bitumastic Enameler, Coal
Tar, Pitch & Mastic.........$ 33.73 9.89

----------------------------------------------------------------
SFCA0483-001 08/01/2011

ALAMEDA, CONTRA COSTA, SAN FRANCISCO, SAN MATEO AND SANTA CLARA
COUNTIES:

Rates Fringes

SPRINKLER FITTER (FIRE)..........$ 50.59 23.70
----------------------------------------------------------------
SFCA0669-011 04/01/2011

CALAVERAS, FRESNO, KINGS, MADERA, MARIPOSA, MERCED, MONTEREY,
SAN BENITO, SAN JOAQUIN, SANTA CRUZ, STANISLAUS AND TUOLUMNE
COUNTIES:
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Rates Fringes

SPRINKLER FITTER.................$ 33.35 17.75
----------------------------------------------------------------
* SHEE0104-001 07/01/2011

AREA 1: ALAMEDA, CONTRA COSTA, SAN FRANCISCO, SAN MATEO, SANTA
CLARA

AREA 2: MONTEREY & SAN BENITO

AREA 3: SANTA CRUZ

Rates Fringes

SHEET METAL WORKER
AREA 1:
Mechanical Contracts
under $200,000.............$ 42.47 31.25
All Other Work.............$ 46.85 31.55

AREA 2......................$ 36.35 28.16
AREA 3......................$ 38.45 26.06

----------------------------------------------------------------
* SHEE0104-015 07/01/2011

ALAMEDA, CONTRA COSTA, MONTEREY, SAN BENITO, SAN FRANCISCO, SAN
MATEO, SANTA CLARA AND SANTA CRUZ COUNTIES:

Rates Fringes

SHEET METAL WORKER (Metal
Decking and Siding only).........$ 32.43 28.66
----------------------------------------------------------------
SHEE0162-001 07/01/2011

CALAVERAS AND SAN JOAQUIN COUNTIES:

Rates Fringes

SHEET METAL WORKER...............$ 33.71 22.79
----------------------------------------------------------------
SHEE0162-003 07/01/2011

MARIPOSA, MERCED, STANISLAUS AND TUOLUMNE COUNTIES:

Rates Fringes

SHEET METAL WORKER (Excluding
metal deck and siding)...........$ 34.64 24.91
----------------------------------------------------------------
SHEE0162-004 07/01/2011

FRESNO, KINGS, AND MADERA COUNTIES:

Rates Fringes
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SHEET METAL WORKER...............$ 34.32 25.50
----------------------------------------------------------------
SHEE0162-013 07/01/2011

CALAVERAS, FRESNO, KINGS, MADERA, MARIPOSA, MERCED, SAN
JOAQUIN, STANISLAUS AND TUOLUMNE COUNTIES:

Rates Fringes

Sheet metal worker (Metal
decking and siding only).........$ 34.31 26.78
----------------------------------------------------------------
TEAM0094-001 07/01/2009

Rates Fringes

Truck drivers:
GROUP 1.....................$ 27.13 18.99
GROUP 2.....................$ 27.43 18.99
GROUP 3.....................$ 27.73 18.99
GROUP 4.....................$ 28.08 18.99
GROUP 5.....................$ 28.43 18.99

FOOTNOTES:
Articulated dump truck; Bulk cement spreader (with or without
auger); Dumpcrete truck; Skid truck (debris box); Dry
pre-batch concrete mix trucks; Dumpster or similar type;
Slurry truck: Use dump truck yardage rate.
Heater planer; Asphalt burner; Scarifier burner; Industrial
lift truck (mechanical tailgate); Utility and clean-up
truck: Use appropriate rate for the power unit or the
equipment utilized.

TRUCK DRIVER CLASSIFICATIONS

GROUP 1: Dump trucks, under 6 yds.; Single unit flat rack (2-
axle unit); Nipper truck (when flat rack truck is used
appropriate flat rack shall apply); Concrete pump truck
(when flat rack truck is used appropriate flat rack shall
apply); Concrete pump machine; Fork lift and lift jitneys;
Fuel and/or grease truck driver or fuel person; Snow buggy;
Steam cleaning; Bus or personhaul driver; Escort or pilot
car driver; Pickup truck; Teamster oiler/greaser and/or
serviceperson; Hook tender (including loading and
unloading); Team driver; Tool room attendant (refineries)

GROUP 2: Dump trucks, 6 yds. and under 8 yds.; Transit
mixers, through 10 yds.; Water trucks, under 7,000 gals.;
Jetting trucks, under 7,000 gals.; Single-unit flat rack
(3-axle unit); Highbed heavy duty transport; Scissor truck;
Rubber-tired muck car (not self-loaded); Rubber-tired truck
jumbo; Winch truck and "A" frame drivers; Combination winch
truck with hoist; Road oil truck or bootperson;
Buggymobile; Ross, Hyster and similar straddle carriers;
Small rubber-tired tractor

GROUP 3: Dump trucks, 8 yds. and including 24 yds.; Transit
mixers, over 10 yds.; Water trucks, 7,000 gals. and over;
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Jetting trucks, 7,000 gals. and over; Vacuum trucks under
7500 gals. Trucks towing tilt bed or flat bed pull
trailers; Lowbed heavy duty transport; Heavy duty transport
tiller person; Self- propelled street sweeper with
self-contained refuse bin; Boom truck - hydro-lift or
Swedish type extension or retracting crane; P.B. or similar
type self-loading truck; Tire repairperson; Combination
bootperson and road oiler; Dry distribution truck (A
bootperson when employed on such equipment, shall receive
the rate specified for the classification of road oil
trucks or bootperson); Ammonia nitrate distributor, driver
and mixer; Snow Go and/or plow

GROUP 4: Dump trucks, over 25 yds. and under 65 yds.; Water
pulls - DW 10's, 20's, 21's and other similar equipment
when pulling Aqua/pak or water tank trailers; Helicopter
pilots (when transporting men and materials); Lowbedk Heavy
Duty Transport up to including 7 axles; DW10's, 20's, 21's
and other similar Cat type, Terra Cobra, LeTourneau Pulls,
Tournorocker, Euclid and similar type equipment when
pulling fuel and/or grease tank trailers or other
miscellaneous trailers; Vacuum Trucks 7500 gals and over
and truck repairman

GROUP 5: Dump trucks, 65 yds. and over; Holland hauler; Low
bed Heavy Duty Transport over 7 axles

----------------------------------------------------------------

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

================================================================

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).

----------------------------------------------------------------

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of "identifiers" that indicate whether the particular
rate is union or non-union.

Union Identifiers

An identifier enclosed in dotted lines beginning with
characters other than "SU" denotes that the union
classification and rate have found to be prevailing for that
classification. Example: PLUM0198-005 07/01/2011. The
first four letters , PLUM, indicate the international union and
the four-digit number, 0198, that follows indicates the local
union number or district council number where applicable ,
i.e., Plumbers Local 0198. The next number, 005 in the
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example, is an internal number used in processing the wage
determination. The date, 07/01/2011, following these
characters is the effective date of the most current
negotiated rate/collective bargaining agreement which would be
July 1, 2011 in the above example.

Union prevailing wage rates will be updated to reflect any
changes in the collective bargaining agreements governing the
rate.

Non-Union Identifiers

Classifications listed under an "SU" identifier were derived
from survey data by computing average rates and are not union
rates; however, the data used in computing these rates may
include both union and non-union data. Example: SULA2004-007
5/13/2010. SU indicates the rates are not union rates, LA
indicates the State of Louisiana; 2004 is the year of the
survey; and 007 is an internal number used in producing the
wage determination. A 1993 or later date, 5/13/2010, indicates
the classifications and rates under that identifier were issued
as a General Wage Determination on that date.

Survey wage rates will remain in effect and will not change
until a new survey is conducted.

----------------------------------------------------------------

WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

* an existing published wage determination
* a survey underlying a wage determination
* a Wage and Hour Division letter setting forth a position on

a wage determination matter
* a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations
Wage and Hour Division
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
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review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Administrator
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

================================================================

END OF GENERAL DECISION
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Berryessa Creek
Flood Control Cost Engineering Report

March 2012

APPENDIX E

Estimated Production Rates



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Loading, Hauling and Disposal of Concrete
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

CONCRETE LOAD AND HAUL, SMALL QUANTITIES
16-cy Dump Truck, 5-mile Haul, 30-mph Avg.

CREW: Load and Haul Concrete Crew 3 crew members

1 Equip. Oper. Heavy

1 Oiler

1 Truck Driver, Heavy

1 Front End Loader, 3-cy Bucket

1 16-cy Dump Truck

OVERALL PRODUCTION RATE 10.5 cy/crew hr

LOADING

SUB-CREW: Loading Crew 2 crew members

1 Equip. Oper. Heavy

1 Oiler

1 Front End Loader, 3-cy Bucket

PRODUCTION
3 cy bucket

0.50 % fill

50 min/hr

0.75 cycle/min

56 cy/crew hr 56 cy/crew hr

E1



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Loading, Hauling and Disposal of Concrete
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

HAUL TO DISPOSAL SITE

SUB-CREW: Truck Haul Crew 1 crew members

1 Truck Driver, Heavy

1 16-cy Dump Truck

PRODUCTION
16 cy truck

0.50 % fill

17.1 min. for loading

5 mi. to disposal location

30 mph haul speed

8.5 min. dump time

Quantity per Truck 8.0 cy/truck

Duration of Round Trip 0.76 hr

10.5 cy/hr

1.00 Number of truck crews in order to have little to no back up on route

E2



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Clearing and Grubbing
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 1

CLEARING AND GRUBBING
Medium Brush Including Trees

CREW: Clear and Grub Crew 3 crew members

1 Equip. Oper. Medium

2 Laborers

2 Chainsaws

1 Dozer

480 min/acre

OVERALL PRODUCTION RATE 0.125 acre/hr

E3



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Loading, Hauling and Disposal of Rock
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

ROCK LOAD AND HAUL
16-cy Dump Truck, 5-mile Haul, 30-mph Avg.

CREW: Rock Load and Haul Crew 6 crew members

1 Equip. Oper. Heavy

1 Oiler

4 Truck Driver, Heavy

1 Front End Loader, 3-cy Bucket

4 16-cy Dump Truck

OVERALL PRODUCTION RATE 74 cy/crew hr

LOADING

SUB-CREW: Loading Crew 2 crew members

1 Equip. Oper. Heavy

1 Oiler

1 Front End Loader, 3-cy Bucket

PRODUCTION
3 cy bucket

0.70 % fill

50 min/hr

0.70 cycle/min

74 cy/crew hr 74 cy/crew hr

E4



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Loading, Hauling and Disposal of Rock
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

HAUL TO DISPOSAL SITE

SUB-CREW: Truck Haul Crew 1 crew members

1 Truck Driver, Heavy

1 16-cy Dump Truck

PRODUCTION
16 cy truck

0.80 % fill

13.1 min. for loading

5 mi. to disposal location

30 mph haul speed

6.5 min. dump time

Quantity per Truck 12.8 cy/truck

Duration of Round Trip 0.66 hr

19.4 cy/hr

4.00 Number of truck crews in order to have little to no back up on route

E5



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Loading, Hauling and Disposal of Rock
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

ROCK LOAD AND HAUL
16-cy Dump Truck, 5-mile Haul, 30-mph Avg.

CREW: Rock Load and Haul Crew 6 crew members

1 Equip. Oper. Heavy

1 Oiler

4 Truck Driver, Heavy

1 Front End Loader, 3-cy Bucket

4 16-cy Dump Truck

OVERALL PRODUCTION RATE 90 cy/crew hr

LOADING

SUB-CREW: Loading Crew 2 crew members

1 Equip. Oper. Heavy

1 Oiler

1 Front End Loader, 3-cy Bucket

PRODUCTION
3 cy bucket

0.80 % fill

50 min/hr

0.75 cycle/min

90 cy/crew hr 90 cy/crew hr

E6



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Loading, Hauling and Disposal of Rock
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

HAUL TO DISPOSAL SITE

SUB-CREW: Truck Haul Crew 1 crew members

1 Truck Driver, Heavy

1 16-cy Dump Truck

PRODUCTION
16 cy truck

0.50 % fill

10.7 min. for loading

5 mi. to disposal location

30 mph haul speed

5.3 min. dump time

Quantity per Truck 8.0 cy/truck

Duration of Round Trip 0.60 hr

13.3 cy/hr

4.00 Number of truck crews in order to have little to no back up on route

E7



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Stone Placement
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 1

RIPRAP

CREW: Riprap Placement Crew 5 crew members

2 Laborers

1 Labor Foreman

1 Oiler

1 Equip. Oper. Heavy

1 Hydraulic Excavator, 3-cy Bucket

PRODUCTION
3 cy bucket

0.75 % fill

50 min/hr

0.65 cycle/min

73 cy/crew hr

OVERALL PRODUCTION RATE 73 cy/crew hr

AGGREGATE BASE

CREW: Aggregate Base Crew 6 crew members

3 Equip. Oper. Medium

1 Labor Foreman

1 Laborers

1 Oiler

1 Vibratory Roller

1 Front End Loader, 3-cy Bucket

1 Grader

3 cy bucket

0.90 % fill

50 min/hr

0.80 cycle/min

OVERALL PRODUCTION RATE 108 cy/hr

E8



TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Fill and Compact From Stockpile
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

FILL AND COMPACT FROM STOCKPILE
300-ft Haul , 3-cy Bucket, Vibro Compacted, with 3,000-gal Water Truck

CREW NAME: Fill and Compact from Stockpile Crew 5.5 crew members

3 Eq. Oper. Med.

1.5 Laborers

1 Truck Driver, Heavy

1 Front End Loader 3-cy Bucket

1 Vibratory Roller, Double Drum

1 Dozer

1 Water Truck, 3000-gal

OVERALL PRODUCTION RATE 84 cy/crew hr

FILL FROM STOCKPILE

SUB-CREW: Fill From Stockpile Crew 3 crew members

2 Eq. Oper. Med.

1 Laborer

1 Front End Loader, 3-cy Bucket

1 Dozer

PRODUCTION
3 cy bucket

0.80 % fill

50 min/hr

0.70 cycle/min

84 cy/crew hr

COMPACT FILL

SUB-CREW: Compaction Crew 1.5 crew members

0.5 Laborer

1 Equip. Oper. Medium

1 Vibratory Roller, Double Drum

PRODUCTION 0.24 min/cy 250 cy/hr

0.34 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Fill and Compact From Stockpile
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

WATER TRUCK

SUB-CREW: Water Truck Crew 1 crew members

1 Truck Driver, Heavy

1 Water Truck, 3000-gal

PRODUCTION 0.25 min/cy 240 cy/hr

0.35 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Top Soil Placement
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

FILL AND COMPACT FROM STOCKPILE
300-ft Haul , 3-cy Bucket, Vibro Compacted, with 3,000-gal Water Truck

CREW NAME: Fill and Compact from Stockpile Crew 5 crew members

3 Eq. Oper. Med.

2 Laborers

1 Front End Loader 3-cy Bucket

1 Vibratory Roller, Double Drum

1 Dozer

OVERALL PRODUCTION RATE 84 cy/crew hr

FILL FROM STOCKPILE

SUB-CREW: Fill From Stockpile Crew 3 crew members

2 Eq. Oper. Med.

1 Laborer

1 Front End Loader, 3-cy Bucket

1 Dozer

PRODUCTION
3 cy bucket

0.80 % fill

50 min/hr

0.70 cycle/min

84 cy/crew hr

COMPACT FILL

SUB-CREW: Compaction Crew 1.5 crew members

1 Laborer

1 Equip. Oper. Medium

1 Vibratory Roller, Double Drum

PRODUCTION 0.24 min/cy 250 cy/hr

0.34 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Excavate, Load and Haul to Disposal Site
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

EXCAVATE, LOAD AND HAUL TO DISPOSAL
2-cy Excavator, 3-cy Loader, 16-cy Dump Truck, 20-mile Haul, 25-mph avg.

CREW NAME: Excavate, Load and Haul Crew 8 crew members

2 Eq. Oper. Heavy

1 Oilers

5 Truck Driver, Heavy

1 Hyd. Excavator, 2-cy Bucket

1 Front End Loader, 3-cy Bucket

5 16-cy Dump Trucks

OVERALL PRODUCTION RATE 92 cy/crew hr

EXCAVATION

SUB-CREW: Excavation Crew 1.5 crew members

1 Equip. Oper. Heavy

0.5 Oiler

1 Hydraul. Excavator, 2-cy Bucket

PRODUCTION
2 cy bucket

0.80 % fill

50 min/hr

1.15 cycle/min

92 cy/crew hr

LOADING

SUB-CREW: Loading Crew 1.5 crew members

1 Equip. Oper. Heavy

0.5 Oiler

1 Front End Loader, 3-cy Bucket

PRODUCTION
3 cy bucket

0.90 % fill

50 min/hr

1.15 cycle/min

15% swell factor

135 cy/crew hr 135 cy/crew hr

0.68 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Excavate, Load and Haul to Disposal Site
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

HAUL TO DISPOSAL SITE

SUB-CREW: Truck Haul Crew 1 crew members

1 Truck Driver, Heavy

1 16-cy Dump Truck

PRODUCTION
16 cy truck

0.90 % fill

7.1 min. for loading

5 mi. to disposal location

30 mph haul speed

3.6 min. dump time

50 min/hr

15% swell factor

QUANTITY PER TRUCK 12.2 cy/truck

DURATION OF HAULING 0.61 hr

20.0 cy/hr

5.00 Number of truck crews in order to have little to no back up on route
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Excavate, Load and Haul to Disposal Site
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

EXCAVATE COFFERDAM, LOAD AND HAUL DOWNSTREAM
2-cy Excavator, 3-cy Loader, 16-cy Dump Truck, 6000-foot Haul, 10-mph avg.

CREW NAME: Excavate Cofferdam, Load and Haul Crew 6 crew members

2 Eq. Oper. Heavy

1 Oilers

3 Truck Driver, Heavy

1 Hyd. Excavator, 2-cy Bucket

1 Front End Loader, 3-cy Bucket

3 16-cy Dump Trucks

OVERALL PRODUCTION RATE 92 cy/crew hr

EXCAVATION

SUB-CREW: Excavation Crew 1.5 crew members

1 Equip. Oper. Heavy

0.5 Oiler

1 Hydraul. Excavator, 2-cy Bucket

PRODUCTION
2 cy bucket

0.80 % fill

50 min/hr

1.15 cycle/min

92 cy/crew hr

LOADING

SUB-CREW: Loading Crew 1.5 crew members

1 Equip. Oper. Heavy

0.5 Oiler

1 Front End Loader, 3-cy Bucket

PRODUCTION
3 cy bucket

0.90 % fill

50 min/hr

1.15 cycle/min

15% swell factor

135 cy/crew hr 135 cy/crew hr

0.68 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Excavate, Load and Haul to Disposal Site
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

HAUL TO DISPOSAL SITE

SUB-CREW: Truck Haul Crew 1 crew members

1 Truck Driver, Heavy

1 16-cy Dump Truck

PRODUCTION
16 cy truck

0.90 % fill

7.1 min. for loading

1.14 mi. to disposal location

10 mph haul speed

3.6 min. dump time

50 min/hr

15% swell factor

QUANTITY PER TRUCK 12.2 cy/truck

DURATION OF HAULING 0.49 hr

25.2 cy/hr

3.00 Number of truck crews in order to have little to no back up on route
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Hand Excavation, Load and Haul to Disposal Site
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

EXCAVATE COFFERDAM, LOAD AND HAUL DOWNSTREAM
2-cy Excavator, 3-cy Loader, 16-cy Dump Truck, 6000-foot Haul, 10-mph avg.

CREW NAME: Excavate Cofferdam, Load and Haul Crew 10 crew members

1 Eq. Oper. Heavy

1 Oilers

4 Laborers

1 Labor Foreman

3 Truck Driver, Heavy

1 Front End Loader, 3-cy Bucket

3 16-cy Dump Trucks

OVERALL PRODUCTION RATE 8 cy/crew hr

EXCAVATION

SUB-CREW: Hand Excavation 5 crew members

4 Laborers

1 Labor Foreman

PRODUCTION
7.5 min/cy

8.0 cy/crew hr

LOADING

SUB-CREW: Loading Crew 2.0 crew members

1 Equip. Oper. Heavy

1 Oiler

1 Front End Loader, 3-cy Bucket

PRODUCTION
3 cy bucket

0.90 % fill

50 min/hr

1.15 cycle/min

15% swell factor

135 cy/crew hr 135 cy/crew hr

0.06 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Hand Excavation, Load and Haul to Disposal Site
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

HAUL TO DISPOSAL SITE

SUB-CREW: Truck Haul Crew 1 crew members

1 Truck Driver, Heavy

1 16-cy Dump Truck

PRODUCTION
16 cy truck

0.90 % fill

7.1 min. for loading

1.14 mi. to disposal location

10 mph haul speed

3.6 min. dump time

50 min/hr

15% swell factor

QUANTITY PER TRUCK 12.2 cy/truck

DURATION OF HAULING 0.49 hr

25.2 cy/hr

3.00 Number of truck crews in order to have little to no back up on route
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Excavate, Backfill and Compact
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

EXCAVATE, BACKFILL AND COMPACT
2-cy Excavator, 3-cy Loader, Dozer, Vibratory Roller, 3000-Gallon Water Truck

CREW NAME: Excavate, Load and Haul Crew 5 crew members

1 Eq. Oper. Heavy

1 Oilers

3 Eq. Oper. Med.

2 Laborer

1 Truck Driver, Heavy

1 Hydraul. Excavator, 2-cy Bucket

1 Front End Loader, 3-cy Bucket

1 Dozer

1 Vibratory Roller, Double Drum

1 Water Truck, 3000-Gallons

OVERALL PRODUCTION RATE 84 cy/crew hr

EXCAVATION

SUB-CREW: Excavation Crew 2.0 crew members

1 Equip. Oper. Heavy

1 Oiler

1 Hydraul. Excavator, 2-cy Bucket

PRODUCTION
2 cy bucket

0.80 % fill

50 min/hr

1.05 cycle/min

84 cy/crew hr

FILL FROM STOCKPILE

SUB-CREW: Fill From Stockpile Crew 3 crew members

2 Eq. Oper. Med.

1 Laborer

1 Front End Loader, 3-cy Bucket

1 Dozer

PRODUCTION
3 cy bucket

0.80 % fill

50 min/hr

0.70 cycle/min

84 cy/crew hr

1.00 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Excavate, Backfill and Compact
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 2 of 2

COMPACT FILL

SUB-CREW: Compaction Crew 1.5 crew members

1 Laborer

1 Equip. Oper. Medium

1 Vibratory Roller, Double Drum

PRODUCTION 0.24 min/cy 250 cy/hr

0.34 crews/equipment members to match overall production rate

1.00 total number of crews needed

WATER TRUCK

SUB-CREW: Water Truck Crew 1 crew members

1 Truck Driver, Heavy

1 Water Truck, 3000-gal

PRODUCTION 0.25 min/cy 240 cy/hr

0.35 crews/equipment members to match overall production rate

1.00 total number of crews needed
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Structural Excavation
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

STRUCTURAL EXCAVATION
2-cy Excavator, Dozer, Push to Stockpile

CREW NAME: Structural Excavation Crew 3 crew members

2 Eq. Oper. Heavy

1 Oilers

1 Hydraul. Excavator, 2-cy Bucket

1 Dozer

PRODUCTION
2 cy bucket

0.80 % fill

50 min/hr

0.37 cycle/min

OVERALL PRODUCTION RATE 30 cy/crew hr
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Excavation and Stockpile
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

EXCAVATE TO STOCKPILE
2-cy Excavator, Dozer, Push to Stockpile

CREW NAME: Structural Excavation Crew 3 crew members

2 Eq. Oper. Heavy

1 Oilers

1 Hydraul. Excavator, 2-cy Bucket

1 Dozer

PRODUCTION
2 cy bucket

0.85 % fill

50 min/hr

1.10 cycle/min

OVERALL PRODUCTION RATE 94 cy/crew hr
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Hauling Sand to Project Site
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 2

CSI TASK:

SAND HAUL TO PROJECT SITE
16-cy Dump Truck, 10-mile Haul, 30-mph Avg.

CREW: Truck Haul Crew 1 crew members

2.00 Truck Driver, Heavy

2.00 16-cy Dump Truck

PRODUCTION
16 cy truck

0.90 % fill

15.0 min. for loading

10 mi. to disposal location

30 mph haul speed

7.5 min. dump time

Quantity per Truck 14.4 cy/truck

Duration of Round Trip 1.04 hr

13.8 cy/hr

2.00 Number of truck crews in order to have little to no back up on route
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Geotextile Materials
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 1

GEOTEXTILE FABRIC

CREW: Geotextile Fabric Crew 6 crew members

1 Equip. Oper. Heavy

5 Laborers

1 Crane, 25-ton w/ 80-ft Boom

0.55 min/sy

OVERALL PRODUCTION RATE 109 sy/hr

CELLULAR CONFINEMENT SYSTEM

CREW: Geotextile Fabric Crew 6 crew members

1 Equip. Oper. Heavy

5 Laborers

1 Crane, 25-ton w/ 80-ft Boom

0.15 min/sf

OVERALL PRODUCTION RATE 400 sf/hr
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TITLE: Berryessa Creek Flood Control
SUBJECT: Output Rates for Steel Items
MADE BY: SKV JOB NO.: T26465
CHECKED BY: DATE: 8/15/2011

Sheet No. 1 of 1

SHEET PILES, DRIVEN

CREW: Pile Driving Crew 8 crew members

4 Pile Drivers

2 Equip. Oper. Heavy

1 Oiler

1 Pile Driver Foreman

1 Crane

2 Pile Hammer, Leads

1 Pile Hammer Diesel Engine

1.00 min/vlf

OVERALL PRODUCTION RATE 60 vlf/hr

SHEET PILES, DRIVEN

CREW: Pile Driving Crew 3 crew members

3 Rodment

1 Truck

0.14 min/lb per person

3.00 Crew Members

OVERALL PRODUCTION RATE 425 lbs/hr
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Phone Logs and Emails



PHONE LOG

CLIENT: USACE, Sacramento District
JOB TITLE: Berryessa Creek Flood Control
PROJECT NO.: T26465
SUBJECT: Rock Prices
CONVERSATION DATE: December 30, 2011
PREPARED BY: Scott Vose
CONVERSATIONALISTS: Syar Rock Quarry Representative and Scott Vose of Tetra Tech

This phone log summarizes the items discussed or issues resolved during the phone conversation
to the best of the writer’s ability.

Syar Rock Quarry was contacted and a representative was able to provide the following
information. The phone number for Syar Rock Quarry is (707) 643-3261:

 The average cost for their riprap product is $28.85 per ton.

 Their riprap meets USACE quality.

 Aggregate Base Course costs $15.90 per ton.

 The quarry does not own any trucks but they mentioned trucks are costing approximately
$92.00 per hour for deliveries.

 Below are calculations to develop a unit cost for delivery:

o Total quantity of riprap needed = 24,675-tons = 16,450-cy

o Estimated truck size = 12-cy

o Estimated haul duration = 60-miles / 35-mph = 1.7-hrs one way = 3.4-hrs round
trip

o Estimated loading time = 10-min, estimated dump time = 5-min

o 16,450-cy x (1-truck/12-cy) x (3.4-hrs/1-truck) x ($92/1-hr) = $26.07/cy

o Assume 1.5-tons/cy = $26.07/cy ÷ 1.5-ton/cy = $17.38/ton for delivery of rock.
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PHONE LOG

CLIENT: USACE, Sacramento District
JOB TITLE: Berryessa Creek Flood Control
PROJECT NO.: T26465
SUBJECT: Cellular Confinement System
CONVERSATION DATE: December 30, 2011
PREPARED BY: Scott Vose
CONVERSATIONALISTS: Reed & Graham Inc. and Scott Vose of Tetra Tech

This phone log summarizes the items discussed or issues resolved during the phone conversation
to the best of the writer’s ability.

Reed & Graham Inc. was contacted and a representative was able to provide the following
information. The phone number for Reed & Graham is (888) 381-0800:

 The cost per roll for an average cellular confinement system is approximately $984.00.

 Each roll is 13-ft wide by 246-ft long, for a total area of 359-sy.

 Unit cost = $984.00 / 359-sy = $2.74/sy = $0.31/sf
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Quote
Date

1/2/2012

QUOTE #

10569

Name / Address

Tetra Tech

Ship To

Terms

To be Established

REP

JMR

Total

Subtotal

Sales Tax (0.0%)

Customer Phone 760-751-8987

Customer Fax

Terms for Approved client accounts

VISA, Master Card, American Express and Discover Accepted

Shipping Terms: Ex-works, unless otherwise specified.

Granite Environmental, Inc. Terms & Conditions apply.

NOTE: Dimensions and color will vary and are selected based on production

efficiencies. Should a specific color or size be required it must be requested

prior to order and confirmed upon invoice.

Prices are valid for 30 days unless otherwise noted.  Freight is not included

unless otherwise specified.

NO WARRANTY PROVIDED WITHOUT AN APPROVED MSDS www.GraniteEnvironmental.com

Environmental Compliance Product Solutions ~ Metal Storage Cabinets ~ Industrial Supply Products ~ Site Supplies

All credit card payments will incur a 3.5% total balance fee.  For your convenience we also accept check by phone at no charge.  All shipments
destined for Florida will be required to pay sales tax based on that destination county.

The Right Products, Service and peace of mind.

Ask me about our Low Price Guarantee!  We will meet or beat a lower price for the same item.  Send us a copy of the quote with your order and we
will beat it by up to 5%.  Same Quality, Better Service!  We want your business!  ****Subject to Management Approval****

Granite Environmental, Inc.
PO Box 780928 Sebastian, FL 32978
Phone:  772-646-0597  Fax: 

GEI

On the Web: www.ErosionPollution.com ~ www.Silt-Barriers.com
Store: www.PollutionControlProducts.com

Item Description Qty Cost Total

WOVENSTABILFAB Woven Stabilization Fabric 12.5' x 360'. 315 LB Tensile 67 375.70 25,171.90T

$25,171.90

$25,171.90

$0.00
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APPENDIX G

Abbreviated Cost and Schedule Risk Analysis



Project (less than $40M):
Project Development Stage: 

Total Construction Contract Cost = 10,387,684$               

WBS Potential Risk Areas Contract Cost % Contingency $ Contingency Total

1 02   RELOCATIONS Relocations 1,390,910$                22.92% 318,750$                    1,709,661$            

2
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Mob / Demob / Clearing 673,758$                   12.50% 84,220$                      757,977$               

3
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Dewatering 1,001,818$                25.00% 250,455$                    1,252,273$            

4
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Erosion Control / Construction Access 426,480$                   10.42% 44,425$                      470,905$               

5
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Riprap 2,208,181$                25.00% 552,045$                    2,760,227$            

6
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Railroads 588,252$                   39.58% 232,850$                    821,102$               

7
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) CIP Concrete 1,707,502$                31.25% 533,594$                    2,241,096$            

8
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Geotextiles / Cellular Confinement 492,809$                   12.50% 61,601$                      554,410$               

9 14 RECREATION FACILITIES Asphalt Access Road 789,534$                   20.83% 164,486$                    954,021$               

10
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Vegetation 43,312$                     8.33% 3,609$                        46,922$                 

11
09 CHANNELS AND CANALS (Except 
Navigation Ports and Harbors) Earthwork 735,306$                   29.17% 214,464$                    949,770$               

12 Remaining Construction Items 329,821$                   3.3% 2.08% 6,871$                        336,692$               

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 1,440,000$                8.33% 120,000$                    1,560,000$            

14 31 CONSTRUCTION MANAGEMENT Construction Management 960,000$                   6.25% 60,000$                      1,020,000$            

Totals
Total Construction Estimate 10,387,684$              23.75% 2,467,371$                 12,855,055$          

Total Planning, Engineering & Design 1,440,000$                8.33% 120,000$                    1,560,000$            
Total Construction Management 960,000$                   6.25% 60,000$                      1,020,000$            

Total 12,787,684$              2,647,371$                 15,435,055$          

Abbreviated Risk Analysis
BERRYESSA CREEK FLOOD CONTROL PROJECT
35% Estimate Level 
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APPENDIX H

MCACES Construction Cost Estimates



   Estimated by  Tetra Tech, Inc.     
   Designed by  Tetra Tech, Inc.     
   Prepared by  Tetra Tech, Inc     
   Preparation Date  5/29/2013     
   Effective Date of Pricing  3/28/2013     
   Estimated Construction Time  704 Days     
   This report is not copyrighted, but the information contained herein is For Official Use Only.     
        
         
Labor ID: 01SC2013  EQ ID: EP11R07  Currency in US dollars  TRACES MII Version 4.2  

Print Date Mon 26 August 2013  U.S. Army Corps of Engineers  Time 12:01:10  
Eff. Date 3/28/2013  Project : BERRYESSA CREEK FLOOD CONTROL     
   COE Standard Report Selections  Title Page  
        



Print Date Mon 26 August 2013  U.S. Army Corps of Engineers  Time 12:01:10  
Eff. Date 3/28/2013  Project : BERRYESSA CREEK FLOOD CONTROL     
   COE Standard Report Selections  Project Cost Summary Report Page 1  
         

Description   Quantity   UOM   ContractCost   Escalation   Contingency   SIOH   MiscOwner   ProjectCost   C/O   

         
Labor ID: 01SC2013  EQ ID: EP11R07  Currency in US dollars  TRACES MII Version 4.2  

 Project Cost Summary Report         10,228,092   0   0   0   0   10,228,092      
 Berryessa Creek Flood Control   1.00   LS   10,228,092   0   0   0   0   10,228,092      
 02 Relocations   1.00   LS   1,390,910   0   0   0   0   1,390,910      
 02 02 Reach 2   1.00   LS   60,762   0   0   0   0   60,762      
          179.13               179.13      
02 02 01 12kv Underground Line  - STA 233+00   75.00   LF   13,435   0   0   0   0   13,435      
          80.37               80.37      
02 02 01 01 Demolition   75.00   LF   6,027   0   0   0   0   6,027      
          98.76               98.76      
02 02 01 02 Relocation   75.00   LF   7,407   0   0   0   0   7,407      

          130.15               130.15      
02 02 03 350A Underground Line - STA 222+00   140.00   LF   18,221   0   0   0   0   18,221      
          49.26               49.26      
02 02 01 01 Demolition   140.00   LF   6,897   0   0   0   0   6,897      
          80.89               80.89      
02 02 01 02 Relocation   140.00   LF   11,324   0   0   0   0   11,324      

          103.95               103.95      
02 02 04 12kv Underground Line - STA 211+80   280.00   LF   29,106   0   0   0   0   29,106      
          31.30               31.30      
02 02 01 01 Demolition   280.00   LF   8,763   0   0   0   0   8,763      
          72.66               72.66      
02 02 01 02 Relocation   280.00   LF   20,343   0   0   0   0   20,343      

 02 04 Reach 4   1.00   LS   11,578   0   0   0   0   11,578      
          210.51               210.51      
02 04 01 12kv Underground Line - STA 208+40   55.00   LF   11,578   0   0   0   0   11,578      
          104.66               104.66      
02 02 01 01 Demolition   55.00   LF   5,756   0   0   0   0   5,756      
          105.85               105.85      
02 02 01 02 Relocation   55.00   LF   5,822   0   0   0   0   5,822      

 02 06 Reach 6   1.00   LS   25,296   0   0   0   0   25,296      
          175.33               175.33      
02 06 01 12kv Underground Line - STA 205+80   75.00   LF   13,150   0   0   0   0   13,150      
          80.37               80.37      
02 02 01 01 Demolition   75.00   LF   6,027   0   0   0   0   6,027      
          94.97               94.97      



Print Date Mon 26 August 2013  U.S. Army Corps of Engineers  Time 12:01:10  
Eff. Date 3/28/2013  Project : BERRYESSA CREEK FLOOD CONTROL     
   COE Standard Report Selections  Project Cost Summary Report Page 2  
         

Description   Quantity   UOM   ContractCost   Escalation   Contingency   SIOH   MiscOwner   ProjectCost   C/O   

         
Labor ID: 01SC2013  EQ ID: EP11R07  Currency in US dollars  TRACES MII Version 4.2  

02 02 01 02 Relocation   75.00   LF   7,123   0   0   0   0   7,123      
          202.44               202.44      
02 06 02 12kv Underground Line - STA 197+60   60.00   LF   12,146   0   0   0   0   12,146      
          96.87               96.87      
02 02 01 01 Demolition   60.00   LF   5,812   0   0   0   0   5,812      
          105.56               105.56      
02 02 01 02 Relocation   60.00   LF   6,334   0   0   0   0   6,334      

 02 08 Reach 8   1.00   LS   22,775   0   0   0   0   22,775      
          303.66               303.66      
02 08 01 12" Waterlines - STA 183+00   75.00   LF   22,775   0   0   0   0   22,775      
          102.01               102.01      
02 08 01 01 Demolition   75.00   LF   7,651   0   0   0   0   7,651      
          201.65               201.65      
02 08 01 02 Relocation   75.00   LF   15,124   0   0   0   0   15,124      

 02 10 Reach 10   1.00   LS   22,854   0   0   0   0   22,854      
          380.90               380.90      
3-1/0A XLCJ 21kv Underground - STA 181+20 to 181+80   60.00   LF   22,854   0   0   0   0   22,854      
          175.29               175.29      
02 12 03 01 Demolition   60.00   LF   10,517   0   0   0   0   10,517      
          205.61               205.61      
02 12 03 02 Relocation   60.00   LF   12,337   0   0   0   0   12,337      

 02 12 Reach 12   1.00   LS   245,676   0   0   0   0   245,676      
          159.90               159.90      
02 12 01 Telephone Conduit - STA 160+00   200.00   LF   31,980   0   0   0   0   31,980      
          28.64               28.64      
02 02 01 01 Demolition   200.00   LF   5,728   0   0   0   0   5,728      
          131.26               131.26      
02 02 01 02 Relocation   200.00   LF   26,253   0   0   0   0   26,253      

          650.72               650.72      
02 12 02 27" CMP - STA 154+00   35.00   LF   22,775   0   0   0   0   22,775      
          112.95               112.95      
02 12 02 01 Demolition   35.00   LF   3,953   0   0   0   0   3,953      
          537.76               537.76      
02 12 02 02 Relocation   35.00   LF   18,822   0   0   0   0   18,822      

          208.90               208.90      
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02 12 03 8" VCP Sanitary Sewer System - STA 153+80   75.00   LF   15,668   0   0   0   0   15,668      
          66.74               66.74      
02 12 03 01 Demolition   75.00   LF   5,005   0   0   0   0   5,005      
          142.16               142.16      
02 12 03 02 Relocation   75.00   LF   10,662   0   0   0   0   10,662      

          352.40               352.40      
02 12 04 3-1/0A XLCJ 21 kv - STA 151+00   70.00   LF   24,668   0   0   0   0   24,668      
          152.57               152.57      
02 12 04 01 Demolition   70.00   LF   10,680   0   0   0   0   10,680      
          199.83               199.83      
02 12 04 02 Relocation   70.00   LF   13,988   0   0   0   0   13,988      

          486.10               486.10      
02 12 05 3-700A and 1-350A Underground - STA 149+20   160.00   LF   77,776   0   0   0   0   77,776      
          100.03               100.03      
02 12 05 01 Demolition   160.00   LF   16,005   0   0   0   0   16,005      
          386.07               386.07      
02 12 05 02 Relocation   160.00   LF   61,771   0   0   0   0   61,771      

          237.93               237.93      
02 12 06 15" VCP Sanitary Sewer System - STA 142+40   75.00   LF   17,844   0   0   0   0   17,844      
          66.84               66.84      
02 12 06 01 Demolition   75.00   LF   5,013   0   0   0   0   5,013      
          171.08               171.08      
02 12 06 02 Relocation   75.00   LF   12,831   0   0   0   0   12,831      

          99.94               99.94      
02 12 07 12kv Underground Line - STA 138+60   550.00   LF   54,964   0   0   0   0   54,964      
          22.51               22.51      
02 12 07 01 Demolition   550.00   LF   12,383   0   0   0   0   12,383      
          77.42               77.42      
02 12 07 02 Relocation   550.00   LF   42,581   0   0   0   0   42,581      

 02 14 Reach 14   1.00   LS   1,001,970   0   0   0   0   1,001,970      
          160.18               160.18      
02 14 01 Underground 3-350A XLCJ 12kv - STA 132+00 to 138+00   550.00   LF   88,096   0   0   0   0   88,096      
          36.62               36.62      
02 14 01 01 Demolition   550.00   LF   20,142   0   0   0   0   20,142      
          123.55               123.55      
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02 14 01 02 Relocation   550.00   LF   67,955   0   0   0   0   67,955      
          209.04               209.04      
02 14 02 8" VCP Sanitary Sewer System - STA 137+20   75.00   LF   15,678   0   0   0   0   15,678      
          66.84               66.84      
02 14 02 01 Demolition   75.00   LF   5,013   0   0   0   0   5,013      
          142.20               142.20      
02 14 02 02 Relocation   75.00   LF   10,665   0   0   0   0   10,665      

          248.62               248.62      
02 14 03 12" CMP Storm Drain Outlet - STA 137+00   50.00   LF   12,431   0   0   0   0   12,431      
          56.30               56.30      
02 14 03 01 Demo Concrete Headwall and Pipe   50.00   LF   2,815   0   0   0   0   2,815      
          192.31               192.31      
02 14 03 02 Replace of Outlet Structure   50.00   LF   9,616   0   0   0   0   9,616      
          123.16               123.16      
02 02 02 02 01 RCP Placement   50.00   LF   6,158   0   0   0   0   6,158      
          2,381.75               2,381.75      
02 02 02 02 02 Concrete Headwall and Footing   1.40   CY   3,334   0   0   0   0   3,334      
          87.83               87.83      
02 02 02 02 03 Riprap   1.40   TON   123   0   0   0   0   123      

          6,488.87               6,488.87      
02 14 05 Sanitary Sewer System Manhole - STA 134+80   1.00   EA   6,489   0   0   0   0   6,489      
          1,787.29               1,787.29      
02 14 05 01 Demolition   1.00   EA   1,787   0   0   0   0   1,787      
          4,701.59               4,701.59      
02 14 05 02 Relocation   1.00   EA   4,702   0   0   0   0   4,702      

          532.79               532.79      
02 14 06 24" CMP - STA 133+50   45.00   LF   23,975   0   0   0   0   23,975      
          89.28               89.28      
02 14 02 01 Demolition   45.00   LF   4,018   0   0   0   0   4,018      
          443.51               443.51      
02 14 02 02 Relocation   45.00   LF   19,958   0   0   0   0   19,958      

          168.37               168.37      
02 12 06 15" VCP Sanitary Sewer System - STA 131+60 to 182+40   5,080.00   LF   855,300   0   0   0   0   855,300      
          50.63               50.63      
02 12 06 01 Demolition   5,080.00   LF   257,222   0   0   0   0   257,222      
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          105.85               105.85      
02 12 06 02 Relocation   5,080.00   LF   537,736   0   0   0   0   537,736      
          6,034.23               6,034.23      
New Manholes due to Relocation   10.00   EA   60,342   0   0   0   0   60,342      
          6,034.23               6,034.23      
02 14 05 Sanitary Sewer System Manhole - STA 134+80   10.00   EA   60,342   0   0   0   0   60,342      
          1,787.29               1,787.29      
02 14 05 01 Demolition   10.00   EA   17,873   0   0   0   0   17,873      
          4,246.94               4,246.94      
02 14 05 02 Relocation   10.00   EA   42,469   0   0   0   0   42,469      

 09 Channels   1.00   LS   8,728,182   0   0   0   0   8,728,182      
 09 AA Mobilization / Demobilization   1.00   LS   283,199   0   0   0   0   283,199      
          187,993.70               187,993.70      
09 AA 01 Mobilization   1.00   EA   187,994   0   0   0   0   187,994      
          95,205.70               95,205.70      
09 AA 02 Demobilization   1.00   EA   95,206   0   0   0   0   95,206      
 09 BB Dewatering   1.00   LS   989,507   0   0   0   0   989,507      
09 BB 01 Dewatering Reaches 1-2   1.00   LS   295,915   0   0   0   0   295,915      
          8,788.43               8,788.43      
09 BB 01 01 Coffer Dams   2.00   EA   17,577   0   0   0   0   17,577      
          27.38               27.38      
09 BB 01 01 01 Cofferdam Installation   534.00   CY   14,623   0   0   0   0   14,623      
          11.06               11.06      
09 BB 01 01 02 Cofferdam Removal   267.00   CY   2,953   0   0   0   0   2,953      
09 BB 01 02 Dewater Pumping   1.00   LS   278,338   0   0   0   0   278,338      
09 BB 02 Dewatering Reaches 3-8   1.00   LS   259,363   0   0   0   0   259,363      
          7,158.26               7,158.26      
09 BB 02 01 Coffer Dams   2.00   EA   14,317   0   0   0   0   14,317      
          42.56               42.56      
09 BB 02 01 01 Cofferdam Installation   267.00   CY   11,363   0   0   0   0   11,363      
          11.06               11.06      
09 BB 02 01 02 Cofferdam Removal   267.00   CY   2,953   0   0   0   0   2,953      
09 BB 02 02 Dewater Pumping   1.00   LS   245,046   0   0   0   0   245,046      
09 BB 03 Dewatering Reaches 9-10   1.00   LS   91,307   0   0   0   0   91,307      
          7,424.53               7,424.53      
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09 BB 03 01 Coffer Dams   2.00   EA   14,849   0   0   0   0   14,849      
          44.55               44.55      
09 BB 03 01 01 Cofferdam Installation   267.00   CY   11,896   0   0   0   0   11,896      
          11.06               11.06      
09 BB 03 01 02 Cofferdam Removal   267.00   CY   2,953   0   0   0   0   2,953      
09 BB 03 02 Dewater Pumping   1.00   LS   76,458   0   0   0   0   76,458      
09 BB 04 Dewatering Reaches 11-12   1.00   LS   229,483   0   0   0   0   229,483      
          7,158.26               7,158.26      
09 BB 04 01 Coffer Dams   2.00   EA   14,317   0   0   0   0   14,317      
          42.56               42.56      
09 BB 04 01 01 Cofferdam Installation   267.00   CY   11,363   0   0   0   0   11,363      
          11.06               11.06      
09 BB 04 01 02 Cofferdam Removal   267.00   CY   2,953   0   0   0   0   2,953      
09 BB 04 02 Dewater Pumping   1.00   LS   215,166   0   0   0   0   215,166      
09 BB 05 Dewatering Reaches 13-16   1.00   LS   113,440   0   0   0   0   113,440      
          9,657.78               9,657.78      
09 BB 05 01 Coffer Dams   2.00   EA   19,316   0   0   0   0   19,316      
          42.56               42.56      
09 BB 05 01 01 Cofferdam Installation   267.00   CY   11,363   0   0   0   0   11,363      
          14.89               14.89      
09 BB 05 01 02 Cofferdam Removal   534.00   CY   7,952   0   0   0   0   7,952      
09 BB 05 02 Dewater Pumping   1.00   LS   94,124   0   0   0   0   94,124      

          12,331.57               12,331.57      
 09 CC Clearing and Grubbing   31.00   ACR   382,279   0   0   0   0   382,279      
          2,318.27               2,318.27      
09 CC 01 Clear and Grub   31.00   ACR   71,866   0   0   0   0   71,866      
          25.03               25.03      
09 CC 02 Load and Haul Debris   12,400.00   CY   310,412   0   0   0   0   310,412      
 09 DD Erosion Control   1.00   LS   382,643   0   0   0   0   382,643      
 09 EE Construction Access   1.00   LS   38,596   0   0   0   0   38,596      
          2,093.75               2,093.75      
09 EE 01 Access Ramps   10.00   EA   20,937   0   0   0   0   20,937      
          1,765.85               1,765.85      
09 EE 02 Temporary Access Roads   10.00   EA   17,659   0   0   0   0   17,659      
 09 01 Reach 1   1.00   LS   1,117   0   0   0   0   1,117      
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          14.89               14.89      
09 01 01 Excavate and Haul   75.00   CY   1,117   0   0   0   0   1,117      
 09 02 Reach 2   1.00   LS   817,710   0   0   0   0   817,710      
          12.22               12.22      
09 02 01 Place and Compact Fill   100.00   CY   1,222   0   0   0   0   1,222      
          14.89               14.89      
09 02 02 Excavate and Haul   4,074.00   CY   60,671   0   0   0   0   60,671      
          88.37               88.37      
09 02 03 Import and Place Riprap   5,750.00   TON   508,138   0   0   0   0   508,138      
          6.32               6.32      
09 02 04 Geotextile Fabric   7,700.00   SY   48,677   0   0   0   0   48,677      
          2.71               2.71      
09 02 05 Cellular Confinement System   20,453.00   SF   55,365   0   0   0   0   55,365      
          1,156.76               1,156.76      
09 02 06 CIP Concrete   90.00   CY   104,109   0   0   0   0   104,109      
          16.30               16.30      
09 02 06 01 Earthwork   235.00   CY   3,830   0   0   0   0   3,830      
          1,114.20               1,114.20      
09 02 06 02 Concrete   90.00   CY   100,278   0   0   0   0   100,278      

