
Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version

L2PDRTT9
Typewritten Text
013

L2PDRTT9
Typewritten Text



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version

L2PDRTT9
Typewritten Text
014



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version



Official Version

L2PDRTT9
Typewritten Text
015

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-1

L2PDRTT9
Typewritten Text
15-2



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-3

L2PDRTT9
Typewritten Text
15-4



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-5



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-6

L2PDRTT9
Typewritten Text
15-7



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text

L2PDRTT9
Typewritten Text
15-8

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-9



Official Version

L2PDRTT9
Typewritten Text

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-10

L2PDRTT9
Typewritten Text
15-11



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-12

L2PDRTT9
Typewritten Text

L2PDRTT9
Typewritten Text
15-13



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-14



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-15

L2PDRTT9
Typewritten Text
15-16



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-17

L2PDRTT9
Typewritten Text
15-18

L2PDRTT9
Typewritten Text
15-19

L2PDRTT9
Typewritten Text
15-20

L2PDRTT9
Typewritten Text
15-21



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-22



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-23

L2PDRTT9
Typewritten Text
15-24

L2PDRTT9
Typewritten Text
15-25

L2PDRTT9
Typewritten Text
15-26

L2PDRTT9
Typewritten Text
15-27



Official Version

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
15-28

L2PDRTT9
Typewritten Text
15-29

L2PDRTT9
Typewritten Text
15-30

L2PDRTT9
Typewritten Text

L2PDRTT9
Typewritten Text
15-31

L2PDRTT9
Typewritten Text

L2PDRTT9
Typewritten Text



Official Version

L2PDRTT9
Line



fi
E,.....ICCt't r~··· . ' - " ........ "-- ~ v... c . : 

' ' 
FEB 2 5 2015 ~ · 

iJ So Joaquin Area Fl OOD CONTAOt Agency 

February 23, 2015 

Alicia Kirchner, Chief 
Planning Division, Sacramento District 
U.S. Army Corps of Engineers 
1325 J Street, Room 902 
Sacramento, CA 95814 

LOWER SAN JOAQUIN RIVER FEASIBILITY STUDY 

BY. _____ _ 

Thank you for all of the work that the U.S. Army Corps of Engineers continues to 
do in support of flood risk reduction for the Lower San Joaquin River. I ·am 
writing today to ask that you consider Including the language in the attached 
document in the draft Lower San Joaquin River Feasibility ·Study and joint 
EIS/EIR scheduled to be released at the end of this month. One of our 
supporting local agencies, Reclamation District 17, has asked that this language 
be included as a CEQA-only section in order to keep, as broad as possible, the 
discretion of the agencies that will need to certify the document under CEQA. 

SJAFCA remains excited to see the draft document scheduled to be released at 
the end of the month and will be traveling to Washington DC next week to 
support our request for additional funding from the USACE Workplan to allow 
completion of the study. 

Please do not hesitate to contact me If you have any questions. 

~ 
JAMES B. GIOTTONINI 
EXECUTIVE DIRECTOR 

JBG:dc 

Attachment 

cc: Scott Shapiro, Downey Brand 
Dante Nomellini, Nomellini, Grilli & McDaniel 
Eric Koch, Department of Water Resources 

::ODMA\GRPWISE\COS.PW.PW_Library:224514.1 

22 E. Weber Avenue, Room 30 1, Stockton, CA 95202-2317 (209) 937-7900 
Official Version



SAN JOAQUIN AREA FLOOD CONTROL AGENCY 
SAN JOAQUIN RIVER BASIN LOWER SAN JOAQUIN RIVER 

STATEMENT OF DIFFERENT TREA T.MENT OF ALTERNATIVES IN 
ENVIRONMENTAL IMP ACT REPORT (CEQA) 

The U.S. Anny Corps of Engineers (USACE) and its non-Federal sponsors, the San Joaquin 
Area Flood Control Project (SJAFCA), and the State of California Central Valley Flood 
Protection Board, propose to improve flood risk management in the Lower San Joaquin River 
Basin. The USACE and SJAFCA have prepared an Integrated Interim Feasibility Study and 
Joint Environmental Impact Statement (EIS)/Environmental Impact Report (EIR) for the 
proposed Lower San Joaquin River Flood Risk Management Project. The joint EISIEIR is 
intended to meet the requirements of both the National Environmental Policy Act (''NEPA") and 
the California Environmental Quality Act ("CEQA"). SJAFCA prepared this Statement to the 
Environmental Impact Report in order to include solely for CEQA purposes the alternatives for 
re9u.c~ng flpQd risk ip RD 17 which due tp the USACE analysts <;>f EO 1198 8 were scre~ned from -· .. , 
the fmal set of alternatives in the joint EISIEIR. Reducing flood risk in RD 17 is critical to the 
integrity of the flood control system for the entire feasibility study area and needs to be 
accomplished with or without federal assistance. The RD 17 improvements may be constructed 
separately from any USACE funded project. The two alternatives retained for CEQA purposes 
are 7b and 9b with the variation of excluding what has been referred to the secondary levee at the 
confluence of Old River and the San Joaquin River. 

The USACE and SJAFCA conducted the Interim Feasibility Study and followed the Federal 
planning process for the development of water resource projects in order to identify a Tentatively 
Selected Plan (TSP) recommendation to Congress for authorization. The overall purpose of the 
proposed flood management project is to reduce flood risk to urban and urbanizing parts of the 
study area as further explained in Chapter 3 of the Integrated Feasibility Study/Joint EISIEIR. 
The final array of alternatives involve improving levees or constructing new levees located in the 
base 1% (1/100) annual chance exceedance (ACE) floodplain. 

During the Feasibility Study process, a preferred alternative was identified, limited by the 
US ACE determination to screen out alternatives, in order to proceed with the TSP. The TSP 
reflects the identification of Alternative 7a as the NED Plan which serves to set the level of 
federal participation in a project resulting from the Feasibility Study. SJAFCA, however, has 
confirmed with its local participating agencies that while Alternative 7a provides flood risk 
management for North and Central Stockton, Alternative 7a does not meet the non-Federal 
sponsor's objectives of flood risk management and SB 5 compliance for RD 17 and the Cities of 
Lathrop and Manteca because Alternative 7a excludes flood control improvements and flood 
management for RD 17. 

By contrast, the local non-Federal sponsors support Alternative 7b and 9b as consistent with their 
project objectives to include flood protection for RD-17. As described in further detail in 
Chapter 3 of the Feasibility Study, Alternatives 7b and 9b included flood risk management 
improvements in RD 17. Alternatives 7b and 9b would implement the same levee improvements ~atb 

I -
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and closure structures as Alternatives 7a and 9a but would include levee improvements on the 
existing RD17levees and approximately 2.2 miles of new levees (dry land or tie-back levees) 
extending to the east. The Alternatives 7b and 9b new levees would include a cut off wall to 
address potential seepage issues. Although Alternatives 7b and 9b include RD-17 improvements 
consistent with the local sponsor's objectives, the local sponsors are not proposing a secondary 
levee at the confluence of Old River and the San Joaquin River ("Secondary Levee"). 

Accordingly, as the CEQA Lead Agency, SJAFCA is evaluating Alternatives 7a and 7b and 9a 
and 9b in the Joint EIS!EIR in order to provide a full evaluation of the environmental impacts 
associated with the TSP, should the Federal government fund the NED Plan, as well as 
Alternatives 7b or 9b without the secondary levee which would be consistent with the local 
sponsor's proposed project and project objectives. Additionally, this statement to the EIR 
evaluates the environmental impacts of elimination of the secondary levee on Alternatives 7b 
and 9b. 

The secondary levee at the confluence of Old River and the San Joaquin would be redundant to 
the existing levee. The existing levee is necessary to avoid significant changes in the hydraulics 
of the flow split between Old River and the San Joaquin .. More flow in the San Joaquin will 
increase flood risk to downstream areas including the City of Stockton, the Stockton Port and the 
Regional Wastewater Treatment facilities. The redundant levee would greatly increase the cost 
of construction and maintenance in that the existing levee will in any event need to be improved 
to provide the needed level of protection for downstream areas. Construction of the secondary 
levee would also add significantly to the impacts to the ongoing agricultural operations. 

Improvement of the existing RD 17 levees with the dry land I tie-back is the only practicable 
alternative to reduce the flood risk to the 43,000 residents and billions of dollars of public and 
private investment including in particular Interstate 5, Highway 120, the San Joaquin County 
Hospital, the San Joaquin County Jail and correctional facilities, numerous schools, health care 
facilities, the City of Lathrop Civic Center, frre stations and police facilities. As flood risks 
increase due to climate change or re-evaluation of potential flood flows the area dependent upon 
protection from the RD 17 levees will extend to the north and east encompassing the Sharpe 
Army Depot, critical rail facilities and major portions of the City of Stockton including the Port 
and the Regional Wastewater Treatment Facilities. 

Failure to increase the flood protection for RD 17 also increases the risk of flood damage to the 
environment and human health and safety. Loss oflife, injury and disease for humans, pets and 
terrestrial species, stranding and predation offish species including those with special status, loss 
of riparian habitat along the levee breaks and those areas eroded by the high velocity flows in the 
vicinity of the levee break, contamination of flood waters both within the flooded areas and the 
areas to which the flood waters will be discharged and severe vandalism and looting are all 
significant impacts that flow from failure to provide adequate flood protection for RD 17. 
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From: Judy Kane
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] Mosher Slough Questions
Date: Monday, April 13, 2015 9:46:45 PM

Dear Mr. Stalker,

I am one of the homeowners affected by the plans to raise Mosher Slough levee and have already sent
an email with comments but I also have some questions.

On Figure ES-2 The Tentatively Selected Plan it shows a blue line on the north side of Mosher Slough.
Will both sides of the levee be raised or just the north side?

Since Stockton already has a 200 Year Flood Plan, why spend millions to go to a 500 Year Plan for an
almost negligible increase in safety?

What is the timeline for construction?

Most of our neighbors did not get a letter from the Corps of Engineers, for something this important
(possibility of losing our homes), why were letters not sent to property owners by registered mail?

Thank you,

M. Judith Kane

M. Judith Kane
Vice-President, KANE GeoTech, Inc.

7400 Shoreline Drive, Suite 6
Stockton, California  95219
Tel: 209-472-1822
Mobile: 209-639-1951
Fax: 209-472-0802

1441 Kapiolani Blvd., Suite 1115
Honolulu, Hawaii  96814
Tel: 808-356-2668

 This communication constitutes an electronic communication within the meaning of the Electronic
Communications Privacy Act, 18 USC 2510, and its disclosure is strictly limited to the recipient(s)
intended by the sender of this message.  This communication may contain confidential and privileged 
material for the sole use of the intended recipient, and receipt by anyone other than the intended
recipient does not constitute a loss of the confidential or privileged nature of the communication.  Any
review or distribution by others is strictly prohibited.  If you are not the intended recipient, please
contact the sender by return electronic mail and delete all copies of this communication.
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From:
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] Plan 7a
Date: Monday, April 13, 2015 4:58:34 PM

It's no wonder Stockton has such a hard time getting people to move there, between the bankruptcy,
high crime rate, and low school ratings and now Stockton wants to add this to the list.  Here is the new
PSA for Stockton..."Move to Stockton, but don't buy a house near the sloughs because soon we are
going to destroy them" Doesn't that sound appealing to you?

I have done my research and houses that back to the sloughs, typically, but not always, have higher
home values, because of larger property sizes; which means that people that own them, potentially has
a decent paying job, pay income taxes and don't utilize government resources to live on. Now you are
going to punish the homeowner by decreasing their property values and or completely taking their
property away from them. Sounds like a great idea to me...NOT!!

Neighbor to Mosher Slough
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From:
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] Plan 7a-Mosher Slough
Date: Monday, April 13, 2015 4:49:25 PM

I don't understand how a project like this can continue, when such poor public notification has occurred.

As a new homeowner in the area, it is heartbreaking, to think that part of my property, that I worked so
hard on to achieve and pay the mortgage on a month to month basis, and the property taxes, may now
be partially taken away.  Is this plan going to pay for the relocation of my pool, that this will destroy? 
Is this plan going to buy me a new shed that will also be destroyed if this plan goes through? When the
construction is being done, will I be able to live in my home or will I need to relocate? Is the plan going
to pay for my temporary housing?  If the plan is approved, "fair market value" is not a fair assessment
for purchasing part of my property and the inconvenience it will cause myself and my children and my
animals.

Property values in the area are hurting enough. Do you really think this is going to help? Stockton wants
people to be attracted to Stockton: wants them to relocate to Stockton. This is not how a city attracts
new hoomeowners/city dwellers.

Homeowner on Hamilton Way
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From: Kimberly Watts-Willis
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] FR/EIS/EIR for Lwr. San Joaquin River Feasibility Study, California
Date: Tuesday, April 14, 2015 12:06:06 AM

April 13, 2015

To:  Mr Tyler Stalker

USACE, Sacramento District

1325 J Street  Sacramento, CA 95814

FROM:  Kimberly Watts-Willis

RE:  Public Comment and Question/Mosher Slough levee improvements (TSP 7a)

Dear Mr. Stalker:

I have so many questions and comments I am not certain where to begin……so the following are not in 
logical sequence, nor are they posed in order of importance, necessarily.

1         When will I be hearing from you in response to my questions?  There are major decisions
coming soon for me regarding my property and retirement – this levee plan severely impacts the
flexibility I had regarding the sell or not to sell considerations.   If my house is in the way, I am sure it
will be taken.   If it takes another 10 years for the Plan to be finalized and funded, how will I be able to
sell my home when my husband and I finalize our retirement plans??!!!   Who will buy a home slated
for demolition to make way for a levee project?????      So – will  I  be able to have the “non-Federal
sponsor”  purchase my home from me when I need to leave, regardless of how far along the
implementation of the Plan has proceeded?    If nothing happens at all with the Plan – but all this is
there when someone does a title search before purchasing the property in , say, 15 years – my property
value is still diminished.

2         When will I know if this plan has been funded/approved?  How will you contact me?

3         I have spoken to 32 neighbors living along Mosher Slough on Monticello, Mason, Hamilton,
Yarmouth and West Creek Drives, and of those 32 only 4 confirmed that they had received a letter from
the Department of the Army.  Were letters not sent to each resident on Mosher Slough?  Please, MAY

Official Version

mailto:katejww@aol.com
mailto:Tyler.M.Stalker@usace.army.mil
L2PDRTT9
Typewritten Text
027

L2PDRTT9
Typewritten Text

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Line

L2PDRTT9
Typewritten Text
27-1

L2PDRTT9
Typewritten Text
27-2

L2PDRTT9
Typewritten Text
27-3

L2PDRTT9
Typewritten Text
27-4



THE DEADLINE FOR COMMENTS/QUESTIONS BE EXTENDED so those who were unaware of the USACE
proposals regarding the levees might have time to submit their concerns??

4         Would the trees bordering the Slough (riparian area) be removed before the Plan was
finalized/funded??  It would be awful to have demolished a beautiful  and richly diverse riparian area
and then find out the Plan had not been funded, or may not be funded for another 10 or 12 years.   
What a waste!!!   Of course, I am deeply concerned about losing the trees around my property; they
provide invaluable shade/coolness and protection from drying westerly winds.  I am sure the property
value of this home will diminish if it stands next to a broiling open wasteland.  Does this mean I would
be paid less for it if/when it is acquired to  make way for the Plan??  Is this part of the plan….?  To
diminish the value of the property before acquiring it???!!  Another concern regarding the
trees/vegetation-   In the copy of the study done by ACE, I read one short paragraph and saw one
table which addressed the loss of habitat for all the wildlife this riparian area supports - - pretty short
shrift.   It in no way really describes the number of bird species which live here ( and those who are
here each year during migration periods)nor does it describe the wide range of other animals here –
river otters, beavers, many varieties of fish, etc., etc.  In balance, the questionable necessity of doing
levee work here does not make a good argument for the  destruction of such an area in Stockton.  

5         What are mitigation banks credits (mentioned 3.7.3  Impact Analysis…)?  I assume this means in
any case, no planting of any kind would take place on the levee.

6         The “levee height fix” mentioned in Table 4-2 ( 7a/b Measures by Area and Waterway) –
according to the Plan, how much higher than the current height  does the levee have to be?   How
much added?  (in feet)

7         I have invested much time, effort and MONEY into my home – it represents much of my
retirement fund.  Given my home’s position relative to the current levee, I believe my home would be
one of the  “294 permanent relocations” mentioned in 8.1.4 Real Estate.   How would I be recompensed
for the loss of my home?  “Fair market value” is a figure which may be determined in many ways –
how would this value be figured in this case?  Who determines fair market value?  When would I be
notified if my parcel is one which would acquired by the “non-Federal sponsor”?  What kind of lead time
would I have to find another home?

8         If I have no choice regarding the acquisition of my home by the “non-Federal sponsor”  would
there be any mitigation of State or Federal taxes on monies paid to me for the house?  (if I had no new
home in which to invest the “earnings”  from the “sale” of my property)

9         What is the timeline for all of this?  I have read/heard three different things.

10     A :    I looked at records of past floods in Stockton.  In none of the information available did I
find any record of neighborhoods adjacent to Mosher Slough flooding.  There were no reports of
seepages, “boils”, breaks that I could find.  On the map (figure 2.2  1/500 ACE floodplain) showing
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depth of flooding in this 500 year event, the big red dots indicate places on the levee system which “fail
R&U criteria”.  None of them are on Mosher Slough. Does this mean that there is less likelihood of a
breach occurring on this levee?  If the flood water on the map comes from a breach in one of the “red
dot” locations (as I was told by one of the people I spoke to last Wednesday evening at the  Q&A at
Civic Auditorium), why not fix the “red dot” location and leave the rest?  Work was done on this levee
about five years ago.  If there were other real problems, would they not have been addressed (or least
would we not have had some indication/notification) then?      

>>>>>>>10   B:     I am unconvinced that rising sea levels will impact this Mosher Slough levee for
some time – if ever.  A breach right now in a levee to the east of us would have little impact on this
neighborhood – there is not enough water in those channels to water my azaleas for a week. So the
main concern for flooding here comes from large amounts of drainage from upstream due to high levels
of precipitation sometime in the future.  I understand that sometimes one must prepare for the worst,
and hope for the best….but I have been reading A LOT of literature regarding climate change and
DROUGHT conditions/diminishing rainfall in California in the coming decades.  “The odds” are that we
will not be receiving enough precipitation any time soon to overfill the reservoirs, overburden all the
transitory water storage areas upstream, and lead to a breach/seepage in the banks of the levee in my
back yard.  It didn’t happen in 1983, 1986, 1995, nor in 1997  (nor before that, that I can find reported
anywhere) – high precipitation (flood) years which had been preceded by some years of normal
precipitation levels, so there was still water in reservoirs and less “storage space” available for excess
water…..still, no flooding here.  Do I care about flooding elsewhere in Stockton?  Yes.  So fix the “weak
spots” which have led to flooding in those areas. HOWEVER -  There is no historical basis to support
building up the levee on Mosher Slough.

11     I assume the reason that the USACE used figures for a 500 year event (rather than  the 200 year
event figures required by California state regulations)  is because of the use of Federal funds to
implement this Plan. Yes?  No?

12      When I read about the “benefits” of the plan, these are dollar figures.  These amounts represent
how much money would NOT be paid out by agencies such as FEMA etc., because flooding would be
limited/eliminated by implementing the Plan  – is that correct?    That’s the benefit of the plan?  Is this
a “net” figure?  Does is take into consideration the cost of this entire project???

13      If there was this much concern about flooding in this area, why did the city/county management
allow continued development here?  (Yes, I will be asking the city and county about this)    You may
ask if I looked at a map indicating flood plains before purchasing my home.  Yes I did.    I have two
friends who have spoken to me about that map – one a hydrologist, and the other a geologist.   There
are VERY few places in California’s Central Valley which are not technically in a  flood plain.   That’s why
I have flood insurance.  So, with the implementation of Plan 7a, or one like it, should I drop my flood
insurance???        

14     If “runoff from the area upstream of Thornton Ave is less than 800cfs for a 10% event and does
not meet the minimum flow required to establish Federal Flood Control Authority”  this is yet another
reason to maintain the Mosher Levee as it is rather than spend a great deal of tax payer dollars on
unnecessary levee improvements .

I’m out   of time.   It’s midnight.  So other concerns will just have to wait for other opportunities to be
aired.   In case I have not been clear, I AM NOT IN FAVOR OF IMPROVEMENTS ON MOSHER SLOUGH
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LEVEE, and will be talking about this to any congress person who will listen – even a little.
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From: M Drew
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] Mosher Slough Levee Changes
Date: Monday, April 13, 2015 10:55:25 PM

Dear Sir:

Questions we have:

1.  Why was this process not advertised in local newspaper(s).  A meeting was held on 4/8/15, from
1800-2000 hours; however, we observed no notice of such in the Stockton Record.

2.  When will plans be finalized?

3.  How will real estate values be determined if encroachment on existing yards is necessary?

4.  What impact will this activity have on home values? 

5.  How will we be able to sell our homes if this activity is found during a title search?

6.  How far in advance of actual construction will home owners be notified?

7.  Will vegetation removal be one of the first activities?  Does this include Valley Oaks?

8.  After today, who and how can we contact someone with concerns?

These are just a few questions we have with a cursory reading of the project proposal.

Thank you.

Marlene R. Drew and Otis C. Kelley, Jr.
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From: Michael Elium
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] opposition to proposed changes in the levee on Mosher Slough
Date: Monday, April 13, 2015 10:41:12 PM

Dear Mr. Stalker,

I am a resident of West Creek Drive in Stockton, with my home backing up to the Mosher Slough levee.

I am opposed to the implementation of Plan 7a.

I request that another public meeting be held, with more notice provided to the homeowners.

Sincerely,

Michael Elium, Ed.D.

Assistant Dean, External Programs

Coordinator, Special Education Programs

Benerd School of Education

University of the Pacific

3601 Pacific Ave.

Stockton, CA 95211

(209) 946-2336
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From: Derek Skeels
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] Mosher Slough 7A improvements
Date: Monday, April 13, 2015 9:33:03 PM

Hello Tyler,
   My name is Derek Skeels and I am a resident of Stockton who's property is attached to the south
bank of Mosher Slough. I'll make this letter short and to the point since I'm sure you've gotten a
handful of angry emails today. I've read through a large portion of the plans and I think I have a
general understanding of the work to be done on Mosher Slough that will directly effect myself and my
neighbors. Id like to start by saying, thank goodness for my neighbors. I, along with about 90% of
Monticello Dr. had no idea of the proposed plans for work on Mosher Slough. It seems about 1/5 homes
received a letter in the mail with a notice of the proposed plans. Seems pretty shady that there are
plans as significant as this being pushed through the citizen/public comment phase. I never received a
letter.

   I couldn't help but notice that the odds of having the 500 year flood are a dismal 0.2%. If I were a
gambling kind of guy, I wouldn't be investing my money in the plans you guys have proposed. Updating
levees and waterways in targeted portions doesn't seem like a great way to save the residents of
stockton from a flood. If levees will not flood in my backyard due to new improvement, but will flood a
half mile down the road which will reach me in the case of a 500 year flood anyways, I don't see the
benefit. Im not an engineer, nor did I major in risk management, but It seems to me that improvements
to just the south side of the levee doesn't do much for the citizens on the north side. Levee
maintenance is a must, but I've seen the Mosher Slough stretch from Pershing Ave to Kelley Dr.
improved and strengthened over the last few years with riprap, which did not involve impingement into
peoples property.

   The diagrams presented in the plans shows what the levee raising is. The Mosher Slough Levee
already runs right up to the back of all the properties on Monticello Dr. and surrounding courts. A larger
levee would decrease our yard size considerably. Also, there is mention of needing an easement access
at the foot of the levee for an additional 10-15 feet. This would effectively reduce my back yard by
around 50%, leaving my property near worthless. While the total cost of 800 million dollars dwarfs what
my property is worth, it is still my hard earned property. Stockton home vales are finally on the rebound
and a project like this that would reduce my property size by about 25% would literally make my house
value fall to less than what I owe on it, leaving me underwater. No pun intended. This home value hit
would not only effect me, but every resident on Mosher Slough. the neighborhood is a working class
neighborhood. The economic impact of the devaluation of everyones property would be larger than I
believe estimated. You're kicking the the horse while its trying to get back on its feet so to speak.
There are several families who's house falls within the intended levee easement zone. Im sure you
personally would not want your house taken from you in an event like this.

   Im also not a biologist, but one of the greatest parts of the Mosher Slough is the established wildlife.
There are red ear slider turtles that breed every year in the slough. Their babies are seen sun bathing
on the banks and on logs. Numerous species of ducks and waterfowl nest in the slough. They raise
their young and then migrate when winter comes. Every fall, I have seen groups of salmon migrating up
the slough on their annual spawning run. With the proposed vegetation stripping to prepare for the
levee work, the entire ecosystem will be destroyed. The large oak trees that provide shade for my family
in the hot summer will be cut or bulldozed over due to the increased size of the levee and vegetation
clearing.

   Theres not much else for me to say. Most of my concerns have been voiced here. Should these
proposals be approved, and our property bought from us, it is never a fair market value, so its not even
worth me asking questions about how or who will provide the property valuation. Its an 800 million
dollar investment with the hope of saving citizens life and property. With todays technology, the
legitimate threat to life from the 0.2% 500 year flood is even smaller than the chance of the flood itself.
So now the main goal is the protection of property? Im sure insurance agencies are all hands on deck in
support of a plan like this. I personally pay for flood insurance because of the minuscule chance of the
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500 year flood, I don't also need my local and federal tax dollars spent on additional 500 year flood
protection and my house value decreased  all in one fell swoop.

   I appreciate the ILL advertised chance to voice my opinion about the plans, and also realize that there
is a lot to do before these plans fall into place or are even ever approved. There are years between
today and when these plans are dated to take place, but I believe that there are better options than
Plan 7A.

Derek Skeels
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From: Mikayla Meyling
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] Plan 7A, Levee @ Mosher Slough in Stockton, CA
Date: Monday, April 13, 2015 7:13:50 PM

To whom it may concern.

I am a very concerned resident in the Northwestern Stockton neighborhood being
considered for plans in "levee improvement". Please understand my (and OUR, since there are many of
us being incredibly negatively affected) genuine and heartfelt concern over this pending decision. If this
plan were to be put into affect, families would be forced to relocate from one of the last (of not
absolute only) favorable locations in the Stockton area.

My mother and father just purchased their beautiful home here less than two years ago and love where
they live. I love where they live. This "plan" is outrageous and to put it mildly-- UNFAIR. There have to
be solutions that don't include uprooting families. Please take our pleas into consideration. It would be
appreciated so much.

Thank you,

Mikayla Meyling
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From: Elizabeth Meyling
To: Stalker, Tyler M SPK
Subject: [EXTERNAL] Levee improvements on Mosier Slough
Date: Monday, April 13, 2015 6:45:47 PM

As a resident whose property backs up to this beautiful oasis, I am completely against the proposed
"levee improvements". My home in particular would be one of the properties that would fall within the
10 to 15 foot easement. The beautiful, statuesque oak trees would be removed displacing an
assortment of wildlife. This area in particular makes one feel like we are not in Stockton. Many people
enjoy exercising & nature watching etc along this stretch. It is truly beautiful. I would hate to see my
home demolished and if that were the case, how would the real estate value be determined? If I
decided to sell my home now this would be a part of the title search! This is heartbreaking news for
everyone living along this levee.  It seems an extremely dramatic and drastic change. The water level
here is very low year round. I hope the concerns of we as human beings and residents who wish to live
here forever will be more than considered. As I write this from my back patio, I am admiring the true
beauty that is Mosier Slough.

Sincerely,
Elizabeth Meyling
8536 Hamilton Way
Stockton, CA. 95209
209-513-4704
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April 23, 2015 
 
 
Tyler Stalker, Public Affairs Specialist 
U. S. Army Corps of Engineers  
1325 “J” Street 
Sacramento, CA 95814-2922 
 
Project:  San Joaquin River Basin, Lower San Joaquin County, California 
               Draft Integrated Interim Feasibility Report, Environmental Impact 
               Statement, Environmental Impact Report (FR/EIS/EIR) 
 
District CEQA Reference No:  20150136 
 
Dear Mr. Stalker: 
 
The San Joaquin Valley Unified Air Pollution Control District (District) has reviewed the 
Draft Integrated Interim Feasibility Report/Environmental Impact 
Statement/Environmental Impact Report (FR/EIS/EIR) to assess the impact of the 
project intended to improve flood risk management problems and opportunities in the 
Lower San Joaquin River basin by repairing and enhancing the levees that surround the 
City of Stockton. 
 
The Lower San Joaquin River study area is located along the lower (northern) portion of 
the San Joaquin River system in the Central Valley of California.  The San Joaquin 
River originates on the western slope of the Sierra Nevada and emerges from the 
foothills at Friant Dam. The river flows west to the Central Valley, where it is joined by 
the Fresno, Chowchilla, Merced, Tuolumne, Stanislaus, Calaveras rivers, and smaller 
tributaries as it flows north to the Sacramento-SanJoaquin Delta.  The study 
authorization includes the main stem of the San Joaquin River from the Mariposa 
Bypass downstream to the city of Stockton. The study area also includes the distributary 
channels of the San Joaquin River in the southernmost reaches of the Delta: Paradise 
Cut and Old River as far north as Tracy Boulevard and Middle River as far north as 
Victoria Canal. The refined study area focused on approximately 305 square miles 
encompassing incorporated areas of Stockton, Lathrop and Manteca as well as 
unincorporated portions of San Joaquin County.  
 
This Draft FR/EIS/EIR describes the planning process followed to develop and evaluate 
an array of alternatives to address flood risk management problems and opportunities in

Official Version

L2PDRTT9
Typewritten Text
053



District CEQA Reference No: 20150136  Page 2 of 4 
  
 
 

 

the Lower San Joaquin River basin which would be used to identify a Tentatively 
Selected Plan (TSP) for recommendation to the United States Congress for 
authorization. The alternatives described in the Draft FR/EIS/EIR are as follows: 
Alternatives 7a, 7b, 8a, 8b, 9a, 9b. Alternatives activities would include any of the 
following:  levee improvements of cutoff wall, deep soil mixing (seismic), flood bypass, 
levee extension, and new levee segments. 
 
The District makes the following comments regarding these alternatives: 
    
1. Construction – Fugitive dust emissions 
 

The Road Construction Emission Model (RCEM) results were not included 
within the Draft FR/EIS/EIR. These RCEM results used to estimate the 
construction and fugitive dust emissions should be submitted to the District 
to allow the District to assess the project’s potential impact on air quality. 