          1.74               1.74      
09 02 07 Reinforcing Steel   18,000.00   LB   31,240   0   0   0   0   31,240      
          4,316.91               4,316.91      
09 02 08 Planting - Grasses on Banks   1.92   ACR   8,288   0   0   0   0   8,288      
 09 03 Reach 3   1.00   LS   2,234   0   0   0   0   2,234      
          14.89               14.89      
09 03 01 Excavate and Haul   150.00   CY   2,234   0   0   0   0   2,234      
 09 04 Reach 4   1.00   LS   134,414   0   0   0   0   134,414      
          14.89               14.89      
09 04 01 Excavate and Haul   896.00   CY   13,344   0   0   0   0   13,344      
          88.38               88.38      
09 04 02 Import and Place Riprap   1,000.00   TON   88,379   0   0   0   0   88,379      
          6.32               6.32      
09 04 03 Geotextile Fabric   1,400.00   SY   8,850   0   0   0   0   8,850      
          2.71               2.71      
09 04 04 Cellular Confinement System   8,156.00   SF   22,072   0   0   0   0   22,072      
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          4,315.95               4,315.95      
09 04 05 Planting - Grasses on Banks   0.41   ACR   1,770   0   0   0   0   1,770      
 09 05 Reach 5   1.00   LS   1,189,923   0   0   0   0   1,189,923      
          14.89               14.89      
09 05 01 Excavate and Haul   10.00   CY   149   0   0   0   0   149      
09 05 02 Temporary Shoo-Fly Structure   1.00   LS   386,798   0   0   0   0   386,798      
          47.60               47.60      
09 05 02 01 Embankment   306.00   CY   14,565   0   0   0   0   14,565      
          1,403.58               1,403.58      
09 05 02 02 Railroad Track   250.00   LF   350,895   0   0   0   0   350,895      
          85.35               85.35      
09 05 02 03 Demolition   250.00   LF   21,337   0   0   0   0   21,337      

          19.95               19.95      
09 05 03 Demo, Haul, and Dispose Rails   120.00   LF   2,393   0   0   0   0   2,393      
          13.93               13.93      
09 05 04 Demo, Haul, and Dispose Timber   10,000.00   BF   139,255   0   0   0   0   139,255      
          16.31               16.31      
09 05 05 Excavate, Backfill and Compact   250.00   CY   4,078   0   0   0   0   4,078      
          1,166.09               1,166.09      
09 05 06 Construct Replacement Culvert (Triple Box)   350.00   CY   408,133   0   0   0   0   408,133      
          1.74               1.74      
09 05 07 Reinforcing Steel   70,000.00   LB   121,489   0   0   0   0   121,489      
          11,256.17               11,256.17      
09 05 08 Construct Wingwalls & Headwalls w/ Rails   6.00   EA   67,537   0   0   0   0   67,537      
          771.62               771.62      
09 05 08 01 Cast-in-Place Concrete   53.00   CY   40,896   0   0   0   0   40,896      
          1.74               1.74      
09 05 08 02 Reinforcing Steel   10,600.00   LB   18,397   0   0   0   0   18,397      
          68.70               68.70      
09 05 08 03 Railing   120.00   LF   8,244   0   0   0   0   8,244      

          438.14               438.14      
09 05 09 Reconstruct Rails and Ties   120.00   LF   52,577   0   0   0   0   52,577      
          94.44               94.44      
09 05 10 Import and Place Riprap   75.00   TON   7,083   0   0   0   0   7,083      
          4,316.82               4,316.82      
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09 05 11 Planting - Grasses on Banks   0.10   ACR   432   0   0   0   0   432      
 09 06 Reach 6   1.00   LS   589,126   0   0   0   0   589,126      
          14.89               14.89      
09 06 01 Excavate and Haul   4,257.00   CY   63,397   0   0   0   0   63,397      
          88.37               88.37      
09 06 02 Import and Place Riprap   4,750.00   TON   419,760   0   0   0   0   419,760      
          6.32               6.32      
09 06 03 Geotextile Fabric   6,650.00   SY   42,036   0   0   0   0   42,036      
          2.71               2.71      
09 06 04 Cellular Confinement System   20,351.00   SF   55,085   0   0   0   0   55,085      
          4,316.82               4,316.82      
09 02 05 Planting - Grasses on Banks   2.05   ACR   8,849   0   0   0   0   8,849      
 09 07 Reach 7   1.00   LS   2,740   0   0   0   0   2,740      
          45.67               45.67      
09 07 01 Excavate and Haul   60.00   CY   2,740   0   0   0   0   2,740      
 09 08 Reach 8   1.00   LS   126,264   0   0   0   0   126,264      
          14.89               14.89      
09 08 01 Excavate and Haul   1,222.00   CY   18,198   0   0   0   0   18,198      
          88.38               88.38      
09 08 02 Import and Place Riprap   1,000.00   TON   88,379   0   0   0   0   88,379      
          6.32               6.32      
09 08 03 Geotextile Fabric   1,400.00   SY   8,850   0   0   0   0   8,850      
          2.70               2.70      
09 08 04 Cellular Confinement System   3,419.00   SF   9,239   0   0   0   0   9,239      
          4,317.30               4,317.30      
09 08 05 Planting - Grasses on Banks   0.37   ACR   1,597   0   0   0   0   1,597      
 09 09 Reach 9   1.00   LS   101,703   0   0   0   0   101,703      
          14.89               14.89      
09 09 01 Excavate and Haul   200.00   CY   2,978   0   0   0   0   2,978      
          16.31               16.31      
09 09 02 Excavate, Backfill and Compact   100.00   CY   1,631   0   0   0   0   1,631      
          77.26               77.26      
09 09 03 Sheet Piling   1,200.00   SF   92,712   0   0   0   0   92,712      
          87.61               87.61      
09 09 04 Import and Place Riprap   50.00   TON   4,381   0   0   0   0   4,381      
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 09 10 Reach 10   1.00   LS   351,281   0   0   0   0   351,281      
          14.89               14.89      
09 10 01 Excavate and Haul   2,600.00   CY   38,720   0   0   0   0   38,720      
          88.38               88.38      
09 10 02 Import and Place Riprap   3,000.00   TON   265,136   0   0   0   0   265,136      
          6.32               6.32      
09 10 03 Geotextile Fabric   4,200.00   SY   26,551   0   0   0   0   26,551      
          2.70               2.70      
09 10 04 Cellular Confinement System   5,967.00   SF   16,126   0   0   0   0   16,126      
          4,316.82               4,316.82      
09 10 05 Planting - Grasses on Banks   1.10   ACR   4,748   0   0   0   0   4,748      
 09 11 Reach 11   1.00   LS   84,016   0   0   0   0   84,016      
          14.89               14.89      
09 11 01 Excavate and Haul   200.00   CY   2,978   0   0   0   0   2,978      
          16.31               16.31      
09 11 02 Excavate, Backfill and Compact   100.00   CY   1,631   0   0   0   0   1,631      
          62.52               62.52      
09 11 03 Sheet Piling   1,200.00   SF   75,022   0   0   0   0   75,022      
          87.69               87.69      
09 11 04 Import and Place Riprap   50.00   TON   4,384   0   0   0   0   4,384      
 09 12 Reach 12   1.00   LS   2,526,149   0   0   0   0   2,526,149      
          12.22               12.22      
09 12 01 Place and Compact Fill (Piedmont Creek Confluence)   75.00   CY   916   0   0   0   0   916      
          14.89               14.89      
09 12 02 Excavate and Haul   24,278.00   CY   361,555   0   0   0   0   361,555      
          16.31               16.31      
09 12 03 Excavate and Regrade Onsite   25.00   CY   408   0   0   0   0   408      
          88.38               88.38      
09 12 04 Import and Place Riprap   7,750.00   TON   684,934   0   0   0   0   684,934      
          6.32               6.32      
09 12 05 Geotextile Fabric   10,500.00   SY   66,377   0   0   0   0   66,377      
          2.71               2.71      
09 12 06 Cellular Confinement System   34,227.00   SF   92,639   0   0   0   0   92,639      
          117.24               117.24      
09 12 07 Roadway Base   3,000.00   CY   351,713   0   0   0   0   351,713      
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          5.87               5.87      
09 12 08 Access Road Surface   54,000.00   SF   316,741   0   0   0   0   316,741      
          1,098.38               1,098.38      
09 12 09 Cast-in-Place Concrete   440.00   CY   483,287   0   0   0   0   483,287      
          16.33               16.33      
09 02 12 01 Earthwork   1,203.00   CY   19,642   0   0   0   0   19,642      
          1,053.74               1,053.74      
09 02 12 02 Concrete   440.00   CY   463,645   0   0   0   0   463,645      

          1.74               1.74      
09 12 10 Reinforcing Steel   88,000.00   LB   152,729   0   0   0   0   152,729      
          4,316.92               4,316.92      
09 12 11 Planting - Grasses on Banks   3.44   ACR   14,850   0   0   0   0   14,850      
 09 13 Reach 13   1.00   LS   10,600   0   0   0   0   10,600      
          141.33               141.33      
09 13 01 Excavate and Haul   75.00   CY   10,600   0   0   0   0   10,600      
 09 14 Reach 14   1.00   LS   679,155   0   0   0   0   679,155      
          14.89               14.89      
09 14 01 Excavate and Haul   6,861.00   CY   102,176   0   0   0   0   102,176      
          88.38               88.38      
09 14 02 Import and Place Riprap   1,250.00   TON   110,473   0   0   0   0   110,473      
          6.32               6.32      
09 14 03 Geotextile Fabric   1,750.00   SY   11,063   0   0   0   0   11,063      
          2.71               2.71      
09 14 04 Cellular Confinement System   8,803.00   SF   23,824   0   0   0   0   23,824      
          117.18               117.18      
09 14 05 Roadway Base   500.00   CY   58,588   0   0   0   0   58,588      
          5.87               5.87      
09 14 06 Access Road Surface   9,000.00   SF   52,790   0   0   0   0   52,790      
          1,098.33               1,098.33      
09 14 07 Cast-in-Place Concrete   220.00   CY   241,632   0   0   0   0   241,632      
          16.32               16.32      
09 02 14 01 Earthwork   601.00   CY   9,810   0   0   0   0   9,810      
          1,053.74               1,053.74      
09 02 14 02 Concrete   220.00   CY   231,822   0   0   0   0   231,822      

          1.74               1.74      



Print Date Mon 26 August 2013  U.S. Army Corps of Engineers  Time 12:01:10  
Eff. Date 3/28/2013  Project : BERRYESSA CREEK FLOOD CONTROL     
   COE Standard Report Selections  Project Cost Summary Report Page 12  
         

Description   Quantity   UOM   ContractCost   Escalation   Contingency   SIOH   MiscOwner   ProjectCost   C/O   

         
Labor ID: 01SC2013  EQ ID: EP11R07  Currency in US dollars  TRACES MII Version 4.2  

09 14 08 Reinforcing Steel   44,000.00   LB   76,364   0   0   0   0   76,364      
          4,317.16               4,317.16      
09 14 09 Planting - Grasses on Banks   0.52   ACR   2,245   0   0   0   0   2,245      
 09 15 Reach 15   1.00   LS   2,234   0   0   0   0   2,234      
          14.89               14.89      
09 15 01 Excavate and Haul   150.00   CY   2,234   0   0   0   0   2,234      

          33,293.23               33,293.23      
 09 16 Reach 16   1.00   EA   33,293   0   0   0   0   33,293      
          27.40               27.40      
09 16 01 Excavate and Haul   1,215.00   CY   33,293   0   0   0   0   33,293      

 18 Cultural Resources   1.00   LS   109,000   0   0   0   0   109,000      
          109,000.00               109,000.00      
 18 01 Cultural Resources   1.00   EA   109,000   0   0   0   0   109,000      
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1.1 INTRODUCTION

Geologic and geotechnical conditions along the Berryessa Creek Project alignment between
Calaveras Boulevard and Old Piedmont Road were summarized in the Geotechnical Office
Report prepared by Parikh Consultants, Inc. (Parikh Consultants 2004). The report included
data from several previous geotechnical and environmental studies performed along or
adjacent to the creek alignment. A total of 70 boring logs were compiled in the Parikh report.
Although many of the borings do not include data that would be necessary for final design of
the project, the number and depth of the existing borings are considered adequate for
feasibility-level design purposes. The preliminary geotechnical assessment did not encounter
geotechnical or geologic factors that would preclude successful completion of this project,
however, there are a number of issues that will need to be considered and addressed in the
final design.

1.2 GEOLOGIC CONDITIONS

Several different soil units were identified along the creek alignment and included:

• Basin Deposits (Holocene) – Composed predominantly of clays and silty clays

• Young Alluvial Fan Deposits (Holocene) – Composed of gravelly sand and sandy and
clayey gravel near the fan heads and upstream, grading to sandy and silty clay within
downstream reaches.

• Older Alluvial Fan Deposits (Holocene) – Composed of gravelly sand and sandy and
clayey gravel near the fan heads and upstream, grading to sandy and silty clay within
downstream reaches.

• Alluvial Fan Deposits (Upper Pleistocene) – Composed of gravel and cobbles with
clayey and sandy matrix.

The report by Parikh Consultants (2004) describes the Hayward Fault as being 1.2 miles
from the project site, however the State of California maps active faulting closer to the
eastern limits of the project (CDMG 1982). It should be noted that immediately east of the
project alignment (east of Old Piedmont Road) is hilly terrain that has been impacted by both
faulting and landslides. The Berryessa Formation (composed of mudstone, sandstone, and
conglomerate) is mapped in this area; however, the geology has been significantly disturbed
by northwest-southeast trending faulting associated with the Hayward Fault Zone. Numerous
southwest trending landslides have developed in the terrain. The current project limits for
Berryessa Creek do not extend into the faulting and landslide areas, however, any future
project development east of Old Piedmont Road (e.g., upstream detention basins) needs to
consider the impacts of both active faulting and landslides.
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1.3 GROUNDWATER CONDITIONS

Groundwater was encountered in many of the borings within the most downstream section of
the creek alignment (Calaveras Boulevard to Montague Expressway) at depths varying from
approximately 8 to 12 feet below existing grade. In the vicinity of I-680 groundwater was
encountered at a depth of greater than 30 feet below existing grade. Within the upper portion
of the creek alignment (upstream of I-680) groundwater was not noted in any of the
exploratory borings presented in the Parikh report except for one boring upstream of Old
Piedmont Road where groundwater was encountered approximately 17 feet below existing
grade. The Parikh report did note that groundwater levels could vary in the future due to
seasonal groundwater fluctuations, water elevation in the creek, surface run-off, and other
hydrologic conditions.

1.4 SEISMIC CONDITIONS

The Parikh report estimated a potential for high seismic activity for the project alignment
(peak bedrock acceleration of 0.7). Design of floodwalls, channel walls, bridges and levees
will need to incorporate the appropriate seismic factors to account for this high potential for
seismic activity. Depending on the results of pseudo-static analysis of structures and levees,
more extensive dynamic analysis may be needed to evaluate potential deformation.

The Parikh report did recognize that deposits of loose to medium dense sands and silty sands
encountered within the creek alignment may be susceptible to liquefaction. These deposits
were predominantly encountered in the upstream portion of the creek. The overall
liquefaction potential was preliminarily judged by the Parikh report to be low because of the
discontinuous nature of the liquefaction-susceptible soils and the lack of high groundwater in
the areas that they were encountered. However, further investigation and groundwater
monitoring was recommended during the final design phase of the project. If a higher degree
of liquefaction is identified, then the effects of seismic settlement and lateral spread on
structures and levees will need to be considered.

1.5 STRUCTURE FOUNDATIONS

Structures for this project may include floodwalls, vertical channel walls, culverts, and bridge
crossings. Due to the significant variability of soil conditions along the creek alignment, it is
anticipated that each structure will require site specific foundation design. Foundation
support for bridge replacements will likely require deep pile foundations. Culverts and low
to medium height wall structures can likely be supported on grade, although removal and re-
compaction of existing subgrade soils may be necessary. Higher walls (>10 feet height) may
require pile foundation support depending on their location along the alignment. Where
significant retained soil heights are required (channel walls), importing of select granular
backfill may be preferable over on-site clayey soils.
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1.6 LEVEE EMBANKMENTS

New or raised levees should be designed and constructed in accordance with U.S. Army
Corps of Engineers Manual EM 1110-2-1913 ([USACE] 2000).

Seepage analysis of the proposed levee should consider both seepage through the levee
embankment and under-seepage through the foundation soils. The potential for high uplift
pressures and high exit gradients near the landside toe of the levee must be evaluated,
particularly where more granular foundation soils exist near the surface. If the potential for
these detrimental factors exist then some form of mitigation (impermeable cutoffs, slurry
trenches, relief drains) will need to be considered.
Stability analysis of levee embankments should consider the following conditions.

• End of Construction – Utilizing undrained shear strength for clayey soils

• Sudden Drawdown – Including unbalanced pore pressures within the riverside slope.

• Long-Term Seepage Conditions – Utilizing long-term or steady state seepage

• Earthquake – Utilizing pseudo-static stability analysis. If soil liquefaction is an issue,
an analysis using post-liquefied strengths should also be performed. Where factors of
safety are less than 1.2, a seismic deformation analysis may also be required.

Immediate and long-term settlement of new and raised levee should be performed and the
impact on required freeboard be evaluated. Mitigation of settlement can be achieved by
several methods including pre-loading, ground improvement, or over-building of
embankments.

1.7 CHANNEL/BASIN SLOPES

Slope stability analysis should be performed on channel slopes for static, pseudo-static
conditions and sudden drawdown conditions. Constructed slopes should be suitably protected
against erosion from local runoff and stream flow.

1.8 FUTURE INVESTIGATION

Additional investigation and analysis will be necessary during the final design phase of the
project. In some areas it is anticipated that information from existing borings will be utilized
in the design, however, where specific field or laboratory test data required for analysis and
design is lacking, supplemental field exploration will be necessary. A preliminary guideline
for future investigation and analysis is presented in Table 1.
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Table 1 Additional Investigation and Analysis

Project
Components

Field Exploration Laboratory Testing Analyses

Levee
Embankments/
Channel Slopes

Frequency:
Minimum 1 boring
/ 500 ft.
Depth: At least 3 x
levee/slope height,
and at least 5 feet
below potentially
liquefiable soils.

 Dry Density
 Moisture Content
 Shear Strength
 Consolidation
 Gradation
 Permeability

 Seepage Analysis
 (through seepage and under-

seepage)
 Slope Stability Analysis
 Settlement Analysis
 Scour Potential

Floodwalls/
Channel Walls

Frequency:
Minimum 1
boring/500 ft.
Depth: At least 3 x
wall/culvert, and at
least 5 feet below
potentially
liquefiable soils

 Dry Density
 Moisture Content
 Shear Strength
 Consolidation
 Gradation
 Corrosion

 Earth Pressures
 Vertical & Lateral Bearing

Capacity
 Settlement
 Overturning/Sliding

Bridge
Replacements

Frequency:
1 boring/support

Depth: Typically
70 to 100 feet
depending on
loading conditions

 Dry Density
 Moisture Content
 Shear Strength
 Consolidation
 Gradation
 Corrosion Potential

 Footing Bearing Capacity
 Vertical and Lateral Pile

Capacity
 Earth Pressures
 Seismic Design Parameters

1.9 REFERENCES

California Division of Mines and Geology (CDMG), 1982. State of California Special
Studies Zone, Calaveras Reservoir. Effective January 1, 1882.

Parikh Consultants Inc., 2004. Geotechnical Office Report, Coyote and Berryless Creek,
General Re-Evaluation Study for Proposed Project Modifications, Santa Clara County,
California. April 2004).

United States Army Corps of Engineers (USACE), 2000. Engineers Manual EM 1110-2-
1913 Design and Construction of Levees. April 30, 2000.
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CHAPTER 1: INTRODUCTION 

1.1 Purpose and Scope 

The purpose of this report is to present the results of the economic analysis performed for the 
General Reevaluation study of the Berryessa Creek Project.  The report documents the 
reevaluation of benefits and costs of the authorized project in comparison with potential 
changes in design, benefits, and costs for a modified project and alternative plans.  This 
information is necessary to determine the extent of Federal interest in a modified or new plan 
for flood damage reduction along Berryessa Creek.  The report presents findings related to 
flood risk, potential flood damages and potential flood risk management benefits. 
  
1.2 Study Area 

The study area is located in Santa Clara County California. Berryessa Creek runs through the 
cities of Milpitas and San Jose, an urbanized alluvial plain that includes a diverse mix of 
residential, commercial, industrial, and public land uses.  The population of Milpitas and San 
Jose are 67,476 and 958,789 respectively (source: California Department of Finance, E-1 
May 2011.)  The area is part of California’s Silicon Valley, with many computer, bio-tech 
and hi-tech firms located in the area. 
 
1.3 History of Flooding 

Recent flood events from Berryessa Creek include those in March 1982, January 1983 and 
February 1998.  It was reported that the 1998 event caused minor damages to homes and 
automobiles but dollar losses were not documented.  No non-residential structure losses were 
reported from these events.  Specific frequency was not identified for floods within the study 
area but each noted event was believed to be smaller than the 0.10 exceedance probability 
event. 
 
1.4 Consistency with Regulations and Policies 

This economic analysis is in accordance with standards, procedures, and guidance of the U.S. 
Army Corps of Engineers.  The Planning Guidance Notebook (ER 1105-2-100, April 2000) 
serves as the primary source for evaluation methods of flood risk management studies and 
was used as reference for this analysis.  Additional guidance for risk-based analysis was 
obtained from EM 1110-2-1619, Engineering and Design – Risk-Based Analysis for Flood 
Damage Reduction Studies (August 1996) and ER 1105-2-101, Planning - Risk Analysis for 
Flood Damage Reduction Studies (January 2006).  
 
1.5 Price Levels, Period of Analysis, and Discount Rate 

Unless otherwise noted, all values in this document are presented in October 2013 prices, and 
amortization calculations are based on the Fiscal Year 2014 federal discount rate of 3.50 
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percent as published in Corps of Engineers Economic Guidance Memorandum 14-01.  
Economic evaluation was performed over a 50‐year period of analysis with a base year of 
2017.   
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CHAPTER 2: FLOODPLAIN AREA AND INVENTORY 

2.1 Economic Data Area 

The study area was divided into six economic impact areas for economic evaluation and 
project performance purposes.  Delineations were made to address changes in hydrology, 
hydraulics and economic conditions throughout the creek.  A map showing the six impact 
areas is shown in Figure 2.1.  A comparison of the impact areas to the linear study reaches is 
provided in Figure 2.2. 
 

• Area A lies farthest east and runs from Old Piedmont to the intersection of Cropley 
Avenue and Piedmont Road.  The area consists of single family residences. 

 
• Area B includes Cropley Avenue and runs along the right bank from Piedmont to 

Morrill Avenue.  The area is primarily residential. 
 

• Area C runs along the left bank just past Majestic Elementary and Berryessa Creek 
Park downstream just east of Morrill.  The area is primarily residential. 

 
• Area D runs from Morrill to the I-680 Freeway.  This area in San Jose is primarily 

residential. 
 

• Area E is the largest impact area in the study and begins just west of I-680.  The area 
is bounded by Capitol Avenue, Abel Street and Berryessa Creek.  This area includes 
the Midtown region of Milpitas and includes residential, commercial, public and 
industrial land uses. 

 
• Area F runs along a short section of the left bank of Berryessa from Yosemite Drive 

to near Los Coches Street and east of WP railroad line.  This impact area is highly 
industrial with many hi-tech firms in addition to some commercial and limited 
residential. 
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Figure 2.1 Economic Impact Areas
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Figure 2.2 Study Reach and Impact Area Locations 
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2.2 Inventory of Structures and Property in Study Area 

A structural inventory was previously completed based on data gathered from assessor’s 
parcel data and on-site inspection of all the structures (100%) within the floodplain.  
Structures were determined to be within the economic study area by using Geographical 
Information Systems (GIS) to compare the 0.002 exceedance probability floodplain boundary 
with the spatially referenced assessor parcel numbers (APN).  The inventory was developed 
in accordance with Section 308 of WRDA 1990.1  Information from the assessor’s parcel 
database (such as land use, building square footage, address) was supplemented during field 
visitation for each parcel within the floodplain to collect additional required data such as, 
foundation height, specific business activity (non-residential), building condition, type of 
construction, number of units.  Parcels with structures were categorized by land use and 
grouped into the following structural damage categories: 
 

1) Single Family Residential – includes all parcels represented by a single unit such as 
detached single family homes, individually owned condominiums and townhouses. 

2) Multiple Family Residential – includes residential parcels with more than one unit 
such as apartment complexes, duplexes and quadplex units.  Each parcel may have 
multiple structures. 

3) Commercial – includes retail, office buildings, restaurants 
4) Industrial – includes warehouses, light and heavy manufacturing facilities.  Also 

includes many computer and bio-tech industries that are in the Milpitas area. 
5) Public – includes both public and semi-public uses such as post offices, fire stations, 

government buildings, schools and churches. 
 
All parcels with structures were assigned to one of the listed categories.  Some parcels have 
more than one physical structure and some structures, such as condominiums, are represented 
by multiple parcels.  Table 2.1 displays the total number of parcels (number of units for 
multifamily residential) with structures by category. 

  

                                                 
1 Section 308 instructs the analysis to not include any new or substantially improved structure (other than a 
structure necessary for conducting a water-dependent activity) built in the 100-year flood plain with a first floor 
elevation less than the 100 -year flood elevation after July 1, 1991  
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Table 2.1 Structural Inventory 

Number of Parcels With Structures within the 0.002 Exceedance Probability 
 Floodplain By Land Use 

Economic 
Impact 
Area 

Single 
Family 

Residential 

Multiple 
Family 

Residential 
Units 

Commercial 
Industrial 

Public Total 
General Tech 

Area-A 64 0 0 0 0 0 64 

Area-B 96 287 0 0 0 1 384 

Area-C 14 0 0 0 0 0 14 

Area-D 378 105 0 0 0 0 483 

Area-E 723 1,110 95 22 17 15 1,982 

Area-F 1 0 14 8 25 4 52 

Total 1,276 1,502 109 30 42 20 2,979 
Number of Parcels With Structures within the 0.010 Exceedance Probability 

 Floodplain By Land Use 
Area-A 35 0 0 0 0 0 35 

Area-B 77 257 0 0 0 1 335 

Area-C 12 0 0 0 0 0 12 

Area-D 231 26 0 0 0 0 257 

Area-E 589 1,050 82 22 16 13 1,772 

Area-F 1 0 14 8 25 4 52 

Total  945 1,333 96 30 41 18 2,463 

 
In total there are 1,000 more units at risk than shown in the 1987 Feasibility report.  The 
biggest difference is multi-family residences that have increased in the area.  
 
2.3 Value of Damageable Property - Structure Value 

The value of property at risk was estimated based on depreciated replacement values (DRV). 
Structure value was determined based on the following function: 
 
 DRV = Square Footage * Cost per Square Foot * Depreciation Factor 
 
Evaluations of Corps flood risk management projects require structures be valued using 
replacement costs minus depreciation.  These values may differ from assessed values, sales 
or market values, reproduction costs or values determined by income capitalization.  
Depreciated replacement cost does not include land values and market prices (which include 
land value) or sale price for homes and commercial property would be higher than the value 
of the depreciated structure alone. 
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Building characteristics such as quality type, condition, and number of stories were gathered 
for each parcel.  Square footage representing the building area was taken from assessor’s 
parcel data for each structure.  Values for cost per square foot were determined based on land 
use, building type, construction class and quality.  
 
Values were taken from the Marshall and Swift (M&S) Valuation Service and were adjusted 
using the M&S local multipliers for San Jose to account for the higher construction costs 
found in the Milpitas/San Jose area.  Factors such as the year the structure was built, overall 
condition of the building, improvements, required maintenance and comparative data from 
other studies were used in determining the subjective measure of how much depreciation to 
assign each structure.  
 
In the database, each structure was assigned a mean remaining value percentage (100% 
replacement minus estimated percent depreciated) to be used in determining depreciated 
replacement value.  The range of depreciation varied with each structure and land use with 
new structures assigned zero depreciation and a maximum of 60% for a few structures in 
poor condition.  
 
Uncertainty in remaining percent value was determined to be a triangular distribution with 
minimum and maximums set at plus or minus 10% not to exceed 100% total value.  
Examples of a typical structure valuation by damage category using median values found in 
this study are shown in Table 2.2.  These values are displayed to explain the methodology 
used but do not represent any particular structure or mean values within the study. 
 

Table 2.2 Valuation Example 

Depreciated Replacement Value, October 2013 Prices  
Using Typical Structures by Category 

Structure 
Category 

Square 
Footage  

Price Per 
Square Foot 

(locally 
adjusted) 

Estimated 
Depreciation 
Percentage 

 

Remaining 
Value 

Percentage 

Depreciated 
Replacement 

Value of 
Typical 

Structure Using Median Values By Category 
Single Family 
Residential 1,480 $144.08  15% 85% 181,247 

Multiple Family 
Residential Units 

1,900 $96.41  30% 70% 128,219 

Commercial 4,680 $144.74  15% 85% 575,759 

Industrial 11,870 $147.49  15% 85% 1,488,051 

Public 10,000 $182.52  10% 90% 1,642,674 

 
  



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA 
December 2013  Chapter 2: Floodplain Area and Inventory 

2-7 

Appendix C  Economics   

2.4 Value of Damageable Property- Content Value 

In addition to structures, building contents can also be at risk of flood damages.  For this 
study, content values were estimated as a percentage of depreciated structure value based on 
land use.  During the 1992 General Design Memorandum (GDM) on Berryessa Creek, 
detailed content surveys were made to determine content percentages specific to the 
Milpitas/San Jose area.  For this reevaluation study, no additional content surveys were 
completed to confirm or adjust values used in the original study.  
 
The 1992 GDM survey requested identification of business activity, square footage or known 
value of the building, total value of content or ratio content to structure value if known.  The 
survey also asked respondents to provide estimated loss of contents for various theoretical 
floods.  As no known flood events have occurred in the study area resulting in non-residential 
damage, responses were limited to best guess estimates.  Based on these survey results, the 
1992 GDM content percentages were considered to be reasonable.  Minor adjustments were 
made to the industrial category (sub-divided for content analysis only in this study as 
Industrial-General and Industrial-Tech) to represent the recent surveys.  The industrial-tech 
content category includes computer component manufacture and distribution, and bio-
technology commonly found in the San Jose/Milpitas area.  Both content values and percent 
losses were greater for the industrial-tech than typical industrial activities, which is why 
industrial content losses were separated for this analysis.  The sub-categories for commercial 
business only differ in the assigned content percentages (does not affect structure depth-
damage functions).  Content percentages by sub-category are given in Table 2.3. 

 
Table 2.3 Content to Structure Ratios 

Structure 
Sub-Category Content Percent of Structure Value 

Commercial-Food 130 % 

Commercial-Office 50 % 

Commercial-Retail  100 % 

Commercial-Restaurants 75 % 

Commercial- Department Stores 150 % 

Industrial-General 131 % 

Industrial- Tech 187 % 

Public 45 % 

Residential 50 % 
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Total value of damageable property is comprised of the structural and content values 
described for the parcels within the 0.002 exceedance probability floodplain.  Table 2.4 
shows the total structure and content values by category and economic impact area.  In total, 
the study area has just under $2.3 billion worth of estimated damageable property.  Total 
value of over $1 billion for structures within the floodplain is over eight times the value 
found in the 1987 Feasibility study.  Factors leading to these increases include: additional 
structures, general increases in valuation from 1986 to 2013, improvements in existing 
structures and increased labor and construction costs in the area.   
 

Table 2.4 Value of Damageable Property 

Within the 0.002 Exceedance Probability Floodplain 
Values in $ Millions, October 2013 Prices 

Structure Category Area-A Area-B Area-C Area-D Area-E Area-F Total 

SFR-Structure 11.7 17.6 2.4 63.3 123.3 0.4 218.7 

SFR-Content 5.8 8.8 1.2 31.7 61.7 0.2 109.4 

MFR-Structure 0.0 27.3 0.0 11.4 224.6 0.0 263.3 

MFR-Content 0.0 13.6 0.0 5.7 112.3 0.0 131.6 

Commercial-Structure 0.0 0.0 0.0 0.0 227.6 30.6 258.2 

Commercial-Content 0.0 0.0 0.0 0.0 246.0 29.1 275.1 

Industrial-General 
Structure 

0.0 0.0 0.0 0.0 74.1 30.9 105.0 

Industrial-Tech 
Structure 

0.0 0.0 0.0 0.0 82.5 161.0 243.5 

Industrial- General 
Content 

0.0 0.0 0.0 0.0 97.1 40.4 137.5 

Industrial-Tech Content 0.0 0.0 0.0 0.0 154.3 301.1 455.4 

Public- Structure 0.0 8.3 0.0 0.0 30.3 14.2 52.8 

Public- Content 0.0 3.7 0.0 0.0 13.6 6.4 23.7 

Total Value 17.5 79.3 3.6 112.1 1,447.4 614.3 2,274.2 
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CHAPTER 3: METHODOLOGIES, DEPTH-DAMAGE RELATIONSHIPS 
AND FLOODING CHARACTERISTICS 

3.1 Economic HEC-FDA Model and Application of Floodplain Data 

The Hydrologic Engineering Center’s HEC‐FDA model (version 1.2.4, FRM‐PCX certified 
model) was used to perform the economic damage and benefits analyses.  More detailed 
descriptions about the capabilities of HEC‐FDA model and how it was used are provided in 
the following paragraphs. 
 
The HEC‐FDA model was used to integrate the engineering data (hydrologic, hydraulic, and 
geotechnical), compute stage‐damage curves using specially‐formatted output data, and 
compute initial AEP and EAD results under without‐project and with‐project conditions. 
 
For structure and content damages, depth of flooding relative to the structure’s first floor is 
the primary factor in determining the magnitude of damage.  Unlike previous economic 
analyses for the study area that employed Excel spreadsheets to determine inundation 
damages, the current analysis utilizes HEC-FDA’s internal processes for the determination of 
structural inundation.  The current HEC-FDA process combines a GIS database containing 
spatially referenced polygons for each parcel in the study area with water surface elevations 
developed in Flo2D for each structure.     
 
A ground elevation was assigned to the centroid of each parcel using GIS for the study.  
Foundation heights, determined during field visitation, were added to the assigned ground 
elevation to establish first floor elevations.  Water surface elevations (WSE) from the Flo2D 
model were provided in the form of grid cells for the 0.500, 0.200, 0.100, 0.040, 0.020, 
0.010, 0.005, and 0.002 exceedance probability events.  Parcels were then correlated with the 
grid cell in which the centroid laid.  Flooding depths in general were rather shallow with very 
few structures facing depths greater than 3 feet and an average of one foot above ground 
elevation for the largest event 

 
3.2 Computation of Stage-Damage Curves within the HEC-FDA Model 

For the suite of floodplains, WSE floodplain data was formatted so that the floodplains could 
be directly imported into the HEC‐FDA model as a water surface profile.  The formatted files 
contained every grid cell that contained a structure and the water surface elevations in each 
grid cell for each frequency event.  The suite of floodplains along with the imported structure 
inventory was used in HEC‐FDA to compute stage‐damage curves. 
 
Instead of using river station numbers, assignment of water surface elevations by frequency 
event were completed using grid cell numbers; the grid cell assignments represent actual 
floodplain water surface elevations by frequency event rather than in‐channel water surface 
elevations.  Once the formatted floodplain data were imported into HEC‐FDA, a row was 
inserted at the top of the WSP which included the in‐channel stages associated with the index 
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point (for a particular impact area).  This step allowed for the linkage between the 
2‐dimensional floodplain data and the in‐channel stages.  Importing formatted floodplain data 
and assigning water surface elevations to grid cells eliminated the need for creating 
interior‐exterior relationships, which is another way to link exterior (river) stages to interior 
(floodplain) stages within HEC‐FDA. 
 
3.3 Depth-Damage Relationships 

Damages to structures and contents were determined based on depth of flooding relative to 
the structure’s first floor elevation.  To compute these damages, depth damage curves were 
developed.  These curves assign loss as a percentage of value for each parcel.  The deeper the 
relative depth, the greater the percentage of value damaged.  The sources of the relationships 
were different depending on land use.  For single family residential structures and contents, 
depth damage curves were taken from Economic Guidance Memorandum EGM 01-03, 
Generic Depth Damage Relationships.  For the other (non-single family residential) structure 
categories, the damage curves were based on 1998 FEMA Flood Insurance Administration 
data with the exception of the industrial content curves.  For industrial content, the depth 
damage curves used in the original Corps study were modified based on the current survey 
responses (see Section 2.4).  The resultant depth damage curves are shown in Table 3.1 by 
category.  
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Table 3.1 Depth Damage Curves 

Damage Category 
Depth of Flooding – Above First Floor in Feet 

-1 0 1 2 3 4 5 

Percent Damage of Structure Value 

Commercial 1-Story 0 % 7.0 % 16.3 % 24.7 % 27.7 % 29.6 % 30.9 % 

Commercial 2-Story 0 % 5.0 % 9.9 % 13.4 % 18.0 % 20.0 % 22.0 % 

Industrial Gen 1-Story 0 % 7.0 % 16.0 % 25.0 % 28.0 % 30.0 % 31.0 % 

Industrial Gen 2-Story 0 % 5.0 % 10.0 % 13.0 % 18.0 % 20.0 % 22.0 % 

Industrial Tech 1-Story 0 % 7.0 % 16.0 % 25.0 % 28.0 % 30.0 % 31.0 % 

Industrial Tech 2-Story 0 % 5.0 % 10.0 % 13.0 % 18.0 % 20.0 % 22.0 % 

Public 1-Story 0 % 7.0 % 16.3 % 24.7 % 27.7 % 29.6 % 30.9 % 

Public 2-Story 0 % 5.0 % 9.9 % 13.4 % 18.0 % 20.0 % 22.0 % 

Residential 1-Story SF 0 % 13.4 % 23.3 % 32.1 % 40.1 % 47.1 % 53.2 % 

Residential 2-story SF 0 % 9.3 % 15.2 % 20.9 % 26.3 % 31.4 % 36.2 % 

Residential 2-Story Apt 0 % 9.3 % 15.2 % 20.9 % 26.3 % 31.4 % 36.2 % 

Percent Damage of Content Value 

Commercial 1-Story 0 % 0 % 22.8 % 49.5 % 64.7 % 91.2 % 100.0 % 

Commercial 2-Story 0 % 0 % 19.1 % 31.4 % 35.6 % 45.1 % 50.0 % 

Industrial Gen 1-Story 0 % 0 % 35.2 % 64.2 % 74.8 % 91.8 % 96.3 % 

Industrial Gen 2-Story 0 % 0 % 29.6 % 40.8 % 41.2 % 45.9 % 48.1 % 

Industrial Tech 1-Story 0 % 0 % 35.2 % 64.2 % 74.8 % 91.8 % 96.3 % 

Industrial Tech 2-Story 0 % 0 % 29.6 % 40.8 % 41.2 % 45.9 % 48.1 % 

Public 1-Story 0 % 0 % 22.8 % 49.5 % 64.7 % 90.2 % 100.0 % 

Public 2-Story 0 % 0 % 19.1 % 31.4 % 35.6 % 45.1 % 50.0 % 

Residential1 1-Story SF 0 % 16.2 % 26.6 % 35.8 % 44.0 % 51.4 % 57.6 % 

Residential1 2-story SF 0 % 10.0 % 17.4 % 24.4 % 31.0 % 37.0 % 42.6 % 

Residential 2-Story Apt 0 % 5.0 % 8.7 % 12.2 % 15.5 % 18.5 % 21.3 % 
1 The EGM 01-03 curves estimate content damages as a direct function of structure value. The percentages 
listed in this table assume content value at 50% of structure value and percentages have been modified 
accordingly. 
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CHAPTER 4: DAMAGES BY EVENT 

4.1 Damage Estimation 

As previously referenced, damages were estimated within HEC-FDA employing its full 
function of relating structure inventory data with water surface elevations by exceedance 
probability events.  Structure values for insertion into HEC-FDA, as mentioned in Section 
2.3, were determined as a function of Marshall Valuation Service values per square foot, 
square footage and estimated depreciation.  Structure valuations for HEC-FDA input were 
based on triangular distribution of Marshall Valuation factors for each structure by type of 
construction.  
  
4.2 Economic Uncertainty Parameters 

Many of the factors that determine flood damages can be represented by a range of values 
instead of a single number.  Errors in measurement, variation in classification and judgment 
can lead to differences in values.  For this study, in accordance with EM 1110-2-1619, 
uncertainties in the following parameters were considered in the HEC-FDA damage 
estimation: 
 

• Structure Value 
• Content-to-Structure Value Ratio 
• First Floor Elevation 
• Depth-Damage Percentage 

 
In 2006 for the feasibility study, to estimate the uncertainty in structure valuation, triangular 
distributions for each of these parameters were set in the model.  For a hypothetical example, 
a house of good construction may have a value of $115 per square foot, average construction 
$85 per square foot and very good $140 per square foot.  The range in parameters, value per 
square foot for each land use type, along with range of ±10% of measured square footage and 
±10% estimated depreciation were used in the Monte Carlo simulation to determine both the 
coefficient of variation (standard deviation divided by the mean) and distribution of structure 
valuation.  For all land uses, the Monte Carlo simulation was evaluated in @RISK BEST FIT 
which indicated a normal distribution provided the best fit with the following coefficients of 
variation:  

• Single Family Residential = 12 %  
• Multi-Family Residential = 14 %  
• Commercial = 12 %  
• Industrial = 16 %  
• Public = 16 %.   

 
Content damages were estimated as a percentage of structure value.  For residential contents, 
these percentages were taken as direct function of structure value and determination of 
content ratio was not required (see EGM 01-03).  For industrial content percentages, the 
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uncertainties were taken from the survey results with a logistic distribution providing the best 
fit with a standard deviation of 25% for Industrial-General and 35% for Industrial-Tech.  
Commercial and public content uncertainties were set equal to structure percent (based on 
findings from other studies to include Hamilton City, Sacramento River-Phase V, 
Sacramento and San Joaquin River Comprehensive study) and ranged from 12% to 16% 
fitting a normal distribution.   
 
The GRR's database was developed through an assessor's parcel database with an onsite 
survey (Section 2.2 Economic Appendix).  Foundation heights come from the survey and 
topographic data was developed within GIS mapping of land and parcel boundaries.  
Uncertainty in first floor elevation was based on topography used in both the hydraulics and 
structural analysis.  The standard deviation of first floor elevation was estimated at 0.1 feet in 
accordance with EM 1110-2-1619.   
 
For single family residential depth-damage functions, uncertainties were based on the 
standard deviations provided in EGM 01-03 (varies by depth, with a maximum of 5%).  
Uncertainties for depth-damage percentages for commercial, industrial and public structures 
were triangular error functions based on prior Sacramento District studies. 
 
 
4.3 Other Damage Categories 

In addition to damages directly related to structures and their contents, losses were estimated 
for other categories such as damages to automobiles and emergency costs.  While economic 
uncertainties for these damage categories are not specifically identified or required in EM 
1110-2-1619, uncertainty parameters for these categories were included in this study.  
 
Losses to automobiles were determined as a function of the number of vehicles per residence, 
average value per automobile, estimated percentage of autos removed from area prior to 
inundation, and depth of flooding above the ground elevation.  Depth-damage relationships 
for autos were taken EGM 09-04.  Source of vehicle counts per housing unit were taken from 
the US Census 2000 (San Jose and Milpitas averages).  Evacuation (autos moved out of the 
flooded area) was assumed to be a triangular distribution with the most likely value set at 
50%.  The assumption is that there are many factors that could determine ability to evacuate 
and 50% has been used as an average on most Sacramento District studies.  Depreciated 
replacement value of autos was based on average used car prices (taken from prior studies 
and updated using Bureau of Labor Statistics CPI-Used Vehicles) and was set at $12,250.  
This value within HEC-FDA was assumed to be normally distributed with a standard 
deviation of 30%.    
 
Emergency costs were estimated for the relocation and emergency services provided for 
those displaced both during the peak flood event and during post-flood structural 
renovations.  Duration of services was formulated for two groups: short-term- residents 
evacuated for the duration of the flood but able to stay in the home once the flood recedes, 
and long-term- occupants displaced from the home due to inundation requiring repair and 
decontamination prior to return.  Losses per resident per day were taken from prior 



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA 
December 2013 Chapter 4: Damages by Event 

4-3 

Appendix C  Economics   

Sacramento District studies (Napa River, South Sacramento County Streams) with a mean of 
$12 per day.  Long-term dislocation was estimated based on a triangular distribution with the 
most likely value set at 45 days.  Occupants per residential unit were taken from the US 
Census 2000 for the Milpitas area.  Based on these estimates, a residence inundated above 
the first floor requiring repair would face an average $1,950 in total emergency costs which 
is reasonable for the magnitude of flooding in the study area and is less than the national 
FEMA average for temporary rental and public assistance. 
 
4.4 Stage-Damage Functions 

Base damages (calculations without considering uncertainty, levees, or top of bank 
elevations) were estimated by the HEC-FDA model for each category by impact area and by 
event based on varying depths within the floodplain relative to individual structures.  These 
damages are contained in the output file FDA_StrucDetail.out for each impact area displayed 
in the following tables. 
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Table 4.1 Stage-Damage Functions Impact Area A 

Damages in $1,000’s, October 2013 Prices 

Damage 
Category 

Exceedance Probability of Event Followed By Corresponding Stage (elevation in feet) 

0.500 0.200 0.100 0.040 0.020 0.010 0.005 0.002 

213.7 214.28 215.12 216.88 219.26 220.15 221.39 222.31 
Single Family 
Residential 

0 86 86 87 159 707 1,191 1,350 

Multi-Family 
Residential 

0 0 0 0 0 0 0 0 

Commercial 0 0 0 0 0 0 0 0 

Industrial 0 0 0 0 0 0 0 0 

Public 0 0 0 0 0 0 0 0 

Automobile 0 11 12 12 19 76 130 144 

Emergency 0 4 4 4 5 13 16 20 

Total 0 101 102 102 183 796 1,337 1,514 
 

Table 4.2 Stage-Damage Functions Impact Area B 

Damages in $1,000’s, October 2013 Prices 

Damage 
Category 

Exceedance Probability of Event Followed By Corresponding Stage (elevation in feet) 

0.500 0.200 0.100 0.040 0.020 0.010 0.005 0.002 

146.06 146.79 147.06 147.49 147.69 147.74 147.81 147.83 
Single Family 
Residential 

0 0 0 0 933 2,410 3,093 3,504 

Multi-Family 
Residential 

0 0 0 835 2,552 4,097 5,212 5,829 

Commercial 0 0 0 0 0 0 0 0 

Industrial 0 0 0 0 0 0 0 0 

Public 0 0 0 0 0 29 1,003 1,620 

Automobile 0 0 0 81 445 970 1,310 1,580 

Emergency 0 0 0 26 197 387 493 594 

Total 0 0 0 942 4,127 7,893 11,112 13,127 
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Table 4.3 Stage-Damage Functions Impact Area C 

Damages in $1,000’s, October 2013 Prices 

Damage 
Category 

Exceedance Probability of Event Followed By Corresponding Stage (elevation in feet) 

0.500 0.200 0.100 0.040 0.020 0.010 0.005 0.002 

145.40 146.09 146.34 146.70 146.89 146.91 146.93 146.94 
Single Family 
Residential 

0 0 0 10 28 197 244 325 

Multi-Family 
Residential 

0 0 0 0 0 0 0 0 

Commercial 0 0 0 0 0 0 0 0 

Industrial 0 0 0 0 0 0 0 0 

Public 0 0 0 0 0 0 0 0 

Automobile 0 0 0 0 3 21 27 35 

Emergency 0 0 0 0 0 3 7 8 

Total 0 0 0 10 31 221 278 368 
 

Table 4.4 Stage-Damage Functions Impact Area D 

Damages in $1,000’s, October 2013 Prices 

Damage 
Category 

Exceedance Probability of Event Followed By Corresponding Stage (elevation in feet) 

0.500 0.200 0.100 0.040 0.020 0.010 0.005 0.002 

146.06 146.79 147.06 147.49 147.69 147.74 147.81 147.83 
Single Family 
Residential 

0 53 54 253 1,019 4,534 9,726 13,797 

Multi-Family 
Residential 

0 0 0 0 0 382 1,637 2,857 

Commercial 0 0 0 0 0 0 0 0 

Industrial 0 0 0 0 0 0 0 0 

Public 0 0 0 0 0 0 0 0 

Automobile 0 5 5 18 81 627 1,640 2,548 

Emergency 0 2 3 3 11 151 415 630 

Total 0 60 61 274 1,111 5,694 13,418 19,832 
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Table 4.5 Stage-Damage Functions Impact Area E 

Damages in $1,000’s, October 2013 Prices 

Damage 
Category 

Exceedance Probability of Event Followed By Corresponding Stage (elevation in feet) 

0.500 0.200 0.100 0.040 0.020 0.010 0.005 0.002 

61.63 62.59 63.58 64.50 64.71 64.86 65.01 65.07 
Single Family 
Residential 

0 0 21 2,076 4,700 12,538 20,529 25,199 

Multi-Family 
Residential 

0 0 0 0 661 5,007 6,749 9,849 

Commercial 0 0 495 2,584 5,516 9,622 14,069 22,190 

Industrial 0 0 3 3,539 8,499 15,771 22,612 26,822 

Public 0 0 21 96 428 1,074 2,476 3,885 

Automobile 0 0 4 265 848 2,474 4,076 5,015 

Emergency 0 0 0 10 105 446 867 1,101 

Total 0 0 544 8,570 20,757 46,932 71,378 94,061 
 

Table 4.6 Stage-Damage Functions Impact Area F 

Damages in $1,000’s, October 2013 Prices 

Damage 
Category 

Exceedance Probability of Event Followed By Corresponding Stage (elevation in feet) 

0.500 0.200 0.100 0.040 0.020 0.010 0.005 0.002 

36.80 37.76 37.86 38.13 38.21 38.31 38.33 38.35 
Single Family 
Residential 

0 0 0 0 0 0 40 40 

Multi-Family 
Residential 

0 0 0 0 0 0 0 0 

Commercial 0 430 762 734 1,424 2,882 3,508 3,812 

Industrial 0 12,778 26,885 46,679 57,869 71,041 86,511 93,074 

Public 0 11 432 486 507 1,134 1,368 1,385 

Automobile 0 0 0 0 0 0 0 0 

Emergency 0 0 0 0 0 0 0 0 

Total 0 13,220 28,079 47,898 59,800 75,057 91,426 98,311 
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CHAPTER 5: FUTURE ECONOMIC DEVELOPMENT 

5.1 Midtown Redevelopment 

The city of Milpitas currently has a redevelopment plan for Midtown area, with some of the 
land lying within economic impact area E of this study.  Primarily along the South Main and 
Abel Street corridors, the plan calls for renovation of many of the existing buildings and new 
high density residential and commercial construction on existing vacant acres near light rail 
and proposed BART stations.  This area is the only portion of the study floodplain identified 
for future growth. Development is projected to be complete by 2020. 
  
5.2 Vacant Acres and Proposed Land Use 

Land use plans for the Midtown area were taken from the Milpitas Midtown Specific Plan 
(MMSP) (April 2002) and were compared with vacant parcels within the impact area.  The 
MMSP identifies location specific use and density.  Nearly fifty acres were identified for 
residential development ranging from medium to very high density multi-family.  Most of the 
commercial redevelopment involved existing structures but parcels were identified with just 
over seven vacant acres for new commercial.  Based on these acreages and densities found in 
the MMSP, about 1,900 of the Midtown’s proposed 4,800 residential units could be in the 
floodplain and around 83,000 square feet of new commercial buildings.  Values per square 
foot were taken from M&S by structure type and structure values were determined based on 
the estimated square footage (without any depreciation).  With over 2,000,000 square feet of 
additional multi-family units, future residential structures were estimated at over $200 
million.  Future commercial structures were valued just over $10 million.  Total additional 
value to the future inventory of damageable property was estimated to be over $320 million 
including both residential and commercial structure and content. 
 
5.3 Inundation Damages – 100-year Event 

In accordance with Corps guidance (reference ER-1105-2-100 paragraph E-19j), no 
structural damages were estimated for future development from the 100-year event.  The 
analysis assumes that all construction would have ground elevations raised one foot above 
the 100-yr water surface elevation and typical construction would occur over this elevation 
for commercial and residential structures in compliance with this guidance. 
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CHAPTER 6: EXPECTED ANNUAL DAMAGES – WITHOUT-PROJECT 
CONDITIONS 

6.1 HEC-FDA Model 

Expected annual damages were estimated using the US Army Corps of Engineers risk-based 
Monte Carlo simulation program called HEC-FDA.  The HEC-FDA program integrates 
hydrology, hydraulics, geo-technical and economic relationships to determine damages, 
flooding risk and project performance.  Uncertainty is incorporated for each relationship, and 
the model samples from a distribution for each observation to estimate damage and flood 
risk.  The Berryessa Creek model includes the following relationships for each economic 
impact area: 
 

• Probability-Discharge (with uncertainty determined by period of record) 
• Stage-Discharge (stage in the channel with estimated error in feet) 
• Stage-Damage (computed internally within HEC-FDA) 

 
These relationships for each economic impact area are shown in Attachment A of this 
economic appendix.  The hydrologic and hydraulic data was provided by study team 
members and included in the HEC-FDA model. 
 
6.2 Estimation of Expected Annual Damages 

HEC-FDA integrates the probability-discharge, stage-discharge and stage-damage 
relationships to determine a probability-damage function.  Expected annual damages (EAD) 
are calculated as the numerical integration of the area under the probability-damage curve.  
The dotted lines in the Figure 6.1 below represent the uncertainty band around each 
relationship with EAD represented as the area under a range of simulated damage-probability 
curves. 
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Figure 6.1 Uncertainty in Discharge, Stage and Damage in Determination of Expected Annual 

Damages 

 
The derived probability damage function from the HEC-FDA model for each impact area is 
provided in Table 6.1.  These damage values differ from the calculated damages by event 
shown in the stage-damage curves due to uncertainties in each relationship. 
 

Table 6.1 Without-Project Probability Damage – HEC-FDA Model 

October 2013 Prices, in $ 1,000’s 

Exceedance 
Probability 

Total Damages by Economic Impact Area 

A B C D E F 

0.200 0 0 0 0 0 0 

0.100 0 221 11 116 0 0 

0.050 0 11,423 506 13,475 4,522 0 

0.040 0 15,046 659 18,765 15,843 0 

0.020 171 22,292 967 29,346 141,546 102,657 

0.015 333 24,104 1,043 31,991 228,245 157,756 

0.010 837 25,916 1,120 34,636 314,944 212,855 

0.004 1,447 28,089 1,212 37,810 418,983 278,974 

0.002 2,897 28,814 1,243 38,868 453,662 301,014 

0.001 4,333 29,176 1,258 39,397 471,002 312,034 

 
EAD, under existing without project conditions, was estimated for each damage category for 
all six impact areas. Results are summarized in the Table 6.2 below. 
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Table 6.2 Expected Annual Damages Existing Without-Project Conditions 

October 2013 Prices, 3.50% Interest Rate, 50 Year Period of Analysis, Values in $ 1,000’s 

Damage 
Category 

EAD by Economic Impact Area 

A B C D E F Total 
Single Family 
Residential 

20 282 37 1,008 987 3 2,337 

Multi-Family 
Residential 

0 453 0 178 518 0 1,149 

Commercial 0 0 0 0 1,370 374 1,744 

Industrial 0 0 0 0 1,792 6,071 7,863 

Public 0 133 0 0 166 118  417 

Automobile 2 136 4 185 251 0 578 

Emergency 0 50 1 47 43 0 141 

Total EAD 22 1,054 42 1,418 5,127 6,566 14,229 

  
6.3 EAD Future Conditions 

Future development was estimated out to the year 2020, representing full build-out for the 
Milpitas Midtown area (see Chapter 5).  Future developments for this area were entered into 
the HEC-FDA model and EAD values were calculated for the future without project 
economic condition.  Future hydrology was evaluated in hydrology and hydraulic studies, 
which concluded that the change in flow would be insignificant.  Therefore, all increases in 
EAD under future conditions were attributable to future growth.  Existing and future EAD 
estimates for the area of development are displayed in Table 6.3.  The average annual 
equivalent represents the present value of future damages amortized over the 50 year period 
of economic analysis at the fiscal year 2014 federal discount rate of 3.50%.  The increased 
(future at full build out) damages need to be brought back to the study year of 2013 in present 
value terms. Total EAD future (2020) listed in Table 6.3 is amortized over the period of 
analysis to arrive at average annual equivalent damages.  The closer the growth is in timeline 
to the base year the less discounting occurs.  More time between base year and most likely 
future the greater the discounting. 
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Table 6.3 Average Annual Equivalent Damages Future-Without Project Conditions 

Values in $ 1,000’s, October 2013 Prices, 
 3.50% Interest Rate, 50-Year Period of Analysis 

Damage Category 
Expected Annual Damages Average Annual 

Equivalent @ 
3.50% Existing Future Midtown 

(2020) 
Total EAD 

Future (2020) 
Single Family 
Residential 

987 0  987 987 

Multi-Family 
Residential 

518 157  675 645 

Commercial 1,370 6 1,376 1,375 

Industrial 1,792 0 1,792 1,792 

Public 166 0  166 166 

Automobile 251 0  251 251 

Emergency 43 0   43 43 

Total EAD 5,127  163 5,290 5,259 

 
6.4 Project Performance- Without Project Conditions 

In addition to damages estimates, HEC-FDA reports flood risk in terms of project 
performance.  Three statistical measures are provided, in accordance with ER 1105-2-101, to 
describe performance risk in probabilistic terms.  These include annual exceedance 
probability, long-term risk, and assurance by events. 
 

• Annual exceedance probability measures the chance of having a damaging flood in 
any given year.  

• Long-term risk provides the probability of having one or more damaging floods over 
a period of time.  

• Assurance probability indicates the chance of not having a damaging flood given a 
specific magnitude event. 

 
Project performance for each impact area is displayed in Table 6.4 below. 
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Table 6.4 Project Performance – Without-Project Conditions 

Economic 
Impact 
Area 

Annual 
Exceedance 
Probability 

Long-Term Risk Assurance Probability by Events 
10 Year 
Period 

30 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2 % 

A 0.0336 29% 57% 82% 99% 31% 9% 1% 

B 0.1964 89% 99% 99% 42% 20% 19% 18% 

C 0.2461 94% 99% 99% 35% 18% 17% 17% 

D 0.1967 89% 99% 99% 42% 20% 19% 18% 

E 0.0696 51% 84% 97% 68% 27% 22% 18% 

F 0.0292 26% 52% 77% 88% 83% 82% 79% 
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CHAPTER 7: WITH-PROJECT CONDITIONS – FLOOD RISK 
MANAGEMENT BENEFITS 

7.1 Project Benefits – The Role of Economics in the Plan Formulation Process 

This section will describe how benefits of flood damage reduction of various potential 
alternatives were estimated. In this section, benefits and project performance outputs will be 
limited to flood risk management components.  Non-monetary outputs such as environmental 
benefits, which may vary for the final array of alternatives, are not included but may factor in 
the plan formulation decision process. 
 
On Berryessa Creek, flood risk management measures have been considered and screened 
during several phases of the study.  A description of all management measures and the 
screening process can be found in the Main Report.  In this section flood risk management 
benefits have been explicitly calculated for the measures that might be feasible and have been 
carried forward in the plan formulation.  Those measures that have been screened out are not 
included in this appendix. 
 
An incremental analysis examining project location and sizing was conducted with near final 
H&H and economics.  The final changes in H&H and economics were considered and 
deemed non-material to the overall outcomes of the HEC-FDA model and were not updated 
for this report given study constraints (budget and time).  Although not updated, the previous 
incremental results are presented in Attachment C. 
 
7.2 With Project Conditions - Model Simulations 

Benefits were determined by making changes to the HEC-FDA model that represent various 
with project improvements.  Flood damage reduction benefits equal the difference between 
the without project damage conditions and the with project residual damages. 
 
With project residual damages were simulated for the alternatives using residual floodplain 
depths.  The reduction in project floodplains in both extent and depth from the larger without 
project floodplains accounts for the decrease in damages of the given alternative.  Residual 
depths for each damage area from the four alternative with project Flo2D runs were linked to 
the without project inventory through modified water surface elevation (WSE) profiles 
within the HEC-FDA model.  With the new WSEs, stage-damages functions for the 
alternatives were computed within HEC-FDA and overall model runs were computed for the 
alternatives.  Alternatives 2B and 4 do not have residual floodplains at the mean 500-yr 
event, the upper limit of the current HEC-FDA modeling effort.  Thus, the HEC-FDA model 
was not run for alternatives 2B and 4 as no residual damages are present. 
 
In addition to the modifications to the floodplains, changes to the stage-discharge function 
and/or top of bank (top of levee failure point) were made in the HEC-FDA model to simulate 
project conditions for any alternative that increased channel capacity (lowering water surface 
at a given exceedance probability) or raised levee height (increasing non-damaging 
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elevation.)  Details of HEC-FDA with project inputs can be found in Attachment B of this 
appendix. 
  
7.3 Average Annual Equivalent Damages –With Project Conditions 

HEC-FDA was run simulating with project conditions for the alternatives considered.  
Residual with project damages were subtracted from the without project damages to 
determine flood risk management benefits.  Frequency/discharge functions and 
stage/discharge functions were modified to simulate project conditions of the alternatives in 
the HEC-FDA model.  All benefit values in the remaining tables of this report include 
average annual equivalents instead of expected annual damages.  These average annual 
equivalent damages include future growth described in section 6.3.  The future growth adds 
very little to the total damages (less than 1% of the total) and will not impact the plan 
formulation process.  
 
7.4 Alternatives Evaluated – Flood Risk Management Benefits 

Four alternatives, including the previous authorized plan, were analyzed for their flood 
damage reduction potential.  These plans are: 
 
 1)  Alternative 2A - Incised Trapezoidal Channel  
 2)  Alternative 2B - Incised Trapezoidal Channel - Certification Level 
 3)  Alternative 4 - Walled Trapezoidal Channel - Certification Level 
 4)  Alternative 5 - The 1988 Authorized Plan  
 
Damages as calculated by the HEC-FDA model for these alternatives are displayed in Table 
7.1.  Annual benefits in the table represent the difference between the without and with 
project equivalent annual damage. 
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Table 7.1 Annual Benefits by Alternative 

Values in $1,000’s, October 2013 Prices, 
3.50% Interest Rate, 50-Year Period of Analysis 

Alternative 
Equivalent Annual Damages Annual 

Benefits Without Project With Project 

Upstream of I-680 - Damage Areas A, B, C, & D 

Without 2,537 2,537    0 

1) Alt. 5  2,537 454 2,083 

2) Alt. 2A 2,537 2,537    0 

3) Alt. 2B 2,537 2,537    0 

4) Alt. 4 2,537 2,537    0 

Downstream of I-680 - Damage Areas E & F 

Without 11,823 11,823    0 

1) Alt. 5 11,823 319 11,504 

2) Alt. 2A 11,823 887 10,936 

3) Alt. 2B 11,823 0.00 11,823 

4) Alt. 4 11,823 0.00 11,823 

 
7.5 Probability Distribution – Damages Reduced 

In accordance with ER 1105-2-101, flood damage reductions were determined as mean 
values and by probabilities (75%, 50%, 25%) exceeding a specified value. 
 
Table 7.2 shows the benefits derived by each alternative in the upstream area at probabilities 
of 75%, 50% and 25% that benefits will exceed the indicated value.  Table 7.3 shows this 
distribution for the downstream area.  The damage reduced column represents the mean 
benefits for each alternative and the 75%, 50% and 25% represent the probability that the 
flood damage reduction benefits exceed the number in that column for that alternative.  For 
example, Alternative 5 upstream has an average (mean) benefit of $2,083,000 but only a 50% 
chance that benefits will be greater than $385,000 and 75% confidence that benefits will be 
equal or greater than $309,000 and a 25% chance benefits will exceed $2,556,000.  This 
range is the probability distribution of damages reduced and represents the uncertainty in the 
benefit estimates and incorporates all the uncertainties in hydrology, hydraulics, and 
economics in the HEC-FDA model.  The uncertainty in damages reduced should be 
considered when selecting an optimal plan during the plan formulation process.  Judgment 
should be used to determine if an alternative meets a reasonable level of confidence 
regarding positive net benefits and identifying if changes in net benefits from alternative to 
alternative are significant.  
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Table 7.2 Equivalent Annual Damages Reduced Upstream 

Values in $1,000’s, October 2013 Prices, 3.50% Interest Rate, 50 Year Period of Analysis 
Upstream of I-680 (Areas A, B, C, D) 

Alternative 
Equivalent Annual Damage Probability Damage Reduced 

Exceeds Indicated Values 
Without 
Project 

With 
Project 

Damage 
Reduced 75% 50% 25% 

Without 2,537 2,537 0 0 0 0 

1) Alt. 5 2,537 454 2,083 309 385 2,556 

2) Alt. 2A* 2,537 2,537 0 0 0 0 

3) Alt. 2B* 2,537 2,537 0 0 0 0 

4) Alt. 4* 2,537 2,537 0 0 0 0 

*These alternatives do not extend upstream into Reaches A, B, C & D 

 
Table 7.3 Equivalent Annual Damage Reduced Downstream 

Values in $1,000’s, October 2013 Prices, 3.50% Interest Rate, 50 Year Period of Analysis 
Downstream of I-680 (Areas E, F) 

Alternative 
Equivalent Annual Damage Probability Damage Reduced 

Exceeds Indicated Values 
Without 
Project 

With 
Project 

Damage 
Reduced 75% 50% 25% 

Without 11,823 11,823 0 0 0 0 

1) Alt. 5 11,823 319 11,504 3,042 3,716 8,359 

2) Alt. 2A 11,823 887 10,936 2,731 3,337 8,068 

3) Alt. 2B 11,823 0 11,823 11,823 11,823 11,823 

4) Alt. 4 11,823 0 11,823 11,823 11,823 11,823 
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7.6 Project Performance – With Project Conditions 

Comparisons of project performance under both with and without project conditions by 
economic impact area are shown in Table 7.4 to Table 7.9.  The annual exceedance 
probability measures the chance of having a damaging flood in any given year.  
 
The long-term risk numbers measure the chance of having one or more damaging floods over 
a given period of time.  As shown in Table 7.5, Alternative 2B reduces the chance of getting 
damaged (in impact area E) over the next 30 years from 84% under the without project 
condition to 0% with the project. 
 
The assurance measures the probability of not being damaged if a given event were to occur.  
As with the other measures, project conditions reduce the risk and larger projects have a 
greater reduction in risk than smaller projects.  Assurance for the 1% event is often targeted 
to determine if a project meets Corps criteria for levee certification.  It is important to note 
the relationship between AEP and assurance in determining project accomplishment.  For 
example, in impact Area E (see Table 7.8) Alternative 2A only provides a 73% chance of 
non-damage from a 1% event.  To be 90% confident that the 1% event can pass without 
causing damage in impact Area E, a larger project must be constructed.  This often causes 
confusion in how to identify the performance of a project in a single traditional term such as 
“100-year level of protection,” and as per the guidance ER 1105-2-101, the Corps has 
dropped all reference to describing level of protection. 
 
Again, it is important to note that all of these statistics (AEP, long-term risk, and assurance) 
were calculated in HEC-FDA with uncertainties in hydrology, hydraulics and economics.  
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Table 7.4 Project Performance Impact Area A 

With and Without Project Conditions 

Alternative  
Annual 

Exceedance 
Probability 

Long-Term Risk % Conditional Non-Exceedance 
Probability by Events % 

10 Year 
Period 

30 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2% 

Without 0.0336 29 57 82 99 31 9 1 

1) Alt. 5 0.0052 5 12 23 99 98 83 37 

2) Alt. 2A 0.0336 29 57 82 99 31 9 1 

3) Alt. 2B 0.0336 29 57 82 99 31 9 1 

4) Alt. 4 0.0336 29 57 82 99 31 9 1 

 
Table 7.5 Project Performance Impact Area B 

With and Without Project Conditions 

Alternative 
Annual 

Exceedance 
Probability 

Long-Term Risk % Conditional Non-Exceedance 
Probability by Events % 

10 Year 
Period 

30 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2% 

Without 0.1964 89 99 99 42 20 19 18 

1) Alt. 5 0.2115 91 99 99 37 12 7 5 

2) Alt. 2A 0.1964 89 99 99 42 20 19 18 

3) Alt. 2B 0.1964 89 99 99 42 20 19 18 

4) Alt. 4 0.1964 89 99 99 42 20 19 18 

 
Table 7.6 Project Performance Impact Area C 

With and Without Project Conditions 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk % Conditional Non-Exceedance 
Probability by Events % 

10 Year 
Period 

30 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2% 

Without 0.2461 94 99 99 35 18 17 17 

1) Alt. 5 0.3418 98 99 99 32 13 9 7 

2) Alt. 2A 0.2461 94 99 99 35 18 17 17 

3) Alt. 2B 0.2461 94 99 99 35 18 17 17 

4) Alt. 4 0.2461 94 99 99 35 18 17 17 
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Table 7.7 Project Performance Impact Area D 

With and Without Project Conditions 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk % Conditional Non-Exceedance 
Probability by Events % 

10 Year 
Period 

30 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2% 

Without 0.1967 89 99 99 42 20 19 18 

1) Alt. 5 0.2111 91 99 99 37 12 7 5 

2) Alt. 2A 0.1967 89 99 99 42 20 19 18 

3) Alt. 2B 0.1967 89 99 99 42 20 19 18 

4) Alt. 4 0.1967 89 99 99 42 20 19 18 

 

Table 7.8 Project Performance Impact Area E 

With and Without Project Conditions 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk % Conditional Non-Exceedance 
Probability by Events % 

10 Year 
Period 

30 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2% 

Without 0.0696 51 84 97 68 27 22 18 

1) Alt. 5 0.0062 6 14 27 99 94 70 53 

2) Alt. 2A 0.0071 7 16 30 99 83 73 61 

3) Alt. 2B 0.0000 0 0 0 99 99 99 99 

4) Alt. 4 0.0000 0 0 0 99 99 99 99 

 

Table 7.9 Project Performance Impact Area F 

With and Without Project Conditions 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk % Conditional Non-Exceedance 
Probability by Events % 

10 Year 
Period 

30 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2% 

Without 0.0292 26 52 77 88 83 82 79 

1) Alt. 5 0.0000 0 0 0 99 99 99 99 

2) Alt. 2A 0.0089 9 20 36 99 86 77 64 

3) Alt. 2B 0.0000 0 0 0 99 99 99 99 

4) Alt. 4 0.0000 0 0 0 99 99 99 99 
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7.7 Other Benefits 

7.7.1 Savings in Flood Insurance Administration Costs 

In the past, savings in the administration costs for the National Flood Insurance Program 
(NFIP) were considered in the determination of NED benefits.  It was based on the 
assumption that any alternative that removes the FEMA requirement for flood insurance 
could claim this benefit by reducing the number of policies required thus marginally reducing 
the federal administration cost of the national program.  Economic Guidance Memorandum 
06-04 lists the current operating cost per policy at $192 and this value was used in the benefit 
calculation (number of policies reduced times $192).  Based on the most recent FEMA data, 
Milpitas has 2,493 policies in force and based on the total estimated number of structures 
inundated from various sources to include Berryessa and Penitencia Creeks within Milpitas, 
the participation rate for the area in the NFIP would be around 40%.  Using this participation 
rate, potential benefits from savings in NFIP administration costs may be around $171,000 
($46,000 upstream of I-680 and $125,000 downstream) for any alternative that would remove 
all the existing structures in the Berryessa Study from the 100-year FEMA floodplain.   
 
Recent guidance suggests that these savings should not be included in NED benefit 
determinations and are excluded from this analysis. 
 
7.7.2 Advance Bridge Replacement Benefits 

For many projects, relocations will result in the replacement of existing bridge facilities.  
Often the expected life of the replacement bridge will be greater than that of the existing 
structure, thereby extending the life of the bridge service being provided.  Since the total cost 
of the new bridge is included in the first cost of the project, a credit for this extension is 
needed on the benefit side.  A credit is also needed if any reduction in O&M costs will occur 
during the remaining life of the existing facility.  
 
Calculation of replacement benefits is a function of interest rate, projected replacement 
bridge life, remaining bridge life and cost of replacement.  In total, 4 bridges need to be 
replaced downstream of I-680.  Following the procedures of IWR Report 88-R-2, “National 
Economic Development Procedures Manual – Urban Flood Damage,” advance bridge 
replacement benefits for these bridges are shown in Table 7.10.  In general, all of the bridges 
were constructed in the early 1970’s and replacement will extend their lives beyond the 
study’s period of analysis.  The life extension within the period of analysis is estimated at 24 
years.  Benefits from an O&M change are not expected to occur with the bridge 
replacements. 
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Table 7.10 Advance Bridge Replacement Benefits 

In Oct 2013 Prices, Using 3.50%, 50 Year Period of Analysis 

Downstream of I-680 

 Alt 2A Cost Alts 2B & 4 Cost Alt 2A Benefit Alts 2B & 4 Benefit 

Montague Expressway - $3,041,550 - $36,300 

UPRR Trestle $1,052,200 $1,052,200 $12,600 $12,600 

Los Coches Street - $2,147,625 - $25,600 

Calaveras Road - $4,674,750 - $55,800 

 

Alternative 5 

 Alt 5 Cost Alt 5 Benefit 

Old Piedmont Bridge $708,589 $8,500 

Montague Expressway $1,040,751 $12,400 

UPRR Trestle $1,190,522 $14,200 

 
7.7.3 Recreation Benefits 

Improvement for flood risk management provides the opportunity for increased recreation 
uses in the study area.  Improvement of the levees would allow for the extension of a local 
recreational trail.  In less than one mile of the risk management improvements over 60,000 
people reside, according to tract data of the 2000 Census.  The estimated cost of trail 
construction on the improvement is $1.63 million.  The amortized value of this construction 
is less than $76,000 or nearly $1 per person in the immediate area.  The FY14 unit day value 
for general recreation with a zero point value is $3.84.  Fewer than 60 users per day would be 
necessary for economic justification at this unit day value.  
 
7.7.4 Environmental Benefits 

Some of the alternatives provide incidental outputs in addition to flood damage reduction.  
These benefits are non-monetary and were not part of the economic analysis.  Details of the 
Environmental Quality (EQ) account outputs of the various alternatives can be found in the 
Main Report. 
 
7.7.5 Additional Flood Related Risks 

In addition to the monetary losses to categories listed above, flooding from Berryessa Creek 
could have other damage impacts and place many public services at risk , and if reduced 
would provide additional non-monetary benefit.  Emergency costs (about 1% of total 
damages) evaluated in this appendix were limited to evacuation, relocation and temporary 
assistance based on examples of similar flood risks found on other flood damage studies in 
Northern California.  Administrative costs and increased public services such as police and 
fire were not included in these emergency cost estimates primarily due to lack of available 
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data regarding any comparable historical flooding within the Bay Area.  Nationwide, where 
depth of flooding and duration of event were much greater, some studies have estimated total 
emergency costs (including temporary relocation, evacuation, public administration, 
additional emergency healthcare and increased labor) as high as 15% of the total without-
project damages.  While the emergency costs listed for Berryessa do not capture the total 
potential loss, these non-quantified losses are an incrementally-small portion of the overall 
losses and would not change the feasibility or formulation of any of the alternatives. 
 
Potential traffic delays and temporary interruption in public services were also not quantified.  
Highway I-680 runs through the study area but would not be closed from flooding along 
Berryessa Creek.  Minor roads within the floodplain may be closed for short durations due to 
flooding but alternate routes would not add significant time loss or additional resource 
consumption to the NED account and would not change the feasibility or formulation of any 
of the alternatives. 

 
The area could suffer from significant business losses which could be included as Regional 
Economic Development (RED) damages in the analysis.  But because most of these income 
losses could not be included in the NED analysis and therefore would not change the 
determination of the NED plan, RED benefits were not explicitly quantified for this 
document.  Discussion of EQ, RED and Other Social Effects (OSE) accounts can be found in 
the Main Report. 
 
Other non-monetary risks could also occur from a flood event but are not included in the 
NED evaluation.  General reductions in risks to health, safety and public welfare are typically 
associated with flood conditions and are further reasons why flood protection serves the 
federal interest and the public good.  Within the Berryessa Creek floodplain there are several 
elementary schools, two fire stations, a hospital, several medical clinics, police station and 
Milpitas City Hall that could lose vital public services due to flooding at least one-foot above 
the first floor.   
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CHAPTER 8: BENEFIT COST ANALYSIS – NED PLAN IDENTIFICATION 

ER 1105-2-100 requires the identification of the plan that maximizes net annual benefits as 
the NED plan. Economic feasibility and project efficiency are determined through benefit 
cost analysis.  For a project or increment to be feasible, benefits must exceed costs and the 
most efficient alternative is the one that maximizes net benefits (annual benefits minus 
annual costs.)  The NED plan serves as the basis for federal participation.  Deviations from 
the NED plan, as with a case of a locally preferred alternative, are measured from the NED 
plan for federal cost sharing allocations.  
 
8.1 Annual Costs 

With benefits calculations complete, annual costs need to be derived to complete the benefit 
cost analysis.  Project costs were developed for the four alternatives.  The project features 
unique to each alternative are summarized below: 
 

• Alternative 1 (No Action). Without-project condition, assuming routine maintenance. 
 

• Alternative 2 (Incised Trapezoidal Channel). Earthen trapezoidal section with varying 
bottom width and 2:1 side slopes. Access road intermittently along one or both banks, 
within channel at approximate level of 0.04 exceedance probability event, or both.  
Cellular bank stabilization with rip rap toe protection throughout. Levees with 2:1 to 
3:1 side slopes and 12’ top width or floodwalls as required. 
 

• Alternative 4 (Walled Trapezoidal Channel). 10’ bottom width earthen low-flow 
channel with 3:1 side slopes, 3’ deep.  Two vegetated floodplain benches bounded by 
vertical concrete floodwalls, 32’ bench width on the left bank, and 10’ width on the 
right bank. Access road location varies. Wall extensions as required to contain flows. 
 

• Alternative 5 (Authorized Plan). Sediment basin upstream of Old Piedmont, earthen 
levees in the Greenbelt, concrete trapezoidal channel downstream of I-680. 

 
 
  



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA 
December 2013 Chapter 8: Benefit Cost Analysis – NED Plan Identification 

8-2 

Appendix C  Economics   

Appendix B Part IV, Design and Cost Alternatives reports the total construction costs for 
each alternative as shown in Table 8.1. (The costs shown in Table 8.1 were estimated as part 
of the alternatives screening process that occurred in the 2011/2012 timeframe. A more 
current and detailed MCACES cost estimate of the Recommended Plan was completed in 
2013 and can be found in the Cost Engineering appendix.) 

Table 8.1 Summary of Construction Cost by Alternative 

October 2012 Price Level, 3.75% Interest Rate, 50 Year Period of Analysis 
Item Alt - 2A Alt - 2B Alt - 4 Alt - 5 

Total Construction Cost $11,215,000 $36,224,000 $63,371,000 $34,881,000  

Design Phase/PED $1,698,000 $4,773,000 $8,381,000 $4,745,000  

Construction Mgt-Inspection & Admin/SI/SA $1,066,000 $3,046,000 $5,348,000 $3,027,000  

LERRD Acquisition Costs $9,828,000 $15,137,000 $14,965,000 $46,190,000  

LERRD Administrative Costs $1,250,000 $1,250,000 $1,220,000 $2,080,000  

Recreation Facilities $1,626,000 $1,626,000 $1,626,000 $0 

Total First Cost $26,683,000 $62,056,000 $94,911,000 $90,923,000 

Interest During Construction (IDC) $1,001,000 $2,327,000 $3,559,000 $3,410,000 

Total Project Economic Cost $27,684,000 $64,383,000 $98,470,000 $94,333,000 

Annualized Project Economic Cost $1,234,000 $2,870,000 $4,389,000 $4,205,000 

Annual OMRR&R $63,000 $79,000 $89,000 $128,000 

Total Annual Economic Cost $1,297,000 $2,949,000 $4,478,000 $4,333,000 

 
Interest during construction (IDC) for these alternatives is based on a 2 year midlife full 
expenditure approach. 
 
8.2 Net Annual Benefits 

Economic efficiency is measured based on the maximization of project net benefits.  Net 
benefits are determined as the difference between the annual benefits and the annual costs of 
an alternative.  Table 8.2 shows equivalent damage reductions and Table 8.3 shows net 
benefits and the benefit-cost ratio for each alternative. The tables below show the results 
based on the prices and discount rate prevailing at the time of the screening of 
alternatives, which in this case are October 2013 prices and a 3.75% discount rate, 
respectively. Attachment E displays the net benefit analysis using current cost estimates 
and the current federal discount rate of 3.50%. 
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Table 8.2 Equivalent Annual Damage Reduced 

Values in $1000s, October 2013 Prices, 3.75% Interest Rate, 50 Year Period of Analysis 

 
Equivalent Annual Damage Probability Damage Reduced 

Exceeds Indicated Values 
Without 
Project 

With 
Project 

Damage 
Reduced 75% 50% 25% 

Alt 1: No Action 14,360 14,360 0 - - - 

Alt 2A/downstream 11,824 887 10,937 2,731 3,337 8,068 

Alt 2B/downstream 11,824 0 11,824 n/a n/a n/a 

Alt 4/downstream 11,824 0 11,824 n/a n/a n/a 

Alt 5: Authorized Plan 14,360 773 13,587 3,351 4,100 10,915 

 
 

Table 8.3 Annual Benefits and Costs by Alternative 

Values are in October 2013 Prices in $1000s 
Based on a 50-year Period of Analysis 

(Discounted using 3.75 % interest rate) 
Item Alt 2A Alt 2B Alt 4 Alt 5 

Total Project Cost 27,684 64,383 98,470 96,020 

Annual Benefits Flood 
Damage Reduction2 

10,937 11,824 11,824 13,587 

Savings in NFIP 
Administration Costs 

0 0 0 0 

Advanced Bridge 
Replacement 

13 130 130 35 

Total Annual Benefits 10,950 11,954 11,954 13,622 

Total Annual Costs 1,297 2,949 4,478 4,333 

Net Benefits 9,653 9,005 7,476 9,289 

B/C Ratio    8.4    4.1    2.7    3.1 

Alternative 2A under OMB’s 7% rate 

Annual Benefits 10,944    

Annual Costs 2,132    

Net Annual Benefits 8,812    

B/C Ratio 5.1    

 
The alternative that maximizes net annual benefits is Alternative 2A and as such is the NED 
plan.  Alternative 2A is a Moderate Protection plan that includes channel modifications in 
addition to modifications and/or complete replacements at bridge and culvert crossings with 
the top of bank or top of levee/floodwall elevations set at the water surface level of the 0.01 

                                                 
2 Benefits include future development flood damage reduction benefits. 
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exceedance probability event (100-year).  The modifications or retrofits include shoring and 
transition structures, headwall extensions with transition structure, and bridge replacement 
(UPRR Trestle).  Modifications within channel reaches include channel widening, bank 
stabilization, and levee/floodwall construction. 
 
Upon identification of the NED Plan and the determination to carry it forward as the 
Recommended Plan, a more detailed, updated cost estimate was completed for 
Alternative 2A using the current federal discount rate of 3.50%. This estimate was 
incorporated into revised net benefit and BCR analyses for Alternative 2A and is shown 
below in Tables 8.4 and 8.5 as well as in Attachment E. The net benefits and BCR for 
Alternative 2A using the updated costs and current discount rate are approximately 
$9.7 million and 8.6, respectively. 
 
Table 8.4: Summary of Costs for the Recommended Plan (Alternative 2A) 

October 2013 Price Level, 3.50% Discount Rate, 50-Year Period of Analysis, in $1,000s 
Item Alternative 2A 

Total Construction Cost 11,284 
Design Phase/PED 1,716 
Construction Mgt-Inspection & Admin/SI/SA 1,122 
LERRD 13,078 
Total First Cost 27,200 
Interest During Construction (IDC) 1,020 
Total Project Economic Cost 28,220 
Annualized Project Economic Cost 1,203 
Annual OMRR&R 63 
Total Annual Economic Cost 1,266 

 
Table 8.5: Updated Net Benefit and Benefit-to-Cost Analyses for the Recommended Plan 
(Alternative 2A) 

October 2013 Price Level, 3.50% Discount Rate, 50-Year Period of Analysis, in $1,000s 
Item Alternative 2A 

Total Project Cost 28,220 
Annual Benefits (FRM) 10,937 
Savings in NFIP Administrative Costs 0 
Advanced Bridge Replacement Benefits 13 
Total Annual Benefits 10,950 
Total Annual Costs 1,266 
Net Benefits 9,684 
Benefit-to-Cost Ratio (BCR) 8.6 

Alternative 2A Evaluated @ OMB’s 7% Discount Rate 
Total Annual Benefits 10,944 
Total Annual Costs 2,109 
Net Benefits 8,835 
BCR 5.2 
  



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA 
December 2013 Attachment A 

A-1 

Appendix C  Economics   

ATTACHMENT A: H&H RELATIONSHIPS WITHOUT-PROJECT USED IN 
THE HEC-FDA MODEL 

Along with the economic stage-damage functions, hydrologic and hydraulic functions are 
part of the flood damage analysis model.  The probability-discharge, stage-discharge and 
interior-exterior stage relationships were provided and developed by the H&H members of 
the Berryessa study team.  These relationships in Attachment A represent without project 
conditions. 
 
A.1 Probability Curves 

For Areas A-F, probability- discharge curves were developed for the HEC-FDA model.  The 
discharge values in these relationships represent total flows both in channel and in the 
floodplain.  Tables A1-A to A1-F display the probability functions for each damage area in 
the study. 
 

Table A1-A:  Probability-Discharge Area A 

Exceedance 
Probability 

Total 
Discharge 

(cfs) 

Confidence Limits (standard error) Discharge 
cfs @ standard deviation(SD) 

-2 SD - 1 SD + 1 SD + 2 SD 

0.999 50 35 42 60 71 

0.500 240 188 212 271 307 

0.200 420 304 357 494 580 

0.100 560 371 456 688 846 

0.040 830 515 654 1054 1338 

0.020 1090 642 837 1420 1850 

0.010 1430 798 1068 1915 2564 

0.004 1904 1000 1380 2628 3627 

0.002 2142 1096 1532 2995 4186 

0.001 2392 1194 1690 3385 4790 
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Table A1-B:  Probability-Discharge Area B 

Exceedance 
Probability 

Total 
Discharge 

(cfs) 

Confidence Limits (standard error) Discharge 
cfs @ standard deviation(SD) 

-2 SD - 1 SD + 1 SD + 2 SD 

0.999 50 35 42 60 72 

0.500 252 196 222 285 323 

0.200 444 318 376 525 620 

0.100 603 399 491 741 911 

0.040 886 551 698 1124 1426 

0.020 1118 666 863 1449 1878 

0.010 1180 695 906 1537 2003 

0.004 1238 722 946 1620 2121 

0.002 1252 729 955 1641 2150 

0.001 1266 735 965 1660 2178 

 

Table A1-C:  Probability-Discharge Area C 

Exceedance 
Probability 

Total 
Discharge 

(cfs) 

Confidence Limits (standard error) Discharge 
Cfs @ standard deviation(SD) 

-2 SD - 1 SD + 1 SD + 2 SD 

0.999 50 35 42 60 72 

0.500 252 196 222 285 323 

0.200 444 318 376 525 620 

0.100 603 399 491 741 911 

0.040 886 551 698 1124 1426 

0.020 1118 666 863 1449 1878 

0.010 1180 695 906 1537 2003 

0.004 1238 722 946 1620 2121 

0.002 1252 729 955 1641 2150 

0.001 1266 735 965 1660 2178 
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Table A1-D:  Probability-Discharge Area D 

Exceedance 
Probability 

Total 
Discharge 

(cfs) 

Confidence Limits (standard error) Discharge 
Cfs @ standard deviation(SD) 

-2 SD - 1 SD + 1 SD + 2 SD 

0.999 50 35 42 60 72 

0.500 252 196 222 285 323 

0.200 444 318 376 525 620 

0.100 603 399 491 741 911 

0.040 886 551 698 1124 1426 

0.020 1118 666 863 1449 1878 

0.010 1180 695 906 1537 2003 

0.004 1238 722 946 1620 2121 

0.002 1252 729 955 1641 2150 

0.001 1266 735 965 1660 2178 
 

Table A1-E:  Probability-Discharge Area E 

Exceedance 
Probability 

Total 
Discharge 

(cfs) 

Confidence Limits (standard error) Discharge 
Cfs @ standard deviation(SD) 

-2 SD - 1 SD + 1 SD + 2 SD 

0.999 200 164 181 221 243 

0.500 488 420 453 526 566 

0.200 698 533 610 798 913 

0.100 953 691 812 1119 1314 

0.040 1145 799 956 1370 1640 

0.020 1398 931 1141 1712 2098 

0.010 1544 1004 1245 1915 2375 

0.004 1650 1055 1320 2063 2580 

0.002 1771 1112 1403 2234 2818 

0.001 1892 1168 1487 2407 3063 
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Table A1-F:  Probability-Discharge Area F 

Exceedance 
Probability 

Total 
Discharge 

(cfs) 

Confidence Limits (standard error) Discharge 
Cfs @ standard deviation(SD) 

-2 SD - 1 SD + 1 SD + 2 SD 

0.999 100 63 80 126 158 

0.500 678 550 611 752 834 

0.200 924 705 807 1057 1210 

0.100 1300 962 1118 1512 1758 

0.040 1521 1105 1296 1783 2091 

0.020 1550 1124 1320 1819 2136 

0.010 1612 1164 1369 1896 2232 

0.004 1741 1246 1473 2058 2434 

0.002 1924 1359 1617 2289 2723 

0.001 2113 1475 1765 2529 3027 

 
 
A.2 Rating Curves- Stage vs. Discharge 

The following Tables A3-A to A3-E show the stage-discharge functions with uncertainty 
used in the HEC-FDA model.  Stage represents elevation in channel and discharge is flow in 
channel. Curves were developed for Areas A-F.  
 

Table A3-A:  Stage-Discharge Area A 

Discharge in Channel 
(cfs) 

Stage in Channel 
(Feet) 

Standard Deviation 
Of Error 

10 207.90 0.000 

240 213.70 0.426 

420 214.28 0.469 

560 215.12 0.530 

830 216.88 0.660 

1090 219.26 0.835 

1430 220.15 0.900 

1820 221.39 0.900 

2142 222.31 0.900 
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Table A3-B:  Stage-Discharge Area B 

Discharge 
(cfs) 

Stage in Channel 
(Feet) 

Standard Deviation 
Of Error 

10 141.40 0.000 

252 146.06 0.662 

444 146.79 0.765 

603 147.06 0.803 

886 147.49 0.865 

1118 147.69 0.896 

1180 147.74 0.900 

1233 147.81 0.900 

1252 147.83 0.900 

 
Table A3-C:  Stage-Discharge Area C 

Discharge 
(cfs) 

Stage in Channel 
(Feet) 

Standard Deviation 
Of Error 

10 140.75 0.000 

252 145.40 0.679 

444 146.09 0.780 

603 146.34 0.817 

886 146.70 0.869 

1118 146.89 0.897 

1180 146.91 0.900 

1233 146.93 0.900 

1252 146.94 0.900 
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Table A3-D:   Stage-Discharge Area D 

Discharge 
(cfs) 

Stage in Channel 
(Feet) 

Standard Deviation 
Of Error 

10 141.40 0.000 

252 146.06 0.662 

444 146.79 0.765 

603 147.06 0.803 

886 147.49 0.865 

1118 147.69 0.896 

1180 147.74 0.900 

1233 147.81 0.900 

1252 147.83 0.900 

 

Table A3-E:  Stage-Discharge Area E 

Discharge 
(cfs) 

Stage in Channel 
(Feet) 

Standard Deviation 
Of Error 

10 57.01 0.000 

487.7 61.63 0.529 

697.8 62.59 0.639 

953.3 63.58 0.753 

1144.7 64.50 0.858 

1397.8 64.71 0.882 

1544.2 64.86 0.900 

1611.1 65.01 0.900 

1770.5 65.07 0.900 

 
  



BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA 
December 2013 Attachment A 

A-7 

Appendix C  Economics   

Table A3-F:  Stage-Discharge Area F 

Discharge 
(cfs) 

Stage in Channel 
(Feet) 

Standard Deviation 
Of Error 

10 31.10 0.000 

677.5 36.80 0.712 

923.5 37.76 0.831 

1300.4 37.86 0.844 

1520.5 38.13 0.878 

1549.7 38.21 0.888 

1611.5 38.31 0.900 

1683.4 38.33 0.900 

1923.9 38.35 0.900 
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ATTACHMENT B: HEC-FDA MODEL WITH-PROJECT MODIFIED 
RELATIONSHIPS 

Project conditions were simulated in the model by making changes to the base relationships.  
For all alternatives, the stage-damage functions were modified to reflect depth of flooding 
under various project conditions.  The exceedance probability – damage function from HEC-
FDA for each alternative are shown in Tables B1-A to B1-F. 
 

Table B1-A:  Damage Area A - Mean Damages in $1,000’s 

Frequency Without 
Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

.20 0 0 0 0 0 

.10 0 0 0 0 0 

.04 0 0 0 0 0 

.02 171 0 171 171 171 

.01 837 0 837 837 837 

.004 1,447 0 1,447 1,447 1,447 

.002 2,897 931 2,897 2,897 2,897 

 

Table B1-B:  Damage Area B - Mean Damages in $1,000’s 

Frequency Without 
Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

.20 0 0 0 0 0 

.10 221 0 221 221 221 

.04 15,046 15 15,046 15,046 15,046 

.02 22,292 4,296 22,292 22,292 22,292 

.01 25,916 11,658 25,916 25,916 25,916 

.004 28,089 15,545 28,089 28,089 28,089 

.002 28,814 16,841 28,814 28,814 28,814 
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Table B1-C:  Damage Area C - Mean Damages in $1,000’s 

Frequency Without 
Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

.20 0 0 0 0 0 

.10 11 0 11 11 11 

.04 659 35 659 659 659 

.02 967 403 967 967 967 

.01 1,120 588 1,120 1,120 1,120 

.004 1,212 699 1,212 1,212 1,212 

.002 1,243 755 1,243 1,243 1,243 

 
Table B1-D:  Damage Area D - Mean Damages in $1,000’s 

Frequency Without 
Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

.20 0 0 0 0 0 

.10 116 0 116 116 116 

.04 18,765 712 18,765 18,765 18,765 

.02 29,346 4,625 29,346 29,346 29,346 

.01 34,636 11,810 34,636 34,636 34,636 

.004 37,810 15,990 37,810 37,810 37,810 

.002 38,868 17,384 38,868 38,868 38,868 

 
Table B1-E:  Damage Area E - Mean Damages in $1,000’s 

Frequency Without 
Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

.20 0 0 0 0 0 

.10 0 0 0 0 0 

.04 15,843 0 0 0 0 

.02 141,546 0 0 0 0 

.01 314,944 0 0 0 0 

.004 418,983 26,761 22,016 0 0 

.002 453,662 99,304 40,833 0 0 
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Table B1-F:  Damage Area F - Mean Damages in $1,000’s 

Frequency Without 
Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

.20 0 0 0 0 0 

.10 0 0 0 0 0 

.04 0 0 0 0 0 

.02 102,657 0 0 0 0 

.01 212,855 0 0 0 0 

.004 278,974 0 127,319 0 0 

.002 301,014 0 176,285 0 0 

 
For some alternatives, top of bank/levee, stage-discharge, and inflow vs. outflow were 
modified to reflect channel and bank improvements.  These modifications were incorporated 
into the HEC-FDA where applicable.  Tables B2-A to F show the changes in flow and stage 
for each alternative.  Table B3 lists the top of levee/failure damage elevation for each area 
and alternative.  
 