 
The Draft FR/EIS/EIR states that the emissions shown in the tables (Alternative 
Annual Construction Emissions) already accounted for fugitive dust reductions 
required by District Regulation VIII.   The District notes that although compliance 
with Regulation VIII substantially reduces project specific fugitive dust emissions, it 
may not be sufficient to reduce project specific emissions to less than significant 
levels.  Referral documents should include the Road Construction Emission Model 
results that were used to estimate the construction and fugitive dust emissions and 
emissions reduced through compliance with Regulation VIII.   

 
2. Construction - NOx Emissions 

 
The District recommends that Draft FR/EIS/EIR include a description clarifying 
how the mitigation measures for reducing construction exhaust emissions will 
implemented and enforced, i.e. through permit conditions, agreements, or 
other legally binding instruments as required by CEQA Guidelines §15126.4, 
subdivision(a)(2). 
 
The Draft FR/EIS/EIR identifies the listed alternatives: 7a, 7b, 8a, 8b, 9a, 9b.  It 
concluded that construction NOx emissions for these alternatives would have a 
potentially significant impact on air quality but with mitigation the impact would be 
reduced to a less than significant impact.    
 
The mitigation measures identified in the Draft FR/EIS/EIR would focus on reducing 
NOx emissions by requiring either Tier 3 equipment for all off-road vehicles, or enter 
into a Voluntary Emission Reduction Agreement (VERA) with the District. Per the 
Draft FR/EIS/EIR, the VERA would require payment of a fee to the District that 
would be used by District to purchase NOx emission reductions that would be used 
to offset all NOx emissions during years when the Project’s unmitigated NOx 
emissions exceed ten tons per year.  
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District CEQA Reference No: 20150136  Page 3 of 4 
 

 

The District notes that in order to conclude that the construction exhaust emissions 
would be less than significant, mitigation measures reducing construction exhaust 
emissions must be fully enforceable through permit conditions, agreements, or other 
legally binding instruments (CEQA Guidelines §15126.4, subdivision(a)(2)). 
 

3. Voluntary Emission Reduction Agreement (VERA) 
 

The District recommends the following phrasing for the Voluntary Emission 
Reduction Agreement: 
 
“Six months prior to the commencement of construction, the project 
proponent shall enter into a Voluntary Emissions Reduction Agreement 
(VERA) with the San Joaquin Valley Air Pollution Control District (SJVAPCD) 
to mitigate construction and operational project emissions for criteria 
pollutants to less than significant levels.”   
 
The District appreciates that a VERA is listed as a potential mitigation measure for 
reducing project NOx emissions.  A VERA is a mitigation measure by which the 
project proponent provides pound-for-pound mitigation of emissions increases 
through a process that develops, funds, and implements emission reduction 
projects, with the District serving a role of administrator of the emissions reduction 
projects and verifier of the successful mitigation effort.  To implement a VERA, the 
project proponent and the District enter into a contractual agreement in which the 
project proponent agrees to mitigate project specific emissions by providing funds for 
the District’s Incentives Programs.     
 

4. Reporting and Monitoring Program 
 
Prior to certifying the FR/EIS/EIR document, it should be revised to include the 
reporting and/or monitoring program for the proposed mitigation measures 
(i.e., TIER III or VERA) and be made available for public review.  
 
The Draft FR/EIS/EIR states that “Upon certifying the document, the CEQA lead 
agencies would adopt a reporting or monitoring program for the changes made to 
the project or the conditions of project approval to mitigate or avoid significant effects 
on the environment. Full compliance would be achieved when the Final FR/EIS/EIR 
and Notice of Determination (Statement of Overriding Consideration) is submitted to 
the Office of Planning and Research.”  It is unclear how the lead agencies would 
pursue and enforce the mitigation options (i.e., Tier III or VERA), and it is unclear 
whether an opportunity to review the reporting and/or monitoring program will be 
provided. 

 
5. Greenhouse Gas (GHG) Emissions 

 

On page 5-82 of the Draft FR/EIS/EIR, “SJVAPCD has developed screening 
levels for GHG emissions for projects for which it is lead agency. However, 
SJVAPCD’s GHG thresholds do not apply to projects for which it is not the 
lead agency (Willis, J. pers. comm.)” should be removed as it is incorrect.  
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District Policy Addressing GHG Emission Impacts for Stationary Source 
Projects under CEQA When Serving as the Lead Agency and District Guidance 
Guidance for Valley Land-Use Agencies in Addressing GHG Emission Impacts 
for New Projects under CEQA can be used by lead agencies to assess the 
significance of GHG impact.   
 
On December 17, 2009, the District’s Governing Board adopted the District Policy: 
Addressing GHG Emission Impacts for Stationary Source Projects under CEQA 
When Serving as the Lead Agency.  
 

In addition, the District’s Governing Board also approved the guidance document: 
Guidance for Valley Land-Use Agencies in Addressing GHG Emission Impacts for 
New Projects under CEQA. This guidance is intended to assist Valley land-use 
agencies in addressing the impacts of greenhouse gases (GHG) in their role as lead 
agency for California Environmental Quality Act (CEQA) purposes. This guidance 
establishes a streamlined process that can be used to evaluate the significance of 
project specific GHG emission impacts on global climate change, based on the use 
of Best Performance Standards to reduce project specific GHG emissions. In 
support of the policy and guidance document, District staff prepared a staff report: 
Addressing Greenhouse Gas Emissions under the California Environmental Quality 
Act. These documents adopted in December of 2009 continue to be the relevant 
policies to address GHG emissions under CEQA.  
 

District Policy and Guidance do not preclude a lead agency from developing and 
establishing its own GHG guidance and thresholds of significance.   

 

The District appreciates the opportunity to comment on the Draft FR/EIS/EIR.  If you 
have any questions or require further information, please call Debbie Johnson at (559) 
230- 5817. 
 
Sincerely, 
 
 
Arnaud Marjollet 
Director of Permit Services 
 
 
 
Chay Thao 
Program Manager 
 
AM:dj 
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San Joaquin River Basin 
Lower San Joaquin River Interim Feasibility Study 

Biological Assessment 
 
1.0  INTRODUCTION 
 
 The U.S. Army Corps of Engineers, Sacramento District, (Corps) is requesting 
consultation with the U.S. Fish and Wildlife Service (USFWS) and with the National 
Marine Fisheries Service (NMFS) under Section 7 of the Endangered Species Act 
(ESA) for potential effects of the Lower San Joaquin River Feasibility Study (LSJRFS) 
Recommended Plan on Federally-listed species and their designated critical habitat.  
The Corps is also requesting to consult with the NMFS on essential fish habitat (EFH) 
under the Magnuson-Stevens Fishery Conservation and Management Act (PL 94-265). 
The species, critical habitat, and EFH that are the subject of this consultation are 
identified in Table 1.  This biological assessment (BA) describes the proposed action, 
which is the Recommended Plan, and provides the Corps’ evaluation of the potential 
effects of the proposed action on Federally-protected resources.  The BA also identifies 
conservation measures to avoid, reduce, or off-set through compensation, the potential 
effects of the proposed action.  The actions covered in this BA are associated with flood 
risk management measures proposed to be implemented in the LSJRFS project study 
area (Figure 1).  The project area and the proposed flood risk management measures, 
are shown in Figure 2.  This BA was prepared in accordance with the requirements of 

Section 7 and the Corps’ Engineering Regulation 1105‐2‐100 (Corps 2000a). 

 
 Section 7 of the ESA requires Federal agencies to conserve listed species and 
their critical habitat, and to consult with USFWS and NMFS (the Services) to ensure that 
the actions they fund, authorize, or perform do not jeopardize the existence of any listed 
species or result in the destruction or adverse modification of their designated critical 
habitat.  Section 7 also requires that agencies with regulatory authority over listed 
species issue biological opinions that evaluate the direct and indirect effects of Federal 
actions, and actions that are interrelated with or interdependent to the Federal action, to 
determine if they may appreciably reduce the listed species’ likelihood of surviving or 
recovering in the wild by reducing their productivity, numbers, or distribution. The 
actions covered in this BA are associated with future levee modifications proposed 
under the LSJRFS.    
 
 The Magnuson-Stevens Fishery Conservation and Management Act of 1976 
(MSA), as amended, governs the conservation and management of commercially 
harvested ocean fisheries.  The purpose of the Act is to take immediate action to 
conserve, protect, and manage U.S. coastal fishery resources, anadromous species, 
and EFH.  EFH is the aquatic habitat (water and substrate) that is necessary for fish to 
spawn, breed, feed, or mature, and that allows production levels needed to:  (1) support 
a long-term, sustainable commercial fishery, and (2) contribute to a healthy ecosystem 
(NMFS 1997).  Most, if not all, of the LSJR FS study area is designated s EFH for 
Pacific salmon under Section 305(b)(2) of the MSA.  
 

Official Version



 

2 
 

Species to be addressed in this BA include: 

 Fish species with designated EFH under the MSA 

 Listed species under the Federal ESA 

 Species with designated critical habitat under the ESA 
 
 

1.1  Project Background  
 
 The Corps and its non-Federal sponsors, the San Joaquin Area Flood Control 
Agency (SJAFCA) and the State of California Central Valley Flood Protection Board, 
represented by the California Department of Water Resources (DWR), are conducting 
the Lower San Joaquin River Interim Feasibility Study. 
 

 The purpose of the SJRFS is to investigate and determine the extent of Federal 
interest in a range of alternative plans designed to reduce the risk of flooding in the 
cities of Stockton, Lathrop, Manteca, and surrounding urbanizing areas.  These areas 
have experienced multiple flooding events since records have been maintained.  The 
existing levee system within the study area protects over 71,000 acres of mixed-use 
land with a current population estimated at 264,000 residents and an estimated $21 
billion in damageable property. 
 
 The study area is has very little topographic relief, resulting in potential flooding 
of areas far from water courses.  Given the flat topography, the study area is prone to 
fairly deep flooding as demonstrated for a 0.2% Annual Chance of Exceedance (500 
year).  The San Joaquin River has flow monitoring data from at least 1930 at the 
Vernalis gage site.  The flow data shows several significant flow events, the most recent 
in 1997.  The study area has a history of flooding events, with major events occurring 
three times since the 1950’s.  The 1955 event had the highest flows recorded on the 
Calaveras River at Bellota, and approximately 1,500 acres of Stockton were inundated 
to depths of six feet for as long as eight days.  The 1958 event inundated approximately 
8,500 acres between Bellota and the Diverting Canal with flood waters up to two feet 
deep, and inundation durations from two to ten days.  The 1997 event resulted in the 
evacuation of the Weston Ranch area of Stockton at the north end of Reclamation 
District (RD) 17.  While the 1997 event did not directly damage areas of Stockton, 
Lathrop, or Manteca, there were approximately 1,842 residences and businesses 
affected in San Joaquin and Stanislaus Counties.  There were also significant flood-
fighting efforts conducted during the 1997 event in RDs 404 and 17.  Between the two 
RDs, there were 37 sites flood-fought.  Damages in San Joaquin County for the 1997 
event were estimated to be near $80 million. 
 
 During development of computer models of the study area, potential measures 
were evaluated individually and in combination to understand how the existing flood 
management system functions and how it would respond to changes.  The evaluations 
led to several important findings about the flood management system.  Some of these 
findings included: 
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 The system cannot safely convey the flows that it was formerly considered 
capable of accommodating. 

 If levee reliability were improved system-wide, substantial increases in flood 
storage capacity would be necessary to avoid transferring increased flood risks 
to downstream areas. 

 A comprehensive solution to reduce flood damages and restore degraded 
ecosystems will require a combination of measures that increase conveyance 
capacity, increase flood storage, and improve floodplain management. 

 
 

1.2  Authority 
 

 The general authority for flood control investigations in the San Joaquin River 
Basin arises under the Flood Control Act of 1936 (Public Law [PL] 74-738), Sections 2 
and 6 and amended by the Flood Control Act of 1938 (PL 75-761).  The Flood Control 
Act of 1936, Section 6 permits further reports to be authorized by congressional 
resolutions.  Further studies of this river system were directed in the 8 May 1964 
resolution adopted by the Committee on Public Works of the House of Representatives.  
The resolution reads: 
 

“Resolved by the Committee on Public Works of the House of 
Representatives, United States, that the Board of Engineers for Rivers 
and Harbors is hereby requested to review the reports on the Sacramento-
San Joaquin Basin Streams, California, published in House Document No. 
367, 81st Congress, 1st session, and other reports, with a view to 
determine whether any modifications to the recommendations contained 
therein are advisable at this time, with particular reference to further 
coordinated development of the water resources in the San Joaquin River 
Basin, California.” 

 
 The LSJRFS is being accomplished in accordance with the Section 905(b) 
Analysis (Water Resources Development Act (WRDA) 1986) dated 23 September 2004.  
The Section 905(b) Analysis was approved by the Commander, SPD on 10 June 2005.  
The Section 905(b) Analysis was prepared with funds identified in House Report 108-
357 (Conference Report to accompany H.R. 2745 for the Energy and Water 
Development Appropriations Act of 2004) for use under the Sacramento-San Joaquin 
River Basins Comprehensive Study for a reconnaissance study to evaluate 
environmental restoration, flood protection, and related purposes for the Lower San 
Joaquin River.  House Report 105-190, which accompanied the Energy and Water 
Development Appropriations Act of 1998 (PL 105-62) authorized the Sacramento and 
San Joaquin River Basins Comprehensive Study (Comprehensive Study). 
 
 The Section 905(b) Analysis determined that there was Federal interest in 
pursuing feasibility level investigations for potential flood risk reduction and ecosystem 
restoration projects in the Lower San Joaquin River area.  This study has been focused 
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on flood risk reduction through additional scoping and coordination with the non-Federal 
sponsors, resource agencies and local stakeholders. 
 This study will only partially address the Sacramento – San Joaquin Basin 
Streams, California Comprehensive Study authority.  Therefore, the LSJRFS will be 
called an “Interim Feasibility Report” which indicates that the study is addressing the 
flood risk issues of a specific area within the authority, rather than the entire area 
authorized for study. 
 
 
1.3  Species, Critical Habitat, and EFH Requiring Consultation 
 
 An official list of species with the potential to occur in the vicinity of the LSJR FS 
project area and Federally listed as threatened, endangered, and proposed threatened 
or endangered was obtained from the Sacramento USFWS website for San Joaquin 
County and for the following quads:  Stockton West, Stockton East, Lodi South, 
Waterloo, Lathrop, Manteca (USFWS 2014, 2015).  The lists are provided in Appendix 
A.  The following Federally endangered and threatened species were included on the 
USFWS species list and were considered for inclusion in this BA because of possible 
suitable habitat in the project area.  
 
 Invertebrates 

 Vernal pool fairy shrimp (Branchinecta lynchi) – threatened 

 Valley Elderberry longhorn beetle (VELB) (Desmocerus californicus dimorphus) 
– threatened 

 Vernal pool tadpole shrimp (Lepidurus packardi) – endangered 
 
 Fish 

 Green sturgeon (Acipenser medirostris) – threatened 

 Delta smelt (Hypomesus transpacificus) – threatened 

 Central Valley steelhead (Oncorhynchus mykiss) – threatened 

 Central Valley spring-run Chinook salmon (Oncorhynchus tshawytscha) – 
threatened.  Considered but not included due to extirpation on the San Joaquin 
River. 

 Winter-run chinook salmon (Oncorhynchus tshawytscah) – endangered. 
Considered but not included due to only potential presence lower down at the 
confluence of the San Joaquin and Sacramento Rivers. No presence expected 
in the action area. 

 
 Amphibians 

 California tiger salamander, central population (Ambystoma californiense) - 
threatened 

 California red-legged frog (Rana draytonii) – threatened 
 
 Reptiles 

 Giant garter snake (GGS) (Thamnophis gigas) – threatened 
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Birds 

 Western yellow-billed cuckoo (Coccyzus americanus occidentalis) - threatened 
  
Mammals 

 Riparian brush rabbit (Thamnophis gigas) – endangered 
 
 Plants 

 Palmate-bracted bird’s-beak (Cordylanthus palmatus) – endangered 

 Owl’s-clover (Castilleja campestris ssp. succulent) - threatened 
 
 Critical Habitat 

 Delta smelt critical habitat 

 Central Valley steelhead critical habitat 

 Southern distinct population segment (sDPS) green sturgeon critical habitat 
 
 On-going coordination with the Services will occur as the project progresses to 
the preliminary engineering design phase (PED) to ensure compliance with Section 7.  
The Corps would coordinate potential design refinements with the Services to conserve 
species and designated critical habitat by avoiding, minimizing, and compensating to 
off-set effects on listed species and reinitiate consultation if necessary.  The action area 
includes the protected species, critical habitat, and EFH listed in Table 1. 
 
 Of the 15 Federally listed species considered for inclusion in this BA, the 5 
species (and their critical habitats) listed in Table 1 have the potential to occur in the 
Action Area and may be affected by the proposed project; therefore, these species are 
the subject of this BA.  In addition, Sacramento River Fall/Late Fall run Chinook salmon 
ESU may be present. 
 
Table 1:  Federally Protected Species, Critical Habitat, and EFH Addressed in this 
Biological Assessment Analysis 

Common Name Scientific Name Federal 
Status 

Critical 
Habitat in 

Action 
Area? 

EFH in 
Action 
Area? 

Valley elderberry longhorn 
beetle (VELB) 

Desmocerus californicus 
dimorphus     T Y -- 

Central Valley steelhead DPS Oncorhynchus mykiss T Y -- 

Delta smelt Hypomesus transpacificus 
  T Y -- 

Green sturgeon southern DPS Acipenser medirostris T Y -- 

Giant garter snake (GGS) Thamnophis gigas T -- -- 

Sacramento River Fall/Late 
Fall run Chinook salmon ESU 

Oncorhynchus tshawytscha MSA N Y* 

* In the project area EFH has been designated only for Pacific Salmon, which includes these species. 

Notes: 
ESU = Evolutionarily Significant Unit 
DPS = Distinct Population Segment  

 
MSA = Magnuson‐Stevens Fishery Conservation 

and Management Act. 
T = ESA-listed as Threatened 
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1.3.1  Other Species Considered but Eliminated from Further Evaluation 
 
 The LSJR FS’s action area does not contain suitable habitat (i.e., vernal or 
seasonal pools or swales) for conservancy fairy shrimp, vernal pool fairy shrimp, vernal 
pool tadpole shrimp.  Therefore, it has been determined that the proposed action would 
have no effect on any of these species, and no further evaluation or consultation on 
these species is needed (50 Code of Federal Regulations[CFR] 402.12). 
 
 
1.4  Consultation to Date 
 
 The Corps has been informally consulting with the USFWS and NMFS during the 
feasibility study.  Meetings and phone calls with the Corps and NFMS have taken place 
to discuss the project and the potential species affected.  On June, 24, 2014, the 
USFWS submitted a Draft Fish and Wildlife Coordination Act Report.  Representatives 
of the LSJRFS team met with members of the USFWS and NMFS to discuss the project 
on July 22. 2014.  The study area includes the protected species and critical habitat 
listed in Table 1. An official USFWS species list was generated on February 05, 2015.  
See Appendix A for the species quad lists.    
 
 If the project is authorized and funded, it would move into the PED phase.  
During PED coordination with the resource agencies would continue in order to ensure 
that the project remains in compliance with Section 7.   The Corps would coordinate 
potential design refinements with the Services to avoid, minimize, and off-set any 
adverse effects on listed species.  Formal Section 7 consultation would be reinitiated, if 
necessary.   
 
  1.4.1  Consultation Approach 
 
 The LSJR FS project is at a feasibility level of design.  This BA analyzes the 
reasonable and foreseeable effects on listed species using a conservative project 
footprint based on information known at the time of this assessment.  The Corps will 
consult on Alternative 7a which is the Recommended Plan.  As the project moves into 
further design, we believe design refinements will reduce the footprint and reduce the 
effects on listed species.  Continued coordination with resource agencies throughout the 
duration of this project will assist in guiding the Corps towards designing and 
constructing an effective and environmentally responsible project.  This will further 
minimize adverse effects to listed species.    This approach will allow the USFWS and 
NMFS to conduct the jeopardy analysis and to determine the level of take in an 
Incidental Take Statement.  Coordination with the resource agencies will continue into 
the design phase to obtain input which can help to conserve listed species through 
avoidance, minimization, and compensation.  This future coordination would attempt to 
reduce any compensatory mitigation required for the project and would also determine if 
additional consultation is needed for the project. 
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  1.4.2  Consultation History 
 

 September 21, 2015 – Meeting with USFWS to discuss project and conservation 
measures. 

 September 17, 2015 – Meeting with NMFS to discuss project and conservation 
measures. 

 July 30, 2015 – Phone discussion with NMFS biologist to discuss potential 
conservation measures 

 July 30, 2015 - Phone discussions with USFWS biologist to discuss potential 
conservation measures 

 June 11, 2015 – USFWS correspondence requesting additional information from 
the Corps to support consultation 

 April 2, 2015 March 31, 2015 – The Corps and NMFS met to discuss their letter 
advising the Corps of additional information needed to support consultation. 

 March 31, 2015 – NMFS correspondence requesting additional information from 
the Corps to support consultation. 

 February 2015 – The Corps transmitted the BA to USFWS and to NMFS and 
requested to initiate formal Section 7 consultation with USFWS and to informally 
consult with NMFS. 

 February 2015 – an updated species list for San Joaquin County and pertinent 
quads was obtained from the USFWS website. 

 July 22, 2014 – The Corps, USFWS, and NMFS met to discuss the study status, 
the project alternatives, draft impact assessment, and approaches to mitigation 
and conservation measures. 

 June 2014 – USFWS provided their draft FWCAR 

 2014 – Species list 

 May 29-30, 2013 – USFWS, DWR, and the Corps environmental staff 
participated in a field tour of the project area 

 2013 – Species list 
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2.0  ACTION AREA 
 

The action area refers to the areas directly or indirectly affected by the Federal 
action (50 CFR §402.02 and 402.14[b][2]).  This includes the project footprint and 
surrounding areas where covered species could be affected by project-related impacts.  
The action area for the LSJR FS Recommended Plan is shown in Figure 2 and 
includes: the portion of the San Joaquin River between French Camp Slough and the 
railroad bridge 14 miles below the Stockton Deep Water Shipping Channel (Stockton 
DWSC); French Camp Slough from El Dorado Street to the San Joaquin River; the 
Calaveras River from N. El Dorado Street to the San Joaquin River; portions of the 
Stockton DWSC between Smith Canal and Fourteenmile Slough; the west side of 
Fourteenmile, Tenmile Slough, and Fivemile Slough to Mosher Slough; and the south 
side of Mosher Slough .41 miles beyond N. Eldorado Street up to the railroad tracks.   

 
 The action area includes perennial waters of the San Joaquin River 

extending 200 feet perpendicular from the average summer-fall-shoreline and 1,000 feet 
downstream from the proposed in-water construction areas.  This represents the 
potential area of turbidity and sedimentation effects based on the reported limits of 
visible turbidity plumes in the Central Valley along the Sacramento River during similar 
construction activities (NMFS 2008).   

 
 

2.1  Study Area 
 
The LSJRFS study area (Figure 1) is located along the lower (northern) portion of 

the San Joaquin River system in the Central Valley of California.  The San Joaquin 
River originates on the western slope of the Sierra Nevada and emerges from the 
foothills at Friant Dam.  The river flows west to the Central Valley, where it is joined by 
the Fresno, Chowchilla, Merced, Tuolumne, Stanislaus and Calaveras rivers, and 
smaller tributaries as it flows north to the Sacramento-San Joaquin Delta. 
 

The study area, as defined in the study authorization, includes the main stem of 
the San Joaquin River from the Mariposa Bypass downstream to the city of Stockton.  
The study area also includes the distributor channels of the San Joaquin River in the 
southernmost reaches of the Delta: Paradise Cut and Old River as far north as Tracy 
Boulevard and Middle River as far north as Victoria Canal.  Based on availability of 
potential non-Federal sponsors, the study focused on approximately 305 square miles 
encompassing incorporated areas of Stockton, Lathrop and Manteca as well as 
unincorporated portions of San Joaquin County.  During the plan formulation process, 
the study area was divided into three separable elements.  The separable elements are 
considered to be hydraulically separate, meaning that each area could have stand-
alone solutions or alternatives proposed. 
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Figure 1.  Lower San Joaquin River Feasibility Study Area 

 
  
 This BA analyzes the potential effects of the Recommended Plan on Federally-
protected resources.  The Recommended Plan is located along North and Central 
Stockton, the Delta Front, Lower Calaveras River and San Joaquin River.  The 
Recommended Plan is to improve levees in these areas and to install and operate two 
in-water closure structures, one on Fourteenmile Slough and one at the mouth of Smith 
Canal. The specific measures proposed as part of the Recommended Plan (Alternative 
7a) are identified in Table 2 by waterway and reach and shown on Figure 2.  
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        Figure 2.  Lower San Joaquin River Feasibility Study Recommended Plan
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3.0  PROPOSED ACTION INCLUDING CONSERVATION MEASURES  
 
3.1  Overview 
 
 This section describes the Recommended Plan, which consists of the following 
two broad elements: 

 Construction of structural flood risk management features 

 Establishment of Engineer Technical Letter (ETL) 1110-2-583 compliant 
levees 

 
 The structural measures that comprise the plan, the measures used on each 
reach of waterway, and the conservation measures included in the Recommended Plan 
are described in detail.  The approach to establishing ETL compliant levees is described 
more broadly. 
  
  3.1.1  Flood Risk 
 
 The Corps has identified a number of problems associated with the flood risk 
management system protecting the city of Stockton and surrounding areas.  There is a 
high probability that flows in the lower San Joaquin River, Calaveras River, and the 
Sacramento-San Joaquin estuary (the Delta) or a seismic event would stress the 
network of levees protecting Stockton to the point that they could fail.  The 
consequences of such a levee failure would be catastrophic, since the area that would 
be inundated by flood waters is densely urbanized and the flooding could be up to 18 
feet deep.  The existing levees that are included in the proposed project are identified 
as “Federal” or “Non-Federal” in Figure 3.  At the request of the levee owner, and by 
meeting specific standards, some Non-Federal levees are include in the Corps 
Rehabilitation and Inspection Program (RIP) and are eligible for rehabilitation 
assistance under Public Law (PL) 84-99. 
 
 Most levees in the project area require seepage and slope stability improvements 
in order to meet the Corps criteria.  Some levees require slope reshaping, height 
improvements, and/or erosion protection.  The northern portion of the project area is 
vulnerable to flooding from the west (the delta).  Options to improve existing levees 
immediately adjacent to the city of Stockton to reduce risk from this threat are 
constrained due to urban development.  Therefore, two in water closure structures are 
also proposed.  In the southern part of the project area a new levee extension is 
proposed on Duck Creek.  This BA analyzes the effects of improving the flood risk 
management system in the vicinity of the City of Stockton.  A summary of the 
remediation measures proposed for each project reach is provided in Table 2 and 
Figure 2.  Appendix C includes a detailed Table (Table C-1) showing the features of the 
Recommended Plan.    
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  3.1.2  Recommended Plan (Proposed Action) 
 
 The Recommended Plan (Alternative 7a) is shown in Figure 2.  This plan meets 
the study objectives of reducing flood risk and flood damages.  The structural features 
of Alternative 7a include approximately 22.5 miles of levee improvements and two 
closure structures, one on Fourteenmile Slough and the other on Smith Canal.  The 
levee improvements are comprised of cutoff wall, deep soil mixing (seismic), new levee, 
levee geometry improvements, and erosion protection. 
 
 In addition to the structural features, the Recommended Plan also includes 
several non-structural features to further reduce the consequences of flooding, including 
Comprehensive Flood Warning Emergency Evacuation Planning and Floodplain 
Management.  A general description of each structural measure is provided in Section 
3.3.  In Section 3.4, Table 2 identifies and describes the structural measures proposed 
for each project area and reach.  The non-structural measures are not discussed further 
in this BA. 
 

  3.1.3  Changes Since February 2015 
 
 Since transmittal of the original BA for this study, the proposed action has been 
modified to reduce the construction footprint.  All designs associated with the 
Recommended Plan use the largest foreseeable footprint.  Using this footprint facilitated 
our evaluation of the maximum extent the project could affect species in the action area.  
As design refinements occur in the future, opportunities to further reduce effects on 
listed species and their designated critical habitat will be considered where practicable 
and consultation will be reinitiated if necessary. 
 
  3.1.4  Nomenclature 
 
 The proposed action is referred to in various ways in this and other related 
documents.  All of the following are equivalent: 
 

 Proposed action 

 Recommended Plan 

 Alternative 7a 

 North and Central Stockton – Delta Front, Lower Calaveras River, and 
San Joaquin River Levee Improvements 

 
 
3.2  Non-Discretionary and Discretionary Actions 
 
 NMFS’ letter dated 31 March 2015 requested that the Corps clearly describe its 
scope of discretion over the proposed action and establish areas of non-discretion.  The 
Corps agrees with the principle stated in the letter that “. . .clearly describe the scope of 
discretion over the proposed action and conduct a rigorous review to establish areas of 
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non-discretion.  Where the scope of the Corps' discretion is not clear, effects should be 
attributed to the proposed action.” 
 
  3.2.1 Non-Discretionary Actions 
 
 The Corps has no discretion in regards to the continuing existence and operation 
of the flood control structures of the Lower San Joaquin River and Tributaries Project 
(LSJRTP). The responsibility to maintain Civil Works structures so that they continue to 
serve their congressionally authorized purposes is inherent in the authority to construct 
them and is therefore non-discretionary.  Only Congressional actions to de-authorize 
the structures can alter or terminate this responsibility and thereby allow the 
maintenance of the structures to cease. 
 
 The Corps has a non-discretionary duty to maintain the LSJRTP and the fact the 
Corps perpetuates the projects existence is not an action subject to consultation.  The 
Federal government maintains oversight but has no ownership of or direct 
responsibilities for performing maintenance of the Federal levee system, except for few 
select features that continue to be owned and operated by the Corps.  Considering 
these exceptions, the great majority of levees, channels, and related flood risk 
management structures are owned, operated, and maintained by the State of California 
and local levee and reclamation districts as governed by Corps O&M manuals. The 
1959 Standard O&M manual for the LSJRTP is the primary O&M manual for the area.  
There are two supplemental O&M manuals that cover the project area, the 1963 
LSJRTP Unit 1manual and the 1894 Mormon Slough Project manual.    The levees of 
the Lower San Joaquin River Project are part of the LSJRTP and therefore covered in 
the 1959 O&M manual or one of the supplemental O&M manuals.   
 
 3.2.2 Discretionary Actions 
 
 Postconstruction Maintenance  
 
 Following completion of construction of the Lower San Joaquin River Project, the 
Corps will prepare a supplement to the 1959 O&M manual which will specify 
maintenance requirements for these projects.  Because the Corps does have discretion 
in how and when levee maintenance activities are performed (as opposed to the results 
of maintenance), maintenance is a discretionary activity that is part of the proposed 
action subject to consultation.   
 