Table B2-A:  Total Discharge - Stage in Channel Area A 

Without Project Alt. 5 Alt. 2A Alts. 2B & 4 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

(inflow) (Feet) (inflow) (Feet) (inflow) (Feet) (inflow) (Feet) 
240  213.7 243  211.19 240  213.7 240  213.7 

 420  214.28 420  212.66  420  214.28  420  214.28 
560  215.12  564  213.80 560  215.12 560  215.12 

 830  216.88  830  215.24  830  216.88  830  216.88 
 1,090  219.26  1,096  216.70  1,090  219.26  1,090  219.26 
1,430  220.15 1,427  218.51 1,430  220.15 1,430  220.15 
1,820  221.39  1,820  219.38 1,820  221.39 1,820  221.39 

 2,130  222.31  2,130  223.14  2,130  222.31  2,130  222.31 
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Table B2-B:  Total Discharge - Stage in Channel Areas B & D 

Without Project Alt. 5 Alt. 2A Alts. 2B & 4 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

(inflow) (Feet) (inflow) (Feet) (inflow) (Feet) (inflow) (Feet) 
252 146.06 261 146.09 252 146.06 252 146.06 
444 146.79 452 146.88 444 146.79 444 146.79 
603 147.06 595 147.17 603 147.06 603 147.06 
886 147.49 870 147.61 886 147.49 886 147.49 

1118 147.69 1160 147.96 1118 147.69 1118 147.69 
1180 147.74 1521 148.33 1180 147.74 1180 147.74 
1233 147.81 1755 148.55 1233 147.81 1233 147.81 
1252 147.83 1787 148.57 1252 147.83 1252 147.83 

 
Table B2-C:  Total Discharge - Stage in Channel Area C 

Without Project Alt. 5 Alt. 2A Alts. 2B & 4 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

(inflow) (Feet) (inflow) (Feet) (inflow) (Feet) (inflow) (Feet) 
252 145.40 261 146.09 252 145.40 252 145.40 
444 146.09 452 146.10 444 146.09 444 146.09 
603 146.34 595 146.36 603 146.34 603 146.34 
886 146.70 870 146.78 886 146.70 886 146.70 

1118 146.89 1160 147.02 1118 146.89 1118 146.89 
1180 146.91 1521 147.27 1180 146.91 1180 146.91 
1233 146.93 1755 147.42 1233 146.93 1233 146.93 
1252 146.94 1787 147.44 1252 146.94 1252 146.94 

 
Table B2-D:  Total Discharge - Stage in Channel Area E 

Without Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

(inflow) (Feet) (inflow) (Feet) (inflow) (Feet) (inflow) (Feet) (inflow) (Feet) 
487.7 61.63 481.2 57.67 487.7 58.20 487.80 58.97 489.50 58.42 
697.8 62.59 676.6 59.28 697.8 59.23 698.60 59.86 699.70 58.94 
953.3 63.58 848.6 60.06 953.3 60.11 953.40 60.46 953.40 59.47 

1144.7 64.50 1207.9 62.06 1144.7 61.07 1144.70 60.86 1144.70 59.98 
1397.8 64.71 1525.6 63.12 1397.8 61.59 1399.50 61.39 1400.80 60.36 
1544.2 64.86 1987.7 64.62 1544.2 64.15 1544.20 61.70 1544.20 61.00 
1611.1 65.01 2310.7 65.32 1611.1 65.28 1611.20 62.49 1611.30 61.97 
1770.5 65.07 2358.6 65.50 1770.5 65.48 1770.70 62.95 1770.70 62.55 
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Table B2-E:  Total Discharge - Stage in Channel Area F 

Without Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

Total 
Discharge 

Stage in 
Channel 

(inflow) (Feet) (inflow) (Feet) (inflow) (Feet) (inflow) (Feet) (inflow) (Feet) 
677.5 36.80 685.4 34.14 676.7 35.01 676.40 34.84 674.00 36.52 
923.5 37.76 1016.5 34.94 1020.0 35.94 1019.90 35.84 1016.10 37.37 

1300.4 37.86 1192.6 35.32 1306.8 36.59 1312.00 36.53 1307.40 37.97 
1520.5 38.13 1685.8 36.29 1690.6 37.53 1696.60 37.45 1686.20 38.91 
1549.7 38.21 1963.6 36.78 1895.8 37.86 1902.30 37.83 1886.60 39.36 
1611.5 38.31 2340.8 37.35 2189.7 38.20 2206.10 38.19 2194.60 39.83 
1683.4 38.33 2623.3 37.75 2586.9 38.56 2658.80 38.65 2638.10 40.43 
1923.9 38.35 2826.1 37.99 2861.1 38.73 2975.50 38.93 2946.70 40.80 

 
Table B3:  Top of Levee Elevations 

Damage Failure Points by Alternatives and Areas 
Damage Area Without Project Alt. 5 Alt. 2A Alt. 2B Alt. 4 

A 217.90 220.50 217.90 217.90 217.90 
B 146.90 146.90 146.90 146.90 146.90 
C 146.00 146.00 146.00 146.00 146.00 
D 146.90 146.90 146.90 146.90 146.90 
E 64.07 65.15 65.27 65.50 66.01 
F 39.00 40.42 38.88 41.35 43.80 
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ATTACHMENT C: INCREMENTAL ANALYSIS (PRELIMINARY F4A 
REPORT JUNE 2006)  

C.1 Incremental Alternatives (Preliminary) 

Benefits were calculated on incremental basis. The first was to determine feasibility of 
separable geographic areas: downstream of I-680 and upstream of I-680. The second was to 
determine optimal project sizing.  
 
The goal of this incremental benefit analysis is to answer two simple questions: WHERE and 
HOW BIG? Is there a federal interest to construct a continuous project providing flood 
damage reduction to all impact areas? And what is the optimal size of project for these areas? 
For this analysis, benefits were evaluated for basic trapezoidal earthen channel improvements 
with varying capacity to reflect different sizing. Additional improvements such as levees and 
bridge improvements were added to some reaches or creek sections of the channel when 
needed to allow for full target conveyance (a more complete description of improvements 
required to meet conveyance can be found in Appendix B: Engineering Part IV Design and 
Cost of Alternatives.) 
 
C.2 Project Conditions- Model Simulations 

Benefits were determined by making changes to the economic model that represent various 
with project improvements. Flood damage reduction benefits equal the difference between 
the without project damage conditions and the with project residual damages. 
 
With project residual damages were simulated for the incremental alternatives using residual 
floodplain depths. The reduction in project floodplains in both extent and depth from the 
larger without project floodplains accounts for the decrease in damages of the given 
alternative.  Residual depths from five different sized with project Flo2D (see Appendix B 
Part I and II) runs for each damage area were linked to the without project inventory and the 
@RISK model was rerun to determine mean and standard deviation for the residual damage. 
From the @RISK output, with project stage-damage curves were generated for entry in the 
HEC-FDA model. 
 
In addition to the modifications to the floodplains, changes to the stage-discharge function 
and/or top of bank (top of levee failure point) were made in the HEC-FDA model to simulate 
project conditions for any alternative or incremental measure that increased channel capacity 
(lowering water surface at a given exceedance probability) or raised levee height (increasing 
non-damaging elevation.) Details of HEC-FDA with project inputs can be found in 
Attachment B of this appendix. 
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C.3 Average Annual Equivalent Damages –With Project Conditions 

For the preliminary alternatives considered, HEC-FDA was run simulating with project 
conditions. The residual with project damages were subtracted from the without project 
damages to determine flood damage reduction benefits. Total discharge- flow in channel, 
stage-discharge, and interior-exterior stage relationships were modified to simulate these 
project conditions in the HEC-FDA model. All benefit values in the remaining tables of this 
report included average annual equivalents instead of expected annual damages. These 
average annual equivalent damages include future growth described in section 6.3. The future 
growth adds very little to the total damages (less than 1% of the total) and will not impact the 
plan formulation process.  
 
C.4 Alternatives Evaluated – Incremental Benefit Analysis 

Incremental benefit evaluation to determine the optimal NED plan was formulated based on 
reasonable separable project features and sizing. The damage areas upstream of I-680 and 
downstream of I-680 are hydraulically independent and were separated into two groups:  
 

Upstream – Areas A, B, C, & D 
Downstream – Areas E & F 

 
See Figure 1 for location of each impact area. Features were identified and categorized based 
on potential flood reduction and magnitude of cost. Exceedance probability of breakout by 
location, constriction, component costs and project performance goals were all used to select 
reasonable increments for benefit evaluation. Details of the project components and selection 
can be found in the main report. After preliminary iterations, with project residual damages 
were modeled for the following increments: 
 
  

1) Project designed to pass flows (without uncertainty) equivalent to a minimum of 
0.03 exceedance probability. 

2) Project designed to pass flows (without uncertainty) equivalent to a minimum of 
0.02 exceedance probability. 

3) Project designed to pass flows (without uncertainty) equivalent to a minimum of 
0.01 exceedance probability. 

4) Additional components to the 0.01 project design to meet project performance 
criteria of 90% Conditional Non-Exceedance Probability of the 0.01 exceedance 
probability event. 

5) Additional components to the 0.01 project design to meet project performance 
criteria of 95% Conditional Non-Exceedance Probability of the 0.01 exceedance 
probability event. 

 
In total, ten project increments were run (five sizes each for the two separable areas) in HEC-
FDA with the residual damages and benefits displayed in Table 17. Annual benefits in the 
table, represent the difference between the without and with project equivalent annual 
damages for each alternative row. The incremental benefits show the difference between 
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benefits from one incremental alternative to the next larger increment. It should be noted that 
alternatives beyond the 0.01 exceedance probability provide diminishing returns. The 
greatest benefit increments are realized as the more frequent floods are reduced. The channel 
improvements not only eliminate damages from the more frequent events but also reduce the 
magnitude of damage for the larger residual events. 
 

Table 17 
Annual Benefits by Increment 

Values in $1,000’s, October 2005 Prices, 
 5 3/8 % Interest Rate, 50 Year Period of Analysis 

Increment/ 
Alternative 

Equivalent Annual Damages Annual 
Benefits 

Incremental 
Benefits Without Project With Project 

Upstream of I-680 – Damage Areas A, B, C, D 

Without 581 581 0 0 
1) Pass 0.03 
exceedance 
probability  581 326 255 255 
2) Pass 0.02 
exceedance 
probability 581 280 301 46 
3) Pass 0.01 
exceedance 
probability 581 65 516 215 

4) Meet 90% CNP 581 14 567 51 

5) Meet 95% CNP 581 10 571 4 

Downstream of I-680 – Damage Areas E, F 

Without 9,863 9,863 0 0 
1) Pass 0.03 
exceedance 
probability  9,863 5,643 4,220 4220 
2) Pass 0.02 
exceedance 
probability  9,863 3,981 5,882 1662 
3) Pass 0.01 
exceedance 
probability  9,863 530 9,333 3451 

4) Meet 90% CNP 9,863 160 9,703 370 

5) Meet 95% CNP 9,863 60 9,803 100 
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C.5 Probability Distribution – Damages Reduced 

In accordance with ER 1105-2-101, flood damages reduced were determined as mean values 
and by probability exceeded. Table 18 shows benefits for each upstream increment for the 
75%, 50% and 25% probability that benefit exceeds indicated value. Table 19 shows this 
probability distribution for the downstream increments. The damage reduced column 
represents the mean benefits for each increment and the 75%, 50% and 25% represent the 
probability that the flood damage reduction benefits exceed the number in that column for 
that increment. For example, the upstream increment designed to pass the 0.01 exceedance 
probability event has an average (mean) benefit of $516,000 but only a 50% chance that 
benefits will be greater than $435,000 and 75% confidence that benefits will be equal or 
greater than $258,000 and a 25% chance benefits will exceed $681,000. This range is the 
probability distribution of damages reduced and represents the uncertainty in the benefit 
estimates and incorporates all the uncertainties in hydrology, hydraulics, and economics in 
the HEC-FDA model. The uncertainty in damages reduced should be considered when 
selecting an optimal plan during the plan formulation process. Judgment should be used to 
determine if an alternative meets a reasonable level of confidence regarding positive net 
benefits and identifying if changes in net benefits from alternative to alternative are 
significant.  
 

Table 18 
Equivalent Annual Damage Reduced 

Values in $ 1,000’s, October 2005 Prices 
Upstream of I-680 (Areas A, B, C, D) 

Increment 
Equivalent Annual Damage 

Probability Damage Reduced 
Exceeds Indicated Values 

Without 
Project 

With 
Project 

Damage 
Reduced 

75% 50% 25% 

Without 581 581 0 0 0 0 
1) Pass 0.03 
exceedance 
probability 581 326 255 173 250 320 
2) Pass 0.02 
exceedance 
probability 581 280 301 199 291 378 
3) Pass 0.01 
exceedance 
probability 581 65 516 258 435 681 
4) Meet 90% 
CNP 581 14 567 268 465 752 
5) Meet 95% 
CNP 581 10 571 268 468 760 
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Table 19 
Equivalent Annual Damage Reduced 

Values in $ 1,000’s, October 2005 Prices 
Downstream of I-680 (Areas E, F) 

Increment 
Equivalent Annual Damage 

Probability Damage Reduced 
Exceeds Indicated Values 

Without 
Project 

With 
Project 

Damage 
Reduced 

75% 50% 25% 

Without 9,863 9,863 0 0 0 0 
1) Pass 0.03 
exceedance 
probability  9,863 5,643 4,220 2,760 3,771 5,254 
2) Pass 0.02 
exceedance 
probability 9,863 3,981 5,882 3,707 5,262 7,570 
3) Pass 0.01 
exceedance 
probability 9,863 530 9,333 5,170 7,924 12,185 
4) Meet 90% 
CNP 9,863 160 9,703 5,292 8,185 12,715 
5) Meet 95% 
CNP 9,863 60 9,803 5,316 8,262 12,862 

 
 

C.6 Project Performance – With Project Conditions 

The following Tables 20-25 show a comparison of project performance under both with and 
without project conditions by economic impact area (see Section 6.4 for overview of terms). 
The annual exceedance probability measures the chance of having a damaging flood in any 
given year. As larger increments are analyzed, the annual exceedance probability (AEP) 
drops (for example-impact area A goes from a 1 in 25 chance without project to a 1 in 500 
chance for the largest project) representing a decrease in flood risk.  
 
The long-term risk numbers measure the chance of having one or more damaging flood over 
a giver period of time. As shown in Table 21, building a project that will pass the 0.01 
exceedance probability event reduces the chance of getting damaged (in impact area B) over 
the next 25 years from 94% under the without project condition to only 23 % with the 
project. 
 
The conditional non-exceedance probability (CNP) measures the probability of not being 
damaged if a given event were to occur. As with the other measures, project conditions 
reduce the risk and larger projects have a greater reduction in risk than small projects. The 
CNP for the 1% event is often targeted to determine if a project meets Corps criteria for levee 
certification. It is important to note the relationship between AEP and CNP in determining 
project accomplishment. For example, in impact area d (see Table 23) the project that has an 
AEP of 0.01 (1%) only provides a 52% chance of non-damage from a 1% event. To be 95% 
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confident that the 1% event can pass without causing damage in impact area D, a much larger 
project with AEP of 0.002 (0.2%) must be constructed. This often causes confusion in how to 
identify the performance of a project in a single traditional term such as “100-year level of 
protection,” and as per the guidance ER 1105-2-101, the Corps has dropped all reference to 
describing level of protection. 
 
Again, it is important to note, that all of these statistics (AEP, long-term risk, and CNP) were 
calculated in HEC-FDA with uncertainties in hydrology, hydraulics and economics. 
 

Table 20 
Project Performance With and Without Project Conditions 

Impact Area A 

Incremental 
Alternative  

Annual 
Exceedance 
Probability 

Long-Term Risk Conditional Non-Exceedance 
Probability by Events 

10 Year 
Period 

25 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2% 

Without 0.040 33% 64% 87% 97% 23% 6% 1% 

1) Pass 0.03 
exceedance 
probability 

0.040 33% 64% 87% 97% 23% 6% 1% 

2) Pass 0.02 
exceedance 
probability 

0.024 21% 45% 70% 100% 51%  20% 2% 

3) Pass 0.01 
exceedance 
probability 

0.011 11% 24% 43% 100% 86% 56% 15% 

4) Meet 90% 
CNP 

0.004 4% 9% 17% 100% 99% 90% 58% 

5) Meet 95% 
CNP 

0.002 2% 6% 11% 100% 100% 95% 79% 
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Table 21 
Project Performance With and Without Project Conditions 

Impact Area B 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk Conditional Non-Exceedance 
Probability by Events 

10 
Year 

Period 

25 
Year 

Period 

50 
Year 

Period 
10 % 2 % 1 % 0.2% 

Without 0.108 68% 94% 99% 51% 1% 0% 0% 

1) Pass 0.03 
exceedance 
probability 

0.035 30% 59% 83% 98% 30% 9% 1% 

2) Pass 0.02 
exceedance 
probability 

0.026 23% 48% 73% 99% 46% 17% 2% 

3) Pass 0.01 
exceedance 
probability 

0.010 10% 23% 40% 100% 84% 52% 12% 

4) Meet 90% CNP 0.004 4% 10% 18% 100% 99% 90% 49% 

5) Meet 95% CNP 0.002 2% 6% 12% 100% 100% 95% 66% 

 
Table 22 

Project Performance With and Without Project Conditions 
Impact Area C 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk Conditional Non-Exceedance 
Probability by Events 

10 
Year 

Period 

25 
Year 

Period 

50 
Year 

Period 
10 % 2 % 1 % 0.2% 

Without 0.047 38% 70% 91% 95% 14% 3% 0% 

1) Pass 0.03 
exceedance 
probability 

0.035 30% 59% 83% 99% 26% 7% 1% 

2) Pass 0.02 
exceedance 
probability 

0.020 18% 40% 64% 100% 58% 28% 8% 

3) Pass 0.01 
exceedance 
probability 

0.013 12% 28% 47% 100% 79% 49% 15% 

4) Meet 90% CNP 0.004 4% 9% 16% 100% 99% 90% 55% 

5) Meet 95% CNP 0.002 2% 5% 9% 100% 100% 95% 73% 
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Table 23 
Project Performance With and Without Project Conditions 

Impact Area D 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk Conditional Non-Exceedance 
Probability by Events 

10 
Year 

Period 

25 
Year 

Period 

50 
Year 

Period 
10 % 2 % 1 % 0.2% 

Without 0.107 68% 94% 99% 51% 1% 0% 0% 

1) Pass 0.03 
exceedance 
probability 

0.034 30% 58% 83% 98% 30% 9% 1% 

2) Pass 0.02 
exceedance 
probability 

0.026 23% 48% 73% 99% 46% 17% 2% 

3) Pass 0.01 
exceedance 
probability 

0.010 10% 22% 40% 100% 84% 52% 12% 

4) Meet 90% CNP 0.004 4% 10% 18% 100% 99% 90% 49% 

5) Meet 95% CNP 0.001 1% 3% 6% 100% 100% 95% 66% 

 
Table 24 

Project Performance With and Without Project Conditions 
Impact Area E 

Incremental 
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk Conditional Non-Exceedance 
Probability by Events 

10 
Year 

Period 

25 
Year 

Period 

50 
Year 

Period 
10 % 2 % 1 % 0.2% 

Without 0.117 71% 96% 99% 52% 1% 0% 0% 

a) Pass 0.03 
exceedance 
probability 

0.034 30% 58% 83% 99% 27% 3% 0% 

b) Pass 0.02 
exceedance 
probability 

0.022 20% 43% 68% 100% 57% 14% 1% 

c) Pass 0.01 
exceedance 
probability 

0.010 9% 22% 39% 100% 95% 53% 6% 

d) Meet 90% CNP 0.004 4% 9% 17% 100% 100% 90% 30% 

e) Meet 95% CNP 0.002 2% 5% 10% 100% 100% 95% 42% 
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Table 25 
Project Performance With and Without Conditions 

Impact Area F 

Incremental  
Alternative 

Annual 
Exceedance 
Probability 

Long-Term Risk Conditional Non-Exceedance 
Probability by Events 

10 Year 
Period 

25 Year 
Period 

50 Year 
Period 10 % 2 % 1 % 0.2 % 

Without 0.133 76% 97% 99% 43% 0% 0% 0% 

a) Pass 0.03 
exceedance 
probability 

0.034 29% 58% 82% 98% 40% 17% 2% 

b) Pass 0.02 
exceedance 
probability 

0.030 26% 53% 78% 99% 46% 21% 3% 

c) Pass 0.01 
exceedance 
probability 

0.008 8% 18% 33% 100% 90% 56% 12% 

d) Meet 90% 
CNP 

0.002 2% 5% 10% 100% 99% 90% 43% 

e) Meet 95% 
CNP 

0.001 1% 3% 5% 100% 100% 95% 68% 
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ATTACHMENT D: VERIFICATION OF INCREASING NET BENEFITS 

D.1  Analysis of Smaller Version of Identified NED Alternative – Alternative 2Aa 

The main economic report’s analysis identified Alternative 2A as the NED plan.  To confirm 
Alternative 2A’s selection, an additional analysis on optimization was conducted to ensure 
increasing net benefits by analyzing a smaller version (Alternative 2Aa) of the plan.  The 
analysis of Alternative 2Aa followed the same procedures as with the other alternatives 
analyzed during this study.  Engineering runs of hydrology & hydraulics were computed for 
this alternative and were compiled with the economic data within HEC-FDA.   The results of 
the HEC-FDA model are shown in the table below. 
 

Table 1 
Equivalent Annual Damages – Alternatives 2A & 2Aa 

Values in $1,000’s, October 2012 Prices, 
4% Interest Rate, 50-Year Period of Analysis 

Alternative 
Equivalent Annual Damages Annual 

Benefits Without Project With Project 

Upstream of I-680 - Damage Areas A, B, C, & D 

Without 2,536.73 2,536.73    0 

Alt. 2A 2,536.73 2,536.73    0 

Alt. 2Aa 2,536.73 2,536.73    0 

Downstream of I-680 - Damage Areas E & F 

Without 11,823.26 11,823.26    0 

Alt. 2A 11,823.26 886.62 10,936.64 

Alt. 2Aa 11,823.26 2,082.29 9,740.97 

 
A similar construction cost estimate to the others was prepared for Alternative 2Aa and is 
displayed below. 
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Table 2 

Construction Cost Estimate – Alternatives 2A & 2Aa 
October 2011 Price Level, 4% Interest Rate, 50 Year period of Analysis 
Item Alt - 2A Alt - 2Aa 
Total Construction Cost $9,215,695 $7,576,284 

Contingency $2,764,708 $2,272,885 

Design Phase/PED $1,382,354 $1,136,443 

Construction Mgt-Inspection & Admin/SI/SA $737,256 $606,103 

LERRD Acquisition Costs $9,825,000 $8,351,250 

LERRD Investigations cost $200,000 $200,000 

Total First Cost $24,125,013 $20,142,964 

Interest During Construction $984,301 $821,833 

Total Project Economic Cost $25,109,313 $20,964,797 

Annualized Project Economic Cost $1,168,844 $975,916 

Annual OMRR&R $63,071 $53,610 

Total Annual Economic Cost $1,231,914 $1,029,526 

 
The results of the above costs and benefits indicate Alternative 2A produces greater net 
benefits than Alternative 2Aa.   
 

Table 3 
Annual Benefits and Costs 

Values are in October 2011 Prices in $1000s 
Based on a 50-year Period of Analysis 
(Discounted using 4 % interest rate) 
Item Alt 2A Alt 2Aa 

Total Cost $25,109 20,965 

Annual Benefits Flood 
Damage Reduction 

$10,937 9,741 

Savings in NFIP 
Administration Costs 

$0 0 

Advanced Bridge 
Replacement 

$13 0 

Total Annual Benefits $10,950 $9,741 

Annual Costs $1,232 $1,030 

Net Benefits $9,718 $8,711 

B/C Ratio    8.89    9.46 
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ATTACHMENT E: Updated Costs of Recommended Plan (Alternative 
2A) 
Costs for the Recommended Plan (Alternative 2A) have been updated since the initial alternatives 
screening analysis was completed (and as presented in the previous chapters). Table 1 shows the 
updated costs for Alternative 2A; Table 2 displays the updated net benefit and benefit-to-cost analyses 
using the most current costs from Table 1.  
 
Table 1: Summary of Costs for the Recommended Plan (Alternative 2A) 

October 2013 Price Level, 3.50% Discount Rate, 50-Year Period of Analysis, in $1,000s 
Item Alternative 2A 

Total Construction Cost 11,284 
Design Phase/PED 1,716 
Construction Mgt-Inspection & Admin/SI/SA 1,122 
LERRD 13,078 
Total First Cost 27,200 
Interest During Construction (IDC) 1,020 
Total Project Economic Cost 28,220 
Annualized Project Economic Cost 1,203 
Annual OMRR&R 63 
Total Annual Economic Cost 1,266 
 
Table 2: Updated Net Benefit and Benefit-to-Cost Analyses for the Recommended Plan (Alternative 
2A) 

October 2013 Price Level, 3.50% Discount Rate, 50-Year Period of Analysis, in $1,000s 
Item Alternative 2A 

Total Project Cost 28,220 
Annual Benefits (FRM) 10,937 
Savings in NFIP Administrative Costs 0 
Advanced Bridge Replacement Benefits 13 
Total Annual Benefits 10,950 
Total Annual Costs 1,266 
Net Benefits 9,684 
Benefit-to-Cost Ratio (BCR) 8.6 

Alternative 2A Evaluated @ OMB’s 7% Discount Rate 
Total Annual Benefits 10,944 
Total Annual Costs 2,109 
Net Benefits 8,835 
BCR 5.2 
 
 
 



CESPK-PD-WE                 6 June 2013 
 
MEMORANDUM FOR FILE 
 
SUBJECT:  Berryessa Creek General Reevaluation Report (GRR), Economic Appendix, Resolution to 
Recommendations Provided by the Independent External Peer Review (IEPR) Economics Panel 
Member 
 
The purpose of this memorandum for file (MFF) is to provide additional information and analysis 
regarding the economics as outlined in the responses to the IEPR comments/recommendations. Most of 
the recommendations were adopted and addressed through the actual responses to the comments 
instead of being incorporated into the original Economic Appendix.  The economics-related IEPR 
comments/recommendations and responses/explanations can be found in the enclosure to this MFF. 
Those recommendations requiring further analyses and/or more detailed explanations are explicitly 
addressed in the following sections. 
 
There were three main IEPR comments pertaining to the economic analysis, with each comment having 
multiple recommendations in order to reach resolution on the comment. The outstanding issues 
requiring further research and which is the focus of this MFF can be categorized as follows: 
 

1. The uncertainty in benefits of each alternative associated with reducing damages to the high-
value industrial structures in economic impact area (EIA) F. 

2. The uncertainty in the overall benefits of each alternative in light of the asymmetrical 
distribution and large range of damages/benefits as indicated by the HEC-FDA modeling results. 

3. The impact to damages/benefits/net benefits/benefit-to-cost ratios of each alternative due to 
revised floodplains. 

4. Method/data used to calculate advanced bridge replacement benefits. 
 
The issues and results of the analyses are presented in more detail below. 
 

1. Benefits Associated with High-Value Industrial Structures 
 
a. Summary of Issue: There is significant amount of uncertainty in the benefits associated with 

the high-value industrial structures located in economic impact area F. The economic 
modeling indicates that when these structures are flooded, a substantial amount of 
damages are incurred. The uncertainty surrounding the magnitude of flooding of these 
structures is significant and can be seen in the relatively high uncertainty in the hydrology as 
measured by the equivalent record length in HEC-FDA and the in-channel stages as indicated 
by the hydraulic rating curve. The relatively high uncertainty in the magnitude of flooding of 
the industrial structures is being reflected in the asymmetrical distribution of benefits as 
indicated by the significantly higher mean (expected) value as compared to the median 
value. 
 

b. Response to Issue: A sensitivity analysis was performed, which removed completely the 
industrial structures from EIA F. This was done in order to demonstrate the effects on net 
benefits and benefit-to-cost ratios (BCR) for Alternatives 2A, 2Aa, 2B, 4, and 5.  

 



Since it is highly unlikely that all of the industrial structures would be considered out of the 
floodplain, the results of the sensitivity analysis are a conservative estimate of damages and 
benefits.   

 
c. Results of Analysis: The information in Table 1 below is copied from Table 8.3 from the 

main Economic Appendix, with Alternative 2Aa (from Attachment D of Economic Appendix) 
also included. 
 
Table 1: Annual Benefits and Costs by Alternative (October 2012 Prices, In $1,000s, 50-Year Period of Analysis,   

       Discount Rate of 3.75%) 

Item Alternative 
2A 

Alternative 
2Aa 

Alternative 
2B 

Alternative 
4 

Alternative 
5 

Total Project 
Cost 27,684 20,965 64,383 98,470 96,020 

Annual FRM 
Benefits 10,937 9,741 11,824 11,824 13,587 

Savings in NFIP 
Admin. Costs 0 0 0 0 0 

Advanced Bridge 
Repl. Ben. 13 0 130 130 35 

Total Annual 
Benefits 10,950 9,741 11,954 11,954 13,622 

Total Annual 
Costs 1,297 1,030 2,949 4,478 4,333 

Net Benefits 9,653 8,711 9,005 7,476 9,289 
BCR 8.4 9.5 4.1 2.7 3.1 

 
Table 2 below replicates Table 1 above, but shows the net benefit/BCR analyses with the 
industrial structures removed from economic impact area F. 
 
Table 2: Annual Benefits and Costs by Alternative (October 2012 Prices, In $1,000s, 50-Year Period of Analysis,   

       Discount Rate of 3.75%) – Industrial Structures in EIA F Removed from the Analysis 

Item Alternative 
2A 

Alternative 
2Aa 

Alternative 
2B 

Alternative 
4 

Alternative 
5 

Total Project 
Cost 27,684 20,965 64,383 98,470 96,020 

Annual FRM 
Benefits 5,544 4,446 5,752 5,752 7,518 

Savings in NFIP 
Admin. Costs 0 0 0 0 0 

Advanced Bridge 
Repl. Ben. 13 0 130 130 35 

Total Annual 
Benefits 5,557 4,446 5,882 5,882 7,553 

Total Annual 
Costs 1,297 1,030 2,949 4,478 4,333 

Net Benefits 4,260 3,416 2,933 1,404 3,220 
BCR 4.3 4.3 2.0 1.3 1.7 

 



The results of the sensitivity analysis indicate that all alternatives are still economically 
feasible, even with the industrial structures in EIA F removed from the analysis. Alternative 
2A is still the plan that maximizes net benefits. It has net benefits of about $4.3 million 
(reduced from about $9.7 million); its BCR drops from about 8.4 to 4.3.  
 

2. Asymmetrical Distribution of Damages Reduced (Benefits) of Each Alternative 
 
a. Summary of Issue: The HEC-FDA modeling indicates an asymmetrical distribution of 

damages reduced (benefits) in which the mean (average) damages reduced is significantly 
greater than the median damages reduced for each alternative. 
 

b. Response to Issue: The HEC-FDA models were re-run to verify the without-project damages 
and with-project damages reduced (benefits). The model runs indicate a large difference in 
results when computed with risk as compared to when computed without risk in HEC-FDA. 
The large difference can be partly attributed to 1) the relatively high uncertainty in the 
hydrology (discharges) as reflected in the 35-year equivalent record used in the HEC-FDA 
modeling and 2) the relatively high uncertainty in the in-channel stages (between 0.5 and 
0.9 feet) for specific exceedance probability events. 
 
Additionally, the relatively high degree of uncertainty in the in-channel (exterior) hydrology 
and hydraulics, the relatively shallow depths of interior flooding, the existence of several 
high-value industrial structures in the area, and the modeling technique used to transition 
from zero depth of flooding at these structures to flooding at these structures are all most 
likely contributing to the large spread in without-project damages and the asymmetrical 
distribution of benefits.  
  
Due to the high degree of uncertainty, a sensitivity analysis was performed using the annual 
benefits associated with the 75% confidence level (i.e., there is a 75% chance the benefits 
exceed a specific value). Net benefit and BCR analyses were performed using this more 
conservative benefit estimate in order to demonstrate the feasibility (or non-feasibility) of 
each alternative. 

 
c. Results of Analysis: Table 3 below displays the net benefit and BCR analyses for each 

alternative using the annual benefit value in which there is a 75% chance of it being 
exceeded.  
 
 
 
 
 
 
 
 
 
 
 

 



Table 3: Annual Benefits and Costs by Alternative (October 2012 Prices, In $1,000s, 50-Year Period of 
Analysis, Discount Rate of 3.75%) – Annul FRM Benefit Values Shown in Table Have a 75% Chance of 
Being Exceeded.  

Item Alternative 
2A 

Alternative 
2Aa 

Alternative 
2B 

Alternative 
4 

Alternative 
5 

Total Project 
Cost 27,684 20,965 64,383 98,470 96,020 

Annual FRM 
Benefits 2,689 2,447 N/A N/A 2,973 

Savings in NFIP 
Admin. Costs 0 0 0 0 0 

Advanced Bridge 
Repl. Ben. 13 0 130 130 35 

Total Annual 
Benefits 2,702 2,447 N/A N/A 3,008 

Total Annual 
Costs 1,297 1,030 2,949 4,478 4,333 

Net Benefits 1,405 1,417 N/A N/A (1,325) 
BCR 2.1 2.4 N/A N/A 0.7 

 
The results indicate that Alternatives 2A and 2Aa have positive net benefits and a BCR above 
unity; the net benefits for Alternative 5, however, are now negative, making it economically 
infeasible under this scenario. (Alternatives 2B and 4 were not analyzed for this scenario 
since these alternatives have “over-built” designs and show no residual flooding.) 

 
3. Revised Floodplains and Their Impact on Net Benefits 

 
a. Summary of Issue: During the IEPR it was determined that the FLO-2D boundaries as 

modeled include artificial barriers that confine water flow within the study area, which 
could affect the economic analysis. 
 

b. Response to Issue: The District’s Hydraulic Design Section performed a “rough cut” 
sensitivity analysis by taking out the artificial barriers and regenerating without-project and 
with-project (Alternatives 2A, 2Aa, and 5) floodplains for the downstream areas (EIAs E and 
F). The only change was to the floodplains; all other engineering data from the original 
analysis were carried forward to this sensitivity analysis. Using the revised suites of 
floodplains, the economic HEC-FDA models for EIA E and F were re-run. The without-project 
and with-project EAD results were then compared to the results from the original analysis. 

 
c. Results of Analysis: Table 4 below compares the EAD results using the original floodplains to 

the results using the revised floodplains. The largest difference in terms of EAD is occurring 
in economic impact area E, where there could potentially be a 20% reduction in without-
project EAD. There is only a negligible change in EAD in economic impact area F. 
 
 
 
 
 
 



Table 4: Comparison of EAD Using Original Floodplains and Revised Floodplains (October 2012 Price Level, In 
$1,000s) 

Plan 

Expected Annual Damages (EAD) 
Economic Impact Area E Economic Impact Area F 

Original 
Floodplains 

(with 
artificial 
barriers) 

Revised 
Floodplains 
(no artificial 

barriers) 

Change 
(Δ) 

Original 
Floodplains 

(with 
artificial 
barriers) 

Revised 
Floodplains 
(no artificial 

barriers 

% Change 
(Δ) 

WO-Project 5,127 4,109 -20% 6,566 6,456 -2% 
Alt. 2A 84 142 +69% 708 699 -1% 

Alt. 2Aa 1,113 932 -16% 873 847 -3% 
Alt. 5 253 200 -21% 3 3 No change 

 
Table 5 below, which replicates Table 1 with the addition of two rows showing the revised 
EAD values from Table 4 above, displays the adjusted net benefit and BCR analyses. The 
analysis indicates that Alternative 2A remains the plan with the most net benefits. 
 
Table 5: Comparison of Net Benefits and BCRs Using Revise EADs and Benefits Based on Revised Floodplains 
(October 2012 Price Level, In $1,000s, Federal Discount Rate of 3.75%) 

Item Alternative 
2A 

Alternative 
2Aa 

Alternative 
2B 

Alternative 
4 

Alternative 
51 

Total Project 
Cost 27,684 20,965 64,383 98,470 96,020 

Total EAD (EIAs E 
and F) 10,565 10,565 10,565 10,565 13,102 

Residual EAD 
(EIAs E and F) 841 1,779 0 0 657 

Annual FRM 
Benefits 9,724 8,786 10,565 10,565 12,445 

Savings in NFIP 
Admin. Costs 0 0 0 0 0 

Advanced Bridge 
Repl. Ben. 13 0 130 130 35 

Total Annual 
Benefits 9,737 8,786 10,695 10,695 12,480 

Total Annual 
Costs 1,297 1,030 2,949 4,478 4,333 

Net Benefits 8,440 7,756 7,746 6,217 8,147 
BCR 7.5 8.5 3.6 2.4 2.9 

1 Since Alternative 5 includes FRM improvements to both the downstream and upstream reaches of the study 
area, EAD values in Table 5 include the $10.6 million (EIAs E and F) from Table 4 plus the EAD values ($2.5 EAD 
and $.5 million residual EAD) from the upstream reaches (A, B, C, D) displayed in Table 7.1 of the main Economic 
Appendix; Alternative 5 provides benefits to both the upstream and downstream economic impact areas. 
 

4. Advanced Bridge Replacement Benefits 
 
a. Summary of Issue: Bridge replacements are required in several of the alternatives. When a 

bridge is replaced before the end of its useful life, advanced bridge replacement benefits 
can be claimed. The methodology used to derive these benefits should be clearly explained.  



 
b. Response to Issue: Advanced bridge replacement benefits comprise only a small portion of 

total benefits. In fact for all alternatives, advanced bridge replacement benefits do not 
exceed more than 1% of total benefits. The methodology used to calculate bridge benefits is 
the one outlined in the Institute for Water Resources (IWR) Report 88-R-2 and is currently 
the standard approach used by many Corps economists. 

 
An example of the calculation process for one of the bridges being replaced under 
Alternative 2A is provided in the next section. 

 
c. Results of Analysis: Table 6 below displays the data and the calculation process used to 

derive advanced bridge replacement benefits. The Old Piedmont Bridge in Alternative 5 is 
used as an example.  The advanced bridge replacement benefits for all of the other bridges 
were calculated using the same method. 
 

Table 6: Advanced Bridge Replacement Benefits for Old Piedmont Bridge (October 2012 Price Level, 
Federal Discount Rate of 3.75%) 

Row Item Value Calculation 

A Cost of Bridge $708,589  

B Life of Bridge 50  

C Remaining Life of Existing 26  

D Extension of Bridge Life 24  

E Interest Rate 3.75%  

F Capital Recovery Factor 50 
years 0.0446  

G Annual Cost of New Bridge $31,585 A*F 

H Present Worth of Annuity 
Factor 15.64482 H 

I Benefits to Extension $494,139 G*H 

J Single Payment Present 
Worth Factor 0.384 J 

K Present Worth Year 1 of 
Extension $189,740 I*J 

L Annual O&M Existing $0  

M Annual O&M New $0  

N Annual O&M Savings $0  

O Present Worth of Annuity 
Factor 16.42  

P Present Worth Year 1 of 
O&M $0  

Q Present Worth of Total 
Benefits $189,740 K+P 

R Average Annual Benefit $8,457 F*Q 



Any questions regarding the information contained in this MFF may be directed to Timi Shimabukuro at 
(916) 557-5313. 
 
 
 

Timi Shimabukuro 
Economics & Risk Analysis Section 

USACE Sacramento District 
 
 
 
 
 
 
 
ENCLOSED:  
Economics IEPR Comments/Responses   



Final Panel Comment 3 

The National Economic Development benefits cannot be validated due to 
inconsistencies and incomplete data associated with the calculation of the 
Annual Equivalent Damages.  
Basis for Comment: 

The Panel identified several issues pertaining to the calculation of  Annual Equivalent 
Damages (AED, the key component of  National Economic Development [NED] 
benefits) and the presentation of the results of the economic analysis that could 
significantly impact the findings and understanding of the economic analysis.  
The total damages for Economic Impact Areas E and F are inconsistent with the total 
expected annual damages for these areas. Economic Impact Area E incurred damages 
at lower frequency events and incurred significantly higher total damages at each 
frequency event than Area F (Appendix C, Table 6.1), indicating that Area E would incur 
higher total expected annual damages than Area F. However, total expected annual 
damages are reported as being higher in Area F ($6.566M) than in Area E ($5.127M) 
(Appendix C, Table 6.2, p. 6-3).  
The analysis indicated significant increases in structure and content damages resulting 
from only slight increases in stages. In Table 4.5 (Appendix C), a stage difference of 
only 0.06 foot between the 0.005 and 0.002 events in Area E results in an increase in 
damages of $23.6M. The difference in stage between the 0.040 and 0.002 events is 
only 0.57 foot, but increases damages from $8.57M to $94.06M. For Area F (Appendix 
C, Table 4.6), a change in stage of only 0.22 foot between the 0.040 and 0.002 events 
results in damages of $98.31M. Based on the depth damage curves used in the 
analysis, slight increases in stage should not result in significant increases in structure 
and content damages. 
Advance bridge replacement benefits are included in the NED benefit calculations 
based on extending the remaining life of four existing bridges. No data are provided on 
how the remaining life of the bridges was estimated or how the benefits were 
calculated. The report indicates that these benefits were calculated following 
procedures of the Institute for Water Resources (IWR) Report 88-R-2 (USACE, 1988). 
The guidance used to calculate these benefits is out of date. The updated IWR manual 
(USACE, 2010b), and Engineer Regulation 1105-2-100 (USACE, 2000 are silent on 
advanced bridge replacement benefits. 
Certain results of the analysis are presented inconsistently, or are not presented at all:  

• Table 6.1 (Appendix C) presents damages for exceedance probability events that 
were not cited as being modeled for this analysis.  

• Tables 4.1 - 4.6 (Appendix C, pp. 4-3 to 4-5) exclude damages for the events 
between the non-damaging and the 0.040 event. As a result, the extent of 
expected damages for each alternative are not adequately described. 

• The supporting data used to develop the with-project equivalent annual damages 
in Table 7.1 (App. C) are not provided. 



To allow a comprehensive understanding of the NED benefits and project justification, 
the results of the economic analysis should be presented in a consistent and complete 
manner.  

Significance – High: 

The inability to validate the NED benefits affects the calculation of the benefit-to-cost 
ratio and the selection of the NED, or recommended plan.  

Recommendations for Resolution: 

1. Ensure consistency in reported damages in Tables 6.1 and 6.2 (Appendix C).  
2. Explain the significant increases in structure and content damages resulting from 

slight increases in stage. 
3. Describe the method used to calculate the advance bridge replacement benefits. 
4. Present damages in Table 6.1 (Appendix C) by exceedance probability events that 

are consistent with the remainder of the report. 
5. Revise Tables 4.1 - 4.6 (Appendix C) to include damages for the events between the 

non-damaging and the 0.040 exceedance probability events. 
6. Provide the supporting data used to develop the with-project equivalent annual 

damages in Table 7.1 (Appendix C). 

PDT Draft Evaluator Response (FPC#3): 
1. Please indicate below whether the PDT ‘concurs’ or ‘non-concurs’ with the comment 
statement in the first row above and provide a clear explanation for the ‘concur’ or ‘non-
concur’ response. 
 
  X_Concur   __Non-Concur 
 
Explanation: The Economic Appendix requires a clearer explanation and presentation of 
the data and methodologies used to develop the without-project equivalent annual 
damages (EAD), which serves as the baseline for estimating National Economic 
Development (NED) benefits. 
 
2. For each recommendation, please indicate whether the PDT will ‘adopt’ or ‘not adopt’ 
the recommendation and provide an explanation. If ‘adopt’, please provide information 
on how this recommendation will be adopted. If ‘not adopt’, please explain why. 
 
Recommendation #1:  _X_Adopt __Not adopt 
Explanation:  
 
Additional explanation and clarification will be provided in the Economic Appendix 
regarding the apparent contradiction between exceedance probability event damages 
as reported in Table 6.1 and expected annual damages as reported in Table 6.2. 
  
Clarification will focus on the following: 
 



1) Refer the reader to Tables 4.5 and 4.6, which display the single-event damages 
for impact areas E and F, respectively. These tables show that damages in 
impact area F begin at around the 5-year event, without considering uncertainty 
in the hydrology and hydraulics, and that damages in impact area E begin at 
around the 10-year event, without considering uncertainty.  

2) Clarify that Table 6.1 displays the exceedance probability-damage curves, which 
include uncertainty in the hydrology, hydraulics, and economics. 

3) Point out that the exceedance probability-damage curve for impact area E is in 
fact “above” that of impact area F’s curve – in other words, this would imply 
greater expected annual damages (for a single sampling of this expected curve) 
for impact area E. 

4) Point out that expected damages for all categories except the industrial category 
are greater in impact area E than in impact area F. 

5) Explain that there is considerable uncertainty in the damages associated with 
several industrial structures, which is being reflected in the expected annual 
damages for this category, and hence the higher expected annual damages for 
impact area F as compared to impact area E. 

 
Recommendation #2:  _X_Adopt __Not adopt 
Explanation: 
 
Additional information will be included in the Economic Appendix describing the 
technique used to compute stage-damage curves within HEC-FDA.  
 
This technique involved: 
 

1) Using FLO-2D output and grid cells to link depth of flooding to individual 
structures for a range of frequency events 

2) Using exterior (in-channel) stages from rating curves to link exterior stages to  
interior (floodplain) damages 

 
Also, additional information will be included in the Economic Appendix and will focus on 
explaining the association of in-channel stages to floodplain damages: 
 

1) FLO-2D was used to generate floodplains -- water surface elevations by grid 
cells and frequency events. Structures were then tied to individual grid cells 
(water surface elevations), and this inventory was imported into HEC-FDA. In 
order to compute/scale stage-damage curves in HEC-FDA, exterior (in-channel) 
stages (from the rating curve) were linked to interior (floodplain) water surface 
elevations by event.  
 
This grid cell approach in FLO-2D is not proportional.  For example, the river 
stage may increase by a certain stage but grid cell water surface elevations in 
FLO-2D may increase by a greater amount, hence the increase in damages.   
 

2) The stages on the depth-percent damage curves are interior (floodplain) stages; 



the stages in the rating curve are exterior (in-channel) stages. Increases in 
exterior (in-channel) stages do not necessarily translate into proportionate 
increases in interior (floodplain) water surface elevations. 

 
Recommendation #3:  _X_Adopt __Not adopt 
Explanation: 
 
The method used to calculate advanced bridge replacement benefits is outlined in IWR 
Report 88-R-2 and is currently the standard approach used in the Corps. 
 
Additional information will be included in the Economic Appendix describing the data 
used and showing the steps taken to calculate advanced bridge replacement benefits. 
Data will be provided for all bridges; a step-by-step example using one bridge (Old 
Piedmont Bridge) will be shown. 
 
Recommendation #4:  __Adopt _X_Not adopt 
Explanation: 
 
The exceedance probability-damage curves displayed in Table 6.1 are output results 
from the HEC-FDA models. Through its internal calculation processes (interpolation and 
extrapolation), HEC-FDA computes damages for a range of exceedance probability 
events (0.999 to 0.001) based on user-provided data. The exceedance probability 
events listed in Table 6.1 are not user-provided data points. 
 
Recommendation #5:  _X_Adopt __Not adopt 
Explanation: 
 
Tables 4.1 to 4.6 will be revised to include damages for the events between the non-
damaging exceedance probability event and the 0.04 exceedance probability event. 
 
Recommendation #6:  _X_Adopt __Not adopt 
Explanation: 
 
Additional explanation will be included in the Economic Appendix explaining where the 
equivalent annual damages in Table 7.1 came from.  
 
In Table 7.1, equivalent annual damages for the areas upstream of I-680 (areas A, B, C, 
and D) were taken from Table 6.2 (total expected annual damages) and summed; areas 
A, B, C, and D did not include any future development, so expected annual damages 
are equal to equivalent annual damages. 
 
To summarize equivalent annual damages for areas upstream of I-680: 
 
Area A = 22 (from Table 6.2) 
Area B = 1,054 (from Table 6.2) 
Area C = 42 (from Table 6.2) 



 
  

Area D = 1,418 (from Table 6.2) 
Total EAD = 2,536 
 
Also in Table 7.1, equivalent annual damages for the areas downstream of I-680 (areas 
E and F) were taken from Table 6.2 (total expected damages for area F) and Table 6.3 
(total equivalent annual damages for area E) and summed; area F did not include any 
future development, so expected annual damages are equal to equivalent annual 
damages; area E did include future development (midtown Milpitas), so an equivalent 
annual damage analysis was performed. 
 
To summarize equivalent annual damages for areas downstream of I-680: 
 
Area E = 5,258 (from Table 6.3) 
Area F = 6,566 (from Table 6.2) 
Total EAD = 11,824 



Final Panel Comment 4 

The National Economic Development benefits cannot be validated due to 
inconsistencies and incomplete data in the economic risk and uncertainty 
analysis.  
Basis for Comment: 

Review of the General Reevaluation Report (GRR) and Appendix C of the GRR 
identified several issues pertaining to the incorporation of risk and uncertainty into the 
calculation of the Annual Equivalent Damages (AED) that could significantly affect the 
findings of the economic analysis. 
The reported risks associated with implementing Alternatives 2B/d and 4/d are 
inconsistent with EM 1110-2-1619 (USACE, 1996) and statements in the GRR. Table 6-
11 (GRR, p. 6-24) indicates Alternatives 2B/d and 4/d have no with-project residual 
damages, residual risk of annual exceedance probability (AEP), chance of flooding in 
any year, or long-term risk, and 100% conditional non-exceedance. Alternatives 2B/d 
and 4/d result in no residual damages (GRR, p. 3-50), indicating that the probability of 
capacity exceedance is zero. In accordance with EM 1110-2-1619, however, the 
probability of capacity exceedance is never zero and the performance of any measure 
is never a certainty. Furthermore, the GRR (p. 3-71) states, “There is always the risk of 
residual flooding regardless of how large a project is built.”  
The introduction of risk and uncertainty into the analysis results in significant increases 
in total damages. There is a significant increase in total damages, by event (up to nearly 
7 times increase for certain events), presented in Table 6.1 (p. 6-2 of Appendix C), 
which includes the incorporation of risk and uncertainty, compared to damages 
presented in Tables 4.1 through 4.5 (pp. 4-3 to 4-5 of Appendix C), which were 
estimated prior to the incorporation of risk and uncertainty into the economic analysis. In 
Table 4.5, the 0.002 event results in damages equivalent to 6.5% of the inventory for 
Area E, compared to 31% of the inventory in Table 6.1. For Area F, Table 4.6 indicates 
0.002 event damages equivalent to 16% of the inventory, compared to 49% in Table 
6.1. The incorporation of risk and uncertainty should provide additional information on 
the overall range of potential results, but not result in a significant change in the mean 
value of total damages.  
The mean benefits for Alternatives 2A and 5 are inconsistent with the probability 
distribution describing those benefits. In Table 7.3 (Appendix C, p.7-4), the mean 
benefits of Alternative 2A are reported as $10.93M, with only a 50% chance that 
benefits will exceed $3.337M, and only a 25% chance that benefits will exceed 
$8.068M. The mean benefits of Alternative 5 are reported as $11.5M, with only a 50% 
chance that benefits will exceed $3.71M, and only a 25% chance that benefits will 
exceed $8.359M. The 50% probability value would be expected to more closely align 
with the mean value, and the 25% probability value should significantly exceed the 
mean value, as is the case with Tables 18 and 19 (Appendix C, pp. C-4 and C-5) and 
examples presented in ER 1105-2-101. 
Risk and uncertainty are not incorporated into the future economic development 



conditions (Appendix C, Chapter 5 and Section 6.3). 
To allow a comprehensive understanding of the National Economic Development (NED) 
benefits and project justification, the results of the risk and uncertainty analysis should 
be presented in accordance with guidance. Net NED benefits, benefit-to-cost ratios, 
inundation maps showing flood depths (should the project be exceeded), and a 
narrative scenario for events that exceed the project design are not presented, as 
required in ER 1105-2-101 (USACE, 2006).  

Significance – High: 

The inability to validate the NED benefits affects the calculation of the benefit-to-cost 
ratio and the selection of the NED, or recommended plan.  

Recommendations for Resolution: 

1. Report the risk associated with implementing Alternatives 2B/d and 4/d to ensure 
compliance with EM 1110-2-1619 and resolve conflicting statements in the GRR.  

2. Verify the significant increase in mean benefit without and with incorporating risk and 
uncertainty, and explain how the mean benefits increased significantly due to 
incorporation of risk and uncertainty. 

3. Verify the reported single expected value and probabilistic net benefits for 
Alternatives 5 and 2A, or explain how the mean benefits can be greater than 75% of 
the values in the probability distribution. 

4. Incorporate risk and uncertainty into the development of future conditions.  
5. Present the results of the risk-based analysis in accordance with ER 1105-2-101. 

PDT Draft Evaluator Response (FPC#4): 
1. Please indicate below whether the PDT ‘concurs’ or ‘non-concurs’ with the comment 
statement in the first row above and provide a clear explanation for the ‘concur’ or ‘non-
concur’ response. 
 
X  _Concur   __Non-Concur 
 
Explanation: The Economic Appendix requires an expanded explanation and 
presentation of the inputs and outputs of the economic risk analysis.  
 
2. For each recommendation, please indicate whether the PDT will ‘adopt’ or ‘not adopt’ 
the recommendation and provide an explanation. If ‘adopt’, please provide information 
on how this recommendation will be adopted. If ‘not adopt’, please explain why. 
 
Recommendation #1:  _X_Adopt __Not adopt 
Explanation: 
 
The Economic Appendix will include clarifying statements: 
 

1) The FLO-2D modeling indicates that there are no residual floodplains with these 



alternatives in place. Therefore, no economic modeling of these alternatives was 
performed.  

2) Any type of modeling attempts to characterize what can happen in the “real 
world” as best as possible, but is not an exact representation of what will actually 
happen. 

3) In the case of Berryessa, it is important to note that while the modeling indicates 
absolutely no residual risk for Alternatives 2B and 4, the reality is that no matter 
how “big” or “strong” a FRM project is thought to be, there is always the chance 
for residual flooding. 

4) In terms of analyzing the final array of alternatives and identifying the NED plan, 
assuming zero residual risk for Alternatives 2B and 4 is a conservative approach 
to show that neither alternative provides the most net benefits to the Nation. 

 
Recommendation #2:  _X_Adopt __Not adopt 
Explanation: 
 
The HEC-FDA models were re-run to verify without-project damages and with-project 
damages reduced (benefits). Without-project damages and with-project damages 
reduced were re-computed under both a “without risk” scenario and a “with risk” 
scenario. The results indicate that there is a large increase in damages/damages 
reduced when computed with risk. This increase can be attributed to the relatively high 
uncertainty in the hydrology (35 year equivalent record length) and the in-channel 
stages for specific exceedance probability events (between 0.5 feet and 0.9 feet), which 
is being reflected in the large range in benefits for alternative 2A and 5 as shown in 
Table 7.3. 
 
Additionally, the large spreads in damages can be attributable to several factors, 
including (1) shallow flood levels (2) several large value industrial buildings (3) FLO-2D 
water surface elevation (WSE) transition from no flood depth to flooding within HEC-
FDA.  In the without risk case many structures are on the borderline showing no 
inundation damage.  As HEC-FDA develops stage-damage functions for these 
structures it shows no damages below the borderline frequency WSE.  In the risk 
version, these structures have a probability of inundation as the first floor elevation 
adjusts to the uncertainty range (.5’) entered into the model.  This risk factor coupled 
with several multi-million dollar structures at the borderline will cause a significant 
difference between the no risk and with risk results. 
 
Recommendation #3:  _X_Adopt __Not adopt 
Explanation: 
 
The expected damages reduced (benefits) were verified in the HEC-FDA models. There 
is relatively high uncertainty associated with the hydrology and hydraulics as modeled in 
HEC-FDA. The large range in benefits and the non-alignment of expected benefits with 
median benefits (50% probability benefits) reflect this uncertainty. 
 
A more detailed explanation of the expected benefit results and the role uncertainty 



plays in the results will be included in the Economic Appendix. 
 
Additionally, the tables in Chapter 8 of the Economic Appendix showing the net benefit 
and benefit-to-cost analyses of Alternative 2A (the plan identified as the NED) will be 
expanded to include an analysis using the 75% probability benefits. This is intended to 
provide more information regarding the economic feasibility of Alternative 2A using a 
more conservative estimate of benefits, especially in light of the uncertainty involved.  
 
Much of the uncertainty in benefits can be associated with the high-value industrial 
structures located in the study area. The economic modeling indicates that when in fact 
these structures are flooded, they incur a substantial amount of damages. The 
uncertainty surrounding whether or not these structures are flooded is significant, as 
can be seen by the relatively high uncertainty in the hydrology (as measured by the 
equivalent record length in HEC-FDA) and the relatively high uncertainty in in-channel 
stages (as indicated by the hydraulic rating curve). The relatively high degree of 
uncertainty in the hydrology and hydraulics and how this uncertainty is being reflected in 
an “asymmetrical probability distribution” of damages/benefits associated with the 
industrial structures will be described in greater detail in the Economic Appendix. 
 
A sensitivity analysis will be performed with the industrial structures and will be 
described in the Economic Appendix. In this sensitivity analysis, the industrial structures 
will be removed from the net benefit and benefit-to-cost analyses in order to show the 
effects on net benefits and the BCR. This is an extreme (or worst case) scenario, and 
assumes that the industrial structures will never be flooded. (As indicated above, 
another table showing the net benefits and benefit-to-cost analyses using the benefits 
associated with the 75% confidence level will also be included in the Economic 
Appendix. The analyst believes that this is a more reasonable scenario.) 
 
 
Recommendation #4:  _X_Adopt __Not adopt 
Explanation: 
 
Risk analysis was performed in HEC-FDA to compute equivalent annual damages and 
benefits related to the future development in the Milpitas Midtown area. It is important to 
note that damages or benefits were NOT claimed from flooding to these structures from 
an event smaller than a 100-year; also, it is important to note that benefits associated 
with future development comprise only a very small portion of total benefits. In fact, 
removing these benefits from the analysis would not significantly affect the net benefit 
or benefit-to-cost analyses. This will be clarified in the Economic Appendix. 
 
Engineering evaluations indicate that future hydrology (change in flow) would be 
insignificant in the study area. For economic modeling purposes, the current year and 
most likely future year (2020) without-project engineering curves (exceedance 
probability-discharge and stage-discharge) and event floodplains were assumed the 
same. Future year (2020) stage-damage curves were computed in HEC-FDA using the 
engineering curves/floodplains and the inventory of the future development.    



 
  

 
Recommendation #5:  _X_Adopt __Not adopt 
Explanation: 
 
The tables in Chapter 8 of the Economic Appendix display the net benefit and benefit-
to-cost analyses of the alternatives. ER 1105-2-101 will be used as a guide to better 
explain the risk analysis results. Floodplains for a range of exceedance probability 
events were provided in the Hydraulic Design Appendix.  



Final Panel Comment 5 

The National Economic Development benefits cannot be validated because 
detailed documentation associated with the development of the structure 
inventory, content value surveys, and structure valuation is not provided. 
Basis for Comment: 

Appendix C of the General Reevaluation Report (GRR) lacks (1) information on the 
methods used to develop the structure inventory and conduct and verify the content 
survey, (2) a detailed description of the calculation of structure values, and (3) the dates 
that the structure inventory, the site visits, and the content survey were conducted. The 
Panel is thus unable to determine if the structure and content data used in the analysis 
are accurate and if they reflect the current conditions in the study area, which could 
affect the calculation of the National Economic Development (NED) benefits.  
The Panel was unable to determine if all structures and content in the study area are 
included in the analysis. A portion of the study area bounded by Economic Impact Area 
E, Economic Impact Area F, and Berryessa Creek is excluded from an Economic 
Impact Area (Appendix C, Figure 2.1, p. 2-2). The rationale for excluding this area from 
an Economic Impact Area is not provided. Excluding structures subject to inundation 
from the study area could result in the underestimation of NED benefits. 
The following details are not found in the documentation of the development of the 
structure inventory: 

• The date of the “previously completed” structure inventory. There is no indication 
that the characteristics of the structure inventory were verified in recent years 
(Appendix C, Section 2.2, p. 2-4). 

• The date of the “on-site inspection of all the structures within the floodplain” 
(Appendix C, Section 2.2, p. 2-4).  

• A description of how the structure inventory was developed, in accordance with 
Section 308 of WRDA 1990, or how structures built after July 1, 1991 were 
identified (Appendix C, p. 2-4). 

• The portion of the additional 1,000 structures at risk since the conduct of the 
1987 Feasibility study, which were constructed after July 1, 1991 (Appendix C, p. 
2-5).  

• The date and source of the structure data used to develop the Marshall & Swift 
Valuation Service structure valuations (Appendix C, p. 2-6).  

• The method for valuing structures built since the conduct of the “previously 
completed” structure inventory (Appendix C, p. 2-6). 

• The basis for estimating the effective age of structures to determine depreciation 
factors for use in developing structure valuations in Marshall & Swift (Appendix 
C, p. 2-6).  

• The impact, if any, of the 2008-2009 U.S. economic recession on housing 
values, and labor and construction costs in the area. (Appendix C, Section 2.3, p. 
2-5 to 2-6)  

• Detailed content surveys conducted for the 1992 General Design Memorandum 



(GDM) to determine content percentages were not confirmed nor values adjusted 
for this analysis (Appendix C, Section 2.4, p. 2-7 of App. C and p. 2-22 of GRR). 
Use of content data from 1992 for technology industries may underestimate 
actual values.  

• No known flood events have occurred in the study area that have resulted in 
non-residential damages; therefore, non-residential content values and estimated 
loss for various flood events are based on best-guess estimates of respondents. 
The reasonableness of the best guess estimates used in the 1992 GDM appear 
to be based on the best-guess estimates themselves (Appendix C, Section 2.4, 
p. 2-7). Survey data on contents value and estimated loss for various flood 
events for non-residential content value are not independently verified.  

• The total value of structures within the floodplain is given as over eight times the 
value found in the 1987 Feasibility study. The factors leading to the increase in 
valuation are cited as additional structures, general increases in valuation from 
1986 to 2011, improvements in existing structures, and increased labor and 
construction costs in the area (Appendix C, p. 2-8). The portion of the increase 
attributable to each factor is not provided.  

• The date and methods used during field visits to establish first floor structure 
elevations (Appendix C, Section 3.1, p. 3-1). 

• Industrial content depth damage curves used in the original Corps study were 
modified based on the current survey responses (Appendix C, p. 3-2). No data 
were provided on the current survey responses or how the depth damage curves 
were modified. 

Significance – High: 

The inability to validate the NED benefits affects the calculation of the benefit-to-cost 
ratio and the selection of the NED, or recommended plan.  

Recommendations for Resolution: 

1. Provide the rationale for excluding a portion of the study area from an Economic 
Impact Area and indicate if structure and content values in that area are included in 
the analysis.  

2. Provide the date that the “previously completed” structure inventory was performed. 
If the inventory is dated, describe any verification undertaken during this analysis to 
update the inventory.  

3. Provide date of on-site inspection of structures. 
4. Describe how the structure inventory was developed in accordance with Section 

308, and how structures built after July 1, 1991 were identified. 
5. Indicate the portion of the structure inventory constructed after July 1, 1991.  
6. Provide the date and source of the structure data used to develop the Marshall & 

Swift Valuation Service structure valuations.  
7. Indicate the method used to value structures built since the conduct of the 

“previously completed” structure inventory. 
8. Provide the basis for estimating the effective age of structures.  
9. Indicate the impact, if any, of the 2008-2009 U.S. economic recession on housing 



values, and labor and construction costs in the area.  
10. Provide the rationale for not confirming content percentages or adjusting content 

values developed for the 1992 GDM for use in this analysis.  
11. Provide the rationale for not independently verifying the best-guess estimates from 

survey content data and estimated loss for various flood events for non-residential 
content value. 

12. Indicate the portion of the increase in total value of structures within the floodplain 
since the 1987 Feasibility study that is attributable to each factor.  

13. Provide the date and methods used during field visits to establish first floor structure 
elevations. 

14. Provide data on the current survey responses that were used to modify the industrial 
content depth damage curves used in the original USACE study and how the depth 
damage curves were modified. 

PDT Draft Evaluator Response (FPC#5): 
1. Please indicate below whether the PDT ‘concurs’ or ‘non-concurs’ with the comment 
statement in the first row above and provide a clear explanation for the ‘concur’ or ‘non-
concur’ response. 
 
   X_Concur   __Non-Concur 
 
Explanation: 
 
The Economic Appendix requires an expanded explanation and presentation of the 
methods used to develop the structure inventory and to estimate structure/content 
values. 
 
2. For each recommendation, please indicate whether the PDT will ‘adopt’ or ‘not adopt’ 
the recommendation and provide an explanation. If ‘adopt’, please provide information 
on how this recommendation will be adopted. If ‘not adopt’, please explain why. 
 
Recommendation #1:  _X_Adopt __Not adopt 
Explanation: 
 
The area is not part of the 500-year floodplain and any structures in that area are not 
included in the economic inventory. 
 
Recommendation #2:  _X_Adopt __Not adopt 
Explanation: 
 
A comprehensive inventory was developed in 2000. Updates/verifications were 
completed in 2004 and 2008.   Since 2008, only limited updating (price level) of the 
inventory has been performed. The area is considered built-out (except for the 
additional multifamily units in the Midtown Milpitas area). 
 
Recommendation #3:  _X_Adopt __Not adopt 



Explanation: 
 
On-site inspections were last completed in 2004. Limited updates have been completed 
since then. 
 
Recommendation #4:  _X_Adopt __Not adopt 
Explanation: 
 
Data was collected mainly from assessor’s parcel data, which includes the year the 
structure was built. Structures built after July 1991 were identified via the assessor’s 
parcel data. 
 
Recommendation #5:  _X_Adopt __Not adopt 
Explanation: 
 
The structure inventory excludes structures built after July 1991, except for those 
related to future development in the Midtown Milpitas area. No damages or benefits 
were claimed from flood events at or below a 100-year for those structures slated for 
future development. No damages/benefits were claimed at all for any existing structures 
built after July 1991.  
 
It is also recognized that benefits of each alternative could actually be greater than 
currently being reported if those structures built after 1991 were included in the 
inventory. The amount of damages (and damages reduced with a project in place) tied 
to these structures would most likely be minimal since the assumption is that they are 
above the 100-year water surface elevation and so would only sustain damages from 
less frequent events (lower than .01 exceedance probability).  
 
Recommendation #6:  _X_Adopt __Not adopt 
Explanation: 
 
Assessor’s parcel data was used to develop the structure inventory. A comprehensive 
inventory was initially completed in 2004. 
 
Recommendation #7:  _X_Adopt __Not adopt 
Explanation: 
 
Future development in the Midtown Milpitas area includes multi-family residential (MFR) 
units. Each of these units/structures was valued at $200,000. This value was carried 
forward from the 2006 General Reevaluation Report and used in this analysis. 
 
It is important to note that for those structures planned for future development, no 
damages/benefits were claimed due to flooding from events at or below the 100-year. 
Also, benefits tied to future development comprise a relatively insignificant amount 
(about 1%) of total benefits (Alternative 2A). 
 



Recommendation #8:  _X_Adopt __Not adopt 
Explanation: 
 
During the initial inventory development and through a combination of field work and 
assessor’s parcel data, a qualitative estimation of condition (very good, good, poor, etc.) 
was made, which was then used to determine a depreciation percentage/remaining 
value percentage. These percentages were then used in the estimation of depreciated 
replacement values. 
 
Recommendation #9:  _X_Adopt __Not adopt 
Explanation: 
 
Any impact the 2008-2009 recession may have had on depreciated replacement 
values/construction costs in the area would be reflected in the Marshall & Swift factors 
used to update the structure values. 
 
(During the 2008-2009 economic down turn, housing values in the San Francisco Bay 
Area did not see a precipitous decline as compared to other areas in California, 
especially in such Central Valley cities like Sacramento. Housing prices in the Bay Area 
have since stabilized and are now increasing. ) 
 
Recommendation #10:  _X_Adopt __Not adopt 
Explanation: 
 
It is believed that the content-to-structure value ratios for non-residential categories 
taken from the 1992 GDM is the best available at this time.  
 
This will be verified using other studies in the area (e.g., Upper Penitencia Creek FRM, 
Upper Guadalupe FRM) with similar type structures. 
 
In addition, it is recognized that there is a significant amount of uncertainty associated 
with the flooding and subsequent damages/benefits to the high-value industrial 
structures in the study area. As described in the response to recommendation #3 (FCP 
#4), a sensitivity analysis will be performed on the industrial structures to see the impact 
removing them from the analysis has on net benefits and benefit-to-cost ratios. 
 
Recommendation #11:  _X_Adopt __Not adopt 
Explanation: 
 
It is believed that the survey data collected for the 1992 GDM is the best available at 
this time.   
 
This will be verified using other studies in the area (e.g., Upper Penitencia Creek FRM, 
Upper Guadalupe FRM) with similar type structures. 
 
Recommendation #12:  _X_Adopt __Not adopt 



 

Explanation: 
 
The statements in the Economic Appendix describing the value of damageable property 
being eight times the value reported in the 1987 Feasibility Study may be based on 
incorrect information reported in the 1987 report. The increase in value may be closer to 
2.5 times. This will be verified. 
 
An additional table will be included in Appendix C, Section 2.4 comparing the structure 
counts, structure types, and value of damageable property between the 1987 Feasibility 
Study and this current analysis. 
 
Recommendation #13:  _X_Adopt __Not adopt 
Explanation: 
 
Field work was completed during the 2004 update. Foundation heights were estimated 
for each structure using 0.5 foot increments during the field visits; “window” surveys 
were used to estimate foundation heights. Using Geographic Information Systems 
(GIS), ground elevations were assigned to each structure. Both ground elevations and 
foundation heights were imported into the HEC-FDA models; through its computation 
processes, HEC-FDA calculates first-floor elevations (ground elevation plus foundation 
height) for each structure.   
 
Recommendation #14:  __Adopt X_Not adopt 
Explanation: 
 
The industrial content depth-percent damage curves used in the original USACE study 
were modified during past efforts (not this current effort) using content survey 
responses; this survey was also completed during past efforts and not during this 
current analysis. While this survey data is not readily available, depth- percent damage 
curves will be reviewed for reasonableness by comparing them to those used in other 
studies in the area that also have similar high-tech occupancy types. 
 
(Also, please see response to recommendation 10 for additional explanation.) 
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Real Estate Plan 

 

BERRYESSA CREEK ELEMENT OF THE COYOTE AND BERRYESSA 

CREEKS PROJECT, 

A CALIFORNIA FLOOD CONTROL PROJECT 

 
 

1.  STATEMENT OF PURPOSE: 

 

The purpose of this Real Estate Plan (REP) is to provide background and details in support of 

the General Revaluation Report (GRR) for the Berryessa Creek Element of the Coyote and 

Berryessa Creeks Project, a California Flood Control Project (Project).  This REP focuses on 

the National Economic Development Plan (NED Plan) and is to be used for planning purposes 

only. The Project, as authorized by Congress in 1990, is a single-purpose flood risk 

management project that includes mitigation of adverse effects. The Berryessa Creek element 

of the authorized project was authorized in 1990, but was not constructed.   

 

The Project, as shown in Exhibit A, begins 600 feet upstream of the upstream face of Old 

Piedmont Road to 50 feet downstream of the downstream face of the Calaveras Boulevard 

Bridge. 

 

The GRR and its accompanying appendices presents the results of efforts by the U.S. Army 

Corps of Engineers (Corps) in partnership with the Santa Clara Valley Water District 

(SCVWD) to define pertinent engineering, environmental, social, and economic concerns at a 

critical stage of the planning process.   

 

The analysis of the real estate requirements necessary to support the various alternatives is 

discussed in detail in the GRR.  All alternatives were screened out, with the exception of 

alternative 2A/d, which is the NED Plan. This REP specifically identifies the real estate 

requirements in support of the NED Plan. 

 

2. PROJECT AUTHORITY: 

 

A study of Coyote and Berryessa Creeks was initiated to focus on flood and related problems 

and solutions along lower Coyote Creek, downstream of Interstate 880, and on Berryessa 

Creek. The study was authorized in the Flood Control Act of 1941, Pub. L. No. 77-228, § 4, 

55 Stat. 638 (1941), and provides: 

 

“Section 4. The Secretary of War is hereby authorized and directed to cause preliminary 

examinations and surveys for flood control to be made under the direction of the Chief of 

Engineers, in drainage areas, the United States and its territorial possessions, which include 

the following name localities: Coyote River and tributaries, California; San Francisquito 

Creek, San Mateo and Santa Clara Counties, California; Matadero Creek, Santa Clara 

County, California; and Guadalupe River and tributaries, California.” 

 

In June 1945, the Chief of Engineers commenced a flood control investigation of survey scope 

that combined the study of all the streams draining into San Francisco Bay south of the 

Dumbarton Narrows. This included the Guadalupe River, Coyote Creek, San Francisquito 



 

 

Creek, Berryessa Creek, and numerous other creeks addressed collectively as Guadalupe 

River and Adjacent Streams.  Various studies, including the Guadalupe River Interim 

Feasibility Report, were completed under that authority. 

 

In December 1989, the Chief of Engineers transmitted an Interim Feasibility Report for 

Coyote Creek and Berryessa Creek to Congress.  The Coyote and Berryessa Creeks Project, a 

California flood control project, was authorized for construction by the Water Resources 

Development Act of 1990, Pub. L. No. 101-640, § 101(a)(5), 103 Stat. 4604 (1990), which 

states: 

  “(a) Projects With Report of the Chief of Engineers. -- Except as provided in this 

subsection, the following projects for water resources development and conservation and 

other purposes are authorized to be carried out by the Secretary substantially in accordance 

with the plans, and subject to the conditions, recommended in the respective reports 

designated in this subsection: 

  (5) Coyote and Berryessa Creeks, California. -- The project for flood control, Coyote 

and Berryessa Creeks, California: Report of the Chief of Engineers, dated February 7, 1989, 

at a total cost of $56,300,000, with an estimated first Federal cost of $39,000,000 and an 

estimated first non-Federal cost of $17,300,000.” 

 

In November 1993, Congress authorized an exception to Section 902 of the Water Resources 

Development Act of 1986. See National Defense Authorization Act for Fiscal Year 1994, Pub. 

L. No. 103-160, § 2855, 107 Stat. 1547 (1993). 

 

3. PROJECT DESCRIPTION: 

 

The Berryessa Creek watershed is located in Santa Clara County, California south of San 

Francisco Bay. Berryessa Creek is a tributary to the Coyote Creek system, which flows into the 

southernmost end of San Francisco Bay. Berryessa Creek runs through portions of 

unincorporated Santa Clara County and the cities of San Jose and Milpitas, before empting into 

Coyote Creek which flows in a northwesterly direction from Milpitas into San Francisco Bay.  

Both cities are located along Interstate Highway 680. Berryessa Creek enters the Project study 

area from a foothill area located east of Old Piedmont Road and then runs westerly through 

suburban residential neighborhoods in San Jose to Morrill Avenue, then north under Cropley 

Avenue, then northwesterly to an under crossing of Interstate Highway-680 then north into the 

city of Milpitas, passing through a densely developed industrial and commercial area, to the 

under crossing of Calaveras Boulevard, and then to the north boundary of the Project study 

area. 

 

The NED Plan consists of a 0.01 exceedance probability event level of performance, with 50 

percent assurance, downstream of the I-680 culvert. Alternatively, based on interpolation, at an 

assurance level of 90 percent, the NED Plan would be able to contain the equivalent of about a 

0.03 exceedance probability event. The NED Plan consists of an earthen trapezoidal channel 

section with varying bottom width and 2H:1V sideslopes. Free-standing concrete floodwalls 

are to be constructed in the immediate vicinity of Montague Expressway as well as between the 

Piedmont Creek confluence and Calaveras Boulevard.  

 

Concrete floodwalls will include 42-inch safety railing for any heights above 2 feet.  An access 

road will be located along the left bank channel slope downstream of Yosemite Avenue.  

Transitions structures at Montague Expressway, the Union Pacific Railroad Company (UPRC) 



 

 

culvert, Los Coches Street, and Calaveras Boulevard would be constructed, and are regarded as 

project features to be cost shared as an item of construction.  These transition structures (with 

variable sloping wingwalls) will extend for 50 to 75 feet upstream or downstream of the bridge 

face.  All bridge and culvert crossings remain in their existing configuration and will not be 

impacted, with the exception of the UPRC wooden trestle located at station 206+05, which is to 

be replaced with a triple barrel concrete box culvert , and cost-shared as a project cost in 

accordance with 33 USC 701p.   

 

Storm drains entering the channel, or running parallel to the channel, situated within the 

proposed channel excavation areas would be relocated.  A more detailed project footprint, 

including temporary construction easements, staging areas, and access routes, is presented in 

Exhibit A. 

 

4. DESCRIPTION OF LANDS, EASEMENTS, RIGHTS OF WAY, RELOCATIONS AND 

DISPOSALS FOR NED PLAN  

 

The Santa Clara Valley Water District (SCVWD) is the Project sponsor and will acquire the 

minimum interests in real estate to support the construction, operation and maintenance of the 

Project.  The general real estate requirements for the Project are the acquisition of channel 

improvement easements (CIE), flood protection levee easements (FPLE) and temporary work 

area easements (TWAE), and use of existing rights-of-way (ROW) owned and/or controlled by 

the SCVWD.  

 

The real estate interests required for and/or impacted by the Project are owned and/or held by 

private owners, county governments and/or municipalities, public and private utilities and the 

UPRC as shown in the tract register on page 8 of this REP. 

 

Some properties required for and/or impacted by the Project are located within, adjacent to or 

close to the SCVWD’s existing ROWs along Berryessa Creek, primarily downstream of I-680.  

Currently, SCVWD is fee owner of 15.88 acres of the required twenty-five (25) acres for 

permanent project acquisition needs.  The remaining 9.12 acres required for CIEs are owned as 

identified above. Twenty-five (25) acres of land will be required for CIEs, 11.91 acres will be 

required for TWAEs, and 2.08 acres for FPLEs for the required floodwalls.  Of the nine (9) 

parcels that will be encumbered by TWAEs, four (4) parcels will be required for staging areas 

consisting of 7.6 acres and five (5) parcels will be required to support construction consisting 

of 4.31 acres. (Exhibit A).   

 

The CIEs begin at station 235.00 and continue downstream to station 129.00 as illustrated in 

Exhibit A Overview, which includes maps. 

 

Following is a general description of the construction impacts to real and personal property 

resulting from the construction, operation and maintenance of project design features:  

 

 FLOODWALLS 

 

Free-standing concrete floodwalls will be constructed within the existing Berryessa Creek 

channel in the immediate vicinity of Montague Expressway as well as between the Piedmont 

Creek confluence and Calaveras Boulevard.  Concrete floodwalls would include 42-inch 

safety railing for any heights above 2 feet. The real estate rights will be secured via flood 



 

 

protection levee easements. A total of 2.08 acres of land will be required affecting four 

parcels within the project footprint. 

 

 BRIDGE TRANSITIONS 

 

The NED Plan proposes the construction of transitions from the proposed flood walls to the 

existing wingwalls at Montague Expressway, UPRC Culvert, Los Coches St, and Calaveras 

Blvd.  The purpose of these wingwalls is to provide transitions between the proposed 

channel/flood walls and the existing bridge structures in order to provide for the continued 

structural integrity of the bridge foundations and abutments.  Additionally, abutment and 

pier protection is planned for the bridges at Ames Avenue and Yosemite Drive in order to 

protect the piers/abutments from the increased flows and from potential undermining that 

may result from the planned deepening of the channel at these locations.   

 

A review of the Authorized Project (The Coyote and Berryessa Creeks, California, Chiefs 

Report dated February 7, 1989 and the November 1987 Coyote Creek and Berryessa Creek 

Interim Feasibility Report) was conducted to determine if financial responsibility for the 

construction of these bridge transitions and related features, identified herein and in the 

GRR as project features, had previously been determined.  While LERRDs costs are 

included in the cost estimate, no additional detail is provided in either the November 1987 

Interim Feasibility Report, in the February 7, 1989 Chief’s Report or in the corresponding 

project descriptions and construction costs breakdowns to suggest that these bridge 

transitions were authorized as LERRDs relocations rather than project features.  

Accordingly,  based on the functions and purposes of the bridge transitions and features 

proposed for construction, and the provisions of ER 1105-2-100 (E-21)(c)(2) (22 Apr 2000) 

and EP 1165-2-1 (10-4)(a)(1) (30 July 1999), these features have been regarded as items of 

construction, included in the Engineering Cost Estimate attached to the GRR as part IV of 

Appendix B, and are subject to standard cost-sharing rules.   

 

Notwithstanding the foregoing, the construction, operation and maintenance of these project 

features must be supported by both temporary and permanent real estate acquisitions which 

are project LERRDs and the responsibility of the SCVWD.  These acquisition costs are 

included in the 01 account of the Cost Estimate Certification, and any unanticipated 

acquisitions needs that may arise in this regard are covered within 30% 01 real estate 

acquisition cost contingency discussed in Section 12 of this REP and Exhibit B, attached 

hereto. The non-Federal sponsor will be responsible for operating and maintaining these 

features.  

 

 RAILROAD BRIDGE TRESTLE 

After the replacement of the existing railroad trestle at station 206.0+05, a triple box culvert 

would be installed.  The concrete culvert will have openings of approximately 10-ft x 11-ft 

and will be cast-in-place with steel reinforcing.  New railroad tracks will need to be re-built 

on top of the new triple box culvert.  New ballast rock will be brought in along with new 

primary rails and wooden ties.   These construction costs are included in the Engineering 

Cost Estimate attached to the GRR as part IV of Appendix B. 

 

To construct the triple box culvert, the SCVWD will be required to acquire a TWAE and a 

CIE from the property owner, Union Pacific Railroad Corporation (UPRC). The triple box 



 

 

culvert will require a CIE real estate right for maintenance and operation.  The SCVWD will 

be responsible for maintaining the box culvert.  

 
Structure NED Proposed Work 

(2A/d) 

Meets ER 1105-2-100 (E-21)(c)(2) criteria for 

consideration as a construction cost: “protection by 

reinforcement, underpinning, or construction to 

ensure the structural integrity of the bridge 

foundations, piers, or abutments” 

(Project Cost) 

Cost Allocation 

Montague 

Expressway 

Culvert  

(Sta 210+90) 

Tie floodwall into 

existing headwall at 

upstream face of 

structure; Construct 

transitions to existing 

wingwalls 

Yes Project Cost 

UPRC Railroad 

Trestle 

(Sta 206+05) 

Remove existing timber 

trestle; Construction 

triple 15-foot span by 

12-foot rise concrete 

box culvert with 

wingwalls 

N/A (Railroad Bridge – 33 USC 701p) Project Cost 

UPRC Railroad 

Culvert 

(Sta 186+80) 

Construct transition to 

existing wingwalls 

N/A (Railroad Bridge – 33 USC 701p) Project Cost 

Los Coches 

Street Bridge 

(Sta 137+50) 

Construct transition to 

existing structure 

Yes Project Cost 

Calaveras 

Boulevard 

Bridge 

(Sta 131+05) 

Construct transition to 

existing structure 

Yes Project Cost 

 

 STORM DRAIN OUTLETS, TELECOMMUNICATION CABLE, OVERHEAD 

TELEPHONE LINE, UNDERGROUND ELECTRICAL CONDUITS, SANITARY 

SEWER SYSTEM, AND A WATERLINE 

 

Storm drain outlets, power poles, telecommunication cable, telephone conduits, underground 

electrical conduits, sanitary sewer systems, and a waterline along the proposed channel 

alignment will be impacted and relocated within CIE. A complete inventory of these 

impacted utilities/facilities is discussed below in Section 18. An Attorney’s Preliminary 

Opinion of Compensability was prepared on November 9, 2012, and the preliminary 

conclusions as to compensability are set forth herein and in Section 18 of this REP.   

 

No new lands are required for these relocatios as they will be either protected in place or 

placed within their current easements.  All relocation costs are located in the 02 account of 

the MCACES 

 

There are three storm drain outlets owned by the City of Milpitas that enter into the 

Berryessa Creek Channel that will be impacted by this project.  The specific station 

locations are shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

These outlets will be reconstructed at the same location within the proposed trapezoidal 

channel.  Preliminary evidence indicates these storm drain outlets will be compensable 

utility/facility relocations. 

 

There is one storm drain system owned by the City of San Jose that will be relocated.  The 

specific station locations are shown in the Utility/Facility Relocation Table in Section 18 of 



 

 

this REP. Due to lack of information at this time, it is unknown whether the City of San Jose 

has a real property interest in this utility/facility. Preliminary evidence indicates the storm 

drain system is a non-compensable relocation.  

 

There is one underground telecommunications cable owned by Comcast.  The specific 

station location is shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

The cable runs parallel to the Berryessa Creek Channel which will be removed during 

construction but relocated permanently within the channel improvement easement.  Due to 

lack of information at this time, it is unknown whether Comcast has a real property interest 

in this utility/facility.  Preliminary evidence indicates the cable is a non-compensable 

relocation.  

 

There is one overhead telephone line owned by AT&T that will be relocated.  The specific 

station location is shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

Preliminary evidence indicates the overheard telephone line will be compensable 

utility/facility relocation. 

 

There are ten underground electrical conduits owned by PG&E that will be relocated.  The 

specific station locations are shown in the Utility/Facility Relocation Table in Section 18 of 

this REP.  Preliminary evidence indicates the electrical conduits will be compensable 

utility/facility relocations. 

 

There are four sanitary sewer systems owned by the City of Milpitas that enter into the 

Berryessa Creek Channel that will be impacted by this project.  The specific station 

locations are shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

These outlets will be reconstructed at the same location within the proposed trapezoidal 

channel.  Preliminary evidence indicates these sanitary sewer systems will be compensable 

utility/facility relocations. 

 

There is one waterline that is owned by the City of Milpitas and lies within the Berryessa 

Creek Channel that will be impacted by this project.  The specific station location is shown 

in the Utility/Facility Relocation Table in Section 18 of this REP. Preliminary evidence 

indicates the waterline will be compensable utility/facility relocation. 

 

 STAGING AREAS 

Four staging areas will be required for the NED Plan, and will be supported by TWAEs.  

The underlying real estate owners of the proposed staging areas are shown in the table 

below. These staging areas will be located at stations 135.0 170.0-175.0, 195.0 and 235.0 as 

further shown in Exhibit A and listed in the table below: 

 Staging Areas Impacted Properties  

Station Location Ownership Acreage 

135.0 JSC 7 MS HOLDINGS INC. .893 

Station Location Ownership Acreage 



 

 

170.0-175.0 MARZETTI COMPANY 1.492 

195.0 UNION PACIFIC RAILROAD CO. 1.436 

235.0 SAN JOSE WATER WORKS 3.777 

 

 ACCESS ROADS/HAUL ROADS 

A 15-foot access road on both sides of the channel will be acquired and incorporated in the 

CIEs as shown in Exhibit A.  The access road will start beginning at station 237.0 and 

continue to station 129.0 at Calaveras Blvd. These access roads will travel on both sides of 

the channel improvement easement and will provide access for construction, operations and 

maintenance of the channel.  The underlying owner is the Santa Clara Valley Water District. 

APN OWNER 

PARCEL 

AREA  
F.L.P.E. T.W.A.E. CIE 

Total 

Sum 

ACRES   Veg Stage Constr   by APN 

  

ACRES ACRES ACRES ACRES ACRES ACRES 

 

1 2.05         0.172 0.172 

 

2 14.74     0.893     0.893 

 

3 1.66 0.377       1.283 1.660 

 

4 11.81 1.512       6.970 8.482 

 

5 1.31       1.307 0.365 1.672 

 

6 0.86 0.041     0.632 0.140 0.813 

 

 7 2.95     1.492   0.200 1.692 

 

 8 1.87         1.007 1.007 

 

9 0.66       0.395 0.173 0.568 

 

10 3.60         0.009 0.009 

 

11 0.28         0.014 0.014 

     

  



 

 

APN OWNER 
PARCEL 

AREA  
F.L.P.E. T.W.A.E. 

CIE 
Total 

Sum 

  
ACRES 

 
Veg Stage Constr 

 
by APN 

 

  
ACRES ACRES ACRES ACRES ACRES ACRES 

 

12 0.66         0.065 0.065 

 

13 1.14         0.041 0.041 

 

14 0.68       0.293 0.118 0.411 

 

15 5.11         0.227 0.227 

 

16 1.67         0.899 0.899 

 

17 6.51     1.436   2.785 4.221 

 

18 1.34         0.117 0.117 

 

19 4.60         0.107 0.107 

 

 20 2.04         0.478 0.478 

 

 21 2.04         2.036 2.036 

 

 22 1.90       1.684 0.248 1.932 

 

 23 4.26 0.150       4.106 4.256 

 

 24 2.83         1.307 1.307 

 

 25 3.83     3.777   0.049 3.826 

LEGEND 

FPLE:  FLOOD PROTECTION LEVEE  EASMENT 

(PERMANENT0 

 

CIE:  CHANNEL IMPROVEMENT  EASEMENT 

(PERMANENT) 

 

TWAE:  TEMPORARY WORK AREA EASEMENT (i.e., 

Vegetation, Staging, Construction) 

 

80.37 2.08 0.00 7.60 4.31 22.92 36.90 

  

  

Total TWAE Acres= 11.91     

        

 

 



 

 

5. LERRDS OWNED BY THE NFS AND CREDITING 

 

Credit will only be applied to LERRDs owned and/or held by the SCVWD that falls within 

the “project footprint,” namely the LERRDs required for the NED Plan. Lands outside of the 

project requirements and that may be acquired for the sponsor’s own purposes which do not 

support the minimum interests necessary to construct, operate and maintain the Project 

would not be creditable LERRDs. Only land deemed necessary to construct, operate and 

maintain the NED would be creditable.  The value of potentially creditable lands owned by 

the SCVWD are included in the Project cost estimate. 

 

Corps policy prescribes that credit will not be afforded for lands purchased with Federal 

funds or grants where the granting of such credit is not permissible, whether as prescribed 

by statute, or as determined by the head of the Federal agency.  The Federal Emergency 

Management Agency (FEMA’s) floodplain hazard mitigation and elimination grants are examples of 

such Federal grant programs where credit would not be allocated.   

 

Project Alternative Number of Parcels Owned 

by the NFS 

Acreage Owned by NFS 

2A/d 5 15.88 

 

The SCVWD owns an estimated 5 parcels (constituting approximately 15.88 acres of the 

total acreage required for the project) in fee title.   These 5 fee title parcels (identified in the 

tract register and above) are assumed sufficient to support project purposes/functions, and no 

inconsistent encumbrances and/or restrictions on said land is anticipated.  At this time, 

sufficiency of the 6.73 acres of remaining estates and real property rights held by the SCVD, 

and identified as available to support project purposes/functions in the track registers, is 

unknown.  The potential impact to project costs and/or plan selection as a consequence of 

this uncertainty is minimal inasmuch as the real estate cost estimate conservatively estimates 

the unit costs for the estates required for project purposes and includes $2,106,000 

incremental and improvement contingencies for various unknowns including severance 

damages, unknowns for level of study definition, unforeseen aspects due to inaccessibility 

and lack of onsite inspections, cost/value increases from time and development pressure, 

negotiation latitude above fair market value, potential for excessive cost/awards, potential 

for unknowns natural resources or minerals, improvement/building contingencies. 

Accordingly, this contingency assessment should reduce risk and cause no impact to plan 

selection.  

 

The SCVWD has the legal capability to provide the lands required for the NED Plan as 

stated in SCVWD’s Non-Federal Partners Real Estate Acquisition and Capability 

Assessment, as reflected in Section 22 of this REP. 

 

6. STANDARD ESTATES AND NON-STANDARD ESTATES 

 

Non-standard estates are not anticipated for implementation of the NED Plan. The SCVWD 

will acquire the minimum interests in real estate to support the construction and subsequent 

operation and maintenance of the NED Plan and these standard estates are identified as 

follows: 

 

 



 

 

  Channel Improvement Easement (CIE):  

 

A perpetual and assignable right and easement to construct, operate, and maintain channel 

improvement works on, over and across (the land described in Schedule A) (Tracts Nos. 

_____, _____ and _____) for the purposes as authorized by the Act of Congress 

approved_______________, including the right to clear, cut, fell, remove and dispose of 

any and all timber, trees, underbrush, buildings, improvements and/or other obstructions 

therefrom; to excavate: dredge, cut away, and remove any or all of said land and to place 

thereon dredge or spoil material; and for such other purposes as may be required in 

connection with said work of improvement; reserving, however, to the owners, their heirs 

and assigns, all such rights and privileges as may be used without interfering with or 

abridging the rights and easement hereby acquired; subject, however, to existing easements 

far public roads and highways, public utilities, railroads and pipelines. 

 

 Flood Protection Levee Easement (FPLE) 
 

A perpetual and assignable right and easement in (the land described in Schedule A) (Tracts 

Nos,  ____, ____ and ____) to construct, maintain, repair, operate, patrol and replace a 

flood protection (levee) (floodwall)(gate closure) (sandbag closure), including all 

appurtenances thereto; reserving, however, to the owners, their heirs and assigns, all such 

rights and privileges in the land as may be used without interfering with or abridging the 

rights and easement hereby acquired; subject, however, to existing easements for public 

roads and highways, public utilities, railroads and pipelines. 

 

Temporary Work Area Easement (TWAE): 
  

A temporary easement and right-of-way in, on, over and across (the land described in 

Schedule A) (Tracts Nos. _____, _____ and _____), for a period not to exceed twenty-four 

months, beginning with date possession of the land is granted to the United State and the 

Santa Clara Valley Water District  for use by the United States, and the Santa Clara Valley 

Water District its representatives, agents, and contractors as a (borrow area) (work area), 

including the right to (borrow and/or deposit fill, spoil and waste material thereon) (move, 

store and remove equipment and supplies, and erect and remove temporary structures on 

the land and to perform any other work necessary and incident to the construction of the 

Berryessa Creek Element of the Coyote and Berryessa Creeks Project, together with the 

right to trim, cut, fell and remove therefrom all trees, underbrush, obstructions, and any 

other vegetation, structures, or obstacles within the limits of the right-of-way; reserving, 

however, to the landowners, their heirs and assigns, all such rights and privileges as may be 

used without interfering with or abridging the rights and easement hereby acquired; subject, 

however, to existing easements for public roads and highways, public utilities, railroads and 

pipelines. 

 

7. DESCRIPTION OF ANY EXISTING FEDERAL PROJECTS IN OR PARTIALLY 

IN THE PROPOSED PROJECT. 

  

There are no existing federal projects located within or partially within in the proposed area 

for implementation of the NED Plan. 

 



 

 

8. DESCRIPTION OF ANY FEDERALLY OWNED LAND NEEDED FOR THE    

PROJECT 

  

Based on electronic records search, there are no currently owned or formerly owned federal 

properties located within the Project area that are required for implementation of the NED 

Plan. 

 

9. APPLICATION OF NAVIGATIONAL SERVITUDE TO THE LERRD’S 

REQUIREMENTS 

 

 No property required for the implementation of the NED Plan is located within the 

 navigational servitude. 

 

10. PROJECT MAP – Berryessa Creek Project, Santa Clara County, California 

 
 

11. ANTICIPATED INCREASED FLOODING AND IMPACTS 

 

While a formal interior/induced flooding analysis was not completed for this feasibility 

effort, HEC-RAS and FLO-2D model results from the Existing Conditions and Selected 

Plan (Alt 2A) alternatives were reviewed by Hydraulic Analysis Section, Sacramento 



 

 

District, USACE (Hydraulic Analysis) to investigate the possibility of the selected plan 

inducing flooding elsewhere in the project area. 

 

Hydraulic Analysis review suggests that the potential exists for new floodwall construction 

to impede local drainage to the creek; however measures such as flap-gated culverts will 

likely need to be incorporated to minimize and potentially eliminate this impact.  Current 

modeling efforts do not include enough information to develop accurate depth data in 

potentially impacted areas, however, HEC-RAS hydrographic data suggests that the creek 

would only be high enough to potentially impede flow through culverts incorporating 

measures such as those identified above in instances of high tailwater for a duration that is 

on the order of 1 to 3 hours for large storm events (approximately equal to the 1% Annual 

Chance Exceedance event and less frequent events).  More frequent events could still see 

interior drainage issues, but they would not be likely to be impacted by high creek 

tailwater. 

 

A review of HEC-RAS maximum water surface profiles does not show direct potential for 

induced flooding.  Maximum water surface elevations at the upstream end of the model are 

not impacted by the selected plan design and those downstream of the project, while they 

do increase, do not rise high enough to spill over the banks of the downstream channel. 