 Typical maintenance activities would include vegetation control through mowing, 
herbicide application, and/or slope dragging; rodent control; patrol road maintenance; 
and erosion control and repair. Vegetation control typically would be performed twice a 
year. Herbicide and bait station application would be conducted under county permit by 
experts licensed by the state for pest control.  Erosion control and slope repair activities 
would include re-sloping and compacting; fill and repair of damage from rodent burrows 
would be treated similarly. These activities are performed for approximately 20 days 
annually.  Patrol road reconditioning activities would typically be performed once a year 
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and would include placing, spreading, grading, and compacting aggregate base or 
substrate.  
 
 To meet Federal Flood Control Regulations (33 CFR 208.10) and state 
requirements (California Water Code Section 8370), the Federal Flood Risk 
Management facilities are inspected four times annually, at intervals not exceeding 90 
days. DWR would inspect the system twice a year, and the local maintaining authorities 
would inspect it twice a year and immediately following major high water events. The 
findings of these inspections would be reported to the CVFPB’s Chief Engineer through 
DWR’s Flood Project Integrity and Inspection Branch (FPIIB). 
 
 
3.3  Description of Structural Flood Risk Management Measures 
 
 Levees in the LSJRFS project area require improvements to address seepage, 
slope stability, overtopping, and erosion concerns.  The Recommended Plan is 
composed of different structural measures, or building blocks to address these 
problems.  The measures are described in this section.  Overall, the Recommended 
Plan includes:  (1) 19.4 miles of seepage cutoff walls; (2) 3.2 miles of geometric 
improvements consisting of levee slope and crown reshaping to meet Federal 
standards; (3) 3.5 miles of levee height raises mainly to reestablish the design levee 
height; (4) 0.5 miles of flood walls/sheet pile walls; (5) 3 miles of seismic improvements, 
(6) 0.75 miles of new levee, and (7) 5 miles of new erosion protection (a majority of the 
new protection would be on the landside only; however, existing erosion protection 
disturbed by construction would be replaced).  Note that these features overlap one 
another and cannot be added up to describe the total project extent.  The total amount 
of horizontal flood features (including closure structures) is approximately 24.5 miles. 
 
 These measures would be implemented primarily by fixing levees in place.  In 
addition to levee improvements, the Recommended Plan includes two in-water closure 
structures. They are also described below.  Figure 2 identifies the reaches where each 
measure would be required.  Once a levee is modified, regardless of the measure 
implemented for the alternative, the levee would meet the Corps levee design criteria.  
This would include slope reshaping and/or crown widening, where required.  The levee 
crown would be widened to 20 feet minimum on the San Joaquin River and 12 feet 
minimum on all other levees included in the Recommended Plan.  Both landside and 
waterside slopes of 3:1 would also be established where possible.  If necessary, the 
existing levee centerline would be shifted landward in order to accommodate levee 
reshaping and height improvements. 
 
  3.3.1  Cutoff Walls 
 

 The predominant measure used to improve levee performance would be a slurry 
cutoff wall for the length of the project, except for the portion of the levees requiring a 
seismic fix for some levees in north Stockton.  See Figure 4 for a typical Cutoff wall 
plan. 
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 Description  
 
   To address seepage concerns, a cutoff wall would be constructed through the 
levee crown.  Seepage cutoff walls are vertical walls of low hydraulic conductivity 
material constructed through the embankment and foundation to cut off potential 
through- and under-seepage.  In order to be effective in reducing under-seepage, cutoff 
walls usually tie into an impervious sub-layer.  
 
 Construction Methods 
 
 The cutoff wall would be installed by one of two methods:  (1) conventional open 
trench cutoff wall, or (2) deep soil mixing (DSM) cutoff wall.  The method of cutoff wall 
selected for each reach would depend on the depth of the cutoff wall needed to address 
the seepage.  The open trench method can be used to install a cutoff wall to a depth of 
approximately 80 feet.  For cutoff walls of greater depth, the DSM method would be 
utilized.   
 
 Preparation 
 
 Prior to cutoff wall construction using either method, the construction site and any 
staging areas would be cleared, grubbed, and stripped.  The levee is typically degraded 
by one-half the levee height to provide a sufficient working surface (approximately 30 
feet) and reduce the risk of hydraulically fracturing the levee embankment from the 
insertion of slurry fluids.   
 
 Construction 
 
 Conventional Method.    The conventional slurry method for these cutoff walls is 
an open trench method that uses an excavator with a long-stick boom to excavate the 
slurry trench.  The cutoff walls for the project area would be a minimum of 3-feet in 
width; the cutoff wall would be constructed from a working surface elevation to a design 
depth at least 3-feet into an impermeable layer.  The conventional method has a 
maximum depth of about 70 to 80 feet.  
 
 During construction, bentonite-water slurry is used to keep the trench open and 
stable prior to backfilling with the permanent wall material.  Soil is mixed with bentonite 
to form soil-bentonite (SB) and then pushed into the trench, displacing the bentonite-
water slurry.  After a predetermined settlement period, an impervious cap is constructed 
above the cutoff wall and the levee is reconstructed using suitable material (Type 1 
levee fill) to the correct design elevation and current Corps levee design criteria.    
 
 Deep Soil Mixing Method.  Cutoff walls in North and Central Stockton would 
extend up to 70 feet below the working surface elevation.  The DSM method would 
require large quantities of cement bentonite grout.  This would necessitate the use of a 
contractor-provided, on-site batch plant and deliveries of concrete aggregate, concrete 
sand, bentonite, and cement.  The batch plant would be powered by generators or 
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electricity from overhead power lines and would be located within the project area or in 
an adjacent staging area.  The batch plant area would consist of an aggregate storage 
system, aggregate rescreen system (if needed), rewashing facility (if needed), the 
batching system, cement storage, ice manufacturing, and the grout mixing and loading 
system.   All aggregate used within the batch plant operations would be obtained from 
existing local commercial off-site sources and delivered to the site.      
 
 From the batch plant, the grout mixture would be transported through high-
pressure hoses (8,000 pounds per square inch [psi]) to the location of construction.  At 
the construction site, a crane supported set of two to four mixing augers would used to 
drill through the levee crown and subsurface to a maximum depth of approximately 140 
feet.  As the augers are inserted and withdrawn, the cement bentonite grout would be 
injected through the augers and mixed with the native soils.  An overlapping series of 
mixed columns would be drilled to create a continuous seepage cutoff barrier.  Once the 
slurry has hardened it would be capped and the levee embankment would be 
reconstructed with impervious or semi-impervious soil. 
 
 Excavated and Borrow Material Staging.  Excavated and borrow material (from 
nearby borrow sites) would be stockpiled at staging areas. Haul trucks, front end 
loaders, and scrapers would bring borrow materials to the site.  The material would then 
be spread evenly and compacted according to levee design plans.  The levee would be 
hydroseeded once construction was completed.   
 
 Equipment 
 
 Equipment used in construction includes a water/bentonite slurry mixing facility, 
the use of a backhoe or long reach trench excavator, a bulldozer for moving soil and 
mixing slurry material and a water line in order to produce the slurry product.  The 
water/bentonite slurry is mixed again on site with soil as the final product used during 
the trench excavation. 
 
 Risk Management 
 
 Trench Management.  For conventional cutoff walls (up to 80 feet below working 
surface), the integrity of the open trench is maintained through minimum specifications 
for density of the trench bentonite slurry mixture.  There are QA/QC testing 
requirements throughout the construction process that monitor mixture density to assure 
an open trench is maintained; walls exceeding 75 feet in depth would require the use of 
a deep mix method not involving an open trench. 
 
 Containment of Trench Slurry - Possibility of Fracture.  To address the question 
of containment of trench slurry, the possibility of a fracture is reduced by degrading the 
levee to one half of its original height to achieve a larger levee prism; this also creates a 
wider working surface for construction activities and placement of barriers to capture 
any surface materials.  If a fracture were to occur, work would immediately stop and 
federal, local, and environmental agencies would be contacted to determine the extents 
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and degree of remediation needed to contain the effects.  The possible occurrence of 
such an event would be detailed in the Environmental Protection section of the contract 
specifications (not developed for feasibility study). 
 
 Containment of Trench Slurry-Displacement during Construction.  Bentonite has 
a minimum hydration period and is hydrated and stored in large Baker tanks until 
needed.  Once construction begins, depending on the available room on site, the 
hydrated bentonite is mixed in a container or a small pond and pumped to the trench as 
it is excavated.  As soil is excavated, trench slurry levels drop and more slurry is added.  
As wall product is mixed and placed in the trench, fluid is displaced; however, if 
excavation and production are occurring in tandem, the level of trench slurry remains 
within a few feet of the top of trench throughout the day with minimum top off occurring.  
As the wall closes in towards its final stationing, trench slurry levels are no longer 
balanced by excavation and fill; the excess slurry will then be pumped off the trench 
back to the pond or Baker tanks where it was originally produced and disposed of 
offsite.  
 
  3.3.2  Levee Slope Reshaping (also called “Geometric Fix”) 
 
 Description 
 
 Levee reshaping involves grading high areas and or placing additional soil in 
depressions and compacting it in order to restore the levees to Corps levee design 
criteria for side slopes and crown width.  For the Recommended Plan, the minimum 
crest width for major tributary levees is 20 feet and the minimum crest width for minor 
tributary levees is 12 feet.  Existing levees with landside and waterside slopes as steep 
as 2H:1V (i.e., for every 2 feet of horizontal distance, there is a 1 foot increase in height) 
may be acceptable if slope performance has been good and if the slope stability 
analyses determined the factors of safety to be adequate, otherwise the landside and 
waterside slopes should have 3H:1V slopes.   
 
 Preparation 
 
 Prior to construction, the waterside levee crest edge would be cleared and 
grubbed and the crown and existing landside slope would be stripped to remove 0.5 to 1 
foot of material, and occasionally up to 2 feet of material, depending on local conditions.   
 
 Construction 
 
 To correct levee geometry, suitable material would be placed along the landside 
of existing levee slopes where needed to provide the minimum slope, required height, 
and crest width to meet current Corps levee design criteria, as detailed above.  After 
construction, slopes would be hydroseeded for erosion control.    
 
 The additional area added to the landside toe by widening varies from 1 to 30 
feet, depending on the existing width of the levee.  The slope reshaping typical plan is 
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shown in Figure 5.  Slope reshaping and levee height fixes may require relocation of 
landside toe drains and ditches.  These toe drains and ditches would be reestablished 
landward of the improved levee toe and would continue to function as they did before 
the levee improvements were constructed. 
 
 Levee slope reshaping may require removal of erosion protection such as rock 
revetment.  Upon completion of the reshaping, the erosion protection would be 
replaced. 
 
 Equipment 
 
 The equipment used would be similar to that used for levee raising. 
 
  3.3.3  Seismic Remediation 
 
 Description 
 
 The seismic deep soil mixing technique is a feature meant to keep the levee from 
liquefying during seismic activity.  This measure would be implemented to provide 
seismic stability to the Delta Front levees of North Stockton that are frequently loaded 
(due to slough water surface elevations that are tidally influenced) and that are also 
subject to potentially significant deformations due to a seismic event.  The seismic 
remediation measure would involve installation of a grid of drilled soil-cement mixed 
columns (Figure 6).  The columns would be a series of overlapping deep-soil-mixing 
columns aligned longitudinally with, and transverse to, the alignment of the levee 
extending beyond the levee prism.  This measure would minimize significant 
deformation of the levee during a seismic event as well as reduce risk of seepage and 
provide improved landside slope stability.  Not that some levees supporting seismic 
repairs will be set back from the adjacent slough to enable some mitigation for project 
impacts to be accomplished on site. 
 
 Seismic Remediation with Setback.  This measure is used along a portion of 
Fourteenmile Slough.  The remediation techniques would be similar to what is described 
above.  The difference would be that the existing levee would be partially degrade 
(about half way) and a new levee would be constructed landward of the remnant 
existing levee (Figure 7).  The land between the remnant existing levee and the new 
levee would become a mitigation planting area to off-set project environmental impacts.  
About 14 acres of habitat would be created between the water’s edge and the 
vegetation free zone of the new landside levee.  The length of the offset area would be 
about 7,000 feet and the width would vary from about 60 feet to about 90 feet.  See 
Figure 8.   
 
 Preparation 
 
 Prior to construction, the area would be cleared and grubbed.  The material 
obtained from degrading the levee would extend up to 60 feet beyond the existing levee 

Official Version



 

19 
 

and would be compacted such that the material forms an extension to the existing 
levee.  Approximately the top half of the levee would be degraded.  The degraded 
material would be placed landward as shown in Figure 7.   
 
 Construction 
 
 The crest of the levee would be reconstructed with suitable material to comply 
with the Corps levee design criteria.  A determination may be made during the future 
design that all of the degraded material may not be necessary to extend the levee to the 
proposed toe shown in Figure 6.  The proposed toe could be located along an imaginary 
line extending from the landward face of the proposed levee to existing grade.  During 
the current feasibility planning the maximum extent of the reconstruction berm is shown 
in order to show the maximum impacts which could occur. 
 
 Deep soil mixing augers would be used to construct a continuous grouping of 
cells spaced equally in both the longitudinal and transverse direction to the levee 
alignment as shown in the plan view in Figure 6.  A hose attached to the auger would 
allow for the cement bentonite slurry to be injected into the soil during auguring.  This 
allows for deep soil mixing.  After construction is completed, the levee crest would then 
be topped with a 6-inch aggregate road, and slopes would be hydroseeded for erosion 
control.  This degrading and reconstruction effort would occur along 3 miles of 
Fourteenmile Slough and Tenmile Slough.  
 
 The location of the individual columns and the pressures to be used during 
construction will be defined during PED, if the project is authorized and funded.   
Column locations will be placed to minimize chances that frac-out would occur. 
 
 Equipment 
 
 A truck mounted with a mechanical deep soil mixing auger and a cement 
bentonite equipment mixer and pump delivery system would be used.   
 
  3.3.4  Levee Raise (Levee Height Fix) 
 
 Description 
 
 This measure describes the construction action that would be taken to repair the 
levee height in locations where the crown has slumped and to raise the existing levee 
height to reasonably maximize net benefits.  To raise the levees, additional borrow 
material would be added after cutoff walls and levee reshaping improvements are 
completed (Figure 5).  The additional material would be brought from nearby borrow 
sites, stockpiled in staging areas then hauled to the site with trucks and front end 
loaders.  Material would be spread evenly and compacted according to levee design 
plans.  The levee would be hydroseeded once construction was completed. 
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 In some locations, the height could increase up to 5 feet; however, most raises 
would be 1.5 to 3 feet.  An increase in levee height may require additional levee 
footprint area to meet design requirements for minimum levee slope and crown width. 
 
 Preparation 
 
 Prior to construction, the waterside levee crest edge would be cleared and 
grubbed and the crown and existing landside slope would be stripped to remove ½ to 1 
foot of material, and occasionally up to 2 feet of material, if local conditions warrant.  
The levee raise will involve scraping, or ripping, the existing levee at the crown and 
along the landside slope and placing and compacting additional soil material in these 
areas.  
 
 Construction 
 
 To construct a levee raise, suitable material would be placed along the crown 
and landside of existing levee slopes, where needed, to provide the minimum slopes, 
required height, and crest width that meet current Corps levee design criteria.  Fill 
materials would then be compacted to the design specification.  The typical plan for a 
levee raise is shown in Figure 5. 
 
 Equipment 
 
  A hitched scraper, hitched discs or hitched ripper are examples of what might be 
used to loosen existing earth material in order to achieve a bond between new soil 
material and the existing levee.  Other pieces of equipment that would likely be used 
during the process would be a water truck, a grader, belly dump trucks, a bulldozer, a 
manual compactor or a sheep’s foot roller. 
 
 3.3.5  Floodwall 
 
 Floodwalls are an efficient, space-conserving method for containing unusually 
high water surface elevations.  They are often used in densely developed areas, where 
space is limited.  This measure consists of construction of about 825 linear feet of 
sheetpile floodwall from the southern portion of Dad’s Point to high ground at Louise 
Park.  The wall height would be an average of three to four feet above the ground 
surface.  A metal cap may be placed on the top of the sheetpile or the sheetpile maybe 
encased in concrete.  The floodwall would be approximately 12 to 18 inches wide.   
 
 Preparation 
 
 To begin the floodwall construction, the area would be cleared, grubbed, 
stripped, and excavation would occur to provide space to construct the footing for the 
floodwall.   
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 Construction 
 
 The floodwall would primarily be constructed from pre-fabricated materials, 
although it may be cast or constructed in place.  The floodwall would be constructed 
almost completely upright.  Floodwalls mostly consist of relatively short elements, 
making their connections very important to their stability.  The floodwalls would be 
designed to disturb a minimal amount of waterside vegetation.  The height of the 
floodwall would vary from 1 to 4 feet, as required by water surface elevations.  The 
waterside slope would be re-established to its existing slope and the levee crown would 
grade away from the wall and be surfaced with aggregate base 
 
  3.3.6  New Levee 
 
 Description 
 
 This measure would involve constructing new levees to reduce the flood risk to 
some areas or to prevent waters from outflanking (i.e., flowing around the ends of the 
levees and entering the area intended to be protected) the existing levee system during 
high water events.   A new levee is planned for the upstream 0.75 mile of Duck Creek to 
tie the existing levee into the railroad berm along the north side of Duck Creek.   
 
 Preparation 
 
 To construct the new levee, the construction footprint area would be cleared and 
grubbed and a new levee foundation would be excavated.  A levee inspection trench 
would be excavated across the entire proposed centerline of the new levee.  The depth 
of the inspection trench would vary depending upon levee height, as required by Corps 
guidance and the State’s Urban Levee Design Criteria (ULDC).  For the purposes of the 
impact analysis, a depth of 3 to 6 feet is assumed.  
 
 Construction 
 
 Construction of the new levee section would proceed in accordance with the 
Corps levee design criteria, with suitable material placed in 6- to 8-inch lifts, moistened, 
and compacted to design specification until the design elevation has been reached.  A 
cutoff wall would be constructed through the center of the new levee, if needed, to 
prevent through- and under-seepage.  For new levees that require erosion protection, 
quarry stone riprap would next be applied to armor the newly completed levee's 
waterside slope and provide protection against erosion.  Fill material for levee 
construction would be obtained from local construction borrow areas and commercial 
sources, and would be delivered to the levee construction sites using haul trucks.  A 
gravel road would be constructed on the crown of the new levees.  Following 
construction, the levee slopes would be reseeded with natural grasses to prevent 
erosion.  A typical plan for a new levee with a cutoff wall is shown in Figure 4. 
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 Equipment 

 New levee with a slurry wall would likely require graders, scrapers, belly dump 
trucks, bulldozers, and possibly backhoes.  The slurry wall construction would involve 
that equipment mentioned earlier for this task.  
 
  3.3.7  Closure Structures 
 
 Description 
 
 This measure would include construction of closure structures at the mouth of 
backwater sloughs at Smith Canal and on Fourteenmile Slough to reduce flood risk  
along those sloughs. The structure would extend from the end of Dad’s Point to the right 
bank of the San Joaquin River at the Stockton Golf and Country Club.  The closure 

structures would control back‐flooding from the San Joaquin River and Delta during high 
water events.  
 
 The proposed closure structures would consist of a fixed sheet pile wall structure 
(about 800 feet long) with an opening gate structure sufficiently large to allow for the 
safe passage of boats and other watercrafts.  Fish and other aquatic organisms would 
also be able to pass through these gates when they are open.  The opening portion of 
the closure structure would be an automated gate that may open upward or outward.  
The gate would be approximately 50-feet wide, and would be constructed of stainless 
steel.  The gate would be attached to a concrete foundation using stainless steel anchor 
bolts.  A small building, about 400 square feet, would be built at the end of Dad’s Point 
on land directly adjacent to the closure structures. The building would be designed to 
store equipment required to operate the gate.  As needed, a sheet pile floodwall would 
be constructed adjacent to the control structures to tie the structures into the adjacent 
levee or high ground areas. 
 
 Preparation 
 
 The construction of sheet pile walls on land would initially require that clearing 
and grubbing of vegetation be provided for approximately a 35-ft wide footprint for the 
length of the sheet pile wall.  Survey markings on land could be expected post clearing 
and grubbing. 
 
 Preparation for the construction of the closure structure and sheet pile walls in 
the water would require a working platform (barge) and a tug boat in order to move the 
barge around.  The survey equipment for use in and around water would likely be a 
laser guided system. 
 
 Construction 
 
 Construction would not require dredging, draglining, or in-water excavation.  The 
in-water work is being accomplished without the use of a separate cofferdam.  The 
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cofferdam and the permanent sheet pile are one in the same except for the gate 
construction where the sheet pile will be cut away upon completion of the concrete 
structure.  The “wing” structures supporting the operable gates and the related 
floodwalls would permanently block a portion of each of these waterways.  
 
 The following are the details of the sheet pile installation and miter gate 
installation on Smith Canal.  The closure structure on Fourteenmile Slough would be a 
scalable version of the Smith Canal.  However, Fourteenmile Slough will require 
pumping capacity in order to evacuate water from the slough during high water events.  
 
For the dual sheet pile wall construction: 
 

1. Two sheet pile walls will be constructed parallel to each other and 20 feet apart.  
They would installed the same way a single sheet pile wall is installed. The south 
dual sheet pile will be installed during the first in-water construction season 
beginning June 30.  Once the miter gate is operational, the north section of the 
dual sheet pile wall will be installed in the following year’s in-water construction 
season. 

2. The space between the dual sheet piles will be dewatered for installation of cross 
ties, bracing and gated culverts between the two sheet pile walls. 

3. Granular fill material will then be placed between the two sheet pile walls without 
dewatering up to within 3 feet of the top of the dual sheet pile walls. 

4. Total installation time for the dual sheet piles is about 4 months. 
 
 For the miter gate construction: 
  

1. Metal sheet pile cofferdam is required to allow dry work to occur on the 
foundation and walls for the gate.  The cofferdam sheet piles will be formed for 
the foundation of the gate structure (approximately 70 ft by 70 ft).  This takes 
about 3 weeks to install. 

2. Once the coffer dam is installed, initial dewatering of the sheet pile coffer dam 
will occur and a small amount of dewatering will continue to occur during the 
installation of the gate structure. 

3. Concrete cylinder piles (approximately 24 inch diameter) will be driven inside the 
coffer dam to provide support for the concrete floor and walls.  Cylinder piles will 
be installed using an impact hammer. 

4. Reinforced concrete floor and walls will be formed and placed using the cylinder 
piles for support. 

5. A metal gate will be attached to the concrete floor and walls.  Installation of the 
gate foundation, walls, and miter gate is scheduled to take 6 months. 

6. Two of the sides of the coffer dam will be used to form the walls of the gate 
structure.  The remaining two sides that block the navigable openings of the gate 
will be cut by divers at the sides of the wall and top of the gate foundation to 
provide the necessary opening. 
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 Equipment 
 
 The equipment necessary for work in the water would include a barge as a 
working platform for the installation process, and a tug boat necessary for the 
movement and correct placement of the barge for construction.  Once a desired location 
for the barge has been established an anchoring system would be necessary for the 
barge during the installation of the sheet pile wall.  The tug would be expected to remain 
nearby during the construction of the walls and closure gates. 
 
 The installation of the sheet pile wall would require that a crane be assembled on 
the barge.  A vibratory hammer would be installed at the end of the crane for the 
installation of the sheet pile wall.  Depending on the depth necessary for the installation 
of the sheet pile, a vibratory hammer may not have the driving power necessary for 
complete installation.  An impact hammer may be needed for complete installation in 
order to reach the depths necessary to fully install the sheet pile.  The installation of the 
sheet pile wall on land will require the use of an impact hammer for installation of the 
walls to the proper depth. 
 
 The construction of the gate structure will require that support piles be installed 
for the foundation of the closure gate.  The support piles will require that an impact 
hammer be used to drive the piles to the proper depth. 
 
 After the installation of the walls and the piles, the barge would continue to be 
used to ferry construction workers and small equipment to various points along the wall 
and piles to complete the installation of the wall and the construction of the closure gate 
foundation.  The platform for the closure gates would be constructed as a pre-cast 
ready-to-install floor, or the floor could be formed and concrete could be placed on site.  
The walls could also be pre-cast or could be formed and placed on-site.  The equipment 
and materials needed for construction would be ferried to the construction site with the 
barge. 
 
  3.3.8  Erosion Protection 
 
 Description 
 
 The new erosion protection included in the Recommended Plan will be placed 
either on the waterside of the levee or on the landside of the levee.  All of this new 
erosion protection is placed above the waterline. The purpose of the North Stockton 
erosion protection is to protect the project levee from wind and wave run-up erosion 
which could occur if Delta levees to the west of the project levee were to fail allowing 
flooding of land immediately west of the project levee.  The purpose of the Central 
Stockton erosion protection on Duck Creek is to protect the backside (landside) of the 
levee from erosion that could occur if floodwaters moving from the south to the 
northeast were to wrap around the end of the project levee and back up against it.  
Although this would be the only placement of new erosion protection, any existing riprap 
disturbed during construction of project features would be replaced. 
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 Construction 
 
 For the purpose of this study, riprap was used to describe erosion protection 
features and the associated impacts.  Approximately 75,000 tons of imported quarry 
stone riprap would be placed to a thickness of 2 feet along the landside to prevent wind 
wave erosion during high water.  A sand filter would also be placed prior to the riprap 
layer to prevent the migration of fines causing gravel instability and decreased erosion 
protection performance.  In Preconstruction Engineering and Design (PED), other 
erosion protection methodologies besides riprap may be explored. 
 
 Equipment 
 
 A dump truck or belly dump is likely the predominant piece of equipment that will 
get the rock in close proximity to its final resting place and a hydraulic excavator would 
be used to settle the rock into place.  Rock can also be placed from a barge using a 
hydraulic excavator.  A dozer may also be necessary following the barge unloading to 
settle the rock into place. 
 
  3.3.9  Jet Grouting 
 
 Description 
 
 Jet grouting typically is used in constructing a slurry cutoff wall to access areas 
other methods cannot.  In this regard, it is typically a spot application rather than a 
treatment to be applied on a large scale. Jet grouting would be used around existing 
utilities not proposed for removal, and at bridges along levees in the project area.  It 
involves injecting fluids or binders into the soil at very high pressure. The injected fluid 
can be grout; grout and air; or grout, air, and water. Jet grouting breaks up soil and, with 
the aid of a binder, forms a homogenous mass that solidifies over time to create a mass 
of low permeability. 
 
 Preparation 
 
 To provide a wide enough working platform on the levee crown, the upper portion 
of some segments of the levee may require degradation with a paddle wheel scrapper.  
Material would be scraped and stockpiled at a nearby stockpile area.  Hauling at the 
work area would involve scraper runs along the levee to the staging area, and grout, 
bentonite, and water deliveries to the batch plant.   
 
 Construction 
 
 To initiate jet grouting, a borehole would be drilled through the levee crown and 
foundation to the required depth (to a maximum depth of approximately 130 feet) by 
rotary or rotary-percussive methods using water, compressed air, bentonite, or a binder 
as the flushing medium.  A high-pressure pump would convey grout, air, and/or water 
through pipelines that run the length of the site through the drill string to a set of nozzles 
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located just above the drill bit.  Smaller equipment could be used in combination with 
the single phase–fluid system and could be permanently trailer-mounted to permit 
efficient mobilization and easy movement at the job site.  During this process the drill 
string is rotated and slowly withdrawn.  Use of the double, triple and superjet systems 
create eroded spoil materials that would be expelled out of the top of the borehole.  The 
spoil material would contain significant grout content and could be used as a 
construction fill.   
 
 Jet-grouted columns range from 1 to 16 feet in diameter and typically are 
interconnected to form cutoff barriers or structural sections.  One construction crew, 
consisting of a site supervisor, pump operator, batch plant operator, chuck tender, and 
driller under ideal conditions, can construct two 6-feet-diameter, 50-foot columns per 
day consisting of approximately 100 cubic yards of grout injected per 8-hour shift.  Ideal 
conditions would be characterized by no technical issues, such as loss of fluid pressure, 
breakdown of equipment, or subsurface obstructions to drilling operations occurring at 
either the batch plant or the drilling site. 
 
 Equipment 
 
 Equipment required for jet grouting consists of a drill rig fitted with a special drill 
string; a high pressure, high flow pump; and an efficient batch plant with sufficient 
capacity for the required amount of grout and water, supporting generators and air 
compressors, holding tanks, and water tanks, with bulk silos of grout typically used to 
feed large mixers.   
  
  3.3.10  Encroachments 
 
 Utility encroachments such as structures, certain vegetation, power poles, pump 
stations, and levee penetrations (e.g., pipes, conduits, cables) would be brought into 
compliance with applicable Corps policy or removed depending on type and location.  
This measure would include the demolition of such features and relocation or 
reconstruction as appropriate on a case-by-case basis (or retrofit to comply with 
standards).  Utilities replacements would occur via one of two methods:  (1) a surface 
line over the levee prism; or (2) a through-levee line equipped with positive closure 
devices.  

 Private encroachments would be removed by the non-federal sponsor or property 
owner prior to construction of the Recommended Plan. 
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3.4  Establishment of  ETL Compliant Levees 
 
   3.4.1  Corps “Guidelines for Landscape Planting and Vegetation 
Management at Levees, Floodwalls, Embankment Dams, and Appurtenant 
Structures,” (ETL 1110-2-583) 
  
 The Corps “Guidelines for Landscape Planting and Vegetation Management at 
Levees, Floodwalls, Embankment Dams, and Appurtenant Structures,” (ETL 1110-2-
583) dated 30 April 2014, provides the standards for vegetation on and adjacent to 
Corps facilities.  To be in compliance with this standard, levees and floodwalls and 15 
feet landward and waterward of the levee toes or floodwall face, must be maintained 
free of woody vegetation unless a variance to this requirement is granted by the Corps.   
 
 Variance   
 
 A levee or floodwall may be considered for a variance to the ETL standard after 
in depth engineering analyses have been completed that demonstrate that the levees 
and/or floodwalls are not imperiled by maintaining woody vegetation on or within 15 feet 
of the levee or floodwall.   
 

  3.4.2  The Recommended Plan 
 
 Structural Flood Risk Management Features 
 
 In order to construct the structural flood risk management features of the 
Recommended Plan, vegetation will need to be removed from the upper half of the 
levee.  Constructing some features, like slope reshaping or height repairs, will also 
require removal of all vegetation from the landside levee face and the landside 
easement. Constructing the two closure structures and the floodwall on Dad’s Point (at 
Smith Canal) will require removal of waterside vegetation from the waterside levee toe 
and waterside easement, or from the bank.  
 
 ETL Compliance 
 
 During the construction phase, the levees included in the Recommended Plan 
will be brought into compliance with the ETL.  To accomplish this, the levees will 
undergo intensive engineering evaluation during PED to determine their suitability for a 
variance to the ETL.  Based upon the information available at this time, and using 
engineering judgment, we estimate that 50% of the existing vegetation on the lower 
waterside slope and within the waterside easement may be allowed to remain.  We 
estimate that almost none of the vegetation on the landside levee slope or within the 
landside easement would be allowed to remain. 
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Variance Evaluation Process  
 
 During PED, all levee reaches will be evaluated for a vegetation variance for the 
remaining vegetation using data that is not currently available in feasibility.  This risk-
based process involves: determining what species of trees are present in the proposed 
variance zone; determining the maximum size that each trees would grow to; analyzing 
the root ball size that would be expected for mature trees, which would be used to 
identify the size of a hole left if the tree falls during a flood event; analysis of the amount 
of additional scour that could occur in a flood event; seepage and stability analysis 
accounting for any newly constructed features; and development of cross-sections 
illustrating the trees, root systems, and levee prism.  Trees that we would likely identify 
as needing to be removed include dead trees and nut trees.  Nut trees may attract 
burrowing rodents which may become a levee safety concern. 
 
 
3.5  Recommended Plan Structural Measures by Reach 
 
 The main structural measures included in the Recommended Plan are 
summarized in Table 2 by area and reach.  A detailed table describing the 
Recommended Plan is included in Appendix C (Table C-1).  A summary of structural 
measures included in the Recommended Plan by reach is shown in Figure 2.  A 
summary of the quantity of each structural measure in the Recommended Plan is 
shown in Table 3. 
 
Table 2.  Alternative 7a Measures by Area and Waterway 

Waterway Reach Proposed Measure(s) 

North Stockton 

Mosher Slough 
Thornton Road to UPRR railroad 
tracks 

Cutoff wall 

Mosher Slough Shima Tract to Thornton Road Cutoff wall 
Levee height fix (sea level rise) 

Shima Tract 
Mosher Slough to Fivemile Slough Cutoff wall 

Erosion protection (landside) 

Fivemile Slough 
Shima Tract to Fourteenmile 
Slough 

Cutoff wall 
Erosion protection (landside) 

Fourteenmile Slough 

Fivemile Slough to Proposed 
Closure Structure 

Seismic Fix 
Slope Reshaping 
Levee height fix (sea level rise) 
Erosion protection (landside) 

Fourteenmile Slough 
Approximately 1,500 feet west of 
Fivemile Slough 

Closure Structure 

Fourteenmile Slough 
Approximately 1,250 feet southeast 
setback out from proposed closure 
structure  

Seismic Fix 
Levee height fix (sea level rise) 
Erosion protection (landside) 

Fourteenmile Slough 
From setback cut south to Tenmile 
Slough 

Seismic Fix 
Adjacent levee 
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Waterway Reach Proposed Measure(s) 
Slope Reshaping 
Erosion protection (landward) 

Tenmile Slough 
Fourteenmile Slough to March 
Lane 

Cutoff wall 
Slope Reshaping 
Erosion protection (waterside) 

Tenmile Slough 
March Lane to West March 
Lane/Buckley Cove Way 

Seismic Fix 
Slope Reshaping 
Erosion protection (waterside) 

Tenmile Slough/ 
Buckley Cove Marina/ 
San Joaquin River 

West March Lane/Buckley Cove 
Way to Calaveras River 

Seismic Fix 
Slope Reshaping 

Calaveras River – 
Right/North Bank 

San Joaquin River to North El 
Dorado Street 

Cutoff wall 

Central Stockton 
Calaveras River – 
Left/South Bank 

San Joaquin River to approximately 
I-5 

Cutoff wall 

Calaveras River – 
Left/South Bank 

Approximately I-5 to approximately 
North Pershing Avenue 

Cutoff wall 
Slope Reshaping 
 

Calaveras River – 
Left/South Bank 

Approximately North Pershing 
Avenue to approximately El Dorado 
Street 

Cutoff wall 

San Joaquin River 

From approximately 2,100 feet 
upstream of the Calaveras River to 
the proposed Smith Canal Closure 
Structure 

Cutoff wall 
Levee height fix (sea level rise) 

Smith Canal 
At the mouth of the canal between 
Brown’s Island and Dad’s Point 

Closure Structure 

Smith Canal 
Dad’s Point from the Closure 
Structure to approximately 375 feet 
down Monte Diablo Avenue  

Floodwall 

San Joaquin River 
Railroad bridge just upstream of 
the Port of Stockton to Burns Cutoff

Cutoff wall 
Slope Reshaping 
 

San Joaquin River 
Burns Cutoff to French Camp 
Slough 

Cutoff wall 

French Camp Slough 
– Right/North Bank 

French Camp Slough confluence 
with the San Joaquin River to 
approximately 500 feet southwest 
of I-51 

Cutoff wall 

Duck Creek  
500 feet past I-5 cross to 
approximately Odell Avenue 

New levee 

Duck Creek 
Approximately Odell Avenue to 
McKinley Avenue 

Cutoff wall 
Levee reshaping 
Levee Height Fix 

1 Note that some specific sections of this reach have been repaired by RD 404 and will 
be excluded from the Recommended Plan. 
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Table 3.  Summary of Structural Measures Included in the 
Recommended Plan by Quantity  

Structural Measure Alternative 
7a 

Cutoff walls  20.1 miles 

Levee Reshaping  6.1 miles 

Floodwall  0.2 miles 

New Levee  0.75 miles 

Erosion Protection (landside)  4.9 miles 

Seismic Remediation (about 1.3 miles will 
include a Setback and partial degrade of the 
existing level) 

3 miles 

Closure Structure- Smith Canal  1 

Closure Structure Fourteenmile Slough  1 

 

  3.5.1  North Stockton Area 
 
 Levee Improvements   
 
 The North Stockton area includes improvements to the Mosher Slough south 
levee, Shima Tract east levee, Fivemile Slough/Fourteenmile Slough north levee, 
Fourteenmile Slough west levee, Tenmile slough east levee, and San Joaquin River 
east levee.  The measures proposed to improve the levees in the North Stockton area 
include Cutoff walls, levee height fixes, erosion protection, seismic (deep soil mixing) 
fixes, and slope reshaping.  In addition, a closure structure would be installed across 
Fourteenmile Slough, approximately 1,500 feet west of Fivemile Slough.  These 
measures are described in Section 3.3.  The locations of each of the fixes are shown on 
Figure 2. 
 
 Closure Structure on Fourteenmile Slough 
 
 In addition to the levee improvement measures, there is also a closure structure 
proposed for Fourteenmile Slough.  The closure structure would be located across 
Fourteenmile Slough from the Fivemile Slough/Fourteenmile Slough north (right) levee 
to the Fourteenmile Slough south/west (left) levee.  The closure structure would be 
consistent with the design described in Section 3.3.   
 
 In addition, this portion of the study area has a high risk of seismic events.  
Operation of the closure structure would limit the water saturation levels in Fourteenmile 
Slough during high water events, which would reduce the risk of levee damage from 
both seismic and high water events.   
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 3.5.2  Central Stockton Area 

 
 Levee Improvements   
 
 The Central Stockton area includes levee improvements to the Calaveras River, 
San Joaquin River, Smith Canal, and French Camp Slough.  For the Calaveras River, 
approximately 4.25 miles of the north bank (to approximately El Dorado Street) and 
approximately 3.3 miles of the south bank (to approximately Pacific Street) would be 
improved with a combination of Cutoff walls, slope reshaping, and height fixes.  These 
measures are described in Section 3.3.  The locations of each of the fixes are shown on 
Figure 2. 
 
 Closure Structure on Smith Canal and Floodwall on Dad’s Point   
 
 In addition to the levee improvements, a closure structure would be installed 
across the mouth of Smith Canal from the San Joaquin River east levee at Brown’s 
Island to the end of Dad’s Point.  A floodwall (5 to 10 feet high) would also be 
constructed on Dad’s Point to tie the closure structure into the high ground on the 
shoreline.  The average height of the wall would be 5 to 6 feet from the waterside.  The 
design would be consistent with the measure described in Section 3.3.  The closure 
structure would be operated to prevent inflow into Smith Canal during high water levels 
in the Delta and San Joaquin River.  This would limit the level and duration of water 
saturation and reduce the risk of levee damage or failure.   
 
 New Levee on Duck Creek   
 
 To further reduce the risk of flooding, a new levee would also be constructed at 
Duck Creek.  This levee would be an extension of the existing French Camp Slough 
north levee and would extend approximately three-fourths of a mile from French Camp 
Slough to the rail yard.  The new Duck Creek levee would be constructed consistent 
with the measures described in Section 3.3. 
 
 
3.6  Borrow Material and Sites 

 
A maximum of 1.4 million cubic yards (cy) of borrow material and 138 acres of 

borrow lands could be required to construct the Recommended Plan.  Because project 
development is in the preliminary stages of design, detailed studies of borrow needs 
have not been completed.  If the project is authorized and funded, detailed evaluation of 
borrow requirements, identification and detailed technical evaluation of potential borrow 
sources, would be completed during PED.  This would include appropriate literature 
review, site visits, informal consultation, and surveys to determine the presence or 
potential presence of Federally listed species or their designated critical habitat.  
Potential borrow sites with actual listed species occurrences or with the potential for 
occurrences would be avoided.      
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 Sufficient quantities of appropriate borrow materials are available within 25 miles 
of the project.  To the extent feasible, borrow material would be obtained from a 
licensed, permitted facility that meets all Federal and State standards and requirements.  
In addition, many acres of farmland and vacant land currently exist near the project and 
borrow could be obtained from these lands.  In selecting borrow areas, lands closest to 
the construction sites would be evaluated for availability and suitability first before 
evaluating lands further from the project.  Additionally, borrow site selection would be 
based on the least environmentally damaging options, the ability to remove and 
transport the material, and economic feasibility.  It is assumed that borrow material 
would be obtained from willing sellers. 
 
 The excavation limits on the borrow sites would be established in accordance 
with local regulations and would provide a minimum buffer of 50 feet from the edge of 
the borrow site boundary.  From this setback, the excavated slope from existing grade 
down to the bottom of the excavation would be no steeper than 3H:1V.  Excavation 
depths from the borrow sites would be determined based on need, available suitable 
material and local groundwater conditions.  The borrow sites would be stripped of 
topsoil material and excavated to appropriate depths.  Once material is extracted, 
topsoil would be replaced and borrow sites would be returned to their pre-project 
condition whenever possible and in accordance with the necessary Reclamation Plan. 
 
 
3.7  Construction Duration and Construction Footprint (Including Staging)  
 
 3.7.1  Construction Schedule 
 
 Overall Schedule and Sequencing  
 
 For planning purposes, construction is estimated to begin in the Central Stockton 
area in 2018.  Construction in that area is expected to last approximately 3 years, 
concluding in 2020.  This is an estimated schedule because Congress has not 
authorized or appropriated funds for detailed design or construction.  Construction in 
North Stockton is estimated to begin in 2021.  Construction in this area would last 8 
years, ending in 2028.  Construction of the full project would take 12 years.   
 
 Annual Work   
 
 The average breakdown of work per year per area is described in this paragraph.  
For Central Stockton the work averages out to 3 miles of slurry Cutoff wall, two-thirds of 
a mile of geometric improvements, and a half mile of new levee construction per year.  
During the 3 year span a closure gate would be constructed for Smith Canal, but would 
likely be accomplished mainly over 2 summers.  For north Stockton the work averages 
out to one and a quarter miles of slurry Cutoff wall, half of a mile of geometric 
improvements, three-eighths of a mile of seismic remediation, and three-fifth of a mile of 
rock revetment per year.   
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 Construction Pace.  For work of this type, the expected pace of construction is 
generally estimated be about:   

 A levee 10-feet high and one mile long can be raised 1-foot in 3 ½ days 
not including mobilization and demobilization.  A similar section of levee 
can be raised 2-feet in 7 days time. 
 

 A levee 18-feet high and one mile long can be raised 1-foot in 5 ½ days 
not including mobilization and demobilization.  A similar section of levee 
can be raised 2-feet in 11 ½ days time. 

  
 Construction Timing.  Construction would conform to all applicable state and 
Federal laws, and would generally occur on the San Joaquin River from the middle of 
July through the end of October.  For other rivers, streams, and sloughs, construction 
would occur from the middle of April through the end of October.  
 
 Construction Intensity.   Existing levee work in general is considered low to 
moderately intensive construction work.  New levee work and vibratory equipment for 
sheet pile is likely classified as moderately intense construction work.  Impact hammer 
use for sheet pile work would be considered high intensity construction work.  It has not 
been uncommon for the Corps to issue construction specifications requiring vibration 
monitoring associated with the use of impact hammers. 
 
  3.7.2  Temporary and Permanent Easements 
 
 Table 4 identifies total area for the construction footprint, and for construction and 
O&M easements for the Recommended Plan.  The construction footprint includes the 
footprint of the existing levee plus the waterside and landside easements.  The 
easements identified in Table 4 are permanent easements.  They will be used during 
construction and maintained permanently for O&M.  
 

Table 4.  Construction Footprint (Structural Features) 
and Construction and O&M Easements  

 Recommended 
Plan Construction and Easement 

Construction footprint  158 acres 

Waterside 15-foot easement  42 acres 

Landside 15-foot easement1  56 acres 

New levee easement  2.5 acres 

1 Note that the minimum landside easement for existing 
federally authorized levees is 10 feet.  
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 Construction Easements 
 
 Access to the levee toe would be provided in all areas where construction is 
occurring on the levees. Either a 10 foot (minimum) or a 15 foot (maximum) landside 
access easement would be provided wherever levee remediation is completed as a 
result of this project.   
 
 Calaveras and Mosher Slough.  Levee strengthening along portions of lower 
Calaveras and Mosher Slough will likely not be able to seek sufficient additional 
temporary work area easements (TWAE) due to land constraints from existing 
development.  Much of the work to be provided will require that mobilizations and 
stockpiling occur at offsite temporary staging areas that are as-yet unknown.   
 
 Any opportunities to obtain TWAE will likely be sought as currently the 
permanent easement is only 10-feet from the landside toe of the levee, which is 
expected to be insufficient.  Depending on the type of construction work, the total 
easement required during construction could be between 20 and 30 feet.  If the project 
is authorized and funded by Congress, additional design work during PED will clarify the 
easement requirements.  Permanent easements will be necessary for those areas 
where a levee raise is planned due to the effect of pushing the landside toe out when 
requiring proper geometric shaping. 
 
 O&M Easements 
 
 For levees that are currently part of the federally authorized flood risk 
management project, a minimum permanent landside toe clear access easement of 10 
feet is required.  For levees that are being brought into the federally authorized project 
as a result of the Recommended Plan, a minimum permanent landside toe clear access 
easement of 15 feet is required.  For both new and existing levees in the LSJRFS a 
minimum permanent waterside easement of 15 feet is required. 
  
 
3.8   Post-Construction Operation and Maintenance 
 
  3.8.1 O& M Manual 
 
 Once project construction is complete, the project would be turned over to the 
non-Federal sponsor with an O&M manual in accordance with the executed project 
partnership agreement for construction.  The project partnership agreement is signed 
before construction begins. Following construction, the non-Federal sponsor would then 
be responsible for the continued O&M of the project consistent with the new and/or 
amended O&M manuals which are also referred to as Operation, Maintenance, Repair, 
Replacement and Rehabilitation (OMRR&R) Manuals.  The O&M Manuals specify the 
requirements for operating and maintaining the project.   
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 The portion of the O&M manual that has been amended will be shared with the 
USFWS and NMFS for review and comment prior to being finalized to ensure the Corps 
is properly incorporating the terms and conditions of any Biological Opinions.  The 
Corps will continue to coordinate and consult with the USFWS and NMFS to further 
develop endangered and threatened species avoidance measures for inclusion in the 
amended O&M manuals.   
 
  3.8.2  O&M Easements 
 
 See Section 3.7.2 for a description of the required O&M Easements.   
 
 3.8.3  O&M of the Recommended Plan 
 
 Levees – Including the following structural flood risk reduction measures listed 
above:  Cutoff Walls, Levee Slope Reshaping, Seismic Remediation, Levee Raises, 
New Levees, Erosion Protection, and Jet Grouting 
 
 In general, the levees should be maintained to the as-built condition in perpetuity 
or as long as the project partnership agreement is in effect.  This means that the levee 
should maintain a consistent shape, side slopes, height, and composition to when the 
levee is constructed.  If the levee settles to a lower height or the slopes of the levee 
slough causing a loss or material and steepened slopes, the non-federal sponsor is 
expected to return the levee to the as-built lines and grade.  If the levee erodes due to 
water moving across the face of the levee or wind and wave run-up, the levee should be 
restored to the as-built condition and the slope protected against future erosion with 
stone (rip-rap) or other means.  Holes or burrows into the levee caused by animals 
should be properly backfilled and measures should be taken to exterminate burrowing 
animals. The vegetation on the levee should be maintained as proposed in Section 3.3 
of this Assessment.  The grasses on the slopes and easement area should be 
maintained to 12” in height or less, unless covered by an approved variance, to allow 
visibility and accessibility of the levee slope and toes.   
 
 Access roads to and along the levee as well as the levee crown should be 
maintained to the as-built condition ensuring that the crown is sloped to drain and the 
access roads are sloped to prevent ponding against the levee allowing all-weather 
access to the crown and access roads.  The non-federal sponsor will be responsible for 
making sure encroachments are not occurring within the right of way of the project that 
might endanger the efficient functioning of the levee.  Lastly, the cutoff walls, jet 
grouting, and seismic remediation measures will be installed within the levee section 
and sometimes deep into the levee foundation.  These features will not be visible from 
the ground surface following construction of the proposed project.  The operation and 
maintenance requirements of these features are to ensure the features remain in place 
and are not penetrated by encroachments or other ground disturbing activities. 
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 Floodwalls    
 
  The concept of floodwall maintenance is very similar to the concept of levee 
maintenance, keep the floodwall in the as-built condition in perpetuity or as long as the 
project partnership agreement is in effect.  The non-federal sponsor should ensure that 
the floodwall does not settle or shift from its constructed position which could impact the 
effective height of the wall or the wall’s water tight seals.  If the concrete cracks, spalls, 
or has exposed rebar, the wall should be patched or repaired.  The vegetation along the 
wall should be maintained within the project easements similar to method described 
above for levees to ensure visibility and accessibility to the wall.  Erosion near the 
floodwall and floodwall foundation could threaten the stability of the wall and should be 
repaired.  The eroded area should be restored to the as-built condition and the area 
protected against future erosion.  Lastly, drainage features for the wall should be 
inspected and properly maintained to ensure they are in good working order.  This 
includes any pipes through the levee as well as drainage features for the wall itself. 
   
 Closure Structures 
 
 Overview.   Two closure structures would be constructed as part of the 
Recommended Plan.  One would be located on Fourteenmile Slough and one would be 
on Smith Canal.  The gates will be open except during routine maintenance, flood 
events, and high tides. Typically, the gates would be operated (closed) under specific 
conditions during the rainy season and during times when high tides occur in the area.  
Generally the rainy season and high tides will be between November 1st and April 30th.   
 
 High Tides.  The gates will be operated (closed) when the high tide is forecast to 
reach or exceed 8.0 ft+ NAVD88 to prevent high flows from entering the canal/slough. 
The gate would be closed at the lowest tide, prior to a forecasted high tide (8.0 ft+), and 
remain closed until the high tide begins to recede. The gate would then be opened to 
allow any accumulated interior drainage behind the gate structure to flow out.  This 
would limit the level and duration of water saturation and reduce the risk of levee 
damage or failure.  Tidal influence would require that the gate be closed from 6 to 12 
hours per high tide event.  A high tide event is expected on average approximately 10 
times per month for January and February.  In the unlikely event that high tide reaches 
8.0 ft twice in a day, the gate would remain closed for more than 24 hours. The data that 
was reviewed didn’t show a twice daily tide of 8.0 ft or higher.  However, it does appear 
possible that potentially every few years, independent of storm events, one persistent 
high tide occurrence would require that the gate be closed for more than 24 hours. 
  
 High Tide in Combination with Rain/Snow Flood Events.  When a rain or snow 
caused flood event coincides with a high tide, gate closure could last from a few days to 
a few weeks.  Closure duration would depend upon the river conditions and would only 
occur when water surface elevations exceed 8.0 ft (for reference, the 100-yr elevation is 
9.4 ft and the 200-yr elevation is 9.5 ft).  In summary, expected flood events are 
anticipated to require that the gates be closed on average three times a year from a few 
days to a few weeks long based on the last 20 years of record.   
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 Emergency.  One or both of these gates could also be closed indefinitely in case 
of a levee failure east of the levees for the area the gates are intended to protect.   
 
 Maintenance.  Maintenance requirements would include exercising each gate 
briefly (closed and immediately opened) once or twice a year for O&M purposes.  All 
routine maintenance of the motors, gears, etc. for the gate can be accomplished from 
above while the gate is in the open position.  For major maintenance, the gates can be 
removed with a barge mounted crane and inspected, repaired, and/or replaced.  This 
would eliminate the need for stop logs across the opening. 
 
3.9  Conservation Measures Including Avoidance, Minimization, and 
Compensation 
 
 3.9.1  Valley Elderberry Longhorn Beetle 

 
 Construction Phase  
 
 Avoidance and Minimization Measures 
 
 The following is a summary of measures based on the Conservation Guidelines 
for the Valley Elderberry Longhorn Beetle (USFWS 1999a (Appendix B).  These 
measures will be implemented to minimize any potential effects on VELB or their 
habitat, including restoration and maintenance activities, long-term, protection, and 
compensation if shrubs cannot be avoided. 
 

 When a 100‐foot (or wider) buffer is established and maintained around 
elderberry shrubs, complete avoidance (i.e., no adverse effects) will be 
assumed. 

 Where encroachment on the 100‐foot buffer has been approved by the 
USFWS, a setback of 20 feet from the dripline of each elderberry shrub 
will be maintained whenever possible. 

 During construction activities, all areas to be avoided will be fenced and 
flagged. 

 Contractors will be briefed on the need to avoid damaging elderberry 
shrubs and the possible penalties for not complying with these 
requirements. 

 Signs will be erected every 50 feet along the edge of the avoidance area, 
identifying the area as an environmentally sensitive area. 

 Any damage done to the buffer area will be restored. 

 Buffer areas will continue to be protected after construction. 

 No insecticides, herbicides, fertilizers, or other chemicals that might harm 
the beetle or its host plant will be used in the buffer areas. 

 Trimming of elderberry plants may be subject to mitigation measures. 
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 Elderberry shrubs that cannot be avoided would be transplanted to an 
appropriate riparian area at least 100 feet from construction activities or to 
an approved conservation bank. 

 If possible, elderberry shrubs would be transplanted during their dormant 
season (approximately November, after they have lost their leaves, 
through the first two weeks in February). If transplantation occurs during 
the growing season, increased mitigation ratios will apply.  

 Any areas that receive transplanted elderberry shrubs and elderberry 
cuttings will be protected in perpetuity. 

 The Corps will work to develop and identify off‐site compensation areas 
prior to or concurrent with any take of VELB. 

 Management of these lands will include all measures specified in 
USFWS’s conservation guidelines (1999a) related to weed and litter 
control, fencing, and the placement of signs. 

 Monitoring will occur for ten consecutive years or for seven 

non‐consecutive years over a 15 year period. Annual monitoring reports 
will be submitted to USFWS. 

 Off-site areas will be protected in perpetuity and have a funding source for 
maintenance (endowment). 

 Compensation Measures 
 
 Compensation for landside and waterside effects to VELB will be addressed in 
accordance with the VELB Guidelines (USFWS 1999). Shrubs will be removed and 
transplanted to an approved Conservation Bank for VELB Recovery or to an approved 
site within the Action Area and outside the levee flootprint. Transplanted shrubs will be 
moved prior to construction during dormancy, approximately November through the first 
2 weeks in February after they lose their leaves. Transplanting during the dormant 
period will reduce shock to the plant and increase transplantation success. However, 
transplanted elderberry shrubs may experience stress, a decline in health, or death due 
to changes in soil, hydrology, microclimate, or associated vegetation. Transplanted 
elderberry shrubs and compensatory seedlings and associated native plants would be 
planted at a USFWS and Corps approved site, which could include one or both of the 
proposed habitat compensation areas described below (see “Proposed Habitat 
Compensation Sites” subsection below). 
 

 Operation and Maintenance Phase 

 The avoidance, minimization, and compensation measures described here are 
examples of the types of measures that may be appropriate during the operation and 
maintenance phase of the project. 

 Avoidance and Minimization Measures 
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 When a 100‐foot (or wider) buffer is established and maintained around 
elderberry shrubs, complete avoidance (i.e., no adverse effects) will be 
assumed. 

 Where encroachment on the 100‐foot buffer has been approved by the 
USFWS, a setback of 20 feet from the dripline of each elderberry shrub 
will be maintained whenever possible. 

 During maintenance activities, all areas to be avoided will be fenced and 
flagged. 

 Maintenance personnel will be briefed on the need to avoid damaging 

elderberry shrubs and the possible penalties for not complying with these 

requirements. 

 Dust control measures shall be implemented when O&M activities take 
place within 100’ of elderberry shrubs.     

  
 Compensation Measures 
 
 If elderberry shrubs require trimming during O&M activities, the non-Federal 
maintaining agencies would plant 1 seedling elderberry and 2 native plants for every 10 
existing elderberry shrubs trimmed during operations and maintenance.  A USFWS 
approved off-site area would be identified to receive the compensation plantings.   
 
 3.9.2  Giant Garter Snake 

 
 Construction Phase 
 
 Avoidance and Minimization Measures 
 
 The following measures will be implemented to minimize effects on giant garter 
snake (GGS) habitat that occurs within 200 feet of any construction activity. These 
measures are based on USFWS guidelines for restoration and standard avoidance 
measures included as appendices in USFWS (1997). 
  

 Unless approved otherwise by USFWS, construction will be initiated only 
during the GGS active period (May 1–October 1, when they are able to 
move away from disturbance). 

 Construction personnel will participate in USFWS‐approved worker 

environmental awareness program. 

 A GGS survey would be conducted 24 hours prior to construction in 
potential habitat.  Should there be any interruption in work for greater than 
two weeks; a biologist would survey the project area again no later than 
24 hours prior to the restart of work. 

 GGS encountered during construction activities will be allowed to move 
away from construction activities on their own. 

 Movement of heavy equipment to and from the construction site will be 
restricted to established roadways. Stockpiling of construction materials 
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will be restricted to designated staging areas, which will be located more 
than 200 feet away from GGS aquatic habitat. 

 GGS habitat within 200 feet of construction activities will be designated as 
an environmentally sensitive area and delineated with signs or fencing. 
This area will be avoided by all construction personnel. 

 If a frac-out is identified, all work will stop, including the recycling of the 
bentonite fluid. In the event of a frac-out into water, the location and extent 
of the frac-out will be determined, and the frac-out will be monitored for 
4 hours to determine whether the fluid congeals (bentonite will usually 
harden, effectively sealing the frac-out location). 

 USFWS, NMFS, CDFW, and the RWQCB will be notified immediately of 
any spills and will be consulted regarding clean-up procedures. A Brady 
barrel will be onsite and used if a frac-out occurs. Containment materials, 
such as straw bales, also will be onsite prior to and during all operations, 
and a vacuum truck will be on retainer and available to be operational 
onsite within notice of 2 hours. The site supervisor will take any necessary 
follow-up response actions in coordination with agency representatives. 
The site supervisor will coordinate the mobilization of equipment stored at 
staging areas (e.g., vacuum trucks) as needed. 

 If the frac-out has reached the surface, any material contaminated with 
bentonite will be removed by hand to a depth of 1-foot, contained, and 
properly disposed of, as required by law. The drilling contractor will be 
responsible for ensuring that the bentonite is either properly disposed of at 
an approved Class II disposal facility or properly recycled in an approved 
manner. 

 
 Compensation Measures 
 
 As described above under “Avoidance and Minimization Measures for GGS” 
compensation for habitat impacts would consist of: (1) working within the snakes’ active 
period, (2) conducting pre-construction surveys (3) using exclusionary fencing 
materials.  Compensation to off-set unavoidable effects on GGS upland habitat would 
be provided at a ratio of 1:1 at a USFWS-approved site.  USFWS compensation ratios 
state that permanent impacts to aquatic GGS habitat will be replaced at a 3:1 ratio. 
Project action disturbance would only result in temporary impacts to potential aquatic 
and upland GGS habitat.   
 
 If any GGS habitat is impacted by construction, the following measures would be 
implemented to compensate for the habitat loss: 
 

 Habitat (including aquatic and upland) temporarily impacted for one 
season (May 1–October 1) will be restored after construction by applying 
appropriate erosion control techniques and replanting/seeding with 
appropriate native plants. 

 Aquatic habitat permanently impacted will be replaced at a 3:1 ratio. 

 Upland habitat permanently impacted will be replaced at a 1:1 ratio.  
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 Habitat permanently or temporarily impacted outside of the May 1-October 
1 work window will be created at a 2:1 ratio.  

 The Corps will work to develop appropriate mitigation prior to or 
concurrent with any disturbance of GGS habitat.  Habitat will be protected 
in perpetuity and have an endowment attached for management and 
maintenance. 

 
 Permanent impacts to GGS habitat within the construction area would be 
compensated by purchasing bank credits from a USFWS and Corps approved 
conservation bank per an agreed upon compensation ratio. 
 
 Operation and Maintenance Phase 
 
 The avoidance, minimization, and compensation measures described here are 
examples of the types of measures that may be appropriate during the operation and 
maintenance phase of the project. 
 
 Avoidance and Minimization Measures 
 

 O&M activities would occur between May 1 and October 1 during the 
snake’s active season to minimize impacts to the species.  

 Construction personnel will participate in USFWS‐approved worker 

environmental awareness program. 

 A GGS survey would be conducted 24 hours prior to O&M activities in 
potential habitat.  Should there be any interruption in work for greater than 
two weeks; a biologist would survey the project area again no later than 
24 hours prior to the restart of work. 

 GGS encountered during O&M activities will be allowed to move away 
from construction activities on their own. 

 Movement of heavy equipment to and from the construction site will be 
restricted to established roadways. Stockpiling of construction materials 
will be restricted to designated staging areas, which will be located more 
than 200 feet away from GGS aquatic habitat. 

 
 3.9.3  Fish 

 
 Avoidance and Minimization Measures 
 

 Implement best management practices (BMPs) to prevent slurry seeping out 
to river and require piping system on land side only. 

 Stockpile construction materials such as portable equipment, vehicles, and 
supplies, at designated construction staging areas and barges, exclusive of 
any riparian and wetlands areas. 