 

A review of the floodplain data (Figures 3-14, 3-15, 6-1 and 6-2 as well as Tables 3-13, 3-

14, 6-1 and 6-2 of the Floodplain Development Appendix) shows only a reduction in 

floodplain extent generated by the FLO-2D modeling and mapping. 

 

In conclusion, implementation of the tentatively selected plan consistent with the suggested 

design refinements will likely reduce and possibly eliminate any induced flooding. 

 

Based on the foregoing, significant induced flooding is not presently anticipated as a 

consequence of implementation of the tentatively selected plan.  In the event that detailed 

H&H modeling later yields contrary results (which appears unlikely), District Real Estate 

finds that any potential acquisitions would be covered by existing real estate cost 

contingencies. 

 

12. BASELINE COST ESTIMATE 

  

 ALTERNATIVE 2A/d (NED Plan) 
 

The real estate baseline cost was established by a gross appraisal prepared by the 

Sacramento District Appraisal Branch, Real Estate Division with a date value of October 

2012. A breakdown of the cost estimates for LERRDs is included in Exhibit A attached.  

 

 

 

 

 

 

 

 

 



 

 

The approximate real estate costs for the NED Plan are as follows: 

 

NED Alternative 2A/d Acres Costs 

Incremental Real Estate 

Costs 

Total Costs 

Rounded 

MCACES 01 ACCOUNT - LANDS AND DAMAGES (Non Fed) 

Lands and Damages  36.91 $7,020,000   $9,828,000  $2,808,000 (40%) 

NED Alternative 2A/d Acres Costs 

Incremental Real Estate 

Costs 

Total Costs 

Rounded 

Non Fed Admin 

 

$930,000  $977,000 $46,500 (5%)

Non-Fed TOTAL    

 

  

 
$10,805,000 

MCACES 01 ACCOUNT - LANDS AND DAMAGES (Fed) 

Federal Admin *   $320,000 

 
$320,000 

MCACES 01 ACCOUNT –TOTALS (Fed & Non 

Fed) $8,270,000 $2,855,000 (35%) $11,125,000 

MCACES 02 ACCOUNT - RELOCATIONS (Non Fed) 

Relocation Construction 

 
$1,391,000 $319,000 (23%) $1,710,000 

PED Relocations   $236,000 $20,000 (8%) $256,000 

Construction Management 

 
$161,000 $10,000 (6%) $171,000 

TOTAL RELOCATIONS   
  

$2,137,000 

TOTAL LERRDS COSTS 

   
$13,262,000 

 

The costs associated with PED and Construction Management for relocation work has been 

added to the above table to be consistent with the Total Project Cost Summary in the main 

document and civil design appendix. 

 No contingencies have been applied to the Fed. Admin Costs of $320,000. Scoping, duration 

and costs of this effort include sufficient float to mitigate risk. This is a low risk item not 

requiring contingencies.  

  

13. RELOCATION ASSISTANCE BENEFITS 

  

The SCVWD must comply with the Uniform Relocation Assistance and Real Properties 

Acquisition Policies Act of 1970, as amended, 42 U.S.C. 4601 et seq. (P.L. 91-646, “the 

Uniform Act”) and provide relocation assistance to qualifying residences and businesses 

within the project area that are displaced, as defined in the Uniform Act, as a consequence 

of project implementation.  Presently, no displacements are anticipated as a consequence of 

implementation of the NED Plan. 

 

14. MINERAL/TIMBER INTERESTS 

  

 There are no identified mineral or timber activities in the Project area.  

 

 



 

 

15. NON-FEDERAL SPONSOR’S ABILITY TO ACQUIRE 

 

The Santa Clara Valley Water District (SCVWD) has the authority to acquire and condemn 

properties.  The staff is capable of fulfilling its’ responsibilities as a non-federal Sponsor.   

 

a. Does the sponsor have legal authority to acquire and hold title to real property for project 

purposes? YES 

 

b. Does the sponsor have the power of eminent domain for this project? YES 

 

c. Does the sponsor have "quick-take" authority for this project? YES 

 

d. Are any of the lands/interests in land required for the project located outside the sponsor's 

political boundary? NO 

 

 e. Are any of the lands/interests in land required for the project owned by an entity whose 

 property the sponsor cannot condemn?   
  

 The sponsor was asked to verify that they currently have rights to the County of Santa 

Clara lands that run under the bridge crossings of the project. There could be an issue 

regarding condemnation rights of County property.  

 

 The water district stated in an email response dated 17 October, 2013:  

 “The court would have to determine whether the District has the right to condemn county property 

or any other public property based on which public entity has the highest public purposes for the 

property.” 

 

 A determination will be made during PED and before execution of the Project Partnership 

Agreement whether the SCVWD has successfully negotiated with the County of Santa 

Clara (County) for the project's acquisition needs from the County or whether the SCVWD 

is possessed of sufficient facts to legally demonstrate the priority of public purposes and/or 

use necessary to initiate condemnation and gain possession consistent with the project 

acquisition schedule.  In the event that the SCVWD is unsuccessful in its negotiations or is 

not in a position to initiate condemnation, the SCVWD will ask the USACE to enter into a 

Memorandum of Agreement for the Government to perform any condemnation of County 

property on its behalf and at the expense of the SCVWD. 

 

16. ZONING ANTICIPATED IN LIEU OF ACQUISITIONS 

 

There are no zoning modifications anticipated in connection with implementation of the 

NED Plan. 

 

17. ACQUISITION SCHEDULE 

 

The acquisition schedule tasks are estimated based on the pre construction schedule dated 

December, 2012.  This schedule is for planning purposes only and focuses on the NED Plan. 

There may be modifications to this schedule depending on the preconstruction dates being 

met as stated in the existing schedule.  Note: The non-federal sponsor (NFS) is preparing 

the design drawings for this project per the execution of the 221 MOU dated 26 June 

2013. 



 

 

 

 

 

REAL ESTATE ACQUISITION SCHEDULE      

 
Project Name:    Berryessa Creek 

 
COE    Start 

 
COE 

Finish 

 
NFS Start 

 
NFS 

Finish 

Receipt of preliminary drawings from NFS     1 Oct 2014 30 June 

2015 

Receipt of final drawings from NFS     1 July 2015 30 Sep 2015 

Execution of PPA   1 July 2015 30 Sep 2015      

Formal transmittal of final drawings & 

instruction to acquire LERRDS 

1 Oct.  2015 15 Oct 2015   

Conduct landowner meetings 

 

1 Dec 2015 10 Dec 2015   

Prepare/review mapping & legal descriptions  1 Oct 2015 1 Nov 2015   

Obtain/review title evidence  

 

  15 NOV 

2015 

1 FEBR 

2016 

 

Conduct negotiations   15 FEBR 

2015 

15 APRIL 

2016 

Perform closing   1 MAY 

2016 

1 JULY 

2016 

Prepare/review condemnations 

 

  1 JULY 

2016 

1 AUG. 

2016 

Perform condemnations 

 

  15 AUG 

2016 

15 JULY 

2017 

Obtain Possession 

 

  15 JULY 

2017 

15 JULY 

2017 

Complete/review PL 91-646 benefit assistance    N/A N/A 

Conduct/review facility and utility relocations.   1 NOV 

2015 

1NOV 

2016 

Certify all necessary LERRDS are available for 

construction 

  15 NOV 

2017 

15 NOV 

2017 

Prepare and submit credit requests           1 DEC 

2016 

1 MAR 

2018 

Review/approve or deny credit requests  1 MAR 

2017 

1 MAY 2018   

Establish value for creditable LERRDS in F&A 

cost accounting system 
1 MAY 

2017 

1 MAY 2018   

 

18. DESCRIPTION OF FACILITY AND UTILITY RELOCATIONS 

 

For cost-shared projects, such as implementation of the NED Plan, the SCVWD has the 

responsibility to perform or assure the performance of relocations.  The term "relocation" as 

defined in applicable law and regulations, generally means providing a functionally 



 

 

equivalent facility to the owner of an existing utility, cemetery, highway, or other eligible 

public facility, and railroad (excluding existing railroad bridges and approaches thereto) 

when such action is authorized in accordance with applicable legal principles of just 

compensation.  Providing a functionally equivalent facility may take the form of alteration, 

lowering, raising, protecting in place or replacement (and attendant removal) of the affected 

facility or part thereof.   

 

Following is an inventory of the utilities/facilities that have been identified as impacted by 

implementation of the NED Plan and likely requiring relocation.  Consistent with USACE 

regulations, an Attorney’s Preliminary Opinion of Compensability (“Preliminary Opinion”) 

was prepared on November 9, 2012 analyzing the compensability of such relocations, and 

the preliminary conclusions as to compensability are set forth herein. 

 

The Preliminary Opinion was based upon information and data submitted to the Sacramento 

District Office of Counsel for review as of October 24, 2012.   

 

No new land acquisitions are anticipated for the performance of these relocations. All 

relocation costs are located in the 02 account of the MCACES. In the event additional land 

acquisitions are identified and required during PED, it appears that the 23 % 02 Account 

Relocation Cost Contingency reflected in Section 12 will be adequate to absorb such costs.  

 

The anticipated utility/facility relocations are: 

 

Railroad Bridge Trestle: To construct the triple box culvert, the SCVWD will be required to 

acquire a TWAE and a CIE from the property owner, Union Pacific Railroad Corporation 

(UPRC). The triple box culvert will require a CIE real estate right for maintenance and 

operation.  The SCVWD will be responsible for maintaining the box culvert.  

There are three storm drain outlets owned by the City of Milpitas that enter into the 

Berryessa Creek Channel that will be impacted by this project.  The specific station 

locations are shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

These outlets will be reconstructed at the same location within the proposed trapezoidal 

channel.  Preliminary evidence indicates these storm drain outlets will be compensable 

utility/facility relocations. 

 

There is one storm drain system owned by the City of San Jose that will be relocated.  The 

specific station locations are shown in the Utility/Facility Relocation Table in Section 18 of 

this REP. Due to lack of information at this time, it is unknown whether the City of San Jose 

has a real property interest in this utility/facility. Preliminary evidence indicates the storm 

drain system is a non-compensable relocation.  

 

There is one underground telecommunications cable owned by Comcast.  The specific 

station location is shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

The cable runs parallel to the Berryessa Creek Channel which will be removed during 

construction but relocated permanently within the channel improvement easement.  Due to 

lack of information at this time, it is unknown whether Comcast has a real property interest 

in this utility/facility.  Preliminary evidence indicates the cable is a non-compensable 

relocation.  

 



 

 

There is one overhead telephone line owned by AT&T that will be relocated.  The specific 

station location is shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

Preliminary evidence indicates the overheard telephone line will be compensable 

utility/facility relocation. 

There are ten underground electrical conduits owned by PG&E that will be relocated.  The 

specific station locations are shown in the Utility/Facility Relocation Table in Section 18 of 

this REP.  Preliminary evidence indicates the electrical conduits will be compensable 

utility/facility relocations. 

 

There are four sanitary sewer systems owned by the City of Milpitas that enter into the 

Berryessa Creek Channel that will be impacted by this project.  The specific station 

locations are shown in the Utility/Facility Relocation Table in Section 18 of this REP.  

These outlets will be reconstructed at the same location within the proposed trapezoidal 

channel.  Preliminary evidence indicates these sanitary sewer systems will be compensable 

utility/facility relocations. 

 

There is one waterline that is owned by the City of Milpitas and lies within the Berryessa 

Creek Channel that will be impacted by this project.  The specific station location is shown 

in the Utility/Facility Relocation Table in Section 18 of this REP. Preliminary evidence 

indicates the waterline will be compensable utility/facility relocation. 

 

 

Utility/Facility Relocation Table 

Utility/Facility Relocations   

Project Area 

Location 

Station 

Location 

Type Utility/Facility 

Owner 

Compensable 

Interest 

Yes or No 

Cost 

I-680 to 

Montague - 

Channel 

   

 

 

Reach 2 Sta 233+00 Electrical PG&E Yes $13,400 

Reach 2 Sta 226+00 Storm Drain 

System 

City of San 

Jose 
No  

Reach 2 Sta 222+00 

to 222+60 

Electrical PG&E 
Yes $18,200 

Reach 2 Sta 211+80 

to 214+60 

Electrical PG&E 
Yes $29,100  

Montague to 

UPRR Trestle – 

Channel 

   

  

Reach 4 Sta 208+40 Electrical PG&E Yes $11,600 

Reach 6 Sta 205+80 Electrical PG&E Yes $13,200 

Reach 6 Sta 197+60 Electrical PG&E Yes $12,100 

UPRR Culvert to 

Ames – Channel 

   
  

Reach 8 Sta 183+00 Waterline City of 

Milpitas 
Yes $22,800 

Ames to 

Yosemite – 

Channel 

   

  

Reach 10 Sta 181+20 

to 181+80 

Electrical PG&E 
Yes $22,900 



 

 

Utility/Facility Relocations   
Project Area 

Location 

Station 

Location 

Type Utility/Facility 

Owner 

Compensable 

Interest 

Yes or No 

Cost 

Yosemite to Los 

Coches – 

Channel 

   

  

Reach 12 Sta 159+00 

to 160+00 

Telephone 

Conduit 

AT&T 
Yes $32,000 

Reach 12 Sta 154+00 Storm Drain 

Outlet 

City of 

Milpitas 
Yes $22,800 

Reach 12 Sta 153+80 Sanitary 

Sewer System 

City of 

Milpitas 
Yes $15,700 

Reach 12 Sta 151+00 Electrical PG&E Yes $24,700 

Reach 12 Sta 149+20 

to 151+00 

Electrical PG&E 
Yes $77,800 

Reach 12 Sta 142+40 Sanitary 

Sewer System 

City of 

Milpitas 
Yes $17,800 

Reach 12 Sta 138+60 

to 143+70 

Electrical PG&E 
Yes $55,000 

 

Los Coches to 

Calaveras - 

Channel 

   

  

Reach 14 Sta 137+20 Sanitary 

Sewer System 

City of 

Milpitas 
Yes $15,700 

Reach 14 Sta 137+00 Storm Drain 

Outlet 

City of 

Milpitas 
Yes $12,400 

Reach 14 Sta 137+00 Telecom 

Cable 

Comcast 
No  

Reach 14 Sta 134+80 Sanitary 

Sewer System 

City of 

Milpitas 
Yes $6,500 

Reach 14 Sta 133+50 Storm Drain 

Outlet 

City of 

Milpitas 
Yes $24,000 

Reach 14 Sta 132+00 

to 138+00 

Electrical PG&E 
Yes $88,100 

Reach 14 Sta 131+60 

to 182+40 

Sanitary 

Sewer System 

City of 

Milpitas 
Yes $855,300 

   TOTAL 

COST 
 $1,391,000 

 

ANY CONCLUSION OR CATEGORIZATION CONTAINED IN THIS REPORT THAT AN ITEM 

IS A UTILITY OR FACILITY RELOCATION TO BE PERFORMED BY THE NON-FEDERAL 

SPONSOR AS PART OF ITS LERRD RESPONSIBILITIES IS PRELIMINARY ONLY. THE 

GOVERNMENT WILL MAKE A FINAL DETERMINATION OF THE RELOCATIONS 

NECESSARY FOR THE CONSTRUCTION, OPERATION, OR MAINTENANCE OF THE 

PROJECT AFTER FURTHER ANALYSIS AND COMPLETION AND APPROVAL OF FINAL 

ATTORNEY’S OPINIONS OF COMPENSABILITY FOR EACH OF THE IMPACTED UTILITIES 

AND FACILITIES.  

 

19. STATEMENT THAT THE NON-FEDERAL SPONSOR HAS BEEN NOTIFIED IN 

WRITING ABOUT THE RISKS ASSOCIATED WITH ACQUIRING LAND FOR 

THIS PROPOSED PROJECT.        

An acquisition risk letter was sent to the SCVWD on June 24, 2013. 



 

 

 

 

 

20. HAZARDOUS, TOXIC, AND RADIOLOGICAL WASTE IMPACTS 

 

There are three HTRW sites of concern within the study area that are potentially impacted 

by implementation of the NED Plan: Jones Chemical Company, Great Western Chemical 

Company, and a Shell gas station. These sites contain plumes of contaminated groundwater. 

Depending on the site, the plumes contain either MTBE, VOC or PAH. The ongoing 

remediation efforts may not successfully contain or treat the groundwater plumes; 

consequently, groundwater contamination potentially could migrate into the study area 

underneath Berryessa Creek. If contaminated groundwater intersects Berryessa Creek and 

further spreads contamination to subsurface soils or surface water, then excavation of the 

channel could potentially expose contaminated soils and create a hazard to construction 

workers, the public, or the environment. These effects could potentially be significant. 

 

Project-related construction and maintenance activities would involve the use of potentially 

hazardous materials, such as fuels (gasoline and diesel), oils and lubricants, and cleaners 

(e.g., solvents, corrosives, soaps, detergents), which are commonly used in construction 

projects. During construction, accidental spills could occur, although minor spills are not 

likely to have significant effects. Accidental spills would be avoided or minimized through 

the implementation of a Spill Prevention and Response Plan. 

 

Compliance with the applicable regulations would reduce the potential for accidental release 

of hazardous materials during their transport and during project construction activities. 

Consequently, the risk of significant hazards associated with the transport, use, and disposal 

of these materials is low. 

 

21. ATTITUDE OF LANDOWNERS 

  

 During previous public meetings, landowners were supportive of the project. 

 

22. ASSESSMENT OF NON-FEDERAL SPONSOR'S REAL ESTATE ACQUISITION 

CAPABILITY   

 

BERRYESSA FLOOD RISK REDUCTION STUDY (July 2012) 

SPONSOR:  Santa Clara Valley Water District    

(Sponsor’s answers to Assessment indicated below in BOLD) 

 

I.  Legal Authority: District Act – Santa Clara Valley Water District     

 

a.  Does the sponsor have legal authority to acquire and hold title to real property for project 

purposes? Yes. 

 

b.  Does the sponsor have the power of eminent domain for this project?  Yes , but see Section 15 

of the REP with regard to County of Santa Clara property.  

 

http://www.valleywater.org/About/DistrictAct.aspx


 

 

c.  Does the sponsor have "quick-take" authority for this project? Yes. The District has the 

power of eminent domain. 

 

d.  Are any of the lands/interests in land required for the project located outside the sponsor's 

political boundary?  No. 

 

e.  Are any of the lands/interests in land required for the project owned by an entity whose property 

the sponsor cannot condemn?  See section 15.e. above. 

 

II.  Human Resource Requirements: 

 

a.  Will the sponsor's in-house staff require training to become familiar with the real estate 

requirements of Federal projects including P.L. 91-646, as amended? No 

 

b.  If the answer to II. a. is "yes," has a reasonable plan been developed to provide such training? 

N/A    

 

c.  Does the sponsor's in-house staff have sufficient real estate acquisition experience to meet its 

responsibilities for the project? Yes.         

 

d.  Is the sponsor's project in-house staffing level sufficient considering its other workload, if any, 

and the project schedule?   Yes 

 

e.  Can the sponsor obtain contractor support, if required, in a timely fashion?  Yes 

 

f.  Will the sponsor likely request USACE assistance in acquiring real estate?  No 

 

III..  Other Project Variables: 

 

a.  Will the sponsor's staff be located within reasonable proximity to the project site? Yes. 

              

b.  Has the sponsor approved the project real estate schedule/milestones? Yes 

                  

IV.  Overall Assessment: 

 

a.  Has the sponsor performed satisfactorily on other USACE projects? Yes 

 

b. With regard to this project, the sponsor is anticipated to be Santa Clara Valley Water District. 

Yes. 
    

V.  Coordination: 

Has this assessment been coordinated with the sponsor? Yes  

 

VI.  Does the sponsor concur with this assessment? Yes 

 

 

 





 

 

EXHIBIT A 
 

(MAPS AND TRACT REGISTER AND ALTERNATIVE 2A/d OVERVIEW) 
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Berryessa Creek Modifications Executive Summary

EXECUTIVE SUMMARY

The Berryessa Creek flows west out of the Diablo Range and into the residential neighborhoods of San

Jose and Milpitas, finally turning north through industrial portions of Milpitas before joining Lower

Penitencia Creek. The project studied in this report would modify the creek’s channelization to reduce

potential damage from flooding. To do so, the project would temporarily close or partially close several

roadways in Milpitas. Of these roadways, two are expected to cause significant traffic diversion to

nearby streets: Calaveras Boulevard and Montague Expressway.

The first step was to develop an existing

scenario, with current traffic counts, timings,

and geometry. These data were obtained

from various sources, including the VTA

Traffix databases, tube counts conducted in

2008, and through correspondence with City

of Milpitas, Caltrans, and City of San Jose

officials. Since project construction will not

occur until 2017, estimates of future volumes

were needed. Starting from counts conducted

in 2008 and 2010, an annual growth rate of

1% (not compounded) was applied and

approved project trips from residential

developments near the future Milpitas BART

2017
Base

Scenario

Existing
Counts

1% Annual
Growth

Transit Area
Developments
Figure 1: Schematic of Future Volume Generation
2 Kittelson & Associates, Inc.

station were added. On average, traffic

volumes in 2017 were about 12% higher than

those in the Existing 2012 scenario. Only one planned improvement is expected to be in place by 2017:

an extension of Milpitas Boulevard that would connect Montague Expressway to Capitol Ave, providing

access to the BART station.

FINDINGS

Construction improvements on Berryessa Creek could temporarily impact up to seven street crossings,

and two railroad crossings.

Significant Impacts

Once construction of the Berryessa Creek modifications takes place, it is expected that traffic will divert

to parallel streets. Namely, a partial closure in Calaveras Boulevard would increase traffic on Montague

Expressway and vice versa. A “plus project” scenario that combines the future base volumes with the

expected diversions was used to analyze the intersections’ level of service once the partial closures are

ongoing. It is assumed that the closures would not happen simultaneously. Jurisdiction-specific
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significance criteria were used to determine whether an impact required mitigation. Table 1Error!

eference source not found. summarizes the locations with temporary significant impacts.

Table 1: Summary of Significantly Impacted Intersections

Calaveras Boulevard Partial Closure Montague Expressway Partial Closure

Montague Expressway & Capitol Avenue Montague Expressway & Trade Zone Boulevard*

Montague Expressway & Main Street/Old Oakland

Montague Expressway & Trade Zone Boulevard*

* Although these intersections were failing without the project, the impact is considered significant because delay was

observed to increase by more than four seconds

The following temporary significant impacts and mitigation measures were identified:

Impact 1: Partial closure of Calaveras Boulevard would cause temporary significant impacts at three

locations, at the intersections of Montague Expressway with Capitol Avenue, Montague Expressway

with Main Street and Montague Expressway with Trade Zone Boulevard.

Mitigation 1a. Monitor traffic operations, potentially temporarily retime traffic signal and/or

provide manual control. Implementation of Mitigation 1a would reduce the temporary impact to

a less than significant level.

Mitigation 1b. Implement Mitigation 1a at the intersection of Montague and Main. The impact

at this location would be a temporary significant and unavoidable impact.

Mitigation 1c. Implement Mitigation 1a at the intersection of Montague and Trade Zone. The

impact at this location would be a temporary significant and unavoidable impact.

Impact 2: Partial closure of Montague Expressway would cause temporary significant impacts at the

intersection of Montague and Trade Zone Boulevard.

Mitigation 2a. Implement Mitigation 1a at the intersection of Montague and Trade Zone

Boulevard. No other mitigation is feasible. The impact at this location would be a temporary

significant and unavoidable impact.

Note that significant and unavoidable impacts at the intersections of Montague with Main and

Montague with Trade Zone were also identified as significant and unavoidable impacts in the Transit

Area Specific Plan (TASP) EIR (1) due to growth in traffic volumes from the approved projects that are

part of the TASP.
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Less Than Significant Impacts

The following temporary impacts were determined to be less than significant and no additional

mitigation was identified:

Impact 3: Complete closure of Old Piedmont Road.

Impact 4: Complete closure of Los Coches Street.

Impact 7: Partial street closure impacts on pedestrians.
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Introduction



Berryessa Creek Modifications Introduction

6 Kittelson & Associates, Inc.

INTRODUCTION

This report presents the traffic and transportation analysis for the construction of proposed

modifications to Berryessa Creek in Milpitas and San Jose, California.

STUDY AREA

The Berryessa Creek watershed is located in Santa Clara County, California, south of San Francisco Bay

(Figure 1). Berryessa Creek is a tributary to the Coyote Creek system, which flows into the

southernmost end of San Francisco Bay. Berryessa Creek flows west out of the Diablo Range and into

the residential neighborhoods of San Jose and Milpitas, finally turning north through industrial portions

of Milpitas before joining Lower Penitencia Creek.

The project area extends approximately 4.5 miles along Berryessa Creek, beginning downstream where

Berryessa Creek meets Calaveras Boulevard (Highway 237) and ending 600 feet upstream of Old

Piedmont Road at the base of the Diablo Range. The creek flows west out of the Diablo Range and runs

through an area comprised of undisturbed grazing land shaded by mature sycamore and eucalyptus

trees. At Old Piedmont Road, the creek enters a predominantly residential section of San Jose. From

Piedmont Road to Morrill Avenue, the creek flows through a riparian greenbelt that includes a park.

From Morrill Avenue, the creek continues to flow west through earth and concrete-lined channels

maintained by the Santa Clara Valley Water District. The creek then abruptly turns north after flowing

under I-680 and continues on through earth channels until reaching Calaveras Boulevard.

The study watershed is divided into two distinct study sub-watersheds by the Interstate 680 freeway (I-

680) located approximately midway in along the study reach. Interstate 680, in the vicinity of the study

area, is raised with concrete sound walls lining each side of the freeway. This creates a barrier which

prevents overland flooding from continuing to the lower portions of the watershed. The only opening in

this barrier is the existing Berryessa Creek culvert under the freeway.

PROJECT DESCRIPTION

The proposed Berryessa Creek modification project would construct improvements to reduce potential

damage from flooding. Several alternatives are proposed for modifications. The elements of the

modifications would include channel modifications such as shoring and transition structures, headwall

extensions, channel widening, bank stabilization, and levee/floodwall construction. The improvements

may also include complete replacement of bridges and culverts.
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Figure 2: Project Vicinity Map
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During construction of the Berryessa Creek project, there will be temporary closures of sidewalks and

traffic lanes in the project area at the points where streets cross the creek corridor on bridges or

culverts. The transportation analysis evaluates three basic construction alternatives as transmitted by

TetraTech on March 6, 2012.

1. Authorized Plan
2. A Alternatives
3. B Alternatives

The A and B Alternatives would result in modifications to project features between I-680 at the

upstream end and Calaveras Boulevard on the downstream end. Table 2 outlines the alternative plans

for carrying out the Berryessa Creek modifications.

Table 2: Construction Alternative Bridge/Culvert Impacts

No. Bridge/Culvert Authorized Plan A Alternatives B Alternatives

1 Calaveras Boulevard
Modify

Modify

(PC30)

Replace

(PC120)

2 Los Coches Street
No Action

Modify

(PC30)

Replace

(C60, PC30)

3 Yosemite Drive
Modify

Modify

(PC10)

Modify

(PC10)

4 Ames Avenue
Modify

Modify

(PC10)

Modify

(PC10)

UP Railroad Culvert
Modify Modify

Replace

(C2)

UP Railroad Trestle Replace

(C2)

Replace

(C2)

Replace

(C2)

5 Montague Expressway
Modify

Modify

(PC10)

Replace

(PC120)

6 Cropley Avenue
Modify No Action No Action

7 Old Piedmont Road Modify

(C30, PC20) No Action No Action

CX = Closure for X number of days

PCX= Partial closure for X number of days

Three creek-crossing segments which were studied in the previous 2008 report are no longer being

considered for modification or replacement. These segments were: Morrill Ave, Messina Drive, and

Piedmont (south of Cropley).
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SETTING
The Setting section of the report includes the following elements:

 Description of the existing street system

 Existing traffic volumes and levels of service

 Description of existing transit system

 Description of existing bicycle and pedestrian facilities.

 Description of planned roadway, transit, bicycle and pedestrian improvements.

EXISTING STREET SYSTEM

The major streets in the vicinity of the project are shown in Figure 2.

Interstate 880, Interstate 680 and State Route (SR) 237 provide regional access to the Berryessa Creek

study area.

Interstate 880 (I-880) is a six to eight lane north-south freeway in the vicinity of the Berryessa Creek

study area. It connects the cities of Milpitas and San Jose with regional destinations such as Oakland

and Fremont on the north and Campbell on the south. The average daily traffic (ADT) on I-880 in the

vicinity of SR 237 is 133,000 to 174,000 vehicles per day. I-880 has interchanges with Calaveras

Boulevard (SR 237), Montague Expressway and Great Mall Parkway near the study area.

Interstate 680 (I-680) is an eight lane north-south freeway that runs parallel to I-880. Interstate 680

connects the cities of Milpitas and San Jose on the south to regional destinations such as Fremont on

the north and the Pleasanton-Livermore Tri Valley area to the north east. In the vicinity of the Berryessa

Creek study area, I-680 has interchanges with Jacklin Road, SR 237 and Montague Expressway. The

average daily traffic on I-680 near SR 237 is 147,000 to 152,000 vehicles per day.

Calaveras Boulevard (SR 237) is a major east-west signalized arterial roadway in the City of Milpitas,

east of I-880. It runs for approximately 1.5 miles from I-880 on the west to I-680 on the east and serves

as a regional freeway-to-freeway connector. It is a four to six lane road fronted mostly by retail and

commercial uses. It continues east of I-680 to join Piedmont Road. The average daily traffic on SR 237 is

126,000 to 131,000 vehicles per day near its interchange with I-680.

Montague Expressway is a six to eight lane east-west expressway in the cities of Milpitas and San Jose.

It runs for approximately 1.6 miles between I-880 and I-680. Montague Expressway has signalized

intersections at South Main Street/Oakland Road, McCandless Drive/Trade Zone Boulevard, Great Mall

Parkway/East Capitol Avenue and South Milpitas Boulevard.
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Figure 3: Study intersections and Segments
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During the a.m. peak period from 6:00 a.m. to 9:00 a.m., one westbound through lane is restricted for

high-occupancy vehicle (HOV) use; during the p.m. peak period from 3:00 p.m. to 7:00 p.m., one

eastbound lane is restricted for HOV use. The HOV lanes are located east of the I-880 interchange and

continue until just west of the I-680 interchange. The HOV lanes are currently in a three-to-five year

trial period, but are assumed to still be in operation when the 2017 Berryessa Creek modifications take

place.

Great Mall Parkway is a major six-lane east-west arterial roadway in the city of Milpitas. It provides

access to the Great Mall and the Great Mall Transit Center. It forms a signalized intersection with

Montague Expressway.

Jacklin Road is a four-lane east-west minor arterial roadway that connects to I-680 on the east and

North Milpitas Boulevard on the west. West of North Milpitas Boulevard, Jacklin Road curves to become

North Abel Street.

Abel Street is a minor north-south arterial roadway that runs approximately 2.5 miles to connect to

Milpitas Boulevard on the north and Main Street on the south. It serves a variety of land uses to the

east and west.

Milpitas Boulevard is a four-lane north south minor arterial roadway that joins Dixon Landing Road on

the north and ends at Montague Expressway on the south.

Main Street is a two to four lane collector roadway that joins Weller Lane on the north. It merges into

Abel Street south of Great Mall Parkway and joins Montague Expressway. It becomes Oakland Road

south of Montague Expressway.

Cropley Avenue is a two to four lane east-west minor arterial roadway in the City of San Jose. The land

use along Cropley Avenue is primarily residential. It forms a four lane overpass over I-680 and a

signalized intersection with Morrill Avenue. It joins East Capitol Avenue on the west and runs

approximately 1.8 miles to join Piedmont Road on the east.

Morrill Avenue is a two-lane major collector roadway with a center two-way left turn lane. It is fronted

primarily by residential uses on both sides. This segment will not be affected by the project.

Piedmont Road is a two-lane north south minor arterial roadway that connects to East Calaveras

Boulevard on the north and Penitencia Creek Road on the south. This segment will not be affected by

the project.

Old Piedmont Road is a two-lane local street that dead ends near Landess Avenue. It serves residential

uses on the northeast edge of San Jose.

Los Coches Street is a two-lane local street that joins Milpitas Boulevard to the west and curves to

become Sinclair Frontage Road on the east.
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Yosemite Avenue is a four-lane minor collector roadway that joins Piedmont Road on the east and

curves into Gibraltar Drive on the west. It provides access to residential areas in east Milpitas and

offices west of I-680.

Ames Avenue is a two-lane local street that provides access to the Ames Industrial Park including

technology companies. It joins Sinclair Frontage Road on the east and Milpitas Boulevard on the west.

Table 3: Summary of Roadway Facilities in Project Area

Roadway
Functional

Classification
Number of

Lanes
On-Street

Parking

I-880 Freeway 6-8 No

I-680 Freeway 8 No

Calaveras Boulevard Major Arterial 6 Yes

Montague Expressway Major Arterial 6-8 No

Great Mall Parkway Major Arterial 6 No

Jacklin Road Minor Arterial 4 No

Abel Street Minor Arterial 4 No

Milpitas Boulevard Minor Arterial 4 No

Main Street Collector 2-4 Yes

Cropley Ave Minor Arterial 2-4 Yes

Morrill Ave Major Collector 2 Yes

Piedmont Road Minor Arterial 2 No

Old Piedmont Rd Local Street 2 No

Los Coches St Local Street 2 Yes

Yosemite Ave Minor Collector 4 Yes

Ames Ave Local Street 2 Yes
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EXISTING TRAFFIC OPERATIONS

Traffic Analysis Locations

Traffic operations were evaluated for the following 12 signalized intersections for the AM and PM peak

hours as shown in Figure 3.

1. Jacklin Road & I-680 Northbound Ramps

2. Jacklin Road & I-680 Southbound Ramps

3. Calaveras Boulevard(Route 237) & I-880 NB Ramps

4. Calaveras Boulevard(Route 237) & Abel Street (CMP Intersection)

5. Calaveras Boulevard (Route 237) & Milpitas Boulevard(CMP Intersection)

6. Great Mall Parkway & I-880 NB Ramps

7. Great Mall Parkway & Abel Street

8. Montague Expressway & Capitol Avenue(CMP Intersection)

9. Montague Expressway & Milpitas Boulevard (CMP Intersection)

10. Montague Expressway & I-680 Northbound Ramps

11. Montague Expressway & Main Street/Old Oakland Road (CMP Intersection)

12. Montague Expressway & Trade Zone Blvd./ McCandless (CMP Intersection)

Traffic volumes were evaluated for 7 study street segments that could potentially be impacted by the

project:

1. Calaveras Boulevard (Route 237) west of I-680 Ramps

2. Los Coches Road east of Milpitas Blvd.

3. Yosemite Dr. east of Milpitas Blvd.

4. Ames Avenue east of Milpitas Blvd.

5. Montague Expressway between Great Mall Parkway and I-680

6. Cropley Avenue east of I-680

7. Old Piedmont Road north of Cropley Avenue
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Level of Service

Roads and intersections are evaluated in terms of "level of service" (LOS), which is a measure of driving

conditions and vehicle delay. Levels of service range from A (best) to F (poorest).

 Levels of service A, B and C indicate conditions where traffic can move relatively freely.

 Level of service D describes conditions where delay is more noticeable.

 Level of service E describes conditions where traffic volumes are at or close to capacity,

resulting in significant delays and unstable traffic flow.

 Level of service F characterizes conditions where traffic demand exceeds available

capacity, with very slow speeds (stop and go) and long delays and queuing at signalized

intersections or on freeways and highways.

Level of Service Standards

Caltrans

Caltrans endeavors to maintain a target LOS at the transition between LOS C and LOS D on State

highway facilities, however, Caltrans acknowledges that this may not always be feasible and

recommends that the lead agency consult with Caltrans to determine the appropriate target LOS. If an

existing State highway facility is operating at less than the appropriate target LOS, the existing measure

of effectiveness (MOE) should be maintained (2).

Santa Clara County Congestion Management Program (CMP)

According to Chapter 3 of the 2009 CMP publication (3), the “LOS standard is E, except where F was the

LOS when originally measured, in which case the standard shall be F”. The method of analysis is

documented in “Traffic Level of Service Analysis Guidelines” (4). The document presents the LOS

analysis methodologies that must be used to evaluate LOS on CMP roadway facilities within Santa Clara

County. Chapter 1 describes the methodologies that must be used to evaluate traffic LOS for urban

arterials, freeways and rural highways that are part of the CMP roadway network in Santa Clara County.

Chapter 2 describes the software, TRAFFIX, approved by VTA as the standard traffic LOS analysis

software package for CMP signalized intersections.

Santa Clara County

Santa Clara County General Plan Policy C-TR 12 states “It is the goal of this plan to achieve a level of

service (LOS) no lower than D at peak travel periods on city streets, county roads, expressways and

state highways. However, in certain instances, a lower level of service may be acceptable when LOS D

cannot practically be achieved.” For instance, “many facilities already operating at LOS E or F would

require a major investment in either roadway, transit or other types of improvements to bring it to LOS

D” (5).
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City of Milpitas

In the Circulation element of the Milpitas General Plan (6), the City outlines several principles that are

relevant to this study:

3.a-G-1: Continue to utilize the City’s adopted Level of Service standards in evaluating development

proposals and capital improvements. Current City LOS standards apply only to development east of I-

880.

3.a-G-2: Maintain acceptable service standards for all major streets and intersections.

3.a-I-1: Strive to maintain CMP LOS standards and goals for the CMP Roadway System in Milpitas.

3.a-I-2: For collectors and arterials east of Interstate 880 operating at baseline (1991) LOS F, require any

development project that impacts the facility at or greater than one percent of facility capacity to

implement mitigation measures to reduce the development project's impacts below the one percent

level. If an identified location cannot be mitigated, measures designed to improve system-wide levels of

service can be implemented. These system-wide improvement strategies will be contained in the

Citywide Deficiency Plan.

City of San Jose

The City of San Jose General Plan policy on traffic states, “The minimum overall performance of City

streets during peak travel periods should be level of service “D”. A separate document by Santa Clara

County compares San Jose’s standard level of service to the CMP’s by saying that “the City of San Jose

level of service standard for signalized intersections is LOS D or better, whereas CMP level of service

standard for signalized intersections is LOS E or better” (7).

Traffic Analysis Methodologies

Signalized intersections are evaluated using the operational method from Chapter 16 of the HCM 2000.

This method determines LOS for signalized intersections on the basis of average control delay. The VTA

has standardized procedures for application of the HCM 2000 intersection analysis. The VTA Traffic LOS

Guidelines specify the use of default saturation flow rates to ensure consistency of analysis for

jurisdictions within the County. VTA has also established more detailed LOS grades that include “plus”

and “minus” ratings for each LOS category (Table 1). The analysis of signalized intersections is

implemented using the Traffix software with VTA defaults.

Montague Expressway operates with HOV lanes that are only in effect in one direction during each peak

period, westbound during the AM peak period and eastbound during the PM peak period. Santa Clara

County has established a calculation methodology to account for the reduced number of lanes available

for vehicles in the remaining mixed flow lanes. In accordance with this approach used in the VTA CMP

analysis, this study removes a through lane and reduces the approach volumes to represent the effects

of the HOV lanes. This is done for the eastbound approaches at the Capitol Avenue and Milpitas
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Boulevard intersections in the PM peak based on information received from staff at the Roads and

Airport Department of Santa Clara County.

Table 4: Signalized Intersection Level of Service Criteria

Existing (2012) Traffic Counts

The VTA CMP intersection databases from 2006, 2008 and 2010 contain the PM peak traffic counts at

six Congestion Management Program (CMP) study intersections within the Berryessa Creek study area.

As part of the previous 2008 Berryessa Creek traffic analysis, 2008 traffic counts were collected at

several of the study intersections or estimated from older 2005 counts. In addition, 24-hour tube

counts were conducted in 2008 at six study street segments, and counts for the remaining street

segment were obtained from the City of Milpitas.

Existing (2012) traffic volumes were derived from a combination of data sources. For intersections

where more than one data source was available, the highest volumes were used. For example, if both

2008 and 2010 counts were available—as was the case with intersections that are part of the

Congestion Management Program (CMP)—the highest of the two years was used. Manual counts from

LOS
Average
Delay1 Description

A < 10.00
Very Low Delay: This level of service occurs when progression is extremely
favorable and most vehicles arrive during a green phase. Most vehicles do not
stop at all.

B+

B

B-

10.1-12.0

12.1-18.0

18.1-20.0

Minimal Delays: This level of service generally occurs with good progression,
short cycle lengths, or both. More vehicles stop than at LOS A, causing
higher levels of average delay.

C+

C

C-

20.1-23.0

23.1-32.0

32.1-35.0

Acceptable Delay: Delay increases due to only fair progression, longer cycle
lengths, or both. Individual cycle failures (to service all waiting vehicles) may
begin to appear at this level of service. The number of vehicles stopping is
significant, though many still pass through the intersection without stopping.

D+

D

D-

35.1-39.0

39.1-51.0

51.1-55.0

Approaching Unstable/Tolerable Delays: The influence of congestion
becomes more noticeable. Longer delays may result from some combination
of unfavorable progression, long cycle lengths, or high v/c ratios. Many
vehicles stop, and the proportion of vehicles not stopping declines.
Individual cycle failures are noticeable.

E+

E

E-

55.1-60.0

60.1-75.0

75.1-80.0

Unstable Operation/Significant Delays: This is considered by many agencies
the upper limit of acceptable delays. These high delay values generally
indicate poor progression, long cycle lengths, and high v/c ratios. Individual
cycle failures are frequent occurrences.

F > 80.0

Excessive Delays: Describes operations with average delay in excess of 80
seconds per vehicle. This level, considered to be unacceptable to most
drivers, often occurs with oversaturation (i.e., when arrival flow rates exceed
the capacity of the intersection). It may also occur at high v/c ratios below
1.00 with many individual cycle failures. Poor progression and long cycle
lengths may also be major contributing causes to such delay levels.

1 Weighted average of delay on all approaches (seconds/vehicle)
Source: VTA Traffic Level of Service Analysis Guideline, June, 2003; descriptions from Transportation Research Board,
2000 Highway Capacity Manual, Washington, D.C., 2000
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2008 were used without adjustment, as the traffic counts at the CMP intersections indicated no

significant growth from 2008 to 2010.

Table 5 describes the data sources used to develop the Existing (2012) count data set and Table 6 shows

the Existing (2012) turning movement volumes at the study intersections.

Table 5: Existing (2012) Count Data Sources

Intersection Control AM Peak PM Peak

1. Jacklin Road & I-680 Northbound Ramps Signal N/A 2008 Counts

2. Jacklin Road & I-680 Southbound Ramps Signal N/A 2008 Counts

3. Calaveras Boulevard(Route 237) & I-880 NB Ramps Signal
2008 estimated
from 2005

2008 Counts

4. Calaveras Boulevard(Route 237) / Abel Street
(CMP Intersection)

Signal 2008 VTA 2010

5. Calaveras Boulevard (Route 237) & Milpitas Boulevard
(CMP Intersection)

Signal 2008 VTA 2010

6. Great Mall Parkway & I-880 NB Ramps Signal
2008 estimated
from 2005

2008 Counts

7. Great Mall Parkway & Abel Street Signal
2008 estimated
from 2005

2008 Counts

8. Montague Expressway & Capitol Avenue(CMP Intersection) Signal 2008 VTA 2008

9. Montague Expressway & Milpitas Boulevard (CMP Intersection) Signal 2008 VTA 2008

10. Montague Expressway & I-680 Northbound Ramps Signal 2008 2008 Counts

11. Montague Expressway & Main Street/Old Oakland Road
(CMP Intersection)

Signal 2008 VTA 2008

12. Montague Expressway & Trade Zone Boulevard/McCandless
(CMP Intersection) Signal 2008

VTA 2010-PM

N/A= a.m. counts were not collected in 2008, no analysis for a.m. peak

VTA= counts from the VTA Traffix Database

2008=count conducted in 2008



Table 6: Existing Turning Volumes at Study Intersections

PM Peak

Index Major Road Minor Road Source SBR SBT SBL WBR WBT WBL NBR NBT NBL EBR EBT EBL

1 Jacklin Road I-680 NB Ramps 2008 Counts 0 0 0 73 339 0 143 3 500 0 599 165

2 Jacklin Road I-680 SB Ramps 2008 Counts 185 0 153 0 687 97 0 0 0 448 547 0

3 Calaveras I-880 NB Ramps 2008 Counts 0 0 0 195 1254 0 530 0 345 0 3116 0

4 Calaveras Abel VTA 2010-PM 199 223 149 87 1277 235 499 339 57 21 2009 322

5 Calaveras Milpitas VTA 2010-PM 265 183 186 235 1452 117 149 317 450 439 1855 321

6 Great Mall I-880 NB Ramps 2008 Counts 53 13 44 23 333 138 246 19 122 209 1993 14

7 Great Mall Abel 2008 Counts 52 299 107 84 501 67 57 344 69 330 1445 592

8 Montague Capitol VTA 2008-PM 54 1400 740 293 929 192 262 323 216 248 1756 242

9 Montague Milpitas VTA 2008-PM 463 0 493 146 1249 10 0 0 0 0 2691 464

10 Montague I-680 NB Ramps 2008 Counts 252 0 158 77 872 0 899 176 18 0 1541 267

11 Montague Main St/Oakland VTA 2008-PM 215 553 187 144 1384 158 170 310 261 343 2793 461

12 Montague Trade Zone Boulevard VTA 2010-PM 54 109 13 21 870 151 125 71 712 1180 2066 37

AM Peak

Index Major Road Minor Road Source SBR SBT SBL WBR WBT WBL NBR NBT NBL EBR EBT EBL

1 Jacklin Road I-680 NB Ramps N/A

2 Jacklin Road I-680 SB Ramps N/A

3 Calaveras I-880 NB Ramps 2005 Adjusted 0 0 0 190 2968 0 301 0 338 26 961 0

4 Calaveras Abel 2008 Counts 535 329 75 62 2057 141 152 183 21 12 1072 120

5 Calaveras Milpitas 2008 Counts 362 224 127 176 1538 128 24 128 355 442 767 181

6 Great Mall I-880 NB Ramps 2005 Adjusted 10 8 7 12 1607 296 298 18 729 60 227 8

7 Great Mall Abel 2005 Adjusted 336 278 67 84 1475 50 27 236 140 62 350 122

8 Montague Capitol 2008 Counts 32 137 218 874 1806 80 171 869 272 55 586 141

9 Montague Milpitas 2008 Counts 385 0 73 420 2252 15 0 0 0 0 611 427

10 Montague I-680 NB Ramps 2008 Counts 287 0 44 49 1631 0 441 268 56 0 455 38

11 Montague Main St/Oakland 2008 Counts 396 148 141 161 2458 158 116 169 500 175 1369 214

12 Montague Trade Zone Boulevard 2008 Counts 23 57 3 18 1293 117 83 28 725 763 786 36



EXISTING INTERSECTION OPERATIONS

Signalized intersections were evaluated using the operational method from Chapter 16 of the HCM

2000 as specified by the VTA (Table 7). Refer to Appendix 4 for the corresponding Traffix sheets.

Table 7: Existing Level of Service at Study Intersections

Intersection

AM Peak PM Peak

LOS Delay

(sec/veh)
LOS Delay

(sec/veh)

1. Jacklin Road & I-680 Northbound Ramps N/A B 16.2

2. Jacklin Road & I-680 Southbound Ramps N/A B+ 11.5

3. Calaveras Boulevard/ I-880 NB Ramps B 12.6 B 16.8

4. Calaveras Boulevard/ Abel Street D+ 38.1 D 44.1

5. Calaveras Boulevard & Milpitas Boulevard D 40.2 D 44.1

6. Great Mall Parkway & I-880 NB Ramps C 27.1 C+ 20.3

7. Great Mall Parkway & Abel Street D 40.7 D+ 36.7

8. Montague Expressway & Capitol Avenue D 49.7 E+ 56.6

9. Montague Expressway & Milpitas Boulevard D 39.6 D+ 35.1

10. Montague Expressway & I-680 Northbound Ramps D 40.5 D 46.2

11. Montague Expressway & Main Street/Old Oakland E 68.1 D- 54.8

12. Montague Expressway & Trade Zone Boulevard F 94.8 F 81.4

The intersection of Montague Expressway and Trade Zone Boulevard operates at LOS F during both the

AM and PM peak hours. The intersection of Montague Expressway and Main Street/Old Oakland

operates at LOS E during the AM peak hour, while the intersection of Montague Expressway and Capitol

Avenue operates at LOS E+ during the PM peak hour. All other study intersections operate at LOS D or

better.