 Stockpile all liquid chemicals and supplies at a designated impermeable 
membrane fuel and refueling station with a 110% containment system.  
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 Implement erosion control measures (BMPs) including Storm Water Pollution 
Prevention Program and Water Pollution Control Program that minimize soil 
or sediment from entering the river.  Install and monitor BMPs for 
effectiveness, and maintain BMPs throughout construction operations to 
minimize effects to federally listed fish and their designated critical habitat. 

 Schedule construction when listed terrestrial and aquatic species would be 
least likely to occur in the project area.  If construction needs to extend into 
the timeframe that species are present, coordinate with the resource 
agencies. 

 Limit site access to the smallest area possible in order to minimize 
disturbance. 

 Remove litter, debris, unused materials, equipment, and supplies from the 
project area daily. Deposit such materials or waste at an appropriate disposal 
or storage site. 

 Immediately (within 24 hours) clean up and report any spills of hazardous 
materials to the resource agencies.  Report any such spills, and the success 

of the efforts to clean them up, in post‐construction compliance reports. 

 Designate a Corps-appointed representative as the point-of-contact for any 
contractor who might incidentally take a living, or find a dead, injured, or 
entrapped, threatened or endangered species.  Identify this representative to 
the employees and contractors during an all employee education program 
conducted by the Corps. 

 Screen any water pump intakes, as specified by NMFS and USFWS 
screening specifications.  Water pumps will maintain flows to keep approach 
velocity at the pump screens at 0.2 feet per second or less when working in 
areas that may support delta smelt or juvenile salmonids. 

 
 Additional Minimization and Conservation Measures 
 
 To further avoid and minimize project effects on listed species and their critical 
habitat the Corps will pursue the following additional measures during PED and prior to 
construction: 
 

 Evaluate the suitability of the levees for an ETL 1110-2-583 vegetation 
variance.  Where suitable, pursue a vegetation variance that would allow 
woody vegetation to remain on the lower waterside portion of the levee and 
within the 15’ waterside vegetation-free zone (where removal is not otherwise 
required for construction of the levee improvements, floodwall, or closure 
structures). 

 Develop the information necessary to evaluate the feasibility of establishing 
SRA and shallow water habitat compensatory mitigation outside of the 
vegetation-free zone (or within it if a vegetation variance is approved) along 
the Lower Calaveras River.   

 Minimize vegetation removal to the extent feasible. 

 Minimize, to the extent possible, grubbing and contouring activities. 
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 Identify all habitats containing, or with a substantial possibility of containing, 
listed terrestrial, wetland, and plant species in the potentially affected project 
areas. To the extent practicable efforts will be made to minimize effects by 
modifying engineering design to avoid potential direct and indirect effects. 

 Incorporate sensitive habitat information into project bid specifications. 

 Incorporate requirements for contractors to avoid identified sensitive habitats 
into project bid specifications. 

 
 Compensation Measures 
 
 Vegetation losses have been roughly estimated at 9 acres of woodland riparian 
and approximately 20,000 lf of SRA habitat (see Table E-3 in Appendix E). To mitigate 
for the losses of potential SRA and woodland riparian habitat, the Corps shall purchase 
shaded-riverine credits and floodplain mosaic wetlands (riparian) credits from 
Cosumnes Floodplain Mitigation Bank.  During PED designs will be refined and specific 
surveys will be conducted to more accurately quantify losses of habitat and determine 
appropriate mitigation for them.  
 
To mitigate for 1 acre of permanent open water impact and 3 acres of temporary open 
water impact associated with construction of closure structures on Fourteenmile Slough 
and Smith Canal, the Corps will purchase 2 credits (acres) of floodplain mosaic wetland.  
Cosumnes Floodplain Mitigation Bank is approved under the 2008 Compensatory 
Wetland Mitigation Rule and has the appropriate credits available. This mitigation bank 
is located in Sacramento County and has been approved by the Corps, USEPA, NOAA 
Fisheries and the California Department of Fish and Wildlife to provide SRA habitat 
credits with a  service area that includes the LSJRFS project area.   
 
 The closure structures on Smith Canal and Fourteenmile Slough would restrict 
Delta smelt access to potential shallow water habitat about once every 3 years when 
the high tide is forecast to reach, or exceed +8.00 ft NAVD88.  The gates would remain 
closed for one or two days.  The gates may close and open repeatedly during a few 
days to a few weeks if the high tide conditions persist.  The problematic high tides are 
anticipated to occur between November 1 and April 30.  To off-set recurring temporary 
impacts on Delta smelt due to restricted access to 120 acres of potential shallow water 
habitat in Tenmile Slough and Smith Canal the Corps will purchase 120 acres of credit 
from a Service-approved conservation bank.  Wildlands, Inc. currently has Delta smelt 
credits available in banks whose service areas cover the LSJRFS project area. 
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4.0  STATUS OF FEDERALLY PROTECTED SPECIES AND CRITICAL HABITAT 
 
 Federally protected species and critical habitat that may be affected by the 
proposed action within the LSJRFS study area were determined through consultation 
with USFWS and NMFS.   
 
 
4.1  Plants 
 
 Federally-listed plant species are associated with habitat such as remnant Great 
Valley cottonwood riparian forest, Great Valley oak riparian forest, coastal and 
freshwater marsh.   Due to the general lack of supporting habitat, the high level of 
anthropogenic disturbance throughout the project area, and, thus, the low likelihood of 
presence in the project area, potential impacts to federally listed plants are not 
considered in this BA. 
 
 
4.2  Invertebrates 
 
 Most invertebrate species with the potential to occur in or near the LSJRFS study 
area are associated with vernal pool habitat that are not present on or adjacent to the 
proposed levee improvements, new levees, or closure structures.  Vernal pool habitat 
may be present within 25 miles of the structural flood risk management features 
proposed as part of this project.  It is anticipated that borrow sites would be located 
within this 25-mile radius.  All sensitive habitat areas, including vernal pools, would be 
avoided when identifying borrow sites.  However, if future studies identify vernal pool 
habitat in the LSJRFS project area, the Corps will consult with the resource agencies. 
The only Federally protected invertebrate species that has a high potential to be 
affected by the project is the VELB.   
 
  4.2.1  Valley Elderberry Longhorn Beetle 
 
  Status and Distribution 
 
 The VELB is listed as a threatened species under the ESA (USFWS 1980). 

USFWS has undertaken a comprehensive study, known as a 12‐month review, to 

determine whether or not to propose the beetle for delisting (USFWS 2011). According 
to the USFWS, delisting may be warranted because many new locations of the beetle 
have been identified since its listing, destruction of habitat has slowed greatly, and 
efforts have resulted in the protection of significant acreage of habitat (Talley et al. 
2006). 
 
 The VELB range extends from southern Shasta County to Fresno County (Talley 
et al. 2006). Along the eastern edge of the species’ range, adult beetles have been 
found in the foothills of the Sierra Nevada at elevations up to 2,220 feet, and beetle exit 
holes have been located on elderberry plants at elevations up to 2,940 feet. Along the 
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western edge of the species’ range, adult beetles have been found on the eastern 
slopes of the Coast Ranges at elevations of up to 500 feet, and beetle exit holes have 
been detected on elderberry plants at elevations up to 730 feet (Barr 1991). 
 
 Critical habitat for the VELB occurs in two locations near the city of Sacramento 
(USFWS 1980). The project action area does not occur in critical habitat for the VELB.   
 
  Life History and Habitat Requirements 
 

Because historic loss of riparian habitat in the study area has already occurred, 
the rate of riparian habitat loss has slowed significantly over the last 30 years. During 
this period, incidental take of habitat has been authorized primarily for urbanization, 
transportation, water management, and flood control, on the order of 10,000 to 20,000 
acres. Several habitat conservation plans are being developed to allow for continued 
urbanization of the Sacramento Valley (Talley et al. 2006). 
 
 Approximately 50,000 acres of existing riparian habitat in the Central Valley, 
primarily in the Sacramento Valley, have been protected by Federal, State, and local 
agencies as well as private organizations. Within the study area, large parcels of 
suitable habitat for the VELB have been protected in the Sacramento River National 
Wildlife Refuge, along the American River Parkway, and in the lower Cosumnes River 
watershed, much of which is owned by The Nature Conservancy. Additionally, 
restoration of more than 5,000 acres of habitat has been initiated throughout the 
beetle’s range (Talley et al. 2006).  Mitigation for previous Corps projects has planted 
within the American River Parkway through agreements with Sacramento County Parks.  
Additional lands are currently available for mitigation that may be required for this 
project. 
 
 VELB is only found in close association with its host plant, elderberry shrubs 
(Sambucus spp.). Elderberry shrubs are found in or near riparian and oak woodland 
habitats. The VELB life history is assumed to follow a sequence of events similar to 
those of related taxa. Female beetles deposit eggs in crevices in the bark of living 
elderberry shrubs. Presumably, the eggs hatch shortly after they are laid, and the larvae 
bore into the pith of the trunk or stem. When larvae are ready to pupate, they move 
through the pith of the plant, open an emergence hole through the bark, and return to 
the pith for pupation. Adults exit through the emergence holes and can sometimes be 
found on elderberry foliage, flowers, or stems or on adjacent vegetation. The entire life 
cycle of the VELB is thought to encompass 2 years, from the time eggs are laid and 
hatch until adults emerge and die (USFWS 1984). 
 
 The presence of exit holes in elderberry stems indicates previous VELB habitat 
use. Exit holes are cylindrical and approximately 0.25 inch in diameter. Exit holes can 
be found on stems that are 1 or more inches in diameter. The holes may be located on 
the stems from a few inches to about 9 to 10 feet above the ground (Barr 1991). 
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  Factors Affecting Abundance 
 
 The VELB distribution decline is most likely related to the extensive loss of 
riparian forests in the Central Valley, which has reduced the amount of available habitat 
for the species, and has most likely decreased and fragmented the species’ range 
(USFWS 1984). 
 
 Insecticide drift from cultivated fields and orchards adjacent to elderberry plants 
may affect VELB populations, if drift occurs at a time when adults are present on the 
shrubs (Barr 1991). Herbicide drift from agricultural fields and orchards can likewise 
affect the health of elderberry plants, thereby reducing their quantity and quality as 
VELB habitat. 
 
 The invasive Argentine ant (Linepithema humile) has been spreading in riparian 
habitats and may affect survival of the VELB. Argentine ants may predate VELB eggs 
although this interaction needs further exploration (Huxel 2000). The spread of invasive 
exotic plants (e.g., giant reed [Arundo donax] may also negatively affect the VELB by 
affecting supporting riparian habitats. The presence of giant reed promotes a more 
frequent fire cycle and homogenous plant community (Talley et al. 2006). 
 
 
4.3  Amphibians 
 
 Amphibians are generally associated with smaller creeks, lentic habitats, and/or 
vernal pools. These aquatic habitats are generally not found along the Recommended 
Plan project reaches or in adjacent areas; therefore, listed amphibians are not 
considered further in this BA. 
 
 
4.4  Reptiles 
 
 One protected reptile species was identified in USFWS database records; the 
GGS (Thamnophis gigas).  Potential project effects on this species are addressed in 
this BA. 
 
  4.4.1  Giant Garter Snake 
 
  Status and Distribution 
 
 The GGS (Thamnophis gigas) is federally listed as a threatened species under 
the ESA. Currently, this species is only known from 13 isolated population clusters 
within the Central Valley, from Chico to an area southwest of Fresno (USFWS 1997). 
GGS populations may occur within the LSJRFS study area in and adjacent to the San 
Joaquin River, Lower San Joaquin River, and Lower Calaveras River.    
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  Life History 
 
 The GGS inhabits agricultural wetlands and associated waterways, including 

irrigation and drainage canals, rice fields, marshes, sloughs, ponds, low‐gradient 

streams, and adjacent uplands. They have also been observed using revetment as 

cover (Wylie et al. 2002). GGS are believed to be most numerous in rice‐growing 

regions (USFWS 1999b).  The snakes are typically absent from the larger rivers; 
wetlands with sand, gravel, or rock substrates; and riparian areas lacking suitable 
basking sites or suitable prey populations (Hansen and Brode 1980; Brode 1988; 
USFWS 1999b). Habitually, the GGS hibernates from October to March in abandoned 
burrows of small mammals located above prevailing flood elevations (Fisher et al. 
1994), and breeds during March and April. 
 
  Factors Affecting Abundance 
 
 GGS have been reduced in distribution and abundance due to habitat loss and 
degradation throughout the Central Valley. Several factors may degrade habitat for 
GGS, including upstream watershed modifications, water storage and diversion 
projects, and urban and agricultural development. Contamination from agricultural runoff 

may also have detrimental effects. On‐going agricultural practices such as tilling, 

grading, harvesting and operation of other equipment may also result in mortality and 
increased rates of predation. Clearing and maintenance of irrigation canals and draining 
of rice fields may also result in mortality and degradation of habitat (USFWS 1999b). 
 
 
4.5  Fish Overview 
 

Over the past few decades, multiple fish species have experienced population declines 
due to natural and anthropogenic factors.  Such factors include blockage from suitable 
spawning and rearing habitat, unsuitable water temperatures, entrainment in 
unscreened diversion structures, predation, and harvest.  Table 5 displays the life stage 
timing and distribution of listed fish species potentially affected in the action area. The 
following Federally listed species have the potential to occur in the vicinity of the project 
areas and could be affected by construction activities: 
 

 sDPS of North American green sturgeon (Acipenser medirostris) 
(Federally Threatened) and critical habitat;  

 Delta smelt (Hypomesus transpacificus) (Federally Threatened) and 
critical habitat;  

 Central Valley steelhead (Oncorhynchus mykiss) (Federally Threatened) 
and critical habitat; 

 Central Valley fall/late fall–run Chinook salmon as a species of concern 
(Oncorhynchus tschawytcha)  
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Table 5:  Life Stage Timing and Distribution of Federally Listed Fish Species and Pacific Coast Salmon 
Species/    Life Stage Distribution Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Late Fall–Run Chinook Salmon             
Adult migration S.F. Bay to Upper Sacramento-San Joaquin 

River’s and Tributaries 
            

Juvenile movement and 
rearing 

Upper Sacramento-San Joaquin River’s and 
Tributaries  

            

Fall-Run Chinook Salmon             
Adult migration and 
holding 

S.F. Bay to Upper Sacramento-San Joaquin  
River’s and Tributaries 

            

Juvenile movement Upper Sacramento-San Joaquin River’s and 
Tributaries to S.F. Bay 

            

Steelhead              
Adult migration S.F. Bay to Upper Sacramento-San Joaquin 

River’s and Tributaries 
            

Juvenile and smolt 
movement 

Upper Sacramento-San Joaquin River’s and 
Tributaries to S.F. Bay 

            

Green Sturgeon             
Adult migration and 
holding 

S.F. Bay to Upper Sacramento River             

Juvenile rearing (natal 
stream to estuary) 

Upper Sacramento River to S.F. Bay             

Juvenile movement and 
rearing 

Upper Sacramento River to S.F. Bay             

Delta Smelt              
Adult migration South Delta to North Delta and Lower 

Sacramento River 
            

Spawning Upper Delta to Lower Sacramento River             
Sources: Wang and Brown 1993; U.S. Fish and Wildlife Service 1996; McEwan 2001; Moyle 2002; Hallock 1989; Beamesderfer et al. 2006.  
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  4.5.1  Central Valley Fall- /Late Fall-Run Chinook Salmon Evolutionarily 
Significant Unit 
 
  Status and Distribution 
 
 The Central Valley fall‐/late fall–run Chinook salmon ESU (Oncorhynchus 
tshawytscha) is not listed under the Federal ESA. On March 9, 1998, NMFS issued a 

proposed rule to list fall‐run Chinook salmon as threatened (NMFS 1998a). However, on 

September 16, 1999, NMFS determined that the species did not warrant listing (NMFS 

1999). On April 15, 2004, NMFS classified Central Valley fall‐/late fall–run Chinook 

salmon as a species of concern (NMFS 2004). However, EFH is designated for this 
species. 
 

 The Central Valley fall‐/late fall–run Chinook salmon ESU includes all naturally 

spawned populations of fall‐run Chinook salmon in the Sacramento and San Joaquin 

river basins and their tributaries. Central Valley fall‐/late fall–run Chinook salmon are 

currently the most abundant and widespread salmon runs in California (Mills et al. 
1997).  The average escapement in-river on the Sacramento and San Joaquin system 
from 1960 to 2010 was 231,009 (CDFW 2013). 
 
  Life History 

 
 Adult fall‐run Chinook salmon migrate into the San Joaquin River and its 

tributaries from June through December in mature condition and spawn from late 
September through December, soon after arriving at their spawning grounds 
(Yoshiyama et al. 1998). The spawning peak occurs in October and November. 
Emergence occurs from December through March, and juveniles migrate downstream 
to the ocean soon after emerging, rearing in fresh water for only a few months. Smolt 
outmigration typically occurs from March through July (Yoshiyama et al. 1998). 
 
 Late fall-run Chinook salmon migrate upstream before they are sexually mature, 
and hold near spawning grounds for 1 to 3 months before spawning.  Upstream 
migration takes place from October through April and spawning occurs from late 
January through April, with peak spawning in February and March (Yoshiyama et al. 
1998).  Fry emerge from April through June. Juvenile late fall-run Chinook salmon rear 
in their natal streams during the summer and in some streams they remain throughout 
the year.  Smolt outmigration can occur from November through May (Yoshiyama et al. 
1998). 
 
 Factors Affecting Abundance 
 

 Factors affecting abundance of fall‐/late fall-run Chinook salmon are similar to 

factors affecting abundance of winter‐ and spring‐run Chinook salmon, i.e., habitat loss 

and degradation.  Fall‐run Chinook salmon, however, typically use spawning habitat 
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farther downstream than the spawning habitat used by spring‐ and winter‐run Chinook 

salmon.  The effect of dams on spawning habitat area for fall‐run Chinook salmon is not 

as severe as for other runs, although access to substantial spawning habitat area has 
been blocked by dams. 
 
 San Joaquin River tributary (Consumnes, Mokelumne, Stanislaus, Tuolumne, 
and Merced Rivers) and hatchery (Mokelumne River and Merced River Fish Facility) 
fall-run Chinook salmon escapement from 1952-2010 has seen a boom or bust cycle 
with peaks of escapement in 1953 (84,000), 1960 (57,255), 1969 (52,212), 1985 
(77,749), and most recently in 2000 (47,330).  Low escapement years included 1956 
(12,174), 1962 (1,755), 1977 (1,711), 1991 (1,000), and most recently in 2008 (2,656).  
If the trend continues we could expect the numbers to increase to a peak and continue 
the boom and bust cycle (Figure 10).  Hatchery escapement from 1964-2008 was lower 
than the tributary escapement, however, in 2009 and 2010 hatchery escapement has 
surpassed tributary escapement numbers for the first time since 1964 (GrandTab 2013).      
 
 

 
Figure 10. San Joaquin River Tributary and Hatchery Fall-run Chinook Salmon Escapement 1952-2010. 

 
  Critical Habitat/EFH 
 

 Critical habitat is not designated for fall‐/late fall-run Chinook salmon.  EFH is 

defined as those waters and substrate necessary for spawning, breeding, feeding, or 
growth to maturity.  EFH includes currently and historically accessible habitat.  All levee 

reaches within the project area are considered to be EFH for fall‐/late fall-run Chinook 

salmon. 
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  4.5.2  Central Valley Steelhead Distinct Population Segment 
 
  Status and Distribution 
 
 The Central Valley steelhead (Oncorhynchus mykiss) DPS was federally listed as 
threatened on March 19, 1998 (NMFS 1998). The threatened status of Central Valley 
steelhead was reaffirmed in NMFS’s final listing determination on January 5, 2006 
(NMFS 2006a).  At that time NMFS also adopted the term DPS, in place of ESU, to 
describe Central Valley steelhead and other population segments of this species. NMFS 
originally designated critical habitat for Central Valley steelhead on February 16, 2000 
(NMFS 2000). However, following a lawsuit (National Association of Home Builders et 
al. v. Donald L. Evans, Secretary of Commerce, et al.), NMFS decided to rescind the 

listing and re‐evaluate how to classify critical habitat for several DPSs of steelhead.  

 
 Critical habitat for Central Valley steelhead was re-designated by NMFS on 
September 2, 2005 (NMFS 2005b). The DPS includes all naturally spawned populations 
of steelhead in the Sacramento and San Joaquin rivers and their tributaries, excluding 
steelhead from San Francisco and San Pablo Bays and their tributaries.  The 
designated critical habitat for Central Valley steelhead in the San Joaquin River Basin 
include the Mokelumne, Calaveras, Stanislaus, Tuolumne, and Merced Rivers. On 
August 15, 2011, NMFS completed the 5-year status review of Central Valley steelhead 
and recommended that Central Valley steelhead DPS remain classified as a threatened 
species. Currently, Central Valley steelhead DPS and critical habitat extends from the 
San Joaquin River to the confluence with the Merced River (NMFS 2011, as cited in 
USBR 2013).   
 
 Potential routes to spawning habitats for migratory fish such as the Central Valley 
steelhead (Oncorhynchus mykiss) are believed to have been historically unhindered in 
the San Joaquin River before completion of the Friant Dam. Although little detailed 
information on steelhead distribution and abundance is available (Lindley et al. 2006, 
McEwan 2001, as cited in USBR 2013), they are mostly distributed higher in 
watersheds with large river systems than Chinook salmon (Oncorhynchus tshawytscha) 
(Voight and Gale 1998, as cited in McEwan 2001). Therefore, steelhead may have 
spawned at least as far upstream as the natural barrier located at the present-day site 
of Mammoth Pool and the upper reaches of San Joaquin River tributaries. Modeling of 
potential steelhead habitat (Lindley et al. 2006, as cited in USBR 2013) suggests that a 
portion of the upper San Joaquin River basin historically supported an independent 
steelhead population. However, much of the habitat downstream from this population’s 
modeled distribution may have been unsuitable for rearing because of high summer 
water temperatures.  Lindley et al. (2006, as cited in USBR 2013) concluded that 
suitable steelhead habitat existed historically in all major San Joaquin River tributaries, 
although to a lesser degree than in stream systems in the Cascades, Coast Range, and 
Northern Sierra Nevada. Additionally, steelhead are historically documented in the 
Tuolumne and Kings River systems (McEwan 2001, as cited in USBR 2013).  
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  Life History 
 
 Central Valley steelhead have one of the most complex life histories of any 
salmonid species, exhibiting both anadromous and freshwater resident life histories. 
Freshwater residents typically are referred to as rainbow trout, and those exhibiting an 
anadromous life history are called steelhead (NMFS 1999). Steelhead exhibit highly 
variable life history patterns throughout their range but are broadly categorized into 
winter and summer reproductive ecotypes. Winter steelhead are the most widespread 
reproductive ecotype and the only type currently present in Central Valley streams 
(McEwan and Jackson 1996). Winter steelhead become sexually mature in the ocean, 
enter spawning streams in summer, fall or winter, and spawn a few months later in 
winter or late spring (Meehan and Bjornn 1991; Behnke 1992). 
 
 According to NMFS (2009), steelhead historically occurred naturally throughout 
the Sacramento and San Joaquin River basins, although stocks have been extirpated 
from large areas in both basins.  The California Advisory Committee on Salmon and 
Steelhead (CDFG 1988) reported a reduction in Central Valley steelhead habitat from 
6,000 miles historically to 300 miles.  
 
 NMFS (2009) reported that prior to dam construction, water development and 
watershed perturbations, Central Valley steelhead were distributed throughout the 
Sacramento and San Joaquin rivers (Busby et al. 1996; McEwan 2001).  Steelhead 
were found from the upper Sacramento and Pit rivers (now inaccessible due to Shasta 
and Keswick dams) south to the Kings and possibly the Kern River systems, and in both 
east- and west-side Sacramento River tributaries (Yoshiyama et al. 1996).  Lindley et al. 
(2006) estimated that historically there were at least 81 independent Central Valley 
steelhead populations distributed primarily throughout the eastern tributaries of the 
Sacramento and San Joaquin rivers.  Presently, impassable dams block access to 80% 
of historically available habitat, and block access to all historical spawning habitat for 
about 38% of historical populations (Lindley et al. 2006).  Existing wild steelhead stocks 
in the Central Valley are mostly confined to the upper Sacramento River and its 
tributaries, including Antelope Creek, Deer Creek, and Mill Creek, and the Yuba River.  
Populations may exist in Big Chico and Butte creeks, and a few wild steelhead are 
produced in the American and Feather rivers (McEwan 2001). 
 
 Until recently, steelhead were thought to be extirpated from the San Joaquin 
River system.  Recent monitoring has detected small self-sustaining populations of 
steelhead in the Stanislaus, Mokelumne, and Calaveras rivers, and other streams 
previously thought to be devoid of steelhead (McEwan 2001).   
 It is possible that naturally spawning populations exist in many other streams but 
are undetected due to lack of monitoring programs (IEP Steelhead Project Work Team 
1999, as cited in NMFS 2009).  Incidental catches and observations of steelhead 
juveniles also have occurred on the Tuolumne and Merced Rivers during fall-run 
Chinook salmon monitoring activities, indicating that steelhead are widespread, 
throughout accessible streams and rivers in the Central Valley (Good et al. 2005).  
Naturally spawning populations of steelhead also occur in the Feather, Yuba, American, 
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and Mokelumne rivers, but these populations have had substantial hatchery influence 
and their ancestries are not clear (Busby et al. 1996).  Steelhead runs in the Feather 
and American rivers are sustained largely by the FRFH and Nimbus Hatchery (McEwan 
and Jackson 1996). Steelhead also currently occur in the Stanislaus, Calaveras, 
Merced, and Tuolumne rivers (NMFS 2009). 
 
 Historic Central Valley steelhead run sizes are difficult to estimate because of the 
lack of data, but McEwan (2001) suggested that steelhead run sizes may have 
approached one to two million adults annually.  McEwan and Jackson (1996) suggested 
that by the early 1960s, the steelhead run size had declined to about 40,000.  Over the 
last 30 years the steelhead populations in the upper Sacramento River have declined 
substantially (NMFS 2009).  In 1996, NMFS estimated the Central Valley total run size 
based on dam counts, hatchery returns, and past spawning surveys was probably fewer 
than 10,000 fish. Both natural and hatchery runs have declined since the 1960s.  
Counts at RBDD averaged 1,400 fish from 1991 to 1996, compared to counts in excess 
of 10,000 fish in the late 1960s (McEwan and Jackson 1996). American River redd 
surveys and associated monitoring from 2002 through 2007 indicate that only a few 
hundred steelhead spawn in the river and a portion of those spawners originated from 
Nimbus Hatchery (Hannon and Deason 2008).  
 
 The lack of sustained monitoring programs for steelhead throughout most of the 
Central Valley persists to the present time.  There is a paucity of reliable data to 
estimate run sizes of steelhead in the Central Valley, particularly wild stocks.  However, 
some steelhead escapement monitoring surveys have been initiated in upper 
Sacramento River tributaries (e.g., Beegum, Deer, and Antelope Creeks) using snorkel 
methods similar to spring-run Chinook escapement surveys (NMFS 2009a).  
 
 There is a general lack of steelhead population monitoring in most of the Central 
Valley (NMFS 2009a).  Lindley et al. (2007) stated that there are almost no data with 
which to assess the status of any of the Central Valley steelhead populations.  They 
further stated that Central Valley steelhead populations are classified as data deficient, 
with the exceptions restricted to streams with long-running hatchery programs including 
Battle Creek and the Feather, American and Mokelumne rivers.  
 
 According to NMFS (2007a), in the Updated Status Review of West Coast 
Salmon and Steelhead (Good et al. 2005), the Biological Review Team made the 
following conclusion based on steelhead Chipps Island trawl data:  
 
 "If we make the fairly generous assumptions (in the sense of generating large 
estimates of spawners) that average fecundity is 5,000 eggs per female, 1% of eggs 
survive to reach Chipps Island, and 181,000 smolts are produced (the 1998-2000 
average), about 3,628 female steelhead spawn naturally in the entire Central Valley." 
 
 Two to three year-old Central Valley steelhead generally migrate to freshwater 
(Reynolds 1993).  Adults may be present in the San Joaquin River between July and 
March of the following year, with peak numbers occurring between the months of 
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December and January (CDFG 2007) when small streams and tributaries are cool and 
well-oxygenated (Williams 2006). Unlike other salmonids which can only spawn once 
before death, a percentage of steelhead population (17.2 percent) in California streams 
can return to the ocean and migrate back upstream to spawn again in subsequent years 
(Shapolov and Taft 1954).  
 
  Factors Affecting Abundance 
 
 The decline in steelhead populations is attributable to changes in habitat quality 
and quantity. The availability of steelhead habitat in the Central Valley has been 
reduced by as much as 95% or more due to barriers created by dams (NMFS 1996a). 
Populations have been most severely affected by dams blocking access to the 
headwaters of all major tributaries; consequently, most runs are maintained through 
artificial production. The decline of naturally produced Central Valley steelhead has 
been more precipitous than that of hatchery stocks. Populations in the range’s southern 
portion have experienced the most severe declines (NMFS 1996b). Other factors 
contributing to the decline of steelhead in the Central Valley are mining, agriculture, 
urbanization, logging, harvest, hatchery influences, flow management (including 
reservoir operations), hydropower generation, and water diversion and extraction 
(NMFS 1996a). 
 
  Critical Habitat 
 

  Critical habitat for Central Valley steelhead includes the stream channels in the 
designated stream reaches and the lateral extent as defined by the ordinary 

high‐waterline or bank‐full elevation. Critical habitat in the action area includes the San 

Joaquin River from the confluence of the Stockton DWSC to French Camp Slough, the 
Calaveras River portion of the action area to the confluence with the Sacramento 
DWSC, and the Stockton DWSC between the San Joaquin River and Tenmile Slough.   
 
  4.5.3 Delta Smelt 
 
  Status and Distribution 
 
 Delta smelt (Hypomesus transpacificus) was Federally-listed as threatened on 
March 5, 1993 (USFWS 1993).  Critical habitat was designated on December 19, 1994 
(USFWS 1994). Population trends and abundance of delta smelt are poorly understood 
due to their short life span (1 year). Based on data from 21 years of monthly sampling in 

Suisun Marsh, delta smelt appear to be experiencing long‐term declines (Matern et al. 

2002). Summer tow‐net and fall/mid‐water trawl data show fluctuating annual 

abundance from 1991 through 1996, with an increasing trend in the late 1990s, followed 
by an overall decline in abundance since 1999 (Bryant and Souza 2004). 
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  Life History 
 
 Delta smelt are endemic to the Sacramento-San Joaquin estuary and are found 
seasonally in Suisun Bay and Suisun Marsh. Historically, the upstream limits of their 
range have been the upper limits of the delta (Sacramento on the Sacramento River 
and Mossdale on the San Joaquin River).  The lower limit is the western Suisun Bay 
(Radtke 1966; Moyle 1976, as cited in Moyle et al. 1992).  Delta smelt are typically 
found in shallow water (less than 10 feet) where salinity ranges from 2 to 7 parts per 
thousand (ppt), although they have been observed at salinities between 0 and 18.4 ppt. 
Delta smelt have relatively low fecundity and most live for 1 year. They feed on 
planktonic copepods, cladocerans, amphipods, and insect larva (Moyle 2002). 
 

 Delta smelt are semi‐anadromous. During their spawning migration, adults move 

into the freshwater channels and sloughs of the Delta between December and January. 
Spawning occurs between January and July, with peak spawning from April through 

mid‐May (Moyle 2002). Spawning locations in the Delta have not been identified and are 

inferred from larval catches (Bennett 2005). Larval fish have been observed in: 
Montezuma Slough; Suisun Slough in Suisun Marsh; the Napa River estuary; the 
Sacramento River above Rio Vista; and Cache, Lindsey, Georgiana, Prospect, Beaver, 
Hog, Sycamore, and Barker sloughs (Wang 1986; Moyle 2002; Stillwater Sciences 
2006; and USFWS 1996).  Spawning was also observed in the Sacramento River up to 
Garcia Bend (RM 51) during drought conditions, as a result of increased saltwater 
intrusion that moved delta smelt spawning and rearing farther inland (Wang and Brown 
1993).  
 
 Laboratory experiments have found eggs to be adhesive, demersal, and usually 
attached to substrate composed of gravel, sand, or other submerged material (Moyle 
2002, Wang 1991). Hatching takes approximately 9 to 13 days, and larvae begin 
feeding 4 to 5 days later. Newly hatched larvae contain a large oil globule that makes 

them semi‐buoyant and allows them to stay near the bottom. As their fins and swim 

bladder develop, they move higher into the water column and are transported 
downstream to the open waters of the estuary (Moyle 2002). 
 
  Factors Affecting Abundance 
  
 Diversions and Delta inflow and outflow may affect survival of delta smelt. In 
water exported at the South Delta CVP and SWP export facilities, estimates of delta 
smelt entrainment suggest a population decline in the early 1980s, mirroring the decline 

indicated by mid‐water trawl, summer tow‐net, Kodiak trawl, and beach seine data 

(Bennett 2005). Diversions and upstream storage, including operation of the CVP and 
SWP, control Delta inflow and outflow during most months. Reduced Delta flow may 
inhibit or slow movement of larvae and juveniles to estuarine rearing habitat and into 
deeper and narrower channels of the Delta, resulting in lower prey availability and 
increased mortality from predators (Moyle 2002). Low Delta flow also may increase 
entrainment in diversions, including entrainment at the CVP and SWP export pumps 
(Moyle 2002). Additional factors affecting delta smelt abundance include extremely high 
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river outflow that increases entrainment at export facilities, changes in prey abundance 
and composition, predation by nonnative species, toxic substances, disease, and loss of 
genetic integrity through interbreeding with the introduced Wagasaki smelt (Moyle 2002; 
CDFG 2000; Bennett 2005). 
 
  Critical Habitat 
 
 Critical habitat for delta smelt consists of all water and all submerged lands below 
ordinary high water and the entire water column bounded by and contained in: Suisun 
Bay (including the contiguous Grizzly and Honker bays); the length of Goodyear, 
Suisun, Cutoff, First Mallard (Spring Branch), and Montezuma sloughs; and the 
contiguous waters in the Delta (USFWS 1994). Critical habitat for delta smelt is 
designated in the following California counties: Alameda, Contra Costa, Sacramento, 
San Joaquin, Solano, and Yolo (USFWS 2003). Primary constituent elements of critical 
habitat determined to be essential to the conservation of the species include physical 
habitat, water, river flow, and salinity concentrations required to maintain delta smelt 
habitat for spawning, larval and juvenile transport, rearing, and adult migration (USFWS 
2006a). 
 
 In determining which areas to designate as critical habitat, USFWS considers 
those physical and biological features that are essential to a species' conservation (50 
CFR 424.12[b]).  USFWS is required to list the known primary constituent elements 
together with a description of any critical habitat that is proposed.  Such physical and 
biological features (i.e., primary constituent elements) include, but are not limited to, the 
following: 
 

 Space for individual and population growth, and for normal behavior; 

 Food, water, air, light, minerals, or other nutritional or physiological 
requirements; 

 Cover or shelter; 

 Sites for breeding, reproduction, rearing of offspring, germination, or seed 
dispersal; and 

 Generally, habitats that are protected from disturbance or are representative 
of the historic geographical and ecological distributions of a species. 

 
  The primary constituent elements essential to the conservation of the delta smelt 
are physical habitat, water, river flow, and salinity concentrations required to maintain 
delta smelt habitat for spawning, larval and juvenile transport, rearing, and adult 
migration (NMFS 1994a).  These elements are described in further detail below. 
 
 Spawning Habitat 
 
 Delta smelt adults seek shallow, fresh or slightly brackish backwater sloughs and 
edgewaters for spawning.  To ensure egg hatching and larval viability, spawning areas 
also must provide suitable water quality (i.e., low concentrations of pollutants) and 
substrates for egg attachment (e.g., submerged tree roots and branches and emergent 
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vegetation).  Specific areas that have been identified as important delta smelt spawning 
habitat include Barker, Lindsey, Cache, Prospect, Georgiana, Beaver, Hog, and 
Sycamore sloughs and the Sacramento River in the Delta, and tributaries of northern 
Suisun Bay.  The spawning season varies from year to year and may start as early as 
December and extend until July (NMFS 1994a). 
 
 Larval and Juvenile Transport 
 
 Once then have hatched, delta smelt larvae move to shallow, productive rearing 
or nursery habitats.  Protection of the Sacramento and San Joaquin Rivers and their 
tributary channels from physical disturbance and flow disruption is important to 
successful larval transport and rearing.  Adequate river flow is necessary to transport 
larvae from upstream spawning areas to rearing habitat in Suisun Bay.  Additionally, 
river flow must be adequate to prevent interception of larval transport by the State and 
Federal water projects and smaller agricultural diversions in the Delta.  To ensure that 
suitable rearing habitat is available in Suisun Bay, the 2 ppt isohaline must be located 
westward of the Sacramento-San Joaquin River confluence during the period when 
larvae or juveniles are being transported, according to the historical salinity conditions 
which vary according to water-year type. Reverse flows that maintain larvae upstream in 
deep-channel regions of low productivity and expose them to entrainment interfere with 
these transport requirements.  Suitable water quality must be provided so that 
maturation is not impaired by pollutant concentrations.  
 
 The specific geographic area important for larval transport is confined to waters 
contained within the legal boundary of the Delta, Suisun Bay, and Montezuma Slough 
and its tributaries.  The specific season when habitat conditions identified above are 
important for successful larval transport varies from year to year, depending on when 
peak spawning occurs and on the water-year type.  USFWS (1994) has identified 
situations when additional flows might be required in July through August to protect 
delta smelt that are present in the south and central Delta from being entrained in the 
State and Federal project pumps, and to avoid jeopardy to the species. The long-term 
biological opinion on State and Federal water project operations will identify if additional 
flows may be required after the February through June period identified by the U.S. 
Environmental Protection Agency (USEPA) for its water quality standards to protect 
delta smelt in the south and central Delta (NMFS 1994a). 
 
 Rearing Habitat 
 
 Maintenance of the 2 ppt isohaline according to the historical salinity conditions 
described above and suitable water quality (low concentrations of pollutants) within the 
Delta is necessary to provide delta smelt larvae and juveniles a shallow, protective, 
food-rich environment in which to mature to adulthood.  This placement of the 2 ppt 
isohaline also serves to protect larval, juvenile, and adult delta smelt from entrainment 
in the State and Federal water projects.  An area extending eastward from Carquinez 
Strait, including Suisun Bay, Grizzly Bay, Honker Bay, Montezuma Slough and its 
tributary sloughs, up the Sacramento River to its confluence with Three Mile Slough, 

Official Version



 

58 
 

and south along the San Joaquin River including Big Break, defines the specific 
geographic area critical to the maintenance of suitable rearing habitat.  Three Mile 
Slough represents the approximate location of the most upstream extent of tidal 
excursion when the historical salinity conditions described above are implemented.  
Protection of rearing habitat conditions may be required from the beginning of February 
through the summer (NMFS 1994a). 
 
 Adult Migration 
 
 Adult delta require unrestricted access to suitable spawning habitat in a period 
that may extend from December to July.  Adequate flow and suitable water quality may 
need to be maintained to attract migrating adults in the Sacramento and San Joaquin 
River channels and their associated tributaries, including Cache and Montezuma 
sloughs and their tributaries.  Protecting these areas from physical disturbance and flow 
disruption during migratory periods is important (NMFS 1994a). 
 
  4.5.4  Green Sturgeon Southern Distinct Population Segment 
 

  Status and Distribution 
 
 On January 23, 2003, NMFS determined that green sturgeon (Acipenser 
medirostris) are comprised of two populations, a northern and a southern DPS (NMFS 
2003). The northern DPS includes populations extending from the Eel River northward, 
and the southern DPS includes populations south of the Eel River to the Sacramento 
River. The Sacramento River supports the southernmost spawning population of green 
sturgeon (Moyle 2002). On April 6, 2005, NMFS determined that the northern DPS does 
not warrant listing under the ESA, but it remains on the Species of Concern List (NMFS 
2005c). On April 7, 2006, NMFS determined that the southern DPS of green sturgeon 
was threatened under the Federal ESA (NMFS 2006c). On October 9, 2009, NMFS (74 
CFR 52300) designated critical habitat for the green sturgeon southern DPS throughout 
most of its occupied range. 
 
 Green sturgeon were classified as a Class 1 Species of Special Concern by 
California Department of Fish and Wildlife (CDFW) in 1995 (Moyle et al. 1995). Class 1 
Species of Special Concern are those that conform to the state definitions of threatened 
or endangered and could qualify for addition to the official list. On March 20, 2006, 
emergency green sturgeon regulations were put into effect by CDFW requiring a 

year‐round zero bag limit of green sturgeon in all areas of the state (CDFW 2006). 
 

  Life History 
 
 The green sturgeon is anadromous, but it is the most marine‐oriented of the 

sturgeon species and has been found in near shore marine waters from Mexico to the 
Bering Sea (NMFS 2005c). The southern DPS has a single spawning population in the 
Sacramento River (NMFS 2005d) and more recently spawning has been observed in 
the lower Feather River, a tributary of the Sacramento River (Seesholtz et al. 2012). 
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  Adults typically migrate upstream into rivers between late February and late July. 

Spawning occurs from March to July, with peak spawning from mid‐April to mid‐June. 

Green sturgeon are believed to spawn every 3 to 5 years, although recent evidence 
indicates that spawning may be as frequent as every 2 years (NMFS 2005c). Little is 
known about the specific spawning habitat preferences of green sturgeon. Adult green 
sturgeon are believed to broadcast their eggs in deep, fast water over large cobble 
substrate, where the eggs settle into the interstitial spaces (Moyle 2002). Spawning is 
generally associated with water temperatures from 46 to 57 degrees Fahrenheit (°F). In 
the Central Valley, spawning occurs in the Sacramento River upstream of Hamilton City, 
perhaps as far upstream as Keswick Dam (Adams et al. 2002) and the lower Feather 
River (Seesholtz et al. 2012). 
 
 Information regarding green sturgeon distribution in the San Joaquin River was 
limited to anecdotal reports and California Department of Fish and Wildlife (CDFW) 
sturgeon report card data. Information regarding sturgeon habitat use and movements 
throughout the San Joaquin River is lacking, but critical to improve management and 
protection of these species. Angler fishing report cards document a small sturgeon 
fishery in the reach of the San Joaquin River upstream of Stockton, California (river 
kilometer, hereafter rkm, 64). Since implementation of the Sturgeon Report Card in 
2007, anglers have reported catching 169 white sturgeon and 6 green sturgeon on the 
San Joaquin River upstream from Stockton (Gleason et al. 2008; DuBois et al. 2009, 
2010, 2011, and 2012, as cited in Jackson, Z. J., and J. P. Van Eenennaam, 2013). Of 
the reported fish, 108 (64%) white and 5 (83%) green sturgeon were caught between 
Stockton and the Highway 140 bridge (rkm 202). The remaining 61 (36%) white and 1 
(17%) green sturgeon were caught upstream of the Highway 140 bridge. Reports 
indicated anglers concentrate in two areas known locally as Sturgeon Bend (rkm 119) 
and Laird Park (rkm 143; H. Rutherford, CDFW warden, personal communication, as 
cited in Jackson, Z. J., and J. P. Van Eenennaam.  2013). Additionally, anglers and 
game wardens indicate that sturgeon caught during March and April commonly expel 
milt or eggs during handling, indicating that spawning could be occurring nearby 
(Jackson, Z. J., and J. P. Van Eenennaam.  2013).  
 
 Green sturgeon eggs hatch in approximately 8 days at 55°F (Moyle 2002). 
Larvae begin feeding 10 days after hatching. Metamorphosis to the juvenile stage is 
complete within 45 days of hatching. Juveniles spend 1 to 4 years in fresh and estuarine 
waters and migrate to salt water at lengths of 300 to 750 millimeters (mm) (NMFS 
2005c).  Our understanding of juvenile habitat is poorly understood.  Juvenile green 
sturgeon inhabit the Sacramento River and San Francisco Bay-Delta.  In the river, they 
occupy low-light habitats with some rock structure during their first winter.  Juveniles 
have been reported to forage at night, while seeking the darkest available habitats 
during the day (Kynard 2005 in Israel and Klimley 2008).  Juvenile green sturgeon do 
have morphological and behavioral attributes for holding in flowing riverine 
environments (Allen et al. 2006a in Israel and Klimley 2008).  In the estuary, it is 
possible that older juvenile green sturgeon are capable of moving across highly variable 
physical gradients in salinity, temperature, dissolved oxygen as are adults in the ocean 
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environment (Kelly et al. 2007, Moser and Lindley 2007 in Israel and Klimley 2008).  
Kaufman et al. (2006) found the oxygen binding of green sturgeon juveniles appeared to 
have low temperature sensitivity, which would permit fishes to bind sufficient oxygen 
with increased water temperatures.  The oxygen binding and uploading responses of 
juvenile green sturgeon across a range of temperatures between 110 and 240 C 
suggests they are capable of inhabiting slightly hypoxic-environments (e.g., when 
compared to that of rainbow trout) while maintaining moderate aerobic activity (Kaufman 
et al. 2006).  These experimental data also suggested green sturgeon have a limited 
ability to handle increased environmental C02.  Flow may indirectly influence juvenile 
foraging and survival by modifying the availability of freshwater and low-salinity habitats 
in the Delta and Suisun Bay during green sturgeon’s first year of life (Israel and Klimley 
2008).  
 
 Little is known about movements, habitat use, and feeding habits of green 
sturgeon. Green sturgeon have been salvaged at the state and Federal fish collection 

facilities in every month, indicating that they are present in the Delta year‐round. 

Juveniles and adults are reported to feed on benthic invertebrates, including shrimp and 
amphipods, and small fish (NMFS 2005c). 
 
  Factors Affecting Abundance 
 
 The historical decline of the southern DPS of green sturgeon has been largely 
attributed to the reduction of spawning habitat area. Keswick and Shasta Dams on the 
Sacramento River and Oroville Dam on the Feather River are impassable barriers that 
prevent green sturgeon from accessing what were likely historical spawning grounds 
upstream of these dams. Other potential migration barriers or impediments include the 
Sacramento Deep Water Ship Channel locks, Fremont Weir, Sutter Bypass, the Delta 
Cross Channel, and Shanghai Bench and Sunset Pumps on the Feather River. Other 
factors that have been identified as potential threats to green sturgeon are reductions in 
freshwater outflow in the Delta during larval dispersal and rearing, high water 
temperatures during spawning and incubation, entrainment by water diversions, 
contaminants, predation and other impacts by introduced species, and poaching (NMFS 
2005c).  
 
  Critical Habitat 
 
 Designated critical habitat for the southern DPS of green sturgeon includes: the 
Sacramento River downstream of Keswick Dam; the Feather River downstream of 
Oroville Dam; and the Yuba River downstream of Daguerre Dam; portions of Sutter and 
Yolo Bypasses; the legal Delta, excluding Five Mile Slough, Seven Mile Slough, 
Snodgrass Slough, Tom Paine Slough and Trapper Slough; and San Francisco, San 
Pablo, and Suisun bays. The Stockton DWSC and the San Joaquin River approximately 
14,661 lf below Airport Way are also included. Freshwater habitat of green sturgeon of 
the southern DPS varies in function, depending on location within the Sacramento River 
watershed. Spawning areas currently are limited to accessible reaches of the 
Sacramento River upstream of Hamilton City and downstream of Keswick Dam (CDFG 
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2002). Preferred spawning habitats are thought to contain large cobble in deep and cool 
pools with turbulent water (CDFG 2002; Moyle 2002; Adams et al. 2002). Sufficient 
flows are needed to adequately oxygenate and limit disease and fungal infection of 
recently laid eggs (Deng et al. 2002). Within the Sacramento River, spawning appears 
to be triggered by large increases in water flow during spawning (Brown and Michniuk 
2007). 
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5.0  ENVIRONMENTAL BASELINE 
 
 This section describes the physical conditions and general vegetation, wildlife, 
and fisheries resources present within the LSJRFS study area. These conditions are 
first presented generally throughout the LSJRFS study area and then site specific SRA 
is analyzed as well as affected species in the LSJRFS study area. The environmental 
baseline provides information necessary to determine if the proposed action would 
jeopardize the continued existence of species being considered, and if the project can 
support long-term survival of these species in the study area.  
 
 
5.1  Hydrology 
 
 5.1.1  Sacramento-San Joaquin Delta 

 
 The Sacramento-San Joaquin Delta (Delta) extends inland from the confluence 
of the Sacramento and San Joaquin rivers west of Antioch to Sacramento on the 
Sacramento River and near Mossdale on the San Joaquin River. The project area is in 
the southeastern portion of the Delta, within the legal boundary of the Delta as defined 
by Section 12220 of the California Water Code. The legal Delta encompasses an area 
of approximately 851,000 acres (of which approximately 135,000 acres consist of 
waterway, marshland, or other water surfaces). The Delta is divided into a Primary Zone 
and a Secondary Zone, as defined by the Delta Protection Act of 1992. Land uses in the 
Primary Zone are regulated to protect the area for agriculture, wildlife habitat, and 
recreational uses. The Secondary Zone is the area outside the Primary Zone and within 
the legal Delta. Where urban development activities occur in the Secondary Zone, 
efforts should be taken to ensure that these activities do not adversely affect Delta 
waters, Primary Zone habitat, or recreational uses. The San Joaquin River delineates 
the boundary between the Primary Zone to the west and the Secondary Zone to the 
east. Accordingly, the Phase 3Project is located in the Secondary Zone. 

 
 The Sacramento River contributes roughly 75-80% of the Delta inflow in most 
years and the San Joaquin River contributes about 10-15%; the Mokelumne, 
Cosumnes, and Calaveras rivers, which enter into the eastern side of the Delta, 
contribute the remainder. The rivers flow through the Delta and into Suisun Bay, San 
Pablo Bay, San Francisco Bay, and the Pacific Ocean. Historical annual Delta inflow 
averaged approximately 23 million acre-feet (MAF) between 1945 and 1995, with a 
minimum inflow of approximately 6 MAF in 1977 and a maximum of approximately 70 
MAF in 1983. Water flowing into the Delta is used for urban and agricultural use, 
recreation, navigation, and wildlife and fisheries. The Delta provides drinking water for 
about 23 million Californians. 
 

 Freshwater inflows to the Delta vary greatly, depending on precipitation, 
snowmelt, and Central Valley Project (CVP) and State Water Project (SWP) water 
operations. During the summer months, most of the inflow to the Delta comes from 
regulated releases from SWP and CVP reservoirs. Both of these projects withdraw 
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significant volumes of water from the Delta for agricultural and urban use. Precipitation 
in the project region occurs primarily during the months of November through March, 
with the average annual precipitation ranging from about 8 inches near Tracy to 
approximately 17 inches near Lodi. Near Lathrop, the annual precipitation is 
approximately 12 inches. 
 
 Water movement in the Delta responds to four primary forcing mechanisms: (1) 
freshwater inflows draining to the ocean; (2) Delta exports and diversions; (3) operation 
of water control facilities such as dams, export pumps, and flow barriers; and (4) the 
regular tidal movement of seawater into and out of the Delta. In addition, winds and 
salinity behavior within the Delta can generate a number of secondary currents that, 
although of low velocity, can be of considerable significance with respect to transporting 
contaminants and mixing different sources of water. Changes in flow patterns within the 
Delta, whether caused by export pumping, winds, atmospheric pressure, flow barriers, 
tidal variations, inflows, or local diversions, can influence water quality at drinking water 
intakes. 

 
 The Delta is a hydrologically complex region of interlacing channels, marshland, 
and islands. The Delta has been reclaimed into more than 60 islands and tracts, 
interlaced with about 700 miles of waterways. Some channels are edged with aquatic 
and riparian vegetation, but most are bordered by steep banks of earth or rip rapped 
levees. Vegetation is generally removed from channel margins to increase flood flow 
capacity and facilitate levee maintenance. About 520,000 acres are devoted to farming. 
An approximately 1,100-mile network of levees protects the reclaimed land, most of 
which lies near or below sea level, from flooding. Some of the island interiors are as 
much as 25 feet below sea level. 
 
 5.1.2  San Joaquin River 
 
 The San Joaquin River originates in the Sierra Nevada and enters the San 
Joaquin Valley at Friant Dam. The majority of the flow in the lower San Joaquin River is 
derived from inflow from the Merced, Tuolumne, and Stanislaus rivers (Northeastern 
San Joaquin County Groundwater Banking Authority 2004). The 330-mile-long San 
Joaquin River, which drains a watershed area of 13,540 square miles from the Sierra 
Nevada to the Sacramento-San Joaquin Delta, contributes approximately 15% of the 
inflow to the Delta (Delta Protection Commission 2000). Flowing through portions of 
Fresno, Madera, Merced, Stanislaus, San Joaquin, Sacramento, and Contra Costa 
counties, the river has flows ranging from 1,500 cubic feet per second (cfs) in dry years 
to more than 40,000 cfs in wet years (Friant Water Users Authority and Natural 
Resources Defense Council 2002). 

 
 Hydrologic conditions in the San Joaquin River basin are dominated by snowmelt 
from the Sierra Nevada. Before completion of major water storage projects on the San 
Joaquin River and its major tributaries, lower San Joaquin River flows generally peaked 
in late spring/early summer and dropped to low levels in the fall. Since the completion of 
Friant Dam (1944), McClure Reservoir (1967 on the Merced River), Don Pedro 
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Reservoir (1971 on the Tuolumne River), and New Melones Reservoir (1979 on the 
Stanislaus River), the lower San Joaquin River seasonal flow pattern has been 
significantly altered. Before 1944, based on 1923–1944 records, the lower San Joaquin 
River flow tended to peak in May and June, with an average monthly flow of almost 
11,000 cfs, and declined rapidly to an average monthly flow of approximately 1,200-
1,300 cfs in August and September. Since 1979, the average monthly flow has peaked 
in March at just over 10,000 cfs, with a more gradual decline to approximately 2,400 cfs 
in August. 

 
 5.1.3  Eastside Tributaries 

 
 The tributaries to the east of the San Joaquin River achieve maximum elevations 
of 2100 feet and descend at moderate slopes to sea level. The basins are rainfall-
dominant and snowfall is not a significant factor in runoff. 
 
 Overbank flooding occurs as a result of prolonged winter storms of moderate 
intensity. Much of the precipitation occurs from November through April; these winter 
storms are associated with frontal systems from the Pacific Ocean moving against the 
Sierra Nevada. The resulting floods are usually characterized by high peak flows of 
short duration, but when antecedent rainfall has resulted in saturated ground conditions 
or when the ground is frozen, the volume of runoff is much greater and flooding is more 
severe. 
 
 Thunderstorms lasting up to three hours can occur over small areas at higher 
elevations from late spring through early fall, resulting in runoff with high peak flows of 
short duration and low volumes. 
 
 
5.2  Vegetation 
 
 Historic native vegetation in the project area has been highly altered and 
fragmented as a result of flood risk management, land reclamation, urbanization, 
agriculture, and navigation projects.  Flood risk management infrastructure in this area 
includes levees, river and tributary realignments, constructed channels, erosion 
protection, and control structures.  Vegetation within the project area maintains some 
remnants of what was historically present, including Great Valley cottonwood riparian 
forest, Great Valley oak riparian forest, coastal and valley freshwater marsh.  It also 
includes nonnative woodlands, agricultural (row crops, orchards and vineyards), and 
developed lands like lawns, parks and golf courses.  Non-native grasses, forbs, shrubs, 
trees, and vines are interwoven throughout the landscape.  Open water habitat includes 
rivers, tributaries, canals, and ditches.  Ditches may contain water seasonally or year-
round.     
 
 Once, the San Joaquin River and tributaries were framed by dense riparian 
forest.  Today, riparian vegetation consists of narrow linear strips and occasional 
patches of riparian forest and riparian scrub growing on or adjacent to the levee.  Larger 
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areas of riparian forest are present in some areas where the levee is set back from the 
river or tributary leaving floodplain on the waterside of the levee.  More detailed 
description of the vegetation in the project area is provided below.   
 
 The northern portion of the project area includes Mosher Slough, Fivemile 
Slough, Fourteenmile Slough, Tenmile Slough, Stockton Deep Water Ship Channel.  
The central and southern part of the project area includes the San Joaquin River and its 
tributaries, including Calaveras River, Smith Canal, Mormon Slough, French Camp 
Slough and Duck Creek, the southern part of the project area is comprised of French 
Camp Slough and the San Joaquin River near the northern end of RD 17.  The project 
area occurs within the Great Central Valley subdivision of the California floristic 
Province in San Joaquin County (Hickman, Ed. 1993:45).  The topography of the 
portions of the project area adjacent to the levees is relatively level, and elevations in 
the project area range from less than 5 feet to approximately 38 feet above mean sea 
level. 
 
 5.2.1  Vegetation by Project Reach 
 
 Representative photographs of each waterway included in the Proposed Action 
are provided in Appendix D. 
 
 Throughout the project area levee crowns are either paved or graveled for 
access and inspection and are generally devoid of vegetation. 
 
 Mosher Slough  
 
 Mosher Slough runs through a highly urbanized area.  Woody riparian vegetation 
is most robust near the confluence with Fourteenmile Slough. It is comprised of typical 
Valley riparian trees and shrubs. Emergent wetland vegetation occurs intermittently at 
the water’s edge.  Landside vegetation includes non-native landscape trees and shrubs 
as well as natives.  Typical wetland vegetation lines some stretches of this reach.   
 
 Fourteenmile Slough, Fivemile Slough, Tenmile Slough  
 
 Waterward of the levees, some woody riparian trees and shrubs boarder these 
highly engineered waterways.  Within some of the sloughs and canals, aquatic weeds 
cover much of the water surface.  Along the edges of the waterways wetland vegetation 
is present intermittently.  Within Fourteenmile Slough, intertidal vegetation is present on 
rocky substrate that is exposed during low tides.  In Buckley Cove, near the confluence 
of Tenmile Slough with the Sacramento Deep Water Ship Channel, wetland and 
subtidal vegetation is present along with aquatic weeds.  Landside vegetation is 
comprised mainly of row crops with some parcels in orchard.  
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 San Joaquin River  
 
 On the San Joaquin River, lands waterside of the levees are very narrow and 
support a remnant riparian forest.  Trees and shrubs occur in small patches or may be 
scattered individuals.  Vegetation on the waterside of levee slopes in the project area is 
highly varied, ranging from ruderal herbaceous vegetation and annual grasses with few 
shrubs, to dense shrubs with little overstory, to mature riparian forest.  Potential Shaded 
Riverine Aquatic (SRA) cover is found along much of the river in the project area.   
 
 Dominant waterside tree species include cottonwood, willow, oak, box elder, and 
black walnut.  In the project area, common shrub species include willow, wild Rose, and 
blackberry.  Elderberry shrubs are also present in some locations.  Ruderal herbaceous 
vegetation is present on levee slopes. In some places the tree overstory along the levee 
is so dense that the leaf fall and shading, as well as human activity, precludes 
development of dense understory vegetation.  At Does Reis road there is a park on both 
sides of the levee.  Vegetation includes willows, weeping willow, cottonwood, fruitless 
mulberry, mesquite (thorns), elderberry, mistletoe. 
 
 Landside levee slopes are primarily barren or covered with ruderal vegetation. 
Beyond the base of the levees, riparian vegetation is rare but occasionally present in 
small isolated patches. Other trees include occasional single or isolated stands of native 
oaks and nonnative trees planted around farms, agricultural fields, and residential or 
other types of development.   Larger remnant patches of Great Valley cottonwood 
riparian forest located within the study area are dominated by large Fremont 
cottonwood, trees and Goodding’s willow (AECOM 2011). Most of the otherwise linear 
or smaller patchy areas of this community lack Fremont cottonwood and are 
represented by Gooding’s willow, red willow, arroyo willow, narrow leaved-willow, and 
scattered valley oak, Oregon ash, and buttonbush (AECOM 2011). Native ground cover, 
mainly found in the larger remnant patches of riparian forest, include California 
blackberry and wild rose. Common nonnative understory species found in most 
elements include Himalayan blackberry and tree tobacco. Most of the Great Valley 
cottonwood riparian forest community could also be characterized as Great Valley 
riparian scrub, which does not include Fremont cottonwood and is characterized by a 
shorter canopy and more uniform structure; however, this habitat is part of the Great 
Valley cottonwood riparian forest that was extensive and connected along this entire 
reach of the San Joaquin River, and this document therefore describes all riparian 
habitat as such. (AECOM 2011) 
 
 Calaveras River 
 
 Levees and the lands adjacent to both the waterside and landside of the levees 
in the reach of the Calaveras River above, and just below, the Stockton Diverting Canal 
are largely devoid of trees and shrubs.  The exception is some orchards landward of the 
north levee.  Moving downstream, more trees and shrubs are present on and adjacent 
to the levees.  In the highly urbanized reaches, many of the landside trees and shrubs 
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are associated with landscape plantings in yards, parks, and public rights of way.  
Wetland vegetation appears to line the channel in places.  
 
 Smith Canal 
 
 Smith canal is surrounded by urban residential areas, including hard-scaping 
(sidewalks) and some landscape plantings adjacent to the water’s edge.  Near the 
confluence of the canal with the San Joaquin River, there is a public park, including a 
picnic area, boat launch ramp and associated infrastructure. There is an irrigated lawn 
and a mixture of native and non-native trees and shrubs.  Wetland vegetation is 
prevalent at the water’s edge and non-native invasive water plants inhabit the “bay” 
near the boat launch ramp.  Invasive waterweeds occupy much of the inlet in the vicinity 
of the boat launch ramp. 
 