EXISTING TRANSIT FACILITIES

Regional and local bus service in the study area is provided by the Santa Clara Valley Transportation

Authority (VTA). The following VTA transit bus routes use streets and bus stops in the project area

(locations refer to the creek crossing locations in Figure 3Error! Reference source not found.).
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Route 46

Route 46 operates between the Great Mall transit center and the Milpitas High School. The route uses

Montague Expressway, Calaveras Boulevard, and Jacklin Road. On weekdays, it operates from 6:00 a.m.

to 8:00 p.m. at frequencies of 30 minutes. On Saturdays, it operates from 8:00 a.m. to 7:00 p.m. at

frequencies of 60 minutes. On Sundays, it operates from 9:00 a.m. to 6:00 p.m. at frequencies of 60

minutes. It crosses Berryessa Creek at Montague Expressway east of Milpitas Boulevard (Location 5).

Route 47

Route 47 operates between the Great Mall transit center and the McCarthy Ranch Shopping Center via

Montague Expressway, Park Victoria, and Calaveras Boulevard. On weekdays, it operates from 6:00

a.m. to 10:00 p.m. at frequencies of 30 minutes. On Saturdays, it operates from 8:00 a.m. to 8:00 p.m.

at frequencies of 30 minutes. On Sundays, it operates from 9:00 a.m. to 8:00 p.m. at frequencies of 30

minutes. It crosses Berryessa Creek at Calaveras Boulevard west of I-680 and Montague Expressway

east of Milpitas Boulevard (Locations 1 and 5).

Route 70

Route 70 operates between the Great Mall transit center near Great Mall Parkway in Milpitas and the

Capitol LRT station near Capitol Expressway in San Jose. On weekdays, it operates from 5:00 a.m. to

11:00 p.m. at frequencies of 20 minutes. On weekends, it operates from 6:00 a.m. to 10:00 p.m. at

frequencies of 30 minutes. It crosses Berryessa Creek at Montague Expressway just east of Milpitas

Boulevard (Location 5) and Morrill Avenue south of Cropley Avenue.

Route 71

Route 71 operates between the Great Mall transit center near Great Mall Parkway in Milpitas and the

Eastridge Transit Center near Capitol Expressway in San Jose. On weekdays, it operates from 5:00 a.m.

to 10:00 p.m. at frequencies of 30 minutes. On weekends, it operates from 7:00 a.m. to 9:00 p.m. at

frequencies of 30 minutes. It crosses Berryessa Creek at Montague Expressway east of Milpitas

Boulevard (Location 5) and Piedmont Road south of Cropley Avenue.

Route 104

Route 104 Express operates between Deer Creek Road in Palo Alto and the Penitencia Creek Transit

Center south of Berryessa Road in San Jose. On weekdays, two buses provide westbound service—from

Penitencia Creek to Deer Creek—during the a.m. peak, from 6:00 a.m. to 8:00 a.m. Eastbound service is

offered in the p.m. peak between 4:00 p.m. and 6:00 p.m. The route crosses over Berryessa Creek at

Montague Expressway and Milpitas Boulevard (Location 5).
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Route 180

Route 180 Express operates between the Fremont BART station and the San Jose Diridon Transit

Center. On weekdays, it operates from 5:00 a.m. to 12 midnight at frequencies of 15 minutes. On

Saturdays, it operates from 6:00 a.m. to 12 midnight at frequencies of 30 minutes. On Sundays, it

operates from 7:00 a.m. to 12 midnight at frequencies of 30 minutes. Route 180 crosses over Berryessa

Creek at Montague Expressway east of Milpitas Boulevard (Location 5).

Route 217

AC Transit Route 217 connects the Fremont BART with the Great Mall Transit Center. On weekdays, it

operates from 5:00 a.m. to 11:00 p.m. at frequencies of 30 minutes. On weekends, it operates from

7:00 a.m. to 8:00 p.m. at 40 minute headways. It crosses Berryessa Creek at Calaveras Boulevard, just

east of Milpitas Boulevard (Location 1).

Regional Transit

Regional and local light rail transit (LRT) service is also provided by VTA through the Alum Rock-

Ohlone/Chrynoweth LRT line. The proposed VTA Bus Rapid Transit (i.e., Valley Rapid) will not serve the

study area (8). A Bay Area Rapid Transit (BART) station at Montague Expressway and Capitol Avenue

has recently begun construction and is slated to be completed by 2018. Depending on the exact

construction schedule, the modifications at Berryessa Creek may impact BART’s construction efforts.
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EXISTING PEDESTRIAN AND BICYCLE FACILITIES

In addition to conventional on-street pedestrian and bicycle facilities, the City of Milpitas offers several

recreational trails. These trails typically run along the creeks, including the Berryessa Creek studied

here. A detailed map of Milpitas’ bicycle network can be found in Appendix 2.

Table 8: Summary of Pedestrian and Bicycle Infrastructure in the Project Area

Roadway
Functional

Classification1 Sidewalks
Bicycle
Lanes

On-Street
Parking

I-880 Freeway No No No

I-680 Freeway No No No

Calaveras Boulevard Major Arterial Yes No Yes

Montague Expressway Major Arterial Yes No No

Great Mall Parkway Major Arterial Yes Yes No

Jacklyn Road Minor Arterial Yes Yes No

Abel Street Minor Arterial Yes Yes No

Milpitas Boulevard Minor Arterial Yes Yes No

Main Street Collector Yes No Yes

Cropley Ave Minor Arterial Yes Yes Yes

Morrill Ave Major Collector Yes No Yes

Piedmont Road Minor Arterial Yes Yes No

Old Piedmont Rd Local Street Yes Yes No

Los Coches St Local Street Yes No Yes

Yosemite Ave Minor Collector Yes No Yes

Ames Ave Local Street Yes No Yes

PLANNED IMPROVEMENTS

Planned Roadway Improvements

The City of Milpitas has retained the services of David J. Powers & Associates, Inc. to do a plan line

study for the Montague Expressway Widening. The study is ongoing and scheduled be completed by

June 30, 2012. In the consultant’s letter of transmittal, published through the City of Milpitas’ website,

there are references to “widening portions of Montague Expressway and replacing the existing

concrete-box culvert over Berryessa Creek with a bridge”. The plan is to add a fourth lane in both
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directions of Montague Expressway, for approximately 0.9 miles. The project is in its early stages of

environmental review, and is not expected to be completed by 2017.

In its 2035 Transportation Plan, the VTA briefly describes two projects which would impact the study

area (9). The first one, called R12 Montague Expressway and Great Mall Pkwy./Capitol Ave. Grade

Separation, proposes to “elevate Great Mall Pkwy./Capitol Ave. over Montague Expressway, placing it

at the same level of the Tasman East Light Rail system. Montague Expressway and all turn movements

will remain at-grade level.” This type of project does not seem to be consistent with the pedestrian-

oriented Transit Area Specific Plan championed by the City of Milpitas. Steve Chen, traffic engineer at

the City of Milpitas, considers this project extremely unlikely to be in place by 2017.

The second project, R11 Calaveras Boulevard Overpass Widening, seeks to “Replace the four-lane

bridge over the Union Pacific railroad tracks with a new six-lane structure as well as new bicycle and 

pedestrian facilities on both sides.” The project also “includes intersection improvements at Abel St.

and from the overpass west to Abbott Ave. on Calaveras Boulevard.”

The estimated costs of these projects are upward of $60M and $70M, respectively. They would be

funded mostly by the VTA, but the City of Milpitas would have to contribute a significant amount.

Because they are part of a long-term plan that is to be completed over the next 30 years—if or

whenever funds are available—this report assumes that these VTA 2035 projects will not be completed

by 2017.

The VTA’s 2040 plan, which is a work in progress, details two additional non-motorized transportation

projects in the study area: an $18.6M pedestrian overcrossing of Montague Expressway and a $1.5M

extension of the Berryessa Creek bicycle trail—which would connect it to the future Milpitas BART

station. These projects are not expected to be completed by 2017 and would not have a noticeable

impact on auto traffic volumes if they were.

Finally, the City of Milpitas considers an extension of Milpitas Boulevard to be a key priority in its

Transit Area Specific Plan (TASP) EIR. The project would extend Milpitas Boulevard south of Montague

Expressway, to connect it with Capitol Ave and alleviate congestion at the Great Mall Pkwy & Montague

Expressway intersection (see Figure 4). Since this project is part of the BART extension and will be done

in a design-build environment, it will likely be completed by the 2017 target date. The concept’s lane

configuration and nearby signal timings were used to model the new intersections. Although these two

intersections are not part of the scope of work, they nevertheless impact the operation of the study

intersections on Montague Expressway and Capitol Avenue.
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Figure 4: Milpitas Boulevard Extension (labeled South Milpitas Boulevard). Source: BART Silicon Valley & VTA (May 2011)

Planned Bicycle and Pedestrian Improvements

In its most recent assessment of bicycle facilities (10), the City of Milpitas found several opportunities

to connect residents with the Bay Area transit network through bicycling facilities. It also identified Abel

Street and Milpitas Boulevard as potential links to neighboring cities (Fremont and San Jose,

respectively). Constraints to the bicycle connections included I-880 and I-680, railroad tracks, and the

three Milpitas creeks (including the Berryessa Creek that is the subject of this study). The study also

noted the lack of a grid-like street network and pedestrian cut-throughs, which results in an increase in

the distance that pedestrians must travel.
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A prioritization list published in the report found that the Berryessa Creek recreational bicycle trail was

the most important of all the “priority trails” in the city. The trail ranked highest in terms of quality of

transportation, anticipated level of use, connection to residences, and ability to fill park and open space

deficiencies. Extending for 4.5 miles, the Berryessa Creek trail crosses the entire project area.

Figure 5: Berryessa Creek Trail,
near Calaveras Boulevard.

Source: Flickr’s “Pay a Bluish
Oak”
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IMPACTS AND MITIGATION MEASURES

This section includes the significance criteria for evaluation of transportation impacts, the methodology

for evaluating changes in traffic volumes, and impacts and mitigation measures.

Transportation impacts were evaluated relative to conditions which were projected to exist in the year

2017, representing the latest year when construction activities would be likely to occur. The

construction elements which were determined to have the greatest potential impacts on traffic

operations in the study area due to potential traffic diversion are:

 Temporary partial closure of lanes on Montague Expressway

 Temporary partial closure of lanes on Calaveras Boulevard

A more detailed quantitative analysis of traffic diversions and impacts was conducted for these two

closures. Full or partial closures of lanes on other roads were evaluated in terms of diversions and

changes in traffic volumes, but not using a detailed traffic operations analysis at intersections.

SIGNIFICANCE CRITERIA

All of the potential transportation impacts of the Berryessa Creek project would be temporary in

nature. All facilities would be returned to their current configurations and capacities once construction

is complete. There would be no permanent transportation impacts related to this project.

While the following significance criteria are intended for use by projects with permanent impacts, these

criteria can be used as a guide for the evaluation of potential temporary impacts. Note that even

temporary impacts may warrant mitigation during the construction period.

Traffic Operations Impacts

Traffic operations impacts for roads within Santa Clara County jurisdiction were evaluated using the

significance standards developed by the Santa Clara Valley Transportation Authority (VTA).

The CMP traffic LOS standard is LOS E. If the analysis shows that a development project is projected to

cause traffic LOS on a CMP facility (roadway or intersection) to fall from LOS E or better to LOS F under

project conditions, then the project is said to impact the facility. In addition, for facilities determined to

have been at LOS F under existing or background conditions, a project is said to impact the facility if the

analysis shows that the project will cause LOS to deteriorate by a given threshold amount. If an

intersection is already at LOS F without the project, a project is said to have a significant impact if:

 The addition of the project traffic increases the average delay for critical movements by four

(4) seconds or more, and

 The project traffic increases the critical v/c value by 0.01 or more.



Berryessa Creek Modifications Impacts and Mitigation Measures

29 Kittelson & Associates, Inc.

The exception to this threshold is when the addition of project traffic reduces the amount of average

delay for critical movements, i.e., the change in average control delay for the critical movement is

negative. In this case, the applicable threshold is an increase in the critical v/c value of 0.01 or more.

Local Circulation Impacts

For the purposes of this study, the project would impact local traffic circulation if traffic diversion would

increase traffic demand on a detour route to levels greater than the capacity of the detour route, or if

detours would cause significant increases in out-of-direction travel.

Transit Impacts

For the purposes of this study, the project would impact transit if it would increase delays on transit

routes requiring reallocation of transit vehicles.

Bicycle Impacts

For the purposes of this study, the project would impact bicycle travel if it created particularly

hazardous conditions for bicyclists or eliminated bicycle access to adjoining areas.

Pedestrian Impacts

For the purposes of this study, the project would impact pedestrians if it resulted in overcrowding on

public sidewalks, created particularly hazardous conditions for pedestrians or eliminated pedestrian

access to adjoining areas.

METHODOLOGY AND ASSUMPTIONS

This section describes the 2017 No Project traffic volumes and traffic operations, and the methodology

used to estimate potential traffic changes due to diversions caused by partial closure of Montague

Expressway or Calaveras Boulevard.

2017 No Project Traffic Forecasts

Traffic volumes for the 2017 No Project scenario were estimated by applying a growth factor of 1.07 to

the existing traffic counts. This traffic growth is based on historical trends and a qualitative assessment

of the Milpitas economic situation. In addition to this linear, area-wide growth, adjustments were made

to account for several planned developments on Montague Expressway, near the future site of the

Milpitas BART station.

A growth of 1% per year was derived based on a comparison of historical traffic counts for the CMP

intersections from years 2002 to 2006. While there was little to no growth between 2006 and 2010,

there is expectation that traffic will increase again as a result of the ongoing economic recovery. The 1%
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rate was then projected linearly from 2010 to 2017 for a growth factor of 1.07. The traffic volumes for

the baseline 2017 scenario are the result of:

1. A 7% growth over the 2010 volumes

2. Additional trips from the approved developments according to the Transit Area Specific Plan EIR

3. Adjustments at Montague Expressway and Capitol Ave to account for the Milpitas Boulevard

extension

When averaging across all intersections, 2017 volumes at the study intersections are estimated to be

about 12% higher than 2010 volumes. Table 12: 2017 Base Turning Movements at Study

IntersectionsTable 12Error! Reference source not found. breaks down the base 2017 volumes at the

study intersections.

Figure 6: Schematic of Future Volume Generation

2017
Base

Scenario

Existing Counts

1% Annual
Growth

Transit Area
Developments
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Planned Developments

The imminent construction of the Milpitas BART station on Montague Expressway & Great Mall Pkwy

has jumpstarted a wave of transit-oriented development in the city (11). Just in the past year, the City

has approved construction of at least 2500 dwelling units near Montague Expressway.

Table 9: Approved Projects in the Study Area

Project Dwelling Units

Citation Homes 732

McCandless 1,154

Shea Properties 204

Harmony Development 276

Contour Residential 134

SUM 2,500

Sheldon Ah Sing, Senior Planner for the City of Milpitas, confirmed that entitlements have been granted

to some of the developers, including Citation Homes (see Figure 7), and that they would be able to

finish before 2017 if they so desired. One of the developers, Shea Properties, expects to break ground

in the summer of 2012 and complete building their 204-unit complex in two years (12). Therefore, this

report assumes that the developers listed in Table 9 will build the residences in the next few years, such

that the full effect of their projects would be felt by 2017.

Figure 7: Citation Homes, one of the several high-density, mixed-use developments approved by the City of Milpitas.
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Table 10: Summary of TASP Project Trip Generation. Source: Milpitas TASP EIR (1)

AM PM

Type Size In Out Total In Out Total

Net Commercial 520,026 sf 564 269 833 876 826 1,702

Net Office 813,343 sf 1,074 119 1,193 238 955 1,193

Net Residential 7,185 du 792 3,218 4,010 3,480 1,409 4,889

Existing Uses – Industrial Park 2,977,555 sf 2,358 262 2,620 572 2,286 2,858

Table 11: Estimates of 2017 Approved Development Trips

AM PM

Type Size In Out Total In Out Total

Approved Projects
(Net Residential prorated by DUs)

2,500 du 276 1,120 1,396 1,211 490 1,701

Existing Use at Approved Projects
(Existing Uses prorated by sq. ft. and DUs)

572,090 sf -453 -50 -503 -110 -439 -549

Milpitas Internal Trip Reduction
(Based on TASP trip distribution)

-25% of Net 0 -268 -268 -275 -13 -288

New Trips 0 803 803 826 38 864

Table 10 shows a summary of the commercial, office and residential approved developments included

in the TASP study by Fehr and Peers (1). The Milpitas TASP calls for the creation of more than 7,000

dwelling units, which would spur 48,969 daily trips (3,400 in the AM peak and 4,613 in the PM peak).

However, the TASP has a planning horizon of 20 years and thus not all of the development will be in

place by 2017. This report assumed that only developments which have been approved as of April 2012

(i.e., those in Table 9) will be built by 2017. The number of trips presented in the TASP traffic section

was adjusted accordingly to reflect this.

The net new trips from the approved projects were estimated as the new trips from the 2,500 dwelling

units expected to be built by 2017 minus the trips from the Existing Uses (Industrial Park) that will be

replaced by these residential units and the trips that are internal to Milpitas and will not use the

freeways. The commercial and office portions of the approved land use were not assumed to be built

by 2017.

Assuming that developers move forward with their plans, there could be an increase of 803 AM trips

and 864 PM trips by the time construction is completed. Most of the new development trips would use

either Montague Expressway or Great Mall Parkway. Since the new developments are all between I-680

and I-880, the new trips were distributed evenly to these two freeways. Trips going to or from I-880

were further split among Great Mall Pkwy and Montague Expressway. In and Out splits were taken

from the TASP study.



Table 12: 2017 Base Turning Movements at Study Intersections

PM
Peak

Inde
x Major Road Minor Road SBR SBT SBL WBR WBT WBL NBR NBT NBL EBR EBT EBL

1 Jacklin Road I-680 NB Ramps 0 0 0 78 363 0 153 3 535 0 641 177

2 Jacklin Road I-680 SB Ramps 198 0 164 0 735 104 0 0 0 479 585 0

3 Calaveras I-880 NB Ramps 0 0 0 209 1342 0 567 0 369 0 3334 0

4 Calaveras Abel 213 239 159 93 1366 251 534 363 61 22 2150 345

5 Calaveras Milpitas 284 196 199 251 1554 125 159 339 482 470 1985 343

6 Great Mall I-880 NB Ramps 57 14 47 25 366 148 263 20 131 224 2339 15

7 Great Mall Abel 56 320 114 90 546 72 61 368 74 353 1959 633

8 Montague Capitol 58 1498 998 323 1004 104 207 346 231 265 2292 259

9 Montague Milpitas 495 0 528 156 1749 112 69 4 0 0 2898 496

10 Montague I-680 NB Ramps 270 0 169 82 933 0 962 188 19 0 1649 286

11 Montague Main St/Oakland 230 592 200 154 1490 169 182 332 279 367 3195 493

12 Montague Trade Zone 58 117 14 22 940 162 134 76 762 1263 2417 40

AM
Peak

Inde
x Major Road Minor Road SBR SBT SBL WBR WBT WBL NBR NBT NBL EBR EBT EBL

1 Jacklin Road I-680 NB Ramps

2 Jacklin Road I-680 SB Ramps

3 Calaveras I-880 NB Ramps 0 0 0 203 3176 0 322 0 362 28 1028 0

4 Calaveras Abel 572 352 80 66 2201 151 163 196 22 13 1147 128

5 Calaveras Milpitas 387 240 136 188 1646 137 26 137 380 473 821 194

6 Great Mall I-880 NB Ramps 11 9 7 13 1920 317 319 19 780 64 243 9

7 Great Mall Abel 360 297 72 90 1779 54 29 253 150 66 375 131

8 Montague Capitol 34 147 233 1136 2133 58 116 930 291 59 627 151

9 Montague Milpitas 412 0 78 449 2410 44 64 3 0 0 1055 457

10 Montague I-680 NB Ramps 307 0 47 52 1745 0 472 287 60 0 487 41

11 Montague Main St/Oakland 424 158 151 172 2831 169 124 181 535 187 1465 229

12 Montague Trade Zone 25 61 3 19 1584 125 89 30 776 816 841 39



2017 No Project Intersection Operations

In the existing (2012) scenario presented in Table 6, only one intersection was below the LOS standard

of E: Montague Expressway & Trade Zone Boulevard. Under the 2017 base conditions, this intersection

is expected to operate at LOS F during the AM and PM peak hours. Table 13 summarizes the level of

service of the study intersections in the baseline (i.e., without the Berryessa Creek modifications) 2017

scenario. The Existing 2012 LOS and delay are included in Table 13 for comparison purposes. Refer to

Appendix 4 for the corresponding Traffix sheets.

Table 13: Base 2017 Scenario Intersection Level of Service

(Delay in sec/veh) Existing 2017 Base

Intersection

AM Peak PM Peak AM Peak PM Peak

LOS Delay LOS Delay LOS Delay LOS Delay

1. Jacklin Road & I-680 Northbound Ramps
N/A B 16.2 N/A B 16.3

2. Jacklin Road & I-680 Southbound Ramps
N/A B+ 11.5 N/A B+ 11.8

3. Calaveras Boulevard/ I-880 NB Ramps
B 12.6 B 16.8 B 13.3 B- 18.1

4. Calaveras Boulevard/ Abel Street
D+ 38.1 D 44.1 D 40.0 D 46.5

5. Calaveras Boulevard & Milpitas Boulevard
D 40.2 D 44.1 D 42.5 D 48.8

6. Great Mall Parkway & I-880 NB Ramps
C 27.1 C+ 20.3 C 29.9 C+ 21.5

7. Great Mall Parkway & Abel Street
D 40.7 D+ 36.7 D 40.7 D+ 35.9

8. Montague Expressway & Capitol Avenue
D 49.7 E+ 56.6 E+ 57.6 E 61.0

9. Montague Expressway & Milpitas Boulevard
D 39.6 D+ 35.1 D 50.7 D 43.2

10. Montague Expressway & I-680 Northbound

Ramps
D 40.5 D 46.2 D 44.7 D- 51.1

11. Montague Expressway & Main Street/Old

Oakland
E 68.1 D- 54.8 E- 75.7 E 64.8

12. Montague Expressway & Trade Zone

Boulevard
F 94.8 F 81.4 F 96.3 F 91.9
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TRAFFIC DIVERSION ANALYSIS

Under Berryessa Creek A or B construction alternatives, there would be partial closure of lanes on

Montague Expressway and Calaveras Boulevard (not at the same time). Since these roads are major

arterial routes, lane closures would be expected to cause diversions to alternate routes. The potential

impacts of the partial closures were evaluated by estimating traffic diversions during the temporary

closures and analyzing traffic operations with the diverted traffic.

Traffic Volumes

Engineering judgment was used to determine the number of vehicles that would seek alternate routes

given the partial closures at Montague Expressway and Calaveras Boulevard. In both scenarios, it was

assumed that 50% of the traffic in each direction at the closure locations would divert. The alternate

routes for the Calaveras Boulevard closure were Great Mall Pkwy and Montague Expressway. For the

Montague Expressway closure, the alternate routes were assumed to be Great Mall Pkwy, Calaveras

Boulevard, and Capitol Ave. The diverted traffic was split evenly between northerly and southerly

destinations (i.e., half were assumed to go north and half were assumed to go south.)

Calaveras Boulevard Diversion

Calaveras Boulevard bridge construction would occur at the Berryessa Creek crossing east of North

Hillview Drive.

The A Alternatives for Berryessa Creek would modify the structure at Calaveras Boulevard, requiring

closure of one of the six lanes for a period of 30 days. The B Alternatives for Berryessa Creek would

replace the structure at Calaveras Boulevard, requiring closure of three of the six lanes for a period of

120 days. Partial traffic flow would be maintained at all times by restriping the open portion of the

roadway to two lanes in each direction.

It is assumed that with partial closure of Calaveras Boulevard, 50 percent of the traffic in each direction

would choose to divert from Calaveras Boulevard to alternative routes. Existing traffic counts at each

intersection on Calaveras Boulevard were used to estimate the origins and destinations of traffic

through the affected area. Based on proportions of turn movements, it was estimated that

approximately 50 percent of the traffic in each direction is destined towards the north and 50 percent

towards the south. Although several alternative routes would be available, as a conservative analysis all

diverted traffic was assumed to use Great Mall Parkway and Montague Expressway to cross between I-

880 and I-680 in each direction.

Montague Expressway Diversion

The A Alternatives for Berryessa Creek would modify the structure at Montague Expressway, requiring

closure of one of the seven lanes for a period of 10 days. The B Alternatives would include bridge

replacement on Montague Expressway. Based on the description received from TetraTech, this would
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involve partial road closure on Montague Expressway for a period of 120 days. Partial traffic flow would

be maintained at all times by restriping the roadway to two lanes in each direction.

It is assumed that due to partial closure of Montague Expressway, 50 percent of the traffic in each

direction would divert away from Montague Expressway onto parallel roadways like Calaveras

Boulevard and Great Mall Parkway.

Intersection Geometry in Montague Expressway

Of the study intersections, the only one near a proposed closure point is Montague Expressway &

Milpitas Blvd. For this reason, all other intersections were assumed to retain their original, base

geometry. For the Montague Expressway partial closure, this intersection is expected to be completely

reconfigured during construction of the Berryessa Creek modifications. The schematic below shows the

base and project lane configurations.
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Impact 1: Construction Alternatives A or B would cause temporary significant impacts at three

locations, at the intersections of Montague Expressway with Capitol Avenue, Montague Expressway

with Main Street and Montague Expressway with Trade Zone Boulevard.

Table 14: Year 2017 Level of Service - Calaveras Boulevard Partial Closure

(Delay in sec/veh) 2017 Base 2017 Calaveras Partial Closure

Intersection

AM Peak PM Peak AM Peak PM Peak

LOS Delay LOS Delay LOS Delay LOS Delay

1. Jacklin Road & I-680 Northbound

Ramps
N/A B 16.3 N/A

B 16.3

2. Jacklin Road & I-680 Southbound

Ramps
N/A B+ 11.8 N/A

B+ 11.8

3. Calaveras Boulevard/ I-880 NB Ramps
B 13.3 B- 18.1 B 12.5 B 13.9

4. Calaveras Boulevard/ Abel Street
D 40.0 D 46.5 D 39.2 D 44.8

5. Calaveras Boulevard & Milpitas

Boulevard
D 42.5 D 48.8 D 40.0 D 43.0

6. Great Mall Parkway & I-880 NB Ramps
C 29.9 C+ 21.5 C- 32.8 C- 34.2

7. Great Mall Parkway & Abel Street
D 40.7 D+ 35.9 D 40.1 D+ 35.8

8. Montague Expressway & Capitol

Avenue
E+ 57.6 E 61.0 F 83.8 E 63.0

9. Montague Expressway & Milpitas

Boulevard
D 50.7 D 43.2 D- 54.6 D 50.6

10. Montague Expressway & I-680

Northbound Ramps
D 44.7 D- 51.1 D 44.7 D- 51.1

11. Montague Expressway & Main

Street/Old Oakland
E- 75.7 E 64.8 F 97.3 F 98.7

12. Montague Expressway & Trade Zone

Boulevard
F 96.3 F 91.9 F* 124.5 F* 114.8

* Although these intersections were failing without the project, the impact is considered significant because delay was

observed to increase by more than four seconds
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During the AM peak hour, the LOS at the Montague/Capitol Avenue intersection would change from E

under 2017 Base (No Project) to F under Calaveras Boulevard Partial Closure.

During the AM and PM peak hour, the LOS would change from E under 2017 Base to F under Calaveras

Boulevard Partial Closure.

During the AM and PM peak hour, the LOS at the Montague/Trade Zone intersection under 2017 Base

(No Project) and 2017 with Calaveras Boulevard Partial Closure would be LOS F. The Calaveras closure

would add more than 4 seconds of delay to the critical movements during the AM and PM peak.

Mitigation 1a.The project sponsor shall coordinate with Santa Clara County to monitor traffic

operations at the intersection of Montague and Capitol, and if necessary, revise signal timings

and/or implement manual traffic control during peak periods at the intersection during the

period of partial closure of Calaveras Boulevard. Implementation of Mitigation 1a would reduce

the temporary impact to a less than significant level.

A traffic operations analysis using Traffix software indicated that optimizing the cycle length would

bring the LOS from F to an acceptable LOS E.

Mitigation 1b. Implement Mitigation 1a at the intersection of Montague and Main. No other

mitigation is feasible. The impact at this location would be a temporary significant and

unavoidable impact.

Mitigation 1c. Implement Mitigation 1b at the intersection of Montague and Trade Zone. No

other mitigation is feasible. The impact at this location would be a temporary significant and

unavoidable impact.

Impact 2: Construction Alternatives A or B would cause temporary significant impacts at the

intersection of Montague and Trade Zone Boulevard.

Mitigation 2a. Implement Mitigation 1a at the intersection of Montague and Trade Zone

Boulevard. No other mitigation is feasible. The impact at this location would be a temporary

significant and unavoidable impact.

Note that significant and unavoidable Impacts 1 and 2 at the intersections of Montague with Main

and Montague with Trade Zone were also identified as “significant and unavoidable” impacts in the

TASP EIR due to growth in traffic volumes from the approved projects that are part of the TASP.
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(Delay in sec/veh) 2017 Base 2017 Montague Partial Closure

Intersection

AM Peak PM Peak AM Peak PM Peak

LOS Delay LOS Delay LOS Delay LOS Delay

1. Jacklin Road & I-680 Northbound
Ramps N/A B 16.3 N/A B 16.3

2. Jacklin Road & I-680 Southbound
Ramps N/A B+ 11.8 N/A B+ 11.8

3. Calaveras Boulevard/ I-880 NB Ramps B 13.3 B- 18.1 B- 19.9 D+ 37.0

4. Calaveras Boulevard/ Abel Street D 40.0 D 46.5 D 42.0 D 49.7

5. Calaveras Boulevard & Milpitas

Boulevard D 42.5 D 48.8 D 48.0 E 59.7

6. Great Mall Parkway & I-880 NB Ramps C 29.9 C+ 21.5 C 31.4 C- 32.5

7. Great Mall Parkway & Abel Street D 40.7 D+ 35.9 D 39.9 D+ 35.7

8. Montague Expressway & Capitol

Avenue E+ 57.6 E 61.0 E- 79.5 E 63.3

9. Montague Expressway & Milpitas

Boulevard D 50.7 D 43.2 E+ 57.7 D- 53.9

10. Montague Expressway & I-680

Northbound Ramps D 44.7 D- 51.1 C- 33.8 D 47.3

11. Montague Expressway & Main

Street/Old Oakland E- 75.7 E 64.8 E- 78.3 E+ 60.0

12. Montague Expressway & Trade Zone

Boulevard F 96.3 F 91.9 F* 146.7 F* 154.3
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LOCAL CIRCULATION

Impact 3: Complete closure of Old Piedmont Road (Authorized Plan) would require traffic to divert to
alternative routes. This would be a less than significant impact.

Closure of Old Piedmont Road (Location 10) would require diversion to alternative routes such as

Piedmont Road, Bloomsbury Way and Tunis Road. The temporary diversion would last up to 30 days

under the Authorized Plan. The number of vehicles impacted would be less than 40 during peak hours.

The diverted vehicles would be well within the capacity of the alternative routes. The out-of-direction

travel would typically be less than one-half mile.

Mitigation 3: None required.

Impact 4: Complete closure of Los Coches Street east of Piedmont Road (B alternatives) would
require traffic to divert to alternative routes. This would be a less than significant impact.

Closure of Los Coches Street (Location 2) would require diversion to alternative routes such as Yosemite

Drive. The temporary diversion would last up to 60 days with the B alternatives. The number of vehicles

impacted would be up to 550 during peak hours. The diverted vehicles would be within the capacity of

the alternative routes. The out-of-direction travel would be up to 1.5 miles.

Mitigation 4: None required.

Location 3: Yosemite Drive. Partial closure of Yosemite Drive would involve the closure of one traffic

lane. Traffic would continue to use two lanes in one direction but only one lane in the other direction.

This would add delays to traffic on Yosemite Drive but would not require diversion to alternative

routes.

Location 4: Ames Avenue. Partial closure of Ames Avenue would involve the closure of one traffic lane

for a duration of up to 10 days. The traffic flow on Ames Avenue could be maintained on the single

available lane using construction flagging during the period of lane closure. The use of construction

flagging would add delay to the traffic on Ames Avenue as only one direction of traffic could be served

at a time. Ames Avenue carries 283 AM peak hour trips and 278 PM peak hour trips. A portion of this

traffic may divert to alternate routes like Sinclair Frontage Road and Yosemite Avenue (if the partial

closure on Yosemite Avenue is not concurrent with Ames Avenue). This would result in additional

delays to traffic on the alternate routes.

TRANSIT

Impact 5: Partial closures of streets would temporarily increase delays for transit vehicles during the

construction period. This would be a temporary significant impact.

VTA transit bus routes that use streets and bus stops in the project area would be impacted due to

partial lane closures. Routes 46, 70, 71, 104 and 180 would experience additional delays due to the
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partial closure of Montague Expressway. Route 47 would experience additional delays due to the partial

closures of both Calaveras Boulevard and Montague Expressway.

Mitigation 5 The project sponsor shall coordinate with Santa Clara VTA to identify the schedule

of lane closures and, if necessary, provide for temporary manual traffic control to give priority

for transit vehicles through congested corridors during the construction period. Implementation

of Mitigation 8 will reduce the temporary impact to a less than significant level.

BICYCLE CIRCULATION

Impact 6: Full closures of streets (all alternatives) would temporarily require bicycles to use

alternative routes during the construction period. This would be a temporary significant impact.

The Authorized Plan includes full closure of Old Piedmont Road for 30 days. The B alternatives include

full closure of Los Coches Street for 60 days. Pedestrians would need to use alternate routes during

these closure periods.

Mitigation 6: The project sponsor shall prepare traffic management plans which include

advance notice of street closures so that bicyclists who typically use the creek crossings can

identify alternative routes. Implementation of Mitigation 9 will reduce the temporary impact to

a less than significant level.

PEDESTRIAN CIRCULATION

Impact 7 Full closures of streets (all alternatives) would temporarily require pedestrians to use

alternative routes during the construction period. This would be a temporary significant impact.

The Authorized Plan includes full closure of Old Piedmont Road for 30 days. The B alternatives include

full closure of Los Coches Street for 60 days. Pedestrians would need to use alternate routes during

these closure periods.

Mitigation 7: The project sponsor shall prepare traffic management plans which include

advance notice of street closures so that pedestrians who typically use the creek crossings can

identify alternative routes. Implementation of Mitigation 10 will reduce the temporary impact to

a less than significant level.

Impact 8: Partial closures of streets (all alternatives) would temporarily require pedestrians to use

the other side of the street during the construction period. This would be a less than significant

impact.

During the partial lane closures, it will be necessary to close the sidewalk on one side of the street at

each location. Pedestrians will need to detour to the sidewalk on the other side of the street. This

closure will cause some inconvenience at these locations but will not cause significant increases in delay

for pedestrian movements.
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Interruptions to pedestrian traffic may occur due to other construction activities like floodplain

excavation or floodwall construction.

Mitigation 8: None required.
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Level of service (LOS) is a concept developed to quantify the degree of comfort (including such

elements as travel time, number of stops, total amount of stopped delay, and impediments caused by

other vehicles) afforded to drivers as they travel through an intersection or roadway segment. Six

grades are used to denote the various level of service from “A” to “F”. Most of the material in this

appendix is adapted from the Transportation Research Board, Highway Capacity Manual, (2000).

Signalized Intersections

The six level-of-service grades are described qualitatively for signalized intersections in the table below.

Additionally, the table in the next page identifies the relationship between level of service and average

control delay per vehicle. Control delay is defined to include initial deceleration delay, queue move-up

time, stopped delay, and final acceleration delay. Using this definition, Level of Service “D” is generally

considered to represent the minimum acceptable design standard. However, jurisdictions are free to

choose their standard Level of Service.

Level-of-Service Definitions (Signalized Intersections)

Level of
Service Average Delay per Vehicle

A
Very low average control delay, less than 10 seconds per vehicle. This occurs when progression is extremely favorable, and most
vehicles arrive during the green phase. Most vehicles do not stop at all. Short cycle lengths may also contribute to low delay.

B

Average control delay is greater than 10 seconds per vehicle and less than or equal to 20 seconds per vehicle. This generally
occurs with good progression and/or short cycle lengths. More vehicles stop than for a level of service A, causing higher levels of
average delay.

C

Average control delay is greater than 20 seconds per vehicle and less than or equal to 35 seconds per vehicle. These higher
delays may result from fair progression and/or longer cycle lengths. Individual cycle failures may begin to appear at this level.
The number of vehicles stopping is significant at this level, although many still pass through the intersection without stopping.

D

Average control delay is greater than 35 seconds per vehicle and less than or equal to 55 seconds per vehicle. The influence of
congestion becomes more noticeable. Longer delays may result from some combination of unfavorable progression, long cycle
length, or high volume/capacity ratios. Many vehicles stop, and the proportion of vehicles not stopping declines. Individual cycle
failures are noticeable.

E

Average control delay is greater than 55 seconds per vehicle and less than or equal to 80 seconds per vehicle. This is usually
considered to be the limit of acceptable delay. These high delay values generally (but not always) indicate poor progression, long
cycle lengths, and high volume/capacity ratios. Individual cycle failures are frequent occurrences.

F

Average control delay is in excess of 80 seconds per vehicle. This is considered to be unacceptable to most drivers. This condition
often occurs with oversaturation. It may also occur at high volume/capacity ratios below 1.0 with many individual cycle failures.
Poor progression and long cycle lengths may also contribute to such high delay values.
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Level-of-Service Criteria for Signalized Intersections

Level of
Service Average Control Delay per Vehicle (Seconds)

A <10.0

B >10 and 20

C >20 and 35

D >35 and 55

E >55 and 80

F >80

Unsignalized Intersections

Unsignalized intersections include two-way stop-controlled (TWSC) and all-way stop-controlled (AWSC)

intersections. The 2000 Highway Capacity Manual (HCM) provides models for estimating control delay

at both TWSC and AWSC intersections. A qualitative description of the various service levels associated

with an unsignalized intersection is presented in Table B3. A quantitative definition of level of service

for unsignalized intersections is presented in Table B4. Using this definition, Level of Service “E” is

generally considered to represent the minimum acceptable design standard.

Level-of-Service Criteria for Unsignalized Intersections

Level of

Service Average Delay per Vehicle to Minor Street

A

 Nearly all drivers find freedom of operation.

 Very seldom is there more than one vehicle in queue.

B

 Some drivers begin to consider the delay an inconvenience.

 Occasionally there is more than one vehicle in queue.

C

 Many times there is more than one vehicle in queue.

 Most drivers feel restricted, but not objectionably so.

D

 Often there is more than one vehicle in queue.

 Drivers feel quite restricted.

E

 Represents a condition in which the demand is near or equal to the probable maximum number of vehicles that can be
accommodated by the movement.

 There is almost always more than one vehicle in queue.

 Drivers find the delays approaching intolerable levels.

F

 Forced flow.

 Represents an intersection failure condition that is caused by geometric and/or operational constraints external to the

intersection.
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Level-of-Service Criteria for Unsignalized Intersections

It should be noted that the level-of-service criteria for unsignalized intersections are somewhat

different than the criteria used for signalized intersections. The primary reason for this difference is that

drivers expect different levels of performance from different kinds of transportation facilities. The

expectation is that a signalized intersection is designed to carry higher traffic volumes than an

unsignalized intersection. Additionally, there are a number of driver behavior considerations that

combine to make delays at signalized intersections less galling than at unsignalized intersections. For

example, drivers at signalized intersections are able to relax during the red interval, while drivers on the

minor street approaches to TWSC intersections must remain attentive to the task of identifying

acceptable gaps and vehicle conflicts. Also, there is often much more variability in the amount of delay

experienced by individual drivers at unsignalized intersections than signalized intersections. For these

reasons, it is considered that the control delay threshold for any given level of service is less for an

unsignalized intersection than for a signalized intersection. While overall intersection level of service is

calculated for AWSC intersections, level of service is only calculated for the minor approaches and the

major street left turn movements at TWSC intersections. No delay is assumed to the major street

through movements. For TWSC intersections, the overall intersection level of service remains

undefined: level of service is only calculated for each minor street lane.

In the performance evaluation of TWSC intersections, it is important to consider other measures of

effectiveness (MOEs) in addition to delay, such as v/c ratios for individual movements, average queue

lengths, and 95th-percentile queue lengths. By focusing on a single MOE for the worst movement only,

such as delay for the minor-street left turn, users may make inappropriate traffic control decisions. The

potential for making such inappropriate decisions is likely to be particularly pronounced when the HCM

level-of-service thresholds are adopted as legal standards, as is the case in many public agencies.

Level of Service Average Control Delay per Vehicle (Seconds)

A <10.0

B >10.0 and  15.0

C >15.0 and  25.0

D >25.0 and  35.0

E >35.0 and  50.0

F >50.0
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Figure 9: Bicycle Network in Milpitas (10). Double-click to open PDF file.



Appendix 3 Approved
Developments in

the Study Area



Figure 10: Approved Developments in Milpitas (does not include 2012 projects). Double-click to open PDF file
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Service



Figure 11: Existing AM Traffix Sheets. Double-click to open PDF file
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Figure 12: Existing AM Traffix Sheets. Double-click to open PDF file.
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Figure 13: Base 2017 AM Traffix Sheets. Double-click to open PDF file
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Figure 14: Base 2017 PM Traffix Sheets. Double-click to open PDF file.
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Figure 15: Calavaras Closure AM Traffix Sheets. Double-click to open PDF file
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Figure 16: Calavaras Closure PM Traffix Sheets. Double-click to open PDF file.
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Figure 17: Montague Closure AM Traffix Sheets. Double-click to open PDF file
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Figure 18: Montague Closure AM Traffix Sheets. Double-click to open PDF file
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Organization of Appendix G 
 
Appendix G is organized into the following sections. 
 
Section 1 explains the purpose of this response to comments appendix. 
 
Section 2 provides responses to comments sorted by the resource categories of the GRR/EIS and 
has been provided so that the reader may easily find all responses to any specific resource 
category. 
 
Section 3 contains copies of comments received. The comments are organized, according to the 
affiliation of the commenter, into five categories: Federal Agency, State Agency, Regional and 
Local Agency, and General Public. Specific issues within comments received have been assigned 
a response report identification number. Response identification number(s) are shown in 
parenthesis following the comment listing. 
 
 



Section 1 Introduction 
 
Purpose 

This appendix contains the responses to comments received on the Berryessa Creek 
Project, Draft Integrated General Reevaluation Report/ Environmental Impact Statement 
(GRR/EIS). The 45-day public review period for the draft document began on March 22, 2013 
and ended on May 5, 2013. A notice of availability (NOA) of the Draft GRR/EIS was published 
in the Federal Register March 22 prior to public review. A public workshop and hearing were 
held on April 18 at Milpitas Community Center to provide additional opportunities for comments 
on the Draft GRR/EIS.  As required by environmental regulatory policies – National 
Environmental Policy Act (NEPA), the U.S. Army Corps of Engineers (Corps) as lead agency 
for the Final GRR/EIS, are required to respond to substantive environmental issues raised during 
the review and consultation process.  

During the public review period, comments were received on the Draft GRR/EIS from 
Federal, State, and local agencies, and the general public. Comments were received in a variety 
of media, including letters, emails, telephone, and public workshops. These are collectively 
referred to as “comments” throughout this appendix. This appendix contains copies of all written 
and email comments received on the Draft GRR/EIS and all verbal comments received at the 
April 18 meeting (in the form of the written transcripts of the meeting). 

  Seven comment letters were received on the draft GRR/EIS from Federal, State, and 
local agencies and one letter and one personal conversation from members of the public. Most 
comments were focused around transportation, water quality, biological resources, public safety, 
and benefits. 



Section 2 Response to Comments  
 
  



Comments and Responses  
on  

Draft EIS for Berryessa Creek General Reevaluation Report 
June 2013 

 

No. Agency Comment Response 
    1. U.S. 

Environmental 
Protection 
Agency 

The Final EIS should specifically consider the 
effects of rising sea level on the Berryessa Creek 
Project 

A sensitivity analysis was conducted based on the 
maximum sea level rise scenario calculated for 
the San Francisco Bay Shoreline Study.  When 
this maximum value was applied in the hydraulic 
model downstream of the Berryessa project, its 
effects were negligible upstream of the Calaveras 
crossing. 
 

2. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should include additional 
discussion, and if possible, quantification of the 
shade benefits of Alternative 4/d and consider the 
feasibility of modifying alternatives 2A/d and 
2b/d to add trees to reduce the temperature of 
Berryessa Creek.    

Due to the limited space within the right-of-way, 
the location of the flood walls proposed under 
Alternative 2A/d and 2B/d, and the Corps 
requirement of 15 feet obstruction free zone, trees 
are not able to be incorporated into either 
alternative.  Expanding the right-of-way to 
include features that reduce water temperatures to 
improve habitat would be ecosystem restoration 
measures.  Since ecosystem restoration is not a 
Congressionally-authorized project purpose, the 
Corps cannot propose such measures. 
Alternative 4/d allows for vegetation benches as 
an aesthetic feature which would also shade the 
stream channel.  Stream temperature is controlled 
by multiple factors whose influences are difficult 
to examine independently. The effectiveness of 
riparian vegetation to shade stream depends of 
the buffer width and canopy cover. The 
vegetative buffer width and canopy cover 
proposed under Alternative 4/d is assumed to 
provide some benefit to the stream channel but 
the buffer zone (approximately 4 meters) would 
not be as wide as typical management practices 
(30 meters) to provide a maximum benefit.   A 
Corps study showed that a buffer zone 7 meters 
wide fail to adequately keep stream temperatures 
from increasing. The vegetation benches 
proposed under Alternative 4/d is expected to 
slow runoff, trap sediments, and provide food and 
habitat for wildlife. Discussion in Section 5.4.3.4 
has been revised. Chapter 13 (References) has 
been revised to include “U.S. Army Corps of 
Engineers. 1991. Buffer strips for riparian zone 
management. Waltham, MA.” 

3. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should discuss the cumulative 
impacts of the Greenbelt bypass, and clarify 
whether any of the project alternatives would 
preclude floodplain terracing and riparian 
revegetation of the Greenbelt Reach.  

The Santa Clara Valley Water District does not 
have any funds available for any planning, 
design, or construction of the area upstream of I-
680, therefore, they Greenbelt bypass is not a 
foreseeable project. 
The final alternative will not preclude future 



work in the Greenbelt Reach.  
4. U.S. 

Environmental 
Protection 
Agency 

The Army Corps should coordinate closely with 
the Regional Water Quality Control Board, so 
that dewatering does not unexpectedly withdraw 
contaminated groundwater nor expand the plume 
beyond the control of wells designed to control 
contaminate migration.  

The Corps and/or contractor would work closely 
with the Regional Water Quality Control Board. 
Excavation depth should not exceed 2 or 3 ft 
along the creek bed in the area of concern. If 
greater depths are required, then the project hydro 
geologist and/or civil engineer should determine 
from the historical data the risk involved in 
encountering contaminated groundwater from the 
JCI plume sites. If there is a risk, one solution 
would be to use Baker Tanks for collecting and 
holding the low level dewatering discharge. 

5. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should discuss requirements for 
treatment and discharge of contaminated 
groundwater.  

Obtaining a Low Threat Discharge Permit should 
be sufficient to cover the treatment and discharge 
of the potentially contaminated groundwater.  A 
Notice of Intent (NOI) is required by the 
Regional Water Quality Board. 

6. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should clearly describe the 
circumstance under which potentially 
contaminated soil would be sampled, and 
contaminated soil would be managed as 
hazardous waste rather then redeposited in levees 
or the adjacent road base.  

The need for contaminated soil sampling and/or a 
recognized environmental concern would be 
determined by an Environmental 
Professional (EP). The EP should be performing 
monitoring inspections throughout the soil 
excavation phase of the project. Suspected soil 
and water contaminated samples will be analyzed 
by a certified lab prior to classification decisions 
and managed in accordance with required 
regulations. 