 French Camp Slough and Duck Creek 
 
 Levees along Duck Creek are clear of trees and shrubs.  Adjacent lands are 
largely in agriculture with urban development beginning to extend into these lands.  
French Camp Slough upstream of the confluence with Duck Creek is very similar in 
character to Duck Creek.  Levees are free of trees and shrubs and adjacent lands are in 
agriculture with urban lands extending towards the levee slough. 
 
 The lower reaches of French Camp Slough (between Duck Creek and the San 
Joaquin River) are surrounded landward by urban development.  The Weston Ranch 
residential development is immediately to the south in the northern portion of RD 17.  A 
municipal golf course extends adjacent to the northern bank/levee of French Camp 
Slough in Central Stockton.  Between the north and south French Camp Slough levees 
is an “island” of land that is in agriculture.  The perimeter of this island contains a fairly 
thick margin of trees and shrubs.   
 
 In the lower French Camp Slough reach, the levee crown includes a paved road.  
The landside levee slope and toe are mostly devoid of vegetation.  There are some 
annual grasses and herbs.  These are largely non-native weedy plants. Where trees 
and shrubs are present within the landside easement, they are mainly landscape 
plantings associated with public rights of way and private yards. The waterside levee 
slope and easement have trees and shrubs throughout their length, being quite dense in 
some areas.  Trees include native valley oak, box elder, cottonwood, black walnut, and 
willows.  Elderberry shrubs, poison oak, patches of dead willow shrubs, and snags are 
present.  In the canal between the RD 17 levee and the mid-channel island to the north, 
wetland plants are abundant. These include tules, nut sedges, tule potato.  Non-native 
English walnut trees, water hyacinth, and mistletoe are also present.  
 
 5.2.2  Site‐Specific Analysis of Riparian Vegetation 
 
 Existing vegetation is identified by waterway in Table E-1 in Appendix E.  Table 
C-1 in Appendix C shows the percent of the land surface that would be affected by 
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construction of the flood risk management features.  This does not show the potential 
area potentially affected by establishment of the ETL 1110-2-583 standards outside of 
the construction footprint for the flood risk management features.  The maximum 
amount of vegetation that would be required to be removed would be the difference 
between Table E1 and Table E-2.  However, during PED additional engineering 
investigations will be completed to evaluate the suitability of levees included in the 
Recommended Plan for a variance to the ETL.  Based upon the information available at 
this time using engineering judgment, we estimate that 25% of the existing vegetation 
on the waterside slope and within the waterside easement may be allowed to remain 
under a variance.  On the landside, typically the landside slope and within 15 feet of the 
landside toe of the levee all woody vegetation will be removed and would not be 
suitable for a variance.   
 
 Analysis of total linear feet (lf) of potential existing SRA was conducted using 
Google Earth Pro for the reaches associated with the Recommended Plan (Alternative 
7a).  Table 6 provides a summary of potential SRA by waterway a detailed table can be 
found in Appendix E, Table E-1. 
 
Table 6:  Summary of Reach‐Specific SRA Analysis. 

Alternative 7a Project Footprint 

Reach SRA (lf) 

Mosher Slough 0 

Delta Front 0 

Calaveras 10,406 

San Joaquin River Downstream of 
French Camp Slough 

7,949 

French Camp Slough & 
 Duck Creek 

7,153 

TOTAL 25,508 
 
 
 

5.3  Baseline for Affected Species in the Study Area 
 
 5.3.1  Valley Elderberry Longhorn Beetle 
 
 The Corps environmental specialists conducted elderberry shrub surveys along 
the project action area on June 23 and 24, 2015.  The team drove along the project 
levees observing the levee crown and structure, 15 feet landside, and 15 feet waterside.  
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The survey area consisted of the levee structure and 100 feet on both the waterside and 
landside; where access was available or possible.  The survey process located 
individual elderberry shrubs and clusters.  The location of each shrub or cluster was 
recorded using a Tremble GPS unit and is shown on Plates 1-1g and in Appendix D in 
the Elderberry Map Book.  Shrubs on the waterside of the rivers and sloughs were 
considered riparian.  Shrubs located at the levee crown or land side were considered 
non-riparian.  The stem sizes and quantity were recorded along with the presence or 
non-presence of exit holes.  The height and width of each shrub was evaluated and the 
overall health was recorded.  Table 7 displays the total elderberry shrub occurrences 
within 100 feet of the TSP action area levees.      

 
Table 7:  Elderberry Shrub Occurrences Within Action Area 

Levee Side Recommended Plan Estimations 

Non-Riparian 28 shrubs 

Riparian 16 shrubs 

TOTAL 44 shrubs 
 

 North Stockton 

  The Corps survey determined that 8 elderberry shrubs occur within 100 feet of 
the North Stockton reach of the project.   The number of stems can be found below in 
Table 8.  There were no exit holes or VELB found in any of the shrubs.  All of the shrubs 
occur within the area considered riparian/ and occur on the water side of the levee.       

Central Stockton 

 The Corps survey determined that 36 elderberry shrubs occur within 100 feet of 
the Central Stockton reach of the project.  The survey determined that 8 of the Central 
Stockton shrubs occur within the riparian/water side of the levee.  Twenty-eight of the 
shrubs occur within the non-riparian/landside of the levee and the remaining 28 were 
located on the landside of the levee and are considered non-riparian.  The number of 
stems identified during the survey can be found below in Table 8.  There were no exit 
holes or VELB found in any of the shrubs.         
 

 Table 8:  Elderberry Stem Counts  
Location Habitat Type Stems 

1-3” 
Stems 
3-5” 

Stems 
> 5” 

Presence of 
Holes or Beetles 

North Stockton Riparian 20 4 2 No 

Central Stockton Riparian 19 5 6 No 

Central Stockton Non-Riparian 51 23 21 No 

Total Riparian 39 9 8  

 Non-Riparian 51 23 21  
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 5.3.2  Giant Garter Snake 
 

 GGS are not known to occur along much of the San Joaquin and Lower San 
Joaquin Rivers since the rivers do not contain features or attributes normally associated 
with GGS habitat.  Larger rivers with flood control features, riparian vegetation and 
steep rocked banks are not typically utilized by GGS.   However, suitable low quality 
habitat within the project area is present. Numerous sloughs, canals, low gradient 
streams, freshwater marsh habitats, and irrigation ditches exist where a prey base of 
small fish and amphibians are present. Grassy banks and emergent vegetation for 
basking and areas of high ground protected from flooding during winter is present.  One 
occurrence in project vicinity outside of the action area has been recorded. 

 North Stockton 

 No occurrences. 

 Central Stockton 

 The CNDDB listed one occurrence of GGS within the Central Stockton project 
vicinity in the Stockton Diverting Canal near the project action area.  
 
 5.3.3  Chinook Salmon and Steelhead 
 
 Factors such as levee construction and bank armoring have altered habitat for 
Chinook salmon and steelhead. These factors prevent natural geomorphic processes 
which results in reduced floodplain habitat, altered river bank substrate size, and 
decreased amounts of quality riparian and SRA habitat, which in turn, reduce habitat 
availability and quality for salmon and steelhead (NMFS 2006a). These changes have 
affected primarily adult and juvenile migration as well as juvenile rearing. 
 
 Bank armoring projects that have been conducted recently by the Corps and 

DWR, some of which are on‐going, have incorporated design elements to offset the loss 

of habitat that generally results from placement of river bank protection materials. 
 
 5.3.4  Green Sturgeon 
 
 Channelization of the action area has resulted in the removal of riparian and 
IWM, which simplify ecosystem functions. Simplification results in reduced food input 
and pollutant and nutrient processing (Sweeney et al. 2004 as cited in NMFS 2006a). 

These factors have degraded habitat quality for larvae and post‐larvae and to a lesser 

extent, rearing and migrating juvenile and/or adult green sturgeon (NMFS 2006b). 
 
 5.3.5  Delta Smelt 
 
 As discussed for Chinook salmon and steelhead, levee construction and bank 
armoring have altered waterside bank habitat resulting in the destruction of spawning 
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and refugia areas for delta smelt. Loss of riparian habitat and overall habitat 
simplification also reduces food input and pollutant and nutrient processing (Sweeney et 
al. 2004 as cited in NMFS 2006b), which may impair productivity of delta smelt. 
Revetment also fragments areas of high quality habitat and accelerates water velocity, 
which affects use of those areas by delta smelt and other native fishes (USFWS 2006b).  
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6.0  EFFECTS OF THE PROPOSED ACTION 
 

6.1 Effects on the Environmental Baseline 
 
Effects of the proposed action include reductions in nearshore aquatic and riparian 
habitat that is used by aquatic and terrestrial species.  A summary of estimated  impacts 
to vegetation is presented by sub-region in Appendix E, Table E-3.  
 

6.2  Ongoing Project Actions 
 
 As described in Section 2.0, in-water construction work will be completed during 
established work windows for salmonids and delta smelt. Maintenance activities may 
occur year-round in the dry areas. Effects from on-going activities (e.g., maintenance) 
are expected to be similar to effects described in Section 6.0, although the magnitude of 
the effects will be less. 
 
 
6.3  Valley Elderberry Longhorn Beetle 
 
 Effects on VELB may occur if elderberry shrubs are incidentally damaged by 
construction personnel or equipment. Direct effects include removal or transplantation of 
VELB habitat for all shrubs within 20 feet of construction activities.  Elderberry shrubs 
located in areas that cannot be avoided by construction activities may be harmed by 
transplanting. Potential impacts due to damage or transplantation include direct 
mortality of beetles and/or disruption of their lifecycle. 
 
 Protocol-level surveys were conducted in the project area on June 24 and 25 
2015.  Information was recorded for each shrub that could be directly or indirectly 
affected by the proposed project, including number of stems between 1 and 3 inches, 3 
and 5 inches, and greater than 5 inches in diameter; whether each stem 1 inch or more 
in diameter is located in a riparian or upland area; and presence of VELB exit holes.  It 
was estimated that a maximum 44 elderberry shrubs could be adversely affected due to 
construction activities such as removal of the shrub, heavy equipment vibration, and 
dust covering the elderberries.  Implementation of the avoidance, minimization, and 
mitigation measures discussed in Section 3.9.1 would reduce impacts to VELB. 
 

 Long‐term effects of the project may include reduced viability of elderberry 

shrubs due to the placement of project area materials. Temporal loss of habitat may 
also occur due to transplantation of elderberry shrubs. Although compensation 
measures include restoration and creation of habitat, mitigation plantings will likely 
require five or more years to become large enough to provide supporting habitat. 
Furthermore, associated riparian habitats may take 25 years or longer to reach their full 
value. 
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 Removal of shrubs may also fragment remaining habitats, which may make 
dispersal more difficult. However, levee repairs may also have beneficial effects by 
protecting elderberry shrubs from being damaged or washed out due to slope failure.  
 
 The vegetation free zone required by the Corps ETL 1110-2-583 would be 
established at the time of construction of flood features in each reach.  This vegetation 
free zone extends from 15 feet landward of the levee to 15 feet waterside of the levee 
and includes the levee slopes and crown.  However, during PED levee reaches would 
be evaluated for a vegetation variance that could allow up to 50% of vegetation to 
remain on the lower half of the water slopes of the levees and out 15 feet.  This could 
reduce the number of shrubs that need to be removed by 14.  Because of the potential 
direct effects discussed in detail above, including the removal of up to 44 elderberry 
shrubs with 151 stems and the potential for injury or mortality of VELB during removal 
and transplantation, the Proposed Action is likely to adversely affect VELB.  Measures 
to reduce these impacts are detailed in Section 3.9.1. Table 9 shows the recommended 
compensation ratios based upon the USFWS ratio calculations.  
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Table 9:  Elderberry Compensation Worksheet 

Affected elderberry plant minimization ratios based on location, stem diameter, and 
presence of exit holes 

Worksheet 
No. of 
Stems

elderberry 
ratios 

elderberry 
planting 

associated 
native 

planting 
native 
ratios 

Location 
 
non-riparian 

stems 
greater than or = 
1" & less than or 
=  3" 

Holes 
 

multiplier 
(ratio)     

No 51 1 51 51 1

non-riparian 

greater than 3" & 
less than 5" 
greater than 3" & 
less than 5" 

yes 0 2 0 0 2 

No 23 2 46 46 1 

non-riparian 

greater than or = 
5"  
greater than or = 
5"  

yes 0 4 0 0 2 

No 21 3 63 63 1 

riparian 

greater than or = 
1" & less than or 
=  3" 
greater than or = 
1" & less than or 
=  3" 

yes 0 6 0 0 2 

No 39 2 78 78 1 

riparian 

greater than 3" & 
less than 5" 
greater than 3" & 
less than 5" 

yes 0 4 0 0 2 

No 9 3 27 27 1 

riparian 

greater than or = 
5"  
greater than or = 
5"  

yes 0 6 0 0 2 

No 8 4 32 32 1 

Totals 151 297 297 
 
 
 
 6.3.1  Short-Term Effects (Construction-Related Direct Effects) 
 
 Permanent Loss of Elderberry Shrubs and Potential Loss of Individual VELB from 
Shrub Removal  
 
 Removal of habitat (elderberry) and potential injury or mortality of VELB 
associated with construction of the Proposed Action would be considered direct effects 
on VELB. Trimming of elderberry stems that are 1 inch or greater in diameter could also 
result in injury or mortality of VELB. Because VELB larvae may feed on the roots of 
elderberries, disturbance of elderberry roots within the shrub dripline could also result in 
injury or mortality of individuals. Where root damage is expected to be extensive, 
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elderberry shrubs would be removed. Where damage is limited (few roots affected) and 
roots are expected to grow back, impacts would be considered temporary.  There are 
17 shrubs just outside the project footprint along the San Joaquin River that would likely 
be left in place (Plate 1-Elderberry survey data).  These include shrubs 7-18, 23, and 
26-30.  They have been included as part of the 44 discussed above in case they cannot 
be protected in place.    Because incidental take of VELB would be difficult to detect or 
quantify, effects on elderberry shrubs will be used as a proxy for measuring take.  
 
 Elderberry shrubs within the construction area that cannot be protected will be 
removed in accordance with USFWS-approved procedures outlined in the Conservation 
Guidelines (USFWS 1999a). Shrubs will be transplanted within the action area to a 
location outside the levee footprint or to the French Camp Conservation Bank for VELB 
Recovery. Transplanted shrubs will be moved prior to construction when the plants are 
dormant, approximately November after they lose their leaves through the first 2 weeks 
in February. Transplanting during the dormant period will reduce shock to the plant and 
increase transplantation success. However, transplanted elderberry shrubs may 
experience stress, a decline in health, or death due to changes in soil, hydrology, 
microclimate, or associated vegetation. 
 
 Elderberry shrubs that can be avoided at the dripline of the shrub or greater 
distance will be protected with fencing and or buffer areas as described in the 
conservation measures.  
 
  Additional surveys of elderberry shrubs to be transplanted will be conducted by a 
qualified biologist prior to transplantation. The data collected during the surveys prior to 
transplanting will be used to determine if the project is exceeding their compensation 
requirements, or if additional plantings are necessary.  
 
 6.3.2  Construction-Related Indirect Effects 
 
 As discussed above, indirect effects are caused by or result from the Proposed 
Action, are later in time, and are reasonably certain to occur. Indirect effects may occur 
outside the area directly affected by the action. 
 
 Loss of Connectivity to Adjacent Habitat   
 
 Loss of connectivity between elderberry shrubs may result when elderberries or 
associated vegetation is removed. Removal of such vegetation could result in gaps in 
vegetation that are too wide for VELB to travel across due to their fairly limited 
movement distances (Talley et al. 2006a), resulting in separation of individuals or 
reducing the possibility of colonization of adjacent areas. Removal of associated 
vegetation may result in an altered habitat structure or microclimate that could affect 
behaviors of VELB in response to these changes in unforeseen ways (USFWS 2003). 
 
 Although more research is needed, VELB has been observed to fly a mile or 
more in contiguous or fairly contiguous habitat, and exit holes have been observed on 
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isolated shrubs that are a minimum of 0.25 mile (0.4 kilometer) from the next nearest 
elderberry (Arnold pers. comm. 2011). Within the American River Basin, evidence 
suggests that local beetle movements are farther within the riparian corridor (141±144 
feet [43±44 meters]) than in the adjacent non-riparian scrub (82±52 feet [25±16 meters]) 
(average±1 standard deviation nearest neighbor distances between recent exit holes) 
illustrating that VELB population extents may also be habitat-specific (Talley et al. 
2006a). 
 
 Although up to 44 elderberry shrubs could be removed as part of the Proposed 
Action, it is likely that approximately 17 shrubs could be avoided in place and other 
elderberry shrubs would be unaffected in the Action Area and continue to provide 
habitat for VELB.  This includes elderberry shrubs on the opposite bank of the rivers 
and sloughs, less than 250 feet away from the project area.   Given the distance VELB 
has been observed to fly, and the amount of elderberry shrubs that will remain adjacent 
to the project area, VELB is not expected to be indirectly affected by a loss of 
connectivity to adjacent habitat. 
 
 Soil Disturbance Adjacent to Roots 
 
 Ground disturbance within 20 feet (6.1 meters) of an elderberry shrub’s dripline 
could result in disturbance of roots. Root damage could result in stress or reduced vigor 
of elderberry shrubs. Because construction of the Proposed Action may result in 
disturbance within 20 feet (6.1 meters) of the dripline of elderberry shrubs, indirect 
effects on these shrubs may result. Elderberry shrubs will be fenced and buffered to 
minimize soil disturbance adjacent to roots. With this measure in place, and because 
elderberry shrubs are hearty and frequently re-sprout after damage, this indirect effect is 
not expected to substantially affect VELB. 
 
 Dust  
 
 Vehicle travel on the levee road adjacent to elderberry shrubs during construction 
of the Proposed Action could result in dust becoming airborne and settling on 
elderberries. The levee road is graveled, and existing shrubs are and have been 
exposed to dust from vehicles associated with farming and levee maintenance. 
Construction of the Proposed Action would increase the amount of dust in the Action 
Area as a result of ground-disturbing activities and an increase in the frequency of 
vehicles driving on the levee road. The amount of dust in the Action Area would be 
minimized through dust control measures.  Additionally, according to Talley et al. 
(2006b), in an experiment along the American River Parkway (Sacramento County) 
conditions of elderberry shrubs related to dust from nearby trails and roads (paved and 
dirt) did not affect the presence of VELB. Additional work by Talley and Holyoak (2009) 
found no effect on elderberries from dust accumulations. Because dust has not been 
found to greatly affect elderberry shrubs and because dust control measures would be 
implemented during construction, this indirect effect is not expected to substantially 
affect VELB. 
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 Altered Hydrology 
 
 Reduction of water to elderberry shrubs as a result of altered of hydrology from 
changes in topography or compaction of soil could result in reduced shrub vigor/vitality 
and an associated decrease in shoot, leaf, and flower production and ultimately reduce 
the suitability of the shrubs to provide habitat for VELB. In most portions of the Action 
Area, the levee will be degraded and re-built within the same footprint, and would not 
modify the hydrology of the surrounding area where elderberries may be present. There 
may be a few instances where the slope is modified or there are other changes that 
may affect the hydrology in the Action Area. These situations are expected to be rare.  
Therefore, altered hydrology as a result of the Proposed Action is not expected to 
substantially affect VELB. 
  

Existing Elderberry Shrubs in the Conservation Area 
 
 Elderberry shrubs to be removed will be transplanted to the French Camp 
Conservation Bank for VELB Recovery, which contains existing elderberry shrubs or to 
a location within the action area but outside the levee footprint. Although transplantation 
activities may occur within 100 feet of existing elderberry shrubs, it is unlikely that they 
would be indirectly affected by transplantation activities, as the transplantations would 
be conducted by qualified individuals who would be knowledgeable about elderberry 
shrubs and the existing conditions within the conservation area.  
 

Temporal Loss of Habitat 
 
 It generally takes 5 or more years for newly planted elderberry cuttings/seedlings 
to become large enough to support beetles, and it generally takes 25 years or longer for 
riparian habitats to reach their full value (USFWS 1994).  The Corps is proposing to 
transplant elderberry shrubs within the Action Area but outside the levee footprint or to 
the French Camp Conservation Bank which is adjacent to the project areas.  No 
temporal loss of habitat for VELB is expected. Additional elderberry plantings in the 
conservation area will provide additional and/or replacement habitat for VELB in future 
years. 
 
 6.3.3  Operations and Maintenance- Related Effects 

 
 Elderberry shrubs at the perimeter of the project footprint adjacent to access 
roads and paths may require occasional trimming.   
 
 
6.4  Giant Garter Snake 
 
 Much of the project area is unlikely to provide GGS aquatic habitat because it 
consists of larger rivers and flood control features, often surrounded by riparian 
vegetation and steep banks. However, the upland areas adjacent to rice fields and 
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canals associated with grasslands could provide basking habitat and refugia habitat 
(thermoregulation in the summer and hibernacula in the winter) for the snakes.  
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 6.4.1  Short-Term Effects  
 

 Direct effects including construction activities associated with this alternative 
would not result in the permanent loss of waters of the United States, including wetlands 
or upland habitat.  Construction activities would result in temporary disturbance to 
wetland and upland habitat.  This effect would not be considered significant because 
fixing the levee in place would not remove nearshore wetlands and would only 
temporarily disturb wetland and upland habitat that provides suitable habitat ranging 
between marginal and low quality with low to moderate food, cover, and water values 
for GGS.  Proposed levee work on the water side of the San Joaquin River levees 
would not impact GGS since high flows exclude this snake. 
 
 In the short term, there are effects due to temporary habitat disturbance from 
construction activities to fix the levee in place. Construction would result in the 
temporary disturbance up to 25 acres of suitable upland habitat in the project area, 
including the upper portion of the levees along the Calaveras River, the delta front, and 
Fourteenmile Slough (Plate 2). Temporarily affected upland habitat would be restored to 
preproject conditions.  It is estimated that 3 acres of temporary construction impacts to 
seasonal and permanent wetland habitat that provide foraging, breeding, and rearing 
habitat for the GGS would also occur during construction of the Fourteenmile Slough 
Closure Structure.  Temporarily affected wetland habitat would be restored to preproject 
conditions.  In addition, the avoidance, minimization, and mitigation measures 
discussed above in Section 3.9.2 would be implemented to reduce impacts to GGS. 
 

Temporary Disturbance of Suitable Aquatic and Upland Habitat for GGS 
 
 Construction of the Proposed Action would result in the temporary loss or 
disturbance of 3 acres of suitable aquatic habitat and approximately 25 acres of suitable 
upland habitat for GGS (Plate 2). Temporary loss of suitable aquatic habitat in the 
Action Area would result from work within the Fourteenmile Slough Closure Structure 
area.  Temporarily affected aquatic and upland habitat would be restored to pre-project 
conditions within a maximum of two seasons (a season is defined as the calendar year 
between May 1 and October 1 [USFWS 1997]), as described in Conservation Measure 
16. Temporary losses of suitable habitat for GGS within the Action Area are 
summarized in Table 10. Because all impacts on suitable GGS habitat would be 
temporary, no compensation would be provided.  
 
 Disturbance or degradation of suitable aquatic habitat for GGS in the Action Area 
could occur if soil or other materials are side cast or fall into the habitat. Fuel or oil leaks 
or spills adjacent to aquatic habitat could also cause degradation of habitat. These 
potential effects would be avoided by installing sediment and construction barrier, 
locating staging areas away from aquatic habitat, implementing sediment and 
contaminant BMPs as required by the NPDES permit (SWPPP), and preparing a frac-
out plan. 
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Table 10:  Effects on GGS Habitat in the Action Area in Acres 

Habitat Levee Construction 
Areas Borrow Areas Total 

Permanent Effects 
Aquatic habitat 0 0 0 
Upland habitat (ruderal within 200 feet 

of aquatic habitat) 
0 0 0 

Temporary Effects 
Aquatic habitat 3 0 3 
Upland habitat (ruderal within 200 feet 

of aquatic habitat) 
25 0 25 

 
 

Potential Injury or Mortality of GGS 
 
 Construction activities in suitable habitat could result in the injury, mortality, or 
disturbance of GGS. GGS could be injured or crushed by construction equipment 
working in suitable aquatic and upland habitat, or if soil or other materials are side-cast 
or fall into suitable aquatic habitat. Snakes could also be killed by construction vehicles 
traveling though the Action Area. Fuel or oil spills from construction equipment into 
aquatic habitat could also cause illness or mortality of GGS. Trenches left open 
overnight could trap snakes moving through the construction area during the early 
morning hours. Noise and vibrations from construction equipment, and presence of 
human activity during construction activities may also disturb GGS within the Action 
Area. Most construction activities will be limited to the snake’s active period (May 1–
October 1) when the potential for direct mortality is reduced because snakes can 
actively move and avoid danger.  
 
 Potential effects on GGS would be minimized or avoided by implementing the 
avoidance, minimization, and mitigation measures discussed in Section 3.9.2 including 
conducting biological resources awareness training, conducting work during the active 
period (May 1 - October 1) installing exclusion fencing around suitable habitat, 
conducting preconstruction surveys and monitoring, and providing escape routes and 
ramps or covering open trenches.   
 
 6.4.2  Indirect Construction Effects 
 
 Construction of the Proposed Action is not expected to have any indirect effects 
on GGS. Several indirect effects on GGS and its habitat were considered but were 
determined to have no potential to occur as a result of the Proposed Action. Specifically, 
the following determinations were made. 
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 There would be no increase of trash, hazardous waste, or off-road vehicle use 
due to increased human presence. The Proposed Action would not result in 
development or increased access to GGS habitat.  
 
 There would be no increased use of herbicides and/or pesticides as a result of 
the Proposed Action. Vegetation control would remain the same as existing 
conditions—typically twice per year. Herbicide and bait station use would also be at the 
same frequency as existing conditions.  
 
 The proposed action would result in direct effects on habitat suitability which 
would create temporary effects for the GGS.  The temporary effects to aquatic and 
upland habitat could be minimized by implementation of the construction avoidance, 
minimization, and compensation measures.  However construction effects may affect 
but are not likely to adversely affect GGS and its critical habitat.    
 
 6.4.3  Long-Term Effects (Operations and Maintenance-Related Effects) 
 
 The Proposed Action would not result in an increase in potential mortality of 
GGS.  Potential impacts to GGS may result from an increase in vehicles traveling to the 
project components and maintenance activities. Inspections are infrequent (flood control 
facilities four times per year plus inspections after high water events), and travel would 
be along the existing levee road and paved roads to the levee. Patrol road recondition 
activities would typically be performed once per year and would include placing, 
spreading, grading, and compacting aggregate base or substrate. Erosion control and 
slope repair activities would include re-sloping and compacting; fill and repair of damage 
from rodent burrows would be treated similarly. 
 
 Rodent control measures required to control burrowing mammals from burrowing 
into the levees would continue to be used.  Measures implemented by the maintaining 
agencies could include application of rodenticides or the grouting of voids.  These 
measures would reduce potential hibernacula from developing for use during the winter 
dormant period.   
 
  O&M activities would occur between May 1 and October 1 during the snake’s 
active season to minimize impacts to the species.  With the implementation of the 
avoidance, minimization, and compensation measures, long-term effects from O&M 
may affect but are not likely to adversely affect GGS and its critical habitat.   
 
 
6.5  Fish and Aquatic Habitat Overview 
 
 The assessment of effects on fish considers the potential occurrence of protected 
species and life stages relative to the location, magnitude, timing, frequency, and 
duration of project actions. Species habitat attributes potentially affected by project 
implementation include spawning habitat area and quality, rearing habitat area and 
quality, migration habitat conditions, and water quality. The relative value of each 

Official Version



 

82 
 

project sub-region was evaluated and provided in Table 11 along with a description of 
the existing habitat, project actions and estimated impacts. 
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Table 11    Existing Habitat Project Actions and Estimated Impacts 

 

Action Area              
(Sub-Regions) Cost Reaches Waterway Reach Description Proposed Measure(s)

Waterside Vegetation 
Cleared for Construction 

& ETL Compliance

Total Existing 
Woody Riparian 
(WR)/SRA Within 
Project Footprint

Total # Acres 
Waterside Woody 

Riparian  Lost (Lower 
Levee)

Total Linear 
Footage 

Waterside SRA 
Lost  

Qualitative Value1 of 
Habitat (Species)

MC_30L (6,600 ft) Mosher Slough Thornton Road to railroad tracks Cutoff Wall  

MC_10L_20L 

(10,700 ft)
Mosher Slough Shima Tract to Thornton Road Cutoff Wall, Levee Height Fix (sea level rise)  

ST_10R_20R 

(6,700 ft)

Shima Tract Mosher Slough to Fivemile Slough Cutoff Wall, Erosion protection (landside)

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.           

Removal of up to75% of vegetation 

on lower half of levee slope for ETL 

compliance. 

Low quality habitat for all life 

stages of delta smelt. Poor 

water quality for juvenile 

rearing and migration for 

salmon, steelhead, and green 

sturgeon.

FS_10R (1,700 ft)

Fivemile Slough Shima Tract to Fourteenmile Slough Cutoff Wall, Erosion protection (landside)

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.           

Removal of up to 75% of vegetation 

on lower half of levee slope for ETL 

compliance. 

2.75 acres (WR)     

0 lf (SRA)
0.75 acres 0 lf

Low quality habitat for all life 

stages of delta smelt. Poor 

water quality for juvenile 

rearing and migration for 

salmon, steelhead, and green 

sturgeon.