7. U.S. 
Environmental 
Protection 
Agency 

The final EIS should expand the discussion of 
permanent impacts, such as sediment loading, 
nutrient loading, temperature, and stream 
velocities, particularly where more detailed 
information is available in appendices.   

Discussion in Section 5.4.3.2 and Section 5.4.3.3 
has been revised to include additional information 
sediment transport and deposition.  

8. U.S. 
Environmental 
Protection 
Agency 

The Final EIS should explain the basis for the 
selection of Alternative 2A/d as the 
environmentally preferred alternative.  

Discussion in Section 5.17 has been revised to 
include additional information on why 
Alternative 2A/d is the environmentally preferred 
alternative.  

9. U.S. 
Environmental 
Protection 
Agency 

Discuss, in the Final EIS, the impact of Levee 
Vegetation Management Policy on the Corps 
obligations to mitigate tree removal and other 
impacts that increase water temperatures.  

The alternatives considered are downstream of I-
680 which has no waterside trees along the creek. 
Section 5.5.3.2 discusses the potential for 15 
landside trees to be removed for construction 
access. These trees are on private property and 
would be replaced on site. Removal of the 
landside trees is not expected to have effects on 
water temperature since there is little shade 
benefit due to their distance of the creek.  
The upstream of I-680 reach which includes the 
greenbelt area is not being carried forward, 
therefore, no trees shall be removed in the 
greenbelt as a result of this project.   
 

10. U.S. 
Environmental 
Protection 
Agency 

Identify in the Final EIS, trees to be removed as 
part of the project, for which mitigation of the 
removal would be required by state or local 
regulations.  

A figure has been added to Appendix A which 
shows the potential trees to be removed.  

11. U.S. The Final EIS should include a breakdown of Discussion in Section 7.4 been revised to include 



Environmental 
Protection 
Agency 

maintenance activities, frequency, extent and 
costs, as well as assumptions used to estimate 
costs.  

additional maintenance details.  Since 
Alternatives 2B/d and 4/d include more 
infrastructure, maintenance costs are higher. 

12. U.S. 
Environmental 
Protection 
Agency 

Commit, in the Final EIS to: 
Request that bidding construction contractors 
provide information on emissions from 
construction equipment and give preference to 
contractors employing clean construction fleets 

Discussion in Section 5.2.3.6  has been revised to 
included the following: “The contractor would be 
required to provide information on emission from 
construction equipment to BAAQMD and avoid 
the use of portable generators where power can 
be practically obtained from the local power 
grid.” 
Additionally giving preference to contractors 
employing clean construction fleets would be 
written in as part of the contract specifications.  

13. U.S. 
Environmental 
Protection 
Agency 

Avoid the use if portable generators where power 
can be practically obtained from the local power 
grid.  

See response to comment #12  above. 

14. U.S. 
Environmental 
Protection 
Agency 

Develop a construction traffic and parking 
management plan that minimizes traffic 
interference and maintain traffic flow.  

Discussion in Section 5.7.2.6  includes the 
requirement for the contractor to develop a 
Traffic Control Plan to minimize traffic 
interference and maintain traffic flow. These 
requirements would be included in the 
contraction specifications.  

15. U.S. 
Environmental 
Protection 
Agency 

Include in the Final EIS, a map of the sensitive 
receptors mentioned in the Draft EIS, and commit 
to locate operating construction equipment and 
staging zones away from these sensitive 
receptors, to the extent practicable. 

A figure of the sensitive receptors near the 
downstream project area has been added to 
Appendix A. Construction equipment and staging 
areas would be located away from these sensitive 
receptors, to the greatest extent practicable. 

16. City of Milpitas The City request clarification of planned trails 
including pedestrian bridges within the 
improvements and alternatives. 

Recreational trails are not planned under the 
alternatives. Section 3.7.5.4 has been revised to 
remove mention of recreational trails.  However, 
local interests, including the City of Milpitas, can 
pursue overlaying trails on the maintenance 
roads. 

17. City of Milpitas The City requests that the preferred alternative be 
identified as a FEMA certified levee.  

Thank you for your comment. The primary Corps 
objective is to reduce flood risk damages. The 
Corps develops alternatives and alternative sizing 
based on a benefit-cost analysis; it does not 
design alternatives with a preset level of 
performance.  Alternative 2A/d meets all the 
Corps requirements.  

18. City of Milpitas The EIS should clearly indicate if the preferred 
alternative will have any adverse impact on 
Milpitas ability to discharge its storm flows.  

The selected alternative will not impede local 
drainage.  Local storm drainage inflows were 
included in the hydrological analysis as 
documented in Section 2.8 of the 2003 
Hydrology Report. 

19. City of Milpitas The Transit Area Specific Plan has not been 
considered in the EIS.   

Per Corps guidance (Engineer Regulation 1105-
2-100 paragraph E-19j), the economic benefits 
analysis excludes future development that is 
assumed to be above the “100-year” floodplain.  
If the development is within the “100-year” 
floodplain, damages and benefits to those 
structures cannot be counted.   The Transit Area 
Specific Plan can be considered in the mandatory 
future economic updates if required. 



20. City of Milpitas Jacklin Road/ Abel Street would likely be utilized 
as a diversion route for traffic traveling to and 
from SR237. The EIS does not provide 
assessment of the traffic impacts and mitigation, 
if required, for the Jacklin Road/ Abel Street.  

Traffic counts were taken at the intersections of 
Jacklin Road & I-680 Northbound Ramps, 
Jacklin Road & I-680 Southbound Ramps, and 
Calaveras Boulevard/ Abel Street. The base line 
level of service (LOS) at each intersection was B, 
B+, and D respectively. Based on the 
assumptions of the traffic analysis in Appendix F 
the LOS of each intersection did not change with 
during a temporary partial closure of Calaveras 
Blvd or a temporary partial closure of Montague 
Express Way.  

21. City of Milpitas  The EIS needs to accurately assess and mitigate 
vehicle traffic impacts and pedestrian access 
impacts within the existing and entitled lad use 
changes in Los Coches Street.  

The traffic analysis developed an existing (2012) 
scenario, with current traffic counts, timings, and 
geometry. Since project construction will not 
occur until 2017, estimates of future volumes 
were needed. Starting from counts conducted in 
2008 and 2010, an annual growth rate of 1% was 
applied and approved project trips from 
residential developments near the future Milpitas 
BART station were added. On average, traffic 
volumes in 2017 were about 12% higher than 
those in the existing 2012 scenario. 
Alternative 2A has been selected to be 
implemented. Alternative 2A would require 
partial closure of Los Coches Street for 
approximately 30 days and traffic would be 
diverted to alternative routes. Mitigation 
measures listed in Section 5.7.3.6 would be 
implemented to reduce impacts to traffic.  

22. City of Milpitas The document needs to determine if concurrent 
creek improvement construction activities at each 
of the road crossings would have adverse 
cumulative traffic impacts.   

Creek improvements will not be concurrent; 
construction will proceed from downstream to 
upstream over a 2-year period. Discussion in 
Section 5.7.3.2 has been revised to include the 
following: “Closures would not be concurrent to 
reduce traffic congestion.” 

23. City of Milpitas  The EIS does not describe traffic impact from the 
proposed URRR trestle replacement or identify 
traffic impacts of construction and operation of 
temporary bypass railroad track.  

After further investigation a temporary bypass 
would not be needed since deliveries not made 
every day. Section 5.7.3.2 has been revised to 
include the following: “URRR trestle 
replacement would be completed in one day to 
reduce effects.  Replacement of URRR trestle be 
scheduled for delivery-free day.” 

24. Santa Clara 
Valley 
Transportation 
Authority 

There is a large planning district within flood 
impact area E, known as the Transit Area 
Specific Plan. The area of new development is 
large than described in the text, and also not 
limited to renovations and construction on vacant 
parcels.  

Discussion in Section 2.3.3.1 has been revised to 
include the following: “The City of Milpitas’ 
Transit Area Specific Plan borders Berryessa 
Creek at South Milpitas Blvd. The Transit Area 
Specific Plan is a plan for the redevelopment of 
an approximately 437-acre area in the southern 
portion of the City that currently includes a 
number of industrial uses near the Great Mall 
shopping center. Development is projected to be 
complete by 2030.” 

25. Santa Clara 
Valley 
Transportation 
Authority 

The failure to construct the flood control project 
will somewhat reduces the availability of non-
motorized access to the BART system.  

Thank you for your comment.  



26. Santa Clara 
Valley 
Transportation 
Authority 

Tables 2-6 through 2-9, 2-11 should be reviewed 
based on recent redevelopment in Milpitas area.  
 

Tables 2-6 and 2-9, 2-11 describes current 
conditions.   

27. Santa Clara 
Valley 
Transportation 
Authority 

Table 2-10 should add a column for Milpitas 
Transit Area Specific Plan area. 

See response to comment #19.  

28. Santa Clara 
Valley 
Transportation 
Authority 

Discussion on page 3-4 could be expanded to 
note the importance of the trail system in 
providing access to the planned Milpitas BART 
station now under construction.  

Thank you for your comment.  

29. Santa Clara 
Valley 
Transportation 
Authority 

Section 3.6.3.6 last bullet add “and would provide 
an additional beneficial point of access to the 
planned Milpitas BART station.” 

Discussion in Section 3.6.3.6 has been revised to 
include the following:  “and would provide an 
additional beneficial point of access to the 
planned Milpitas BART station.” 

30. Santa Clara 
Valley 
Transportation 
Authority 

Section 3.7.2.1 Discussion of Additional Flood 
Related Risks on page 3-38 should include 
impact of Berryessa Creek flooding on the 
proposed BART extension and Milpitas station. 
In the absence of the flood control project, the 
BART extension and station will need to 
incorporate flood proofing measures. The cost of 
those measures is not yet known but likely to be 
in the millions of dollars. In addition, the Milpitas 
station is expected to serve as a major intermodal 
transit center. Flooding from Berryessa Creek 
could cut off access to the station, impairing 
access to BART, light rail and bus services. 

Discussion on page 3-39 has been revised to 
include the following: “flooding from Berryessa 
Creek could cut off access by non-motorized and 
other traffic to the proposed BART station, which 
would impair access to a key intermodal 
transportation center.”  

31. Santa Clara 
Valley 
Transportation 
Authority 

Section 4.1.2.1 (Land Use) incorrectly states that 
the land use extending downstream to Montague 
Expressway is "not expected to change in the 
future." This area includes a portion of the TASP 
as well as the city's Midtown planning area, both 
of which are planned for high-density 
redevelopment including significant residential 
density. 

Discussion in Section 4.1.2.1 has been revised to 
include the following: “The City of Milpitas’ 
TASP redevelopment plan is located adjacent to 
the study area along Montague Expressway. This 
area would be redeveloped in to mixed use, 
urban, and high density residential.” The 
statement of “not expected to change in the 
future" has been removed.  

32. Santa Clara 
Valley 
Transportation 
Authority 

Section 4.7.2.6- The light rail line within the 
study area is the Alum Rock-Santa Teresa line 
(not Ohlone-Chynoweth). 

Discussion in Section 4.7.2.6 has been revised to 
include the Alum Rock-Santa Teresa line. 

33. Santa Clara 
Valley 
Transportation 
Authority 

Section 4.9.2- The discussion of the proposed city 
trail system describes the trail being used by 
"children and families" to reach city parks. While 
this is true, VTA wishes to note that it views the 
trail system as more than just a play area for 
children. Bicycle facilities are now viewed as an 
integral element of the transportation network, 
serving commuters and general transportation 
purposes as a supplement to roads and highways. 
Trails are used by persons of all ages. VTA notes 
that while the DEIS has appropriately discussed 
the recreational aspect of trail usage, it should 
also acknowledge the transportation benefit.  

Discussion in Section 4.9.2 has been revised to 
refer to those using the city trail system as 
recreationist and commuters.    

34. Santa Clara Section 5.7.3.2 (c)- This section states that Discussion in Section 5.7.3.2 (c) has been revised 



Valley 
Transportation 
Authority 

reconstruction of the Montague bridge would 
require "closure of one of the seven lanes for a 
period of 10 days." The actual construction period 
is currently being assessed but would be much 
longer than 10 days -likely a year or more. The 
section also says that this segment of Montague 
would be re-striped with two lanes in each 
direction, which would be a reduction of two to 
three lanes and thus inconsistent with the 
sentence quoted above stating only one lane 
would be closed. Also, construction of the new 
bridge may require a period of full closure of 
South Milpitas Blvd. Please coordinate with 
Santa Clara County Roads and Airports 
department for current construction planning for 
the Montague bridge. 

to include the following: “Alternatives 2A would 
modify the structure at Montague Expressway, 
requiring a partial closure for a period of 100 
days.  Partial traffic flow would be maintained at 
all times.” 
Alternative 2A has been selected to be 
implemented which would tie a floodwall into the 
existing headwall at upstream face of structure 
and construct transitions to existing wingwalls. 
The Contract would coordinate with Santa Clara 
County Roads and Airports department for 
current construction planning for the Montague 
bridge.  

36. Santa Clara 
Valley 
Transportation 
Authority 

Section 5.13.1 (b)- The discussion of the BART 
project is outdated. While the full16-mile 
extension is still planned, an initial segment has 
already advanced. On April16, 2010, FTA, in 
cooperation with VTA, published a Final 
Environmental Impact Statement (FEIS) for a two 
station, 10-mile extension of BART. The Record 
of Decision was signed issued by FTA on June 
24, 2010. The project is currently under 
construction. Calaveras Station and Civic 
Center/SJSU Station are no longer part of the 
project. 

Discussion in Section 5.13.1 has been revised to 
remove the Calaveras Station and Civic 
Center/SJSU Station and included the following: 
“On April 16, 2010, the Final Environmental 
Impact Report was published for a two- station, 
10 mile extension of BART. Construction began 
in 2012 and is ongoing.”  

37. Santa Clara 
Valley 
Transportation 
Authority 

Section 5.13.1.3. (c)- The Montague Pedestrian 
Overcrossing is being planned to span Montague 
Expressway from the BART Station parking 
structure to a planned development site east of 
Piper Drive. It is not planned to connect with the 
Great Mall. This crossing would provide a safer 
critical connection to future TASP developments 
to the north of Montague, as well as the Great 
Mall area. 

Discussion in Section 5.13.1.3. (c) has been 
revised to include the following: “The project 
would span Montague Expressway from the 
future Milpitas BART Station parking structure 
to a planned development site east of Piper Drive 
as highlighted in the City of Milpitas Transit 
Area Specific Plan” 

38. Frank Desmidt I am concerned about the impact of not 
improving the Upper Berryessa Creek from 
Interstate 680 to Old Piedmont Road. Will this 
cause flooding? 

The work proposed downstream of Interstate 680 
will not affect flows in the creek above Interstate 
680. 

39. Frank Desmidt Will it cost me more? The project will not induce flooding or increase 
the floodplain upstream of I-680 thereby also not 
change current flood insurance special flood 
hazard zones or rate changes. 

40. Frank Desmidt When will Upper Berryessa Creek be improved? Investigations of the Upper Berryessa Creek 
improvements remain ongoing by the Santa Clara 
Valley Water District.  

41. David Jung Erosion and different design shapes have been 
talked about. But to make the project more 
worthy and longer lasting in terms of use I think 
there should be walls on each side of the creek. It 
will hold more water in case there is a lot of 
water especially if there is a lot of water if there 
is a lot of melted water from ice from global 
warming.  

Additional or higher walls would indeed contain 
more flood flows, but they also cost more.  When 
street and surface flooding hits levees or 
floodwalls on its ways to the channel, the levees 
or floodwalls act as dams.  The surface flows then 
must be pumped to the creek, and pumps are 
expensive.  So the amount of floodwalls in the 
proposed project represents a balance of costs and 



benefits.  
42. David Jung It will cost less now, so I believe its better to do it 

now than to build walls 20-30 -40 years from 
now when it is very expensive to do it. Find a 
cheaper design with walls and cheaper long 
lasting maintenance if money is tight. Have the 
government stop sending money and corporations 
stop sending money out of the country instead 
send all money back and all jobs back to the USA 
and we will have money to spend.  

Thank you for your comment. 

43. David Paul 
 

I seem to see an opportunity for 
editing/correction of the Berryessa Creek Project 
Draft General Reevaluation Report/ 
Environmental Impact Statement 
 
In Chapter 2, section 2.3.2.1 (b), the third 
paragraph reads: 
 
Although no dollar value was recorded, Berryessa 
Creek experienced major flooding on January 
22, 1983. Debris and sediment transported by the 
floodwaters blocked the culvert at Old 
Piedmont Road and impeded the flow through 
other culverts downstream, causing overbank and 
extensive street flooding. Overbank flooding 
occurred causing water to pond in the flea market 
and in the industrial area east and west of the 
Western Pacific Railroad and north of Mabury 
Road. Mt. Greek Nursery experienced flooding 
up to 18 inches deep. Berryessa Creek peak 
flows above Calaveras Boulevard were estimated 
to be 1,045 cfs, 210 cfs, and 300 cfs, for the 
January 22-30, February 5-8, and February 23-
March 4, floods, respectively. The 1,045 cfs 
exceeded the historical peak flow recorded since 
the records began in 1970. 
 
The yellow highlighting was added by 
me. The yellow highlighted section seems to 
describe flooding of Lower Penitencia Creek in 
the areas of the flea market, rather than flooding 
of Berryessa Creek. 
 
The sentences before and after the highlighted 
area describe flooding of Berryessa Creek.  I 
believe that the overall document might be easier 
to understand if the section describing flooding of 
Lower Penitencia Creek were moved out of 
the paragraph that otherwise describes flooding of 
Berryessa Creek. 
 

The highlighted text has been removed. Section 
2.3.1.2 (b) has been revised to include the 
following: “Overbanking also occurred 
immediately upstream and downstream of 
Montague Expressway and between Yosemite 
Drive and Calaveras Boulevard in Milpitas. It 
was reported that at least six businesses suffered 
water and sediment damage from flooding in this 
commercial/industrial area. Floodwaters 
eventually made their way westerly and flooded 
the streets and parking lots in the vicinity of Abel 
and Marylinn Streets in Milpitas.” 

44. David Paul We seem to currently have a hawk couple nesting 
in the acacia trees just downstream of where 
Berryessa Creek passes under Highway 680. 
Sorry, I am unaware what breed of hawk they are 
(could be Cooper’s hawk, Accipiter cooperii)? 

Prior to ground disturbing activities the project 
area will be surveyed by a qualified biologist to 
look for nesting birds. If nests are found 
consultation would be initiated with CA Dept of 
Fish and Wildlife and/or U.S. Fish and Wildlife 



 depending on species and jurisdiction.  
Table 4-15 potential for Cooper’s hawk and 
White tailed kite to occur in study has been 
revised to include the following:  “Low. Poor 
quality forging habitat and marginal nesting 
habitat is with-in the downstream of I-680 study 
area. Potential nesting habitat in the upstream of 
I-680 study area”  

45. David Paul In section 4.11.2, the abandoned Jones Chemical 
site, on the east bank of Berryessa Creek at 985 
Montague Expressway, Milpitas, seems to be 
omitted. I believe that it has a known 
underground plume. 
Ref: 
http://www.waterboards.ca.gov/rwqcb2/board_de
cisions/adopted_orders/1989/R2-1989-162.pdf 
 
 

Section 4.11.2 has been revised to state two 
plume sites that have recognized environmental 
conditions (RECs): 
    "(1) one plume along the Berryessa Creek in 
the vicinity of Montague Expressway and (2) one 
in the vicinity of the confluence of Berryessa and 
Piedmont Creeks.  Both of these plumes about 6 
to 10 feet deep. If construction is expected to 
approach that depth, appropriate precautionary 
measures and disposal methods may be 
necessary. The chemicals of concern in these 
cases are volatile organic compounds, PAHs, and 
metals (copper, cadmium, and mercury)"     
 

 

http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2-1989-162.pdf
http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2-1989-162.pdf
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

Office of Environmental Policy and Compliance 
Pacific Southwest Region 
333 Bush Street, Suite 515 
San Francisco, CA 94104 

 
 
IN REPLY REFER TO: 
(ER 13/0178) 
 
Filed Electronically  
 
06 May 2013  
 
 
Tyler Stalker 916-557-5107 
tyler.m.stalker@usace.army.mil 
 
 
Subject:  Review of the Draft Environmental Impact Statement (DEIS) for the Proposed 

Berryessa Creek Project, CA 
 
 
Dear Mr. Stalker: 
 
The Department of the Interior has received and reviewed the subject document and has no 
comments to offer. 
 
 
Thank you for the opportunity to review this project.   
 
 
Sincerely, 

 
Patricia Sanderson Port 
Regional Environmental Officer 
 
cc:  
Director, OEPC 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

75 Hawthorne Street 
San Francisco. CA 94105-3901 

May 6, 2013 

U.S. Army Corps of Engineers 
Sacramento District 
1325 J Street 
Sacramento, California 95814-2922 

Attention: Tyler Stalker 

Subject: Draft Environmental Impact Statement for the Berryessa Creek Project, Santa 
Clara County, California (CEQ# 2013068) 

The U.S. Environmental Protection Agency (EPA) is providing comments on the Draft 
Environmental Impact Statement (DEIS) for the Berryessa Creek Project. Our comments are 
provided pursuant to the National Environmental Policy Act (NEP A), Council on Environmental 
Quality (CEQ) regulations (40 CFR Parts 1500-1508), our NEPA review authority under Section 
309 of the Clean Air Act, and the provisions of the Federal Guidelines promulgated at 40 CFR 
230 under Section 404(b)(l) ofthe Clean Water Act. 

EPA provided scoping comments for this project in a letter dated January 3, 2002. We support 
the Corps' interest in developing an economically justified and environmentally sound flood 
protection project; however, we are concerned that the effect of sea-level rise on the project has 
not been sufficiently considered, as required by the Corps own Climate Change Adaptation 
Policy Statement. We are also concerned that the DEIS does not provide sufficient analysis of 
temperature effects and maintenance requirements for the project, nor provide sufficient 
assurance that the Corps is prepared for the possibility of encountering contamination during the 
project. Additionally, we ask the Corps to clarify whether any project alternatives preclude 
floodplain terracing and riparian revegetation in the Greenbelt Reach, upstream of the project 
area. 

Based on our concerns about sea-level rise, water quality, and maintenance, we have rated the 
action alternatives Environmental Concerns -Insufficient Information (EC-2). The enclosed 
Detailed Comments elaborate on these concerns and our recommendations. 

We appreciate the opportunity to review this DEIS. \\'hen the Final EIS is released for public 
review, please send one hard copy and one electronic copy to the address above (mail 



code: CED-2). If you have questions, please contact me at (415) 972-3521 or have your staff 
contact Tom Kelly at kellv.thomasp(a)epa.gov or (415) 972-3856. 

Enclosures: 

cc (via email): 

Sincerely, 

Kathleen Martyn Goforth, Manager 
Environmental Review Office 
Communities and Ecosystems Division 

EPA's Detailed Comments 
Summary of EPA's Rating Definitions 

Dennis Cheong, Santa Clara Valley Water District 
Shin-Roei Lee, Regional Water Quality Control Board, San Francisco Bay 
Mark Johnson, Regional Water Quality Control Board, San Francisco Bay 
Margarete Beth, Regional Water Quality Control Board, San Francisco 

Bay 
Tami Schane, California Department ofFish and Wildlife 

2 



EPA DETAILED COMMENTS, DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR THE 
BERRYESSA CREEK PROJECT, SANTA CLARA COUNTY, CALIFORNIA (CEQ# 20130068), May 6, 
2013 

Sea-Level Rise 

The DEIS does not appear to consider rising sea levels that will result from climate change. 
The Army Corps' own policy1 states "it is the policy ofUSACE to integrate climate change 
adaptation planning and actions into our Agency's missions, operations, programs, and 
projects." 

A San Francisco Bay Conservation Development Commission report2 evaluated the impact 
of a 16-inch sea level rise by mid-century, and a 55-inch sea level rise by the end of the 
century to the San Francisco Bay shoreline. In regard to flood control projects, the report 
states: 

With higher Bay water levels and more extreme storm events, Bay water will 
intrude further into flood control channels making it more difficult for fresh water to 
drain rapidly from upland areas. This will increase flood risks in locations further 
upstream. More precise identification of upland areas near creeks and flood 
channels where this type of flooding may occur is needed for addressing future 
flood risks. Exploring alternative methods of flood control may be necessary. 

Recommendation: 
The FEIS should specifically consider the effects of rising sea level on the 
Berryessa Creek project. 

Water Resources 

Temperature Impacts 

The DEIS notes that current temperatures, as high as 84.7°F, reduce the habitat available to 
native fish and amphibians in Berryessa Creek, which prefer cooler temperatures (p.4-24). 
Water temperature is a key indicator of poor water quality in Berryessa Creek, yet the DEIS 
considers shading the creek as an "aesthetic feature" (p. 3-24). Only alternative 4/d appears 
to address high water temperatures by including more than 8 acres of trees and vegetation 
to shade the creek (p. 3-57). The benefits of shading proposed by this alternative are 
described as "less than significant," a "slightly decreased water temperature," (p. 5-20) and 
"minimal" (Table 5-1 0), but the DEIS provides no basis for these conclusions. 

1 USACE Climate Change Adaptation Policy Statement, effective June 3, 2011, 
<http://www.corpsclimate.us/docs/USACEAdaptationPolicy3June20 !!.pdf> 
2 Living with a Rising Bay: Vulnerability and Adaptation in San Francisco Bay and on its Shoreline, San 
Francisco Bay Conservation and Development Commission, October 6, 2011 
<http://www.bcdc.ca.gov/BPA/LivingWithRisingBayvst.pdf> 
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Recommendations: 
The FEIS should include additional discussion, and if possible, quantification of the 
shading benefits of Alternative 4/d and consider the feasibility of modifying 
alternatives 2A/B and 2B/d to add trees to reduce the temperature ofBerryessa 
Creek. 

Cumulative Impacts 

NEP A requires the evaluation of cumulative impacts that are reasonably foreseeable [ 40 
CFR 1508.8]. The DEIS analyzed two alternatives, 2B/d and 4/d, that modeled a bypass 
channel upstream of Interstate 680 and the DEIS project area (p. 3-50). The bypass is a 
potential project of the Santa Clara Valley Water District, the local project sponsor for the 
Berryessa Creek Project. It would convey water around the Greenbelt Reach to alleviate 
flooding in the upper watershed (3-53). Given the modeling prepared to support it, the 
upstream bypass appears to be reasonably foreseeable project that could result in 
cumulative impacts that should have been described in greater detail in the DEIS. 

The Santa Clara Valley Water District also investigated floodplain terrace and native 
riparian revegetation of the Greenbelt Reach as a way to provide flood protection and 
mitigation within the Greenbelt Reach. It was the focus of coordinated agency comments by 
EPA and the San Francisco Bay Regional Water Quality Control Board (RWQCB) in 
support of a terracing and revegetation approach at the Corps' Upper Berryessa F4A 
conference held on August 17, 2006. At that time, it was also considered a potential 
element of the Corps' Berryessa Creek Project. While we understand the reason that flood 
control measures upstream ofl-680 were not considered in the DEIS (i.e., the Corps' "800 
cfs rule" and the lack of economic justification, p. 3-47 and 3-48), we seek to ensure that 
the Corps' project will not preclude Greenbelt terracing and revegetation, which EPA and 
RWQCB have supported. 

Recommendation: 
The FEIS should discuss the cumulative impacts of the Greenbelt bypass, and 
clarify whether any of the project alternatives would preclude floodplain terracing 
and riparian revegetation of the Greenbelt Reach. 

Groundwater Contamination 

The DEIS acknowledges Jones Chemical Company and Great Western Chemical Company 
as sources of hazardous, toxic and radiologic waste. Based on discussions with the 
RWQCB, the Corps is likely to encounter contamination from the Jones Chemical site3

. 

While the DEIS discusses the potential to encounter contamination from these sites (5-19), 
and mentions the preparation of Best Management Plans to minimize impacts, it provides 
no discussion of treatment technologies, permitting requirements, appropriate discharge 
limits nor reuse potential (e.g. dust control). Without adequate preparation, unexpectedly 
encountering contaminated groundwater during de-watering could cause project delays and 

3 Person communication between Mark Johnson, RWQCB, San Francisco Bay and Tom Kelly, U.S. EPA, on 
April 11,2013. 

2 



cost increases. Additionally, dewatering wells could draw contaminated groundwater away 
from remediation wells designed to contain the plume. 

Recommendations: 
The Army Corps should coordinate closely with the Regional Water Quality Control 
Board, so that dewatering does not unexpectedly withdraw contaminated 
groundwater nor expand the plume beyond the control of wells designed to control 
contaminant migration. 

The FEIS should include Best Management Plans for the treatment and discharge of 
contaminated groundwater, or an outline of the plan that would be developed later. 

The FEIS should discuss requirements for treatment and discharge of contaminated 
groundwater. 

The FEIS should clearly describe the circumstances under which potentially 
contaminated soil would be sampled, and contaminated soil would be managed as 
hazardous waste rather than redeposited in levees or the adjacent road base. 

Permanent Impacts 

The DEIS included more discussion of the construction impacts than operational impacts of 
the project. As the DEIS frequently noted, construction impacts are temporary, so an added 
focus on operational impacts may be more informative for the Corp's decision-maker. 

Recommendation: 
The FEIS should expand the discussion of permanent impacts, such as sediment 
loading, nutrient loading, temperature, and stream velocities, particularly where 
more detailed information is available in appendices. 

The Environmentally Preferred Alternative 

The DEIS selects Alternative 2Nd as the environmental preferred (and environmentally 
superior under CEQA) alternative (p. 5-68), but includes no discussion of the relative 
magnitude ofbenefits and adverse effects (e.g. temperature, sediment loading and 
maintenance) of each alternative. 

Recommendation: 
The FEIS should explain the basis for the selection of Alternative 2Nd as the 
environmentally preferred alternative. 

Tree Removal and 1\1itigation 

The DEIS discusses the need for tree removal (e.g. p. 3-24). Because Berryessa Creek is a 
water of the state, the Regional Board may require mitigation when trees are shading the 
creek, which does not appear to be discussed. The DEIS does describe the Corps Levee 
Vegetation Management Policy on page 3-48, which requires a "15-foot vegetation-free 
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zone outside of the proposed levee toes or floodwalls." The levee vegetation policy 
potentially conflicts with, or limits, opportunities to mitigate tree removals along the creek. 

Recommendations : 
Discuss, in the FEIS, the impact ofthe Levee Vegetation Management Policy on the 
Corps' obligations to mitigate tree removals and other impacts that increase water 
temperature. 

Identify, in the FEIS, trees to be removed as part of the project, for which mitigation 
of the removal would be required by state or local regulations. 

Maintenance 

One of the goals of the project is reducing maintenance following project construction (p. 
1-1 ). Current maintenance is described as "sediment removal activities designed to restore 
flood conveyance capacity, vegetation management in and around streams and canals, and 
bank protection" (p. 4-30). While Table 6-11lists the annual maintenance costs for each 
alternative, the DEIS does not specify the activities associated with the maintenance costs. 
It does explain that Alternatives 2A/d and 2B/d include an access road built inside levees 
and floodwalls (p. 3-51 and 3-53), making maintenance less expensive (p. 3-57), but the 
DEIS does not clarify the reason maintenance of Alternative 2A/d is less than Alternative 
2B/d. Additionally, Alternative 4 includes 15-foot vegetation-free zones on the outside of 
both floodwalls, which would allow relatively easy access for maintenance. While the road 
inside the levee would allow for easy access, it likely would result in additional costs, 
because the road could be overtopped as frequently as once every 10 years (0.1 to 0.04 
exceedance probability, p. 3-53). 

Recommendation: 
The FEIS should include a breakdown of maintenance activities, frequency, extent 
and costs, as well as any assumptions used to estimate costs. 

Air Quality 

We acknowledge that the air quality impacts of the NED Plan, Alternative A2/d, are less 
than significant, and the DEIS includes a thorough list of mitigation measures addressing 
air quality (p. 5-9 to 5-11 ). The Corps could further reduce the project's emissions and 
possibly reduce complaints through careful planning and the use of clean diesel equipment 
meeting the most stringent of applicable Federal4 or State Standards5

. 

Recommendations: 
Commit, in the FEIS, to: 

• Request that bidding construction contractors provide information on 
emissions from construction equipment (e.g. Tier 3 off-road diesel engines 
or engines retrofitted to meet equivalent emissions) and give preference 

4 EPA's website for nonroad mobile sources is http://www.epa.gov/nonroad/. 
5 For ARB emissions standards, see: http://www.arb.ca.gov/msprog/offroad/offroad.htm. 
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(among other factors such as low cost) to contractors employing clean 
construction fleets. 

• A void the use of portable generators where power can be practically 
obtained from the local power grid. 

• Develop a construction traffic and parking management plan that minimizes 
traffic interference and maintains traffic flow. 

Include, in the FEIS, a map of the sensitive receptors mentioned in the DEIS, and 
commit to locate operating construction equipment and staging zones away from 
these sensitive receptors (e.g. the opposite side of the creek), to the extent 
practicable. 

Editorial Note 

Several pages (e.g. 3-55) include a note at the top stating, "[t]he information is distributed 
solely for the purpose of pre-dissemination peer review under applicable information 
quality guidelines. It has not been formally disseminated by the Corps. It does not represent 
and should not be construed to represent any agency determination or policy." This note 
should be removed from the FEIS. 

5 





SUMMARY OF EPA RATING DEFINITIONS* 

This rating system was developed as a means to summarize the U.S. Environmental Protection Agency's (EPA) 
level of concern with a proposed action. The ratings are a combination of alphabetical categories for evaluation of 
the environmental impacts of the proposal and numerical categories for evaluation of the adequacy of the 
Environmental Impact Statement (EIS). 

ENVIRONMENTAL IMPACT OF THE ACTION 

"LO" (Lack of Objections) 
The EPA review has not identified any potential environmental impacts requiring substantive changes to the 
proposal. The review may have disclosed opportunities for application of mitigation measures that could be 
accomplished with no more than minor changes to the proposal. 

"EC" (Environmental Concerns) 
The EPA review has identified environmental impacts that should be avoided in order to fully protect the 
environment. Corrective measures may require changes to the preferred alternative or application of mitigation 
measures that can reduce the environmental impact. EPA would like to work with the lead agency to reduce these 
impacts. 

''EO" (Environmental Objections) 
The EPA review has identified significant environmental impacts that should be avoided in order to provide 
adequate protection for the environment. Conective measures may require substantial changes to the prefened 
alternative or consideration of some other project alternative (including the no action alternative or a new 
alternative). EPA intends to work with the lead agency to reduce these impacts. 

"EU'' (Environmentally Unsatisfactory) 
The EPA re\·iew has identified adverse environmental impacts that are of sufficient magnitude that they are 
unsatisfactmy from the standpoint of public health or welfare or environmental quality. EPA intends to work with 
the lead agency to reduce these impacts. [f the potentially unsatisfactory impacts are not corrected at the final EIS 
stage, this proposal will be recommended for referral to the Council on Environmental Quality (CEQ). 

ADEQUACY OF THE Il\'IPACT STATEMENT 

1" 
EPA believes the draft EIS sets forth the environmental impact(s) of the preferred alternative <md those of 
the altcrnati ves reasonably available to the or action. No further analysis or data collection is necessary. but the 
reviewer may suggest the addition of clarifying language or information. 

"Category 2" (Insufficient Information) 
The draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that should be 
avoided in order to fully protect the environment, or the EPA reviewer has identified new reasonably available 
alternatives that are within the spectrum of alternatives analysed in the draft EIS, which could reduce the 
environmental impacts of the action. The identified additional inforn1ation, data, analyses, or discussion should be 
included in the final EIS. 

"Category 3" (Inadequate) 
EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of the 
action, or the EPA reviewer has identified new, reasonably available alternatives that are outside of the spectrum of 
alternatives analysed in the draft EIS, which should be analysed in order to reduce the potentially significant 
environmental impacts. EPA believes that the identified additional infom1ation, data, analyses, or discussions are of 
such a magnitude that they should have full public review at a draft stage. EPA does not believe that the draft EIS is 
adequate for the purposes of the NEPA and/or Section 309 review, and thus should be formally revised and made 
available for public comment in a supplemental or revised draft EIS. On the basis of the potential significant impacts 
involved, this proposal could be a candidate for refenal to the CEQ. 

*From EPA Manual 1640, Policy and Procedures for the Review of Federal Actions Impacting the Environment. 





May 3, 2013 
 
Jamie LeFevre 
U.S. Army Corps of Engineers 
Sacramento District 
1325 J Street,  
Sacramento, CA 95814. 
 
Re:   Berryessa Creek Project Draft Integration General Reevaluation Report/ Environnemental 
Impact Statement (GRR/ EIS) 

 
 

Dear Ms. LeFevre, 
 
Thank you for this opportunity to comment on the Draft Integration General Reevaluation Report 
(GRR) for the proposed Berryessa Creek Project. The City appreciates US Army Corp and Santa 
Clara Valley Water District’s Flood Risk Management efforts through this project.  However, 
there are potentially significant impacts that require either further analysis or additional details. 
Our comments on the Draft GRR/EIS are organized into three major areas of concern as follows: 
 
1. Impact on Infrastructure Facilities  

• The City requests clarification on planned trails including pedestrian bridges within the 
project improvements and alternative. The City has approved and adopted various 
documents for trails along Berryessa Creek, such as Milpitas Trails Master Plan, 
Bikeway Master Plan, and Berryessa Creek Trail & Coyote Creek Trail Feasibility 
Report. These documents are available for reference on the City website 
(http://www.ci.milpitas.ca.gov) and should be addressed in the EIS and incorporated into 
the proposed project. 

• The City requests that the preferred alternative be identified as a FEMA certified levee. 
• The EIS should clearly indicate if the preferred alternative will have any adverse impact 

on Milpitas´ ability to discharge its storm flows.  
 

2. Economic Analysis 
GRR update has considered the Milpitas Midtown Specific Plan (economic impact area “E”) 
in the cost-benefit analysis. But the Transit Area Specific Plan (TASP) has not been 
considered. The TASP is a significant specific plan that must be included in the economic 
analysis. Not doing so will have a significant impact on the accuracy of the economic 
analysis for this project. 
 

3. Traffic Impacts 

a) EIS identified partial closure of Calaveras Blvd for creek improvement construction. 
Montague Expressway and Tasman Drive are identified as the main diversion parallel 
roadways; however, Jacklin Road/Abel Street would likely be utilized as a diversion 
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route for traffic traveling to and from SR237 since it provides a direct connection 
between I-880 and I-680.  Significant traffic impacts would likely occur on Jacklin 
Road/Abel Street as a result.  EIS does not provide assessment of the traffic impacts and 
mitigation, if required, for the Jacklin Road/Abel Street. 

 
b) Full closure is proposed on Los Coches Street between Hillview Drive and Sinclair 

Frontage Road for the creek improvements. Significant conversion of industrial to 
residential land uses have occurred along Los Coches Street and Sinclair Frontage Road. 
The EIS needs to accurately assess and mitigate vehicle traffic impacts and pedestrian 
access impacts with the existing and entitled land use changes.  

 
c) The document needs to determine if concurrent creek improvement construction activities 

at each of the road crossings would have adverse cumulative traffic impacts.  EIS 
assumes traffic diversion at one creek crossing will move to the next adjacent parallel 
roadway. The document needs to address the concurrent sequence to avoid any 
consecutive parallel road impacts. 

 
d) Existing UPRR track trestle is located immediately east of S. Milpitas Boulevard. EIS 

does not describe traffic impact from the proposed UPRR trestle replacement or identify 
traffic impacts of construction and operation of temporary bypass railroad track.  

 
 

Note: City of Milpitas has utility crossings/ facilities, including six waterline crossings, one 
sewer line crossing, and six outfall connections, which should be identified as being 
impacted by the proposed creek improvements. 

 
 
City staff would like the opportunity to discuss these issues with your project team. These issues 
are very significant to the City of Milpitas that must be adequately addressed to avoid 
recirculation of the EIS. Please contact Joann DeHerrera at (408)586-3271 to schedule our 
meeting. 
 
 
 
 
Sincerely, 
 
Steven G. McHarris 
Planning & Neighborhood Services Director 
City of Milpitas 
 
 



SANTA CLARA 

Valley Transportation Authority 

May 3, 2013 

U.S. Army Corps of Engineers 
Sacramento District 
1325 J Street 
Sacramento, CA 95814 

Attention: Jamie LeFevre 

Subject: Berryessa Creek Project 

Dear Mr. LeFevre: 

Santa Clara Valley Transportation Authority (VTA) staffhave reviewed the Draft Integrated 
General Reevaluation Report/Environmental Impact Statement (GRR/EIS) for the stretch of 
Berryessa Creek located between I-680 and E. Calaveras Boulevard. We have the following 
comments. 

Section 2.3.3.1- This section describes future development of the City of Milpitas Midtown 
planning area, as follows: "Primarily along the South Main and Abel Street corridors, the plan 
calls for renovation of many of the existing buildings and new high density residential and 
commercial construction on existing vacant acres near the light rail and proposed BART 
stations. This area is the only portion of the study floodplain identified for future growth. " 

In addition to the Midtown planning area, there is also another large planning district within 
flood impact area E, known as the Transit Area Specific Plan (T ASP) district. Much of the 
T ASP district is expected to be demolished and redeveloped with new high-density residential 
and commercial construction. Therefore, the area of new development is larger than described in 
the text, and also not limited to renovations and construction on vacant parcels. 

Section 2.6- An additional problem worthy of mention includes the impact of flooding on the 
BART extension. This federally-funded transit system is now under construction and will 
include a station in Milpitas just south of Montague Expressway, within Impact Area E. 
Although the station and its critical systems facilities will be floodproofed, flooding in the 
surrounding area would effectively shut down the station by making it inaccessible. Following a 
flood event, there would presumably be additional public expense and inconvenience as 
necessary clean-up is performed before the station could be placed back in service. In addition, 
although the draft EIS already notes that the development of the City of Milpitas's trail system in 
the project area would be hindered in the absence of the flood control project, it could also be 
noted that the City's planned trail system will also serve as a significant access path to the BART 
station for non-automobile travel. Thus, failure to construct the flood control project will 
somewhat reduce the availability of non-motorized access to the BART system. 

3331 North First Street· Son Jose, CA 95134-1906 ·Administration 408.321.5555 ·Customer Service 408.321.2300 
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Tables 2-6 through 2-9, 2-11 -Based on recent redevelopment in the Midtown and TASP areas 
of Milpitas, this table (specifically Area E) should be reviewed for accuracy. 

Table 2-10 should add a column for Milpitas' TASP area 

Section 3.2.2- Discussion on page 3-4 discusses the potential for recreational trails along the 
flood channel as part of the project planning consideration. 

This could be expanded to note the importance of the trail system in providing access to the 
planned Milpitas BART station, now under construction. The station has been designed to 
emphasize bicycle access, and the Berryessa Creek corridor has potential to serve as a significant 
access route. Although the construction of trail systems is not part of the authorized purpose of 
the flood control project, the channel improvements should be designed to facilitate, and not 
preclude, construction ofbike/ped routes by others. Also, the text should be modified to note 
that this form of access is not merely recreational, but also constitutes part of the regional 
transportation system for work commuting and other trips. A future connection of the trail 
system (by others) to the existing bike/ped overcrossing over I-680 would provide a non
motorized linkage from the BART system to a large area of San Jose. 

Section 3.6.3.6- Last bullet, add: 

... and would provide an beneficial point of access to the planned Milpitas BART station. 

Section 3.7.2.1- Discussion of Additional Flood Related Risks on page 3-38 should include 
impact ofBerryessa Creek flooding on the proposed BART extension and Milpitas station. In 
the absence of the flood control project, the BART extension and station will need to incorporate 
floodproofing measures. The cost of those measures is not yet known but likely to be in the 
millions of dollars. In addition, the Milpitas station is expected to serve as a major intermodal 
transit center. Flooding from Berryessa Creek could cut of access to the station, impairing 
access to BART, light rail and bus services. 

Section 4.1.2.1 (Land Use) incorrectly states that the land use extending downstream to 
Montague Expressway is "not expected to change in the future." It appears to erroneously 
assume that Montague forms the boundary between San Jose and Milpitas. In fact, the area 
immediately upstream of Montague Expressway is in the city of Milpitas and is planned for 
high-density redevelopment under the city's Transit Area Specific Plan (TASP). The discussion 
goes on to discuss Milpitas's plans for the area downstream of Montague as "light manufacturing 
and retail." This area includes a portion of the TASP as well as the city's Midtown planning 
area, both of which are planned for high-density redevelopment including significant residential 
density. 
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Section 4.7.2.6- The light rail line within the study area is the Alum Rock-Santa Teresa line 
(not Ohlone-Chynoweth). 

Section 4.9.2- The discussion of the proposed city trail system describes the trail being used by 
"children and families" to reach city parks. While this is true, VT A wishes to note that it views 
the trail system as more than just a play area for children. Bicycle facilities are now viewed as 
an integral element of the transportation network, serving commuters and general transportation 
purposes as a supplement to roads and highways. Trails are used by persons of all ages. VTA 
notes that while the DEIS has appropriately discussed the recreational aspect of trail usage, it 
should also acknowledge the transportation benefit. 

Section 5.7.3.2 (c)- This section states that reconstruction of the Montague bridge would 
require "closure of one of the seven lanes for a period of 10 days." The actual construction 
period is currently being assessed but would be much longer than 10 days -likely a year or 
more. The section also says that this segment of Montague would be re-striped with two lanes in 
each direction, which would be a reduction of two to three lanes and thus inconsistent with the 
sentence quoted above stating only one lane would be closed. Also, construction of the new 
bridge may require a period of full closure of South Milpitas Blvd. Please coordinate with Santa 
Clara County Roads and Airports department for current construction planning for the Montague 
bridge. 

Section 5.13.1 (b)- The discussion ofthe BART project is outdated. While the full16-mile 
extension is still planned, an initial segment has already advanced. On April16, 2010, FTA, in 
cooperation with VTA, published a Final Environmental Impact Statement (FEIS) for a two
station, 10-mile extension of BART. The Record ofDecision was signed issued by FTA on June 
24, 2010. The project is currently under construction. Calaveras Station and Civic Center/SJSU 
Station are no longer part of the project. 

Section 5.13.1.3. (c)- The Montague Pedestian Overcrossing is being planned to span Montague 
Expressway from the BART Station parking structure to a planned development site east of Piper 
Drive. It is not planned to connect with the Great Mall. This crossing would provide a safer 
critical connection to future TASP developments to the north ofMontague, as well as the Great 
Mall area. 
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Thank you for the opportunity to review this project. If you have any questions, please call me at 
( 408) 321-5784. 

Sincerely, 

/~ /Jtrt 
[/ 
RoyMolseed 
Senior Environmental Planner 

SCVWD1301 
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LeFevre, Jamie M SPK

From: PamNDavid Paul [pamndavidpaul@gmail.com]
Sent: Wednesday, March 27, 2013 6:01 PM
To: LeFevre, Jamie M SPK
Subject: 4.11.2

Hello...me again. 
 
In section 4.11.2, the abandoned Jones Chemical site, on the east bank of Berryessa Creek at 
985 Montague Expressway, Milpitas, seems to be omitted. I believe that it has a known 
underground plume. 
 
David 
 
Ref: http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2‐1989‐162.pdf
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LeFevre, Jamie M SPK

From: PamNDavid Paul [pamndavidpaul@gmail.com]
Sent: Wednesday, March 27, 2013 4:22 PM
To: LeFevre, Jamie M SPK
Subject: Re: Berryessa Creek Project Draft General Reevaluation Report/ Environmental Impact 

Statement

Hello again. 
 
Regarding Table 4‐145 
 
We seem to currently have a hawk couple nesting in the acacia trees just downstream of where 
Berryessa Creek passes under Highway 680. 
Sorry, I am unaware what breed of hawk they are (could be Cooper’s hawk, Accipiter cooperii)?
 
Thanks again, 
 
David 
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LeFevre, Jamie M SPK

From: PamNDavid Paul [pamndavidpaul@gmail.com]
Sent: Wednesday, March 27, 2013 6:01 PM
To: LeFevre, Jamie M SPK
Subject: 4.11.2

Hello...me again. 
 
In section 4.11.2, the abandoned Jones Chemical site, on the east bank of Berryessa Creek at 
985 Montague Expressway, Milpitas, seems to be omitted. I believe that it has a known 
underground plume. 
 
David 
 
Ref: http://www.waterboards.ca.gov/rwqcb2/board_decisions/adopted_orders/1989/R2‐1989‐162.pdf
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