FM_60L (1,600 ft)

Fourteenmile Slough
Fivemile Slough to Proposed Closure 

Structure

Seismic Fix, Slope Reshaping, Levee Height 

Fix (sea level rise), Erosion protection 

(landside)

FM_50L (300 ft)
Fourteenmile Slough

Approximately 1,500 feet west of 

Fivemile Slough
Closure Structure

FM_40L (1,500 ft)

Fourteenmile Slough

Approximately 1,250 feet southeast 

setback out from proposed closure 

structure 

Seismic Fix, Levee Height Fix (sea level rise), 

Erosion protection (landside)

FM_30L (7,000 ft)

Fourteenmile Slough
From setback cut south to Tenmile 

Slough

Seismic Fix (adjacent levee), Erosion 

Protection (landside), Setback levee

TS_30L (5,900 ft)
Tenmile Slough Fourteenmile Slough to March Lane

Cutoff Wall, Slope Reshaping, Erosion 

Protection (waterside)

TS_20L (1,600 ft)
Tenmile Slough

March Lane to West March 

Lane/Buckley Cove Way

Cutoff Wall, Slope Reshaping, Erosion 

Protection (waterside)

TS_10L (4,000 ft) Tenmile 

Slough/Buckley Cove 

Marina/San Joaquin 

River

West March Lane/Buckley Cove Way to 

Calaveras River
Seismic Fix, Slope Reshaping

CR_10R-80R 

(23,000 ft)

Calaveras River – 

Right/North Bank

San Joaquin River to North El Dorado 

Street
Cutoff Wall

Calaveras River – 

Left/South Bank
San Joaquin River to approximately I-5 Cutoff Wall

Calaveras River – 

Left/South Bank

Approximately I-5 to approximately 

North Pershing Avenue
Cutoff Wall, Slope Reshaping

11 acres (WR)     

10,406 lf (SRA)

Calaveras River – 

Left/South Bank

Approximately North Pershing Avenue to 

approximately North Pacific Street
Cutoff Wall

Calaveras River – 

Left/South Bank

Approximately North Pacific Avenue to El 

Dorado Street
Cutoff Wall

SC_30 (800 ft)
Smith Canal

At the mouth of the canal between 

Brown’s Island and Dad’s Point
Closure Structure

SJR_10R (8,600 ft)

San Joaquin River

From approximately 2,100 feet 

upstream of the Calaveras River to the 

proposed Smith Canal Closure Structure

Cutoff Wall, Levee Height Fix (sea level rise)  

SJR_20R (600 ft)

Smith Canal

Dad’s Point from the Closure Structure 

to approximately 375 feet down Monte 

Diablo Avenue 

Floodwall

SJR_30R (3,500 ft)
San Joaquin River

Railroad bridge just upstream of the Port 

of Stockton to Burns Cutoff
Cutoff Wall, Slope Reshaping

SJR_40R-70R 

(12,600 ft)

San Joaquin River Burns Cutoff to French Camp Slough Cutoff Wall

FCS_10R (9,000 ft) Part of CS-E-9 “a” and “b” NEPA 

Reaches
Cutoff Wall

DC_10R
Duck Creek ("a" only)

French Camp Slough to 500 ft past I-5 

crossing
Cutoff Wall

DC_20R
Duck Creek

500 feet past I-5 crossing to 

approximately Odell Avenue 
New Levee

DC_30R
Duck Creek

Approximately Odell Avenue to McKinley 

Avenue

Fix in-place Cutoff Wall, Levee Reshaping, 

Levee Height Fix

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.         Removal 

of up to 75% of vegetation on lower 

half of levee slope for ETL 

compliance. 

3 acres

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.      Removal 

of up to 75% of vegetation on lower 

half of levee slope for ETL 

compliance.  Removal of all 

vegetation for Closure Structure 

Easement 

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.          

Removal of up to 75% of vegetation 

on lower half of levee slope for ETL 

compliance. 

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.          

Removal of up to 75% of vegetation 

on lower half of levee slope for ETL 

compliance. 

Removal of 100% 

vegetation in upper half of 

levee within construction 

footprint. Removal of up to 

75% of vegetation on lower 

half of levee slope for ETL 

compliance. Removal of all 

vegetation for Closure 

Structure easement.

3.5 acres (WR)     

0 lf (SRA)

9 acres (WR)      

7,949 lf (SRA)

1.5 acresMOSHER SLOUGH

DELTA FRONT

CALAVERAS RIVER

SAN JOAQUIN RIVER ‐ 

DOWNSTREAM OF 

FRENCH CAMP 

SLOUGH

FRENCH CAMP 

SLOUGH AND DUCK 

CREEK

0 lf

7,805 lf3.0 acres

Low quality habitat for all life 

stages of delta smelt. Poor 

water quality for juvenile 

rearing and migration for 

salmon, steelhead, and green 

sturgeon.

High quality for spawning and 

rearing habitat for delta smelt. 

Poor water quality habitat for 

juvenile reaing and migration 

for salmon, steelhead, and 

green sturgeon. 

High quality spawning and 

rearing CH for delta smelt. 

Low quality habitat for salmon, 

steelhead, and green 

sturgeon. 

High quality habitat for delta 

smelt spawning and rearing. 

High quality habitat for 

steelhead adult migration and 

juvenile rearing and migration. 

Medium quality habitat for 

green sturgeon juvenile 

rearing and migration at 

confluence of Calaveras 

River. Medium quality EFH for 

salmon.

SJR: High quality habitat for 

delta smelt spawning and 

rearing. High quality habitat 

for steelhead and salmon 

adult migration and juvenile 

rearing and migration. High 

quality habitat for green 

sturgeon juvenile rearing and 

migration at confluence. 

Low quality habitat for delta 

smelt. Low quality habitat for 

straying juvenile rearing and 

migrating salmon, steelhead, 

and green sturgeon. Medium 

quality habitat for salmon and 

steelhead high water habitat.

1 High, Medium, and Low qualitative values were based on best professional judgement and personal communications with Jeff Stuart (NMFS). Parameters considered included temperature, pollutants, dissolved oxygen, and flows.

SJR: High quality habitat for 

delta smelt spawning and 

rearing. High quality habitat 

for steelhead adult migration 

and juvenile rearing and 

migration. High quality habitat 

for green sturgeon juvenile 

rearing and migration at 

confluence. Smith Canal: 
Low quality habitat for delta 

smelt and green sturgeon. 

Low quality habitat for salmon 

and steelhead juvenile rearing 

and migration.

6,318 lf

0.75 acres 5,509 lf

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.        Removal 

of up to 75% of vegetation on lower 

half of levee slope for ETL 

compliance. 

Removal of 100% vegetation in 

upper half of levee within 

construction footprint.         Removal 

of up to 75% of vegetation on lower 

half of levee slope for ETL 

compliance.  

4.75 acres (WR)    

7,153 lf (SRA)

Official Version



 

84 
 

Direct construction-related effects on fish species include effects on individuals (e.g., 
displacement, disruption of essential behaviors, mortality) and immediate, short-term 
effects on habitat. These short-term effects are evaluated qualitatively and generally 
mitigated through the use of construction BMPs and limitations on construction 
windows.  
 
 Indirect effects typically last months or years, and generally involve physical 
alteration of the banks and riverbed associated with closure structures on Smith Canal 
and Fourteenmile Slough, and removal of riparian vegetation adjacent to the water’s 
edge.  These actions affect SRA cover, nearshore cover, and shallow water habitat (Fris 
and DeHaven 1993). 
 
 6.5.1 Factors That Affect Fish Abundance 
 
 The following section focuses on factors that potentially have affected the 
abundance of listed species in the Central Valley. Although not all species are 
discussed, factors affecting the listed species are assumed also to affect the abundance 
of other native species in similar fashion.  
 
 Many factors have contributed to historical declines of Central Valley Chinook 
salmon and steelhead. One of the major causes has been the construction of mainstem 
dams that have blocked salmon and steelhead from accessing much of their historical 
spawning and rearing habitat. Downstream of these dams, major factors that 
contributed to declines, and that currently limit salmon,  steelhead, and green sturgeon  
populations, include altered flows and water temperatures from dam operations and 
water diversions, losses of suitable spawning substrate, channel alterations (e.g., 
channelization, levees) associated with navigation and flood risk–reduction, and 
associated losses of riparian, floodplain, and wetland habitat. The loss of floodplain and 
estuarine rearing habitat has had an unknown effect, but there is growing evidence that 
such habitats were once of major importance for the growth and survival of juvenile 
salmon (Moyle 2002; National Marine Fisheries Service 2009b; Moyle et al. 2008; 
Lindley et al. 2007). 
 
Migration Habitat Conditions:  The San Joaquin River provides a migration pathway 
between freshwater and ocean habitats for adult and juvenile steelhead, green 

sturgeon, and fall‐run Chinook salmon that spawn and rear in the San Joaquin River 
system.  
 
 Flow in the San Joaquin River has been highly altered, and a large reach of the 
river above the project site is dewatered. Brandes and McLain (2001) found that juvenile 
Chinook salmon survival increased from the San Joaquin River to Chipps Island (Suisun 
Bay) when they remained in the San Joaquin River as opposed to moving through Old 
River and interior Delta. However, in lower flow years, survival through the lower San 
Joaquin River is only about 2% due to high predation mortality (Buchanan et al. 2013). 
Very little is known about steelhead survival through the lower San Joaquin River, but it 
is likely they also incur high predation mortality during low flows.   
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 Very little is known about delta smelt survival and growth during upstream 
migration periods to spawning habitats. However, delta smelt that move up the San 
Joaquin River have an increased chance of getting entrained at the State Water Project 
(SWP) and Central Valley Project (CVP) pumps (Grimaldo et al. 2009). Rearing larval 
and early juvenile delta smelt typically move from freshwater to low salinity water when 
water temperatures increase (Nobriga et al. 2008). Larvae and juvenile smelt on the 
lower San Joaquin River and in Old River have a higher vulnerability to SWP and CVP 
entrainment than those found on the Sacramento River.  
 
Water Temperature:  Fish species have different responses to water temperature 
conditions, depending on their physiological adaptations. Salmonids in general have 
evolved under conditions in which water temperatures need to be relatively cool. Delta 
smelt and splittail can tolerate warmer temperatures up to approximately 22 (71°F) to 

25°C (77°F). In addition to species‐specific thresholds, different life stages have 
different water temperature requirements. Eggs and larval fish, for example, are the 
most sensitive to warm water temperature.  
 
 Unsuitable water temperatures for adult salmonids (such as Chinook salmon and 
steelhead) during upstream migration lead to delayed migration and the potential for 
lower reproduction rates. Warm water temperature and low dissolved oxygen also 
increase egg and fry mortality. U.S Fish and Wildlife Service (FWS) (1995) cited 

elevated water temperatures as limiting factors for fall‐ and late fall–run Chinook 
salmon.  
 
 Water temperature affects juvenile salmonid survival, growth, and vulnerability to 
disease. In addition, water temperature affects prey species abundance and predator 
occurrence and activity. Juvenile salmonids alter their behavior depending on water 
temperature, including movement to take advantage of cooler local water temperature 
refugia (e.g., movement into stratified pools, shaded habitat, subsurface flow) and in 
warmer water temperatures, improved feeding efficiency (e.g., movement into riffles). 
 
 Water temperature in Central Valley rivers frequently exceeds the tolerance of 

Chinook salmon and steelhead life stages. For example, adult fall‐run Chinook salmon 
have been observed to stop their upstream migration when water temperatures exceed 
66°F (Hallock et al. 1970). For Chinook salmon eggs and larvae, survival during 
incubation is assumed to decline with increasing temperature between 54 (12°C) and 
61°F (16°C) (Myrick and Cech 2001). For juvenile Chinook salmon, survival is assumed 
to decline as temperature warms from 64 (18°C) to 75°F (24° C) (Myrick and Cech 
2001). Relative to rearing, Chinook salmon require cooler temperatures to complete the 
parr–smolt transformation and maximize their saltwater survival. Successful smolt 
transformation is assumed to deteriorate at temperatures ranging from 63 (17°C) to 
73°F (23°C) (Marine 1997 in Myrick and Cech 2001; Baker et al. 1995). 
 
 For steelhead, successful adult migration and holding are assumed to deteriorate 
as water temperature warms between 52 (11°C) and 70°F (21°C). Adult steelhead 
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appear to be much more sensitive to thermal extremes than are juveniles (National 
Marine Fisheries Service 1996; McCullough 1999). Conditions supporting steelhead 
spawning and incubation are assumed to deteriorate as temperature warms between 
52°F (11°C) and 59°F (15°C) (Myrick and Cech 2001). Juvenile rearing success is 
assumed to deteriorate at water temperatures ranging from 63°F (17°C) to 77°F (25°C) 
(Raleigh et al. 1984; Myrick and Cech 2001). Relative to rearing, smolt transformation 
requires cooler temperatures, and successful transformation occurs at temperatures 
ranging from 43°F (6°C) to 50°F (10°C). Juvenile steelhead, however, have been 
captured at Chipps Island in June and July at water temperatures exceeding 68°F 
(20°C) (Nobriga and Cadrett 2001). Juvenile Chinook salmon also have been observed 
to migrate at water temperatures warmer than expected based on laboratory 
experimental results (Baker et al. 1995).  
 
 As opposed to salmonids, delta smelt populations are adapted to warmer water 
temperature conditions in the Delta. Delta smelt may spawn at temperatures as high as 
72°F (22°C) (U.S. Fish and Wildlife Service 1995) and can rear and migrate at 
temperatures as warm as 82°F (Swanson et al. 2000).  
 
Contaminants:  In the Sacramento and San Joaquin River basins, industrial and 
municipal discharge and agricultural runoff transport contaminants into rivers and 
streams that ultimately flow into the Delta. Principal pollutants in the Delta are 
agricultural chemicals and their derivatives (Herbold et al. 1992). Organophosphate 
insecticides, such as carbofuran, chlorpyrifos, and diazinon, are present throughout the 

Central Valley and dispersed in agricultural and urban runoff. The “first‐flush” storm 
event or the “dormant spray” storm event is of most concern because of the higher 
concentration of contaminants in the runoff. In particular, diazinon and chlorpyrifos are 
applied to control wood26 boring insects in dormant stone fruit orchards from December 
to February (Zamora et al. 2003). These contaminants enter rivers in winter runoff and 
enter the estuary in concentrations that can be toxic to invertebrates (CALFED 

Bay‐Delta Program 2000). Unlike severe bioaccumulants (toxic substances that 
increase in concentrations in living organisms) such as organochlorine pesticides, 
organophosphate pesticides typically are metabolized by most invertebrates. However, 
some organophosphate pesticides do not bioaccumulate, and some do bioaccumulate. 
In particular, diazinon has a solubility of 68.9 milligrams per liter (mg/L) (at 68°F [20�C]) 
but should not bioaccumulate in aquatic organisms (Zamora et al. 2003). Chlorpyrifos, 
on the other hand, is more persistent in the environment and tends to be hydrophobic to 
the water column. Chlorpyrifos has a lower solubility than diazinon (1.12 mg/L at 75°F 
[24�C]) and has a significant potential to bioaccumulate in aquatic organisms (Zamora 
et al. 2003). Because some organophosphates may accumulate in living organisms, 
they may become toxic to fish species, especially those life stages that remain in the 

system year‐round and spend considerable time there during the early stages of 
development, such as Chinook salmon, steelhead, splittail, green sturgeon, and delta 
smelt. 
 
 Mercury contamination from historical mining activities is extensive on both sides 
of the Central Valley and occurs primarily from widely scattered hydraulic mining debris 
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along eastside tributaries and active abandoned mines and associated debris piles on 
the west side. These sources continue to deposit significant amounts of mercury into 

the Bay‐Delta system. Mercury occurs in several forms, including pure elemental 
mercury and toxic methylmercury. Mercury is mobile in aquatic systems as aqueous 
mercury or when attached to suspended particulate matter. Methylmercury is a 
significant water quality concern because small amounts can bioaccumulate in fish to 
levels that are toxic to humans and wildlife. In the Delta, mercury concentrations were 
highest in largemouth bass (Micropterus salmoides), common carp (Cyprinus carpio) 
and Sacramento suckers (Catostomus occidentalis) (Melwani et al. 2008).  
 

 Other contaminants of particular concern in the Bay‐Delta system include high 
concentrations of trace elements such as selenium, copper, cadmium, and chromium; 
however, their effects on higher trophic levels are poorly understood, in part as a result 
of the complex distribution of high concentrations in both time and space (Herbold et al. 
1992). In general, it appears that the highest concentrations occur in areas where 
human activity adjacent to the bay is also the highest. Although these trace elements 
also occur naturally, concentrations of these trace elements have been found to be high 
enough to adversely affect the growth and reproduction of aquatic animals in laboratory 
experiments (Herbold et al. 1992). 
 
Predation:  Nonnative species cause substantial predation mortality on native species. 
Predatory fish, including striped bass, have been found to accumulate at high numbers 
in Clifton Court Forebay. Studies at Clifton Court Forebay estimated that approximately 

60% to more than 95% of hatchery‐reared fall run Chinook salmon mortality is due to 
predation. Although the predation contribution to mortality is uncertain, the estimated 
mortality suggests that striped bass and other predatory fish, primarily nonnative, pose 
a threat to juvenile Chinook salmon moving downstream. Turbulence from water 
passing over dams and other structures may disorient juvenile Chinook salmon and 
steelhead, increasing their vulnerability to predators. Predators not only prey on salmon 
and steelhead; species such as striped bass, largemouth bass, and catfish also prey on 
delta smelt (U.S. Fish and Wildlife Service 1995). 
 
Food:  Food type and availability affect survival of fish species. Competition for food 
with species such as threadfin shad and wakasagi may affect delta smelt survival. 
Introduction of nonnative food organisms also may have an effect on delta smelt and 
other species’ survival. For example, nonnative zooplankton species are more difficult 
for small smelt and striped bass to capture, increasing the likelihood of larval starvation 
(Moyle 2002). Splittail has also been affected by the introduction of nonnative species; 
the abundance of opossum shrimp has gone down as a result of the reduced 
abundance of native copepods upon which they feed, and this reduction of native 
copepods has been potentially attributable to the introduction of nonnative zooplankton 
and the Asiatic clam (Potamorcorbula amurensis). In addition, flow affects the 
abundance of food in rivers, the Delta, and Suisun Bay. In general, higher flows result in 
higher productivity, including a higher input of nutrients from channel margins and 
floodplain inundation and higher production when low salinity occurs in the shallows of 
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Suisun Bay. Higher productivity, in turn, results in an increase in the availability of food 
for delta smelt and other fish species. 
 
 

The potential effects of the proposed project are described below for each life 
stage and its habitat.  Effects on designated critical habitat are addressed via 
description of habitat effects for each applicable species relative to two separate 
elements:  Structural Features and Vegetation ETL. 
 
 
6.6  Project Construction Elements 
 
  6.6.1  Cutoff Walls 
 
 CV Steelhead Direct Effects  
 
 Adult Migration - The project will have no effect on CV steelhead adult migration 
because all construction will occur out of water and at the top of the levee. 
 
 Spawning- The project will have no effect on CV steelhead spawning because all 
construction will occur out of water and at the top of the levee. 
 
 Juvenile Rearing-The project will have no effect on CV steelhead juvenile rearing 
and migration because all construction will occur out of water and at the top of the 
levee. 
 
  CV Steelhead Indirect Effects  
 
  Long-term changes in nearshore habitat are expected to have adverse effects on 
adult steelhead with substantial impacts in the absence of any off-site habitat 
compensation measures. In cases where off-site compensation is implemented, adult 
habitat will be reduced in the short-term, and will not increase in the long-term. 
Spawning habitat for steelhead and green sturgeon does not occur in the action area so 
no long-term effects on spawning habitat will occur.   
 
 Delta smelt Direct Effects 

 
 Adult Migration - The project will have no effect on delta smelt adult migration 
because all construction will occur out of water and at the top of the levee. 
 
 Spawning- The project will have no effect on delta smelt spawning because all 
construction will occur out of water and at the top of the levee. 
 
 Juvenile Rearing-The project will have no effect on delta smelt juvenile rearing 
and migration because all construction will occur out of water and at the top of the 
levee. 
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  Delta Smelt Indirect Effects 
 
  Long-term changes in nearshore habitat are expected to have adverse effects on 
delta smelt with substantial impacts in the absence of any off-site habitat compensation 
measures. In cases where off-site compensation is implemented, adult habitat will be 
reduced in the short-term, and will not increase in the long-term. Possible delta smelt 
spawning habitat could occur with adverse long-term effects due to vegetation removal. 

 
 Green Sturgeon Direct Effects 
   
 Adult Migration - The project will have no effect on green sturgeon adult 
migration because all construction will occur out of water and at the top of the levee. 
 
 Spawning- The project will have no effect on green sturgeon spawning because 
all construction will occur out of water and at the top of the levee. 
 
 Juvenile Rearing-The project will have no effect on green sturgeon juvenile 
rearing and migration because all construction will occur out of water and at the top of 
the levee. 
 

Green Sturgeon Indirect Effects 
 

 Long-term changes in nearshore habitat are expected to have adverse effects on 
adult steelhead, delta smelt, and green sturgeon with substantial impacts in the 
absence of any off-site habitat compensation measures. In cases where off-site 
compensation is implemented, adult habitat will be reduced in the short-term, and will 
not increase in the long-term. Spawning habitat for steelhead and green sturgeon does 
not occur in the action area so no long-term effects on spawning habitat will occur.  
However, possible delta smelt spawning habitat could occur with adverse long-term 
effects due to vegetation removal. 
 
 6.6.2  Closure Structure 
 

CV Steelhead Direct Effects 
  
 
Adult Migration - Increases in turbidity and suspended sediment can affect adult 

migration by displacing them from preferred habitat. Migrating adults have been 
reported to avoid high silt loads or cease migration when avoidance is not possible 
(Cordone and Kelley 1961).  Construction activities would result in temporary noise and 
physical disturbance that may cause injury or death of fish by disrupting normal 
behaviors and potentially increasing the susceptibility of some individuals to predation. 
Noise and other disturbances from general construction activities (i.e. bank work, 
placing sheet piles for cofferdams) would be limited to the immediate construction area, 
affecting only small numbers of individuals. 
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 Spawning – Behind the proposed gate closure structures does not provide ideal 
habitat for native fish species. The canals are connected to the San Joaquin River and 
Stockton Deep Water Shipping Channel (Stockton DWSC) and receives stormwater 
from the surrounding urban area along its entire extent. The canal is lined with riprap in 
many places. Private residences, many with docks on the north levee, follow the length 
of the canal, which originates approximately 2 miles from the project site and drains to 
the San Joaquin River and Stockton DWSC. The water column of the canal is infested 
with water hyacinth, a nonnative floating aquatic plant. While the canals are not 
hospitable for native species, some fish may stray into the canal. 

 
Juvenile Rearing and Migration - Increases in turbidity and suspended sediment 

can affect adult migration by displacing them from preferred habitat. Migrating adults 
have been reported to avoid high silt loads or cease migration when avoidance is not 
possible (Cordone and Kelley 1961).  Construction activities would result in temporary 
noise and physical disturbance that may cause injury or death of fish by disrupting 
normal behaviors and potentially increasing the susceptibility of some individuals to 
predation. Noise and other disturbances from general construction activities (i.e. bank 
work, placing sheet piles for cofferdams) would be limited to the immediate construction 
area, affecting only small numbers of individuals. 

 
CV Steelhead Indirect Effects 

 
Indirect effects of permanent closure structures could have potentially significant 

effects.  During non-operational conditions overwater and in-water structures can alter 
underwater light conditions and provide potentially favorable holding conditions for adult 
fish, including species that prey on juvenile fishes.  Permanent shading from the 
installation of piles and other structures could increase the number of predatory fish 
(e.g., striped bass, largemouth bass) holding in the project area and their ability to prey 
on juvenile listed fish species. 

 

In the event that the closure structures need to be operational in a temporary 
emergency situation steelhead could potentially be exposed to adverse effects of being 
trapped behind the gates in poor quality habitat. Exposer to increased pollution, 
reductions in dissolved oxygen and predators could increase mortality of the species.  
The Corps proposes to continue discussions on mitigating for these effects in 
coordination with the resource agencies for design and operation to minimize gate 
closures.    
 
 Delta smelt Direct Effects 
   

Adult Migration - Increases in turbidity and suspended sediment can affect adult 
migration by displacing them from preferred habitat. Migrating adults have been 
reported to avoid high silt loads or cease migration when avoidance is not possible 
(Cordone and Kelley 1961).  Construction activities would result in temporary noise and 
physical disturbance that may cause injury or death of fish by disrupting normal 
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behaviors and potentially increasing the susceptibility of some individuals to predation. 
Noise and other disturbances from general construction activities (i.e. bank work, 
placing sheet piles for cofferdams) would be limited to the immediate construction area, 
affecting only small numbers of individuals. 

 
Spawning - Behind the proposed gate closure structures does not provide ideal 

habitat for native fish species. The canals are connected to the San Joaquin River and 
Stockton Deep Water Shipping Channel (Stockton DWSC) and receives stormwater 
from the surrounding urban area along its entire extent. The canal is lined with riprap in 
many places. Private residences, many with docks on the north levee, follow the length 
of the canal, which originates approximately 2 miles from the project site and drains to 
the San Joaquin River and Stockton DWSC. The water column of the canal is infested 
with water hyacinth, a nonnative floating aquatic plant. While the canals are not 
hospitable for native species, some fish may stray into the canal. 

 
Juvenile Rearing and Migration - Increases in turbidity and suspended sediment 

can affect adult migration by displacing them from preferred habitat. Migrating adults 
have been reported to avoid high silt loads or cease migration when avoidance is not 
possible (Cordone and Kelley 1961).  Construction activities would result in temporary 
noise and physical disturbance that may cause injury or death of fish by disrupting 
normal behaviors and potentially increasing the susceptibility of some individuals to 
predation. Noise and other disturbances from general construction activities (i.e. bank 
work, placing sheet piles for cofferdams) would be limited to the immediate construction 
area, affecting only small numbers of individuals. 

 
Delta smelt Indirect Effects 

 
Indirect effects of permanent closure structures could have potentially significant 

effects.  During non-operational conditions overwater and in-water structures can alter 
underwater light conditions and provide potentially favorable holding conditions for adult 
fish, including species that prey on juvenile fishes.  Permanent shading from the 
installation of piles and other structures could increase the number of predatory fish 
(e.g., striped bass, largemouth bass) holding in the project area and their ability to prey 
on juvenile listed fish species. 

 

In the event that the closure structures need to be operational in a temporary 
emergency situation steelhead could potentially be exposed to adverse effects of being 
trapped behind the gates in poor quality habitat. Exposer to increased pollution, 
reductions in dissolved oxygen and predators could increase mortality of the species.  
The Corps proposes to continue discussions on mitigating for these effects in 
coordination with the resource agencies for design and operation to minimize gate 
closures. 

 
Green Sturgeon Direct Effects 
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Adult Migration - Increases in turbidity and suspended sediment can affect adult 
migration by displacing them from preferred habitat. Migrating adults have been 
reported to avoid high silt loads or cease migration when avoidance is not possible 
(Cordone and Kelley 1961).  Construction activities would result in temporary noise and 
physical disturbance that may cause injury or death of fish by disrupting normal 
behaviors and potentially increasing the susceptibility of some individuals to predation. 
Noise and other disturbances from general construction activities (i.e. bank work, 
placing sheet piles for cofferdams) would be limited to the immediate construction area, 
affecting only small numbers of individuals. 

 
Spawning - Behind the proposed gate closure structures does not provide ideal 

habitat for native fish species. The canals are connected to the San Joaquin River and 
Stockton Deep Water Shipping Channel (Stockton DWSC) and receives stormwater 
from the surrounding urban area along its entire extent. The canal is lined with riprap in 
many places. Private residences, many with docks on the north levee, follow the length 
of the canal, which originates approximately 2 miles from the project site and drains to 
the San Joaquin River and Stockton DWSC. The water column of the canal is infested 
with water hyacinth, a nonnative floating aquatic plant. While the canals are not 
hospitable for native species, some fish may stray into the canal. 

 
Juvenile Rearing and Migration - Increases in turbidity and suspended sediment 

can affect adult migration by displacing them from preferred habitat. Migrating adults 
have been reported to avoid high silt loads or cease migration when avoidance is not 
possible (Cordone and Kelley 1961).  Construction activities would result in temporary 
noise and physical disturbance that may cause injury or death of fish by disrupting 
normal behaviors and potentially increasing the susceptibility of some individuals to 
predation. Noise and other disturbances from general construction activities (i.e. bank 
work, placing sheet piles for cofferdams) would be limited to the immediate construction 
area, affecting only small numbers of individuals. 
 

Green Sturgeon Indirect Effects 

 
Indirect effects of permanent closure structures could have potentially significant 

effects.  During non-operational conditions overwater and in-water structures can alter 
underwater light conditions and provide potentially favorable holding conditions for adult 
fish, including species that prey on juvenile fishes.  Permanent shading from the 
installation of piles and other structures could increase the number of predatory fish 
(e.g., striped bass, largemouth bass) holding in the project area and their ability to prey 
on juvenile listed fish species. 

 
In the event that the closure structures need to be operational in a temporary 

emergency situation steelhead could potentially be exposed to adverse effects of being 
trapped behind the gates in poor quality habitat. Exposer to increased pollution, 
reductions in dissolved oxygen and predators could increase mortality of the species.  
The Corps proposes to continue discussions on mitigating for these effects in 
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coordination with the resource agencies for design and operation to minimize gate 
closures. 
 
  6.6.3  Vegetation ETL 
   

CV Steelhead Direct Effects 
  
Adult Migration - In the San Joaquin River, adult steelhead migrate upstream 

during most months of the year, beginning in July, peaking in September, and 
continuing through February or March. Adults use the river channel in the action area as 
a migration pathway to upstream spawning habitat, and may also use deep pools with 
instream cover as resting and holding habitat. The potential for construction related 
effects on migrating adult steelhead are not likely to affect CV steelhead adults because 
construction will avoid the primary migration period (December–July), will be restricted 
to out of water activities and will include implementation of the avoidance and 
minimization measures described in Section X. 

 
Spawning – There is no known spawning habitat present in the lower  Calaveras 

River action area. Steelhead spawn in late winter and late spring outside of the 
construction window; therefore, construction-related effects on steelhead spawning or 
their spawning habitat are not expected to occur. 
 

Juvenile Rearing and Migration - Central Valley steelhead rear year-round in the 
cool upstream reaches of the mainstem Calaveras River and its major tributaries. 
Juveniles and smolts are most likely to be present in the action area during their 
downstream migration to the ocean, which may begin as early as December and peaks 
from January to May. Increases in turbidity and suspended sediment can affect adult 
migration by displacing them from preferred habitat. Migrating adults have been 
reported to avoid high silt loads or cease migration when avoidance is not possible 
(Cordone and Kelley 1961).  Construction activities would result in temporary noise and 
physical disturbance that may cause injury or death of fish by disrupting normal 
behaviors and potentially increasing the susceptibility of some individuals to predation. 
Noise and other disturbances from general construction activities (i.e. bank work, 
placing sheet piles for cofferdams) would be limited to the immediate construction area, 
affecting only small numbers of individuals.  Compliance with the ETL without a 
variance would result in the elimination of much of the existing beneficial SRA habitat 
which would adversely affect habitat important for juvenile rearing and migration. 

 
Estuarine Areas - The estuarine areas component of critical habitat includes the 

physical and biological features required to support estuarine habitat and normal 
behavior. The project action could result in short term impacts to estuarine areas.  Short 
term impacts to water quality may occur as the result of construction activities.  Other 
habitat features such as instream woody material, overhanging shade, and shoreline 
vegetation would be impacted by construction activities.  Short term losses to these 
habitat features would be expected due to the removal of SRA.  The project may 
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adversely affect the estuarine areas component of Central Valley Steelhead critical 
habitat. 

 
 CV Steelhead Indirect Effects 
  

Aquatic habitats in the Lower San Joaquin River can be characterized as 
nearshore shaded riverine aquatic (SRA) cover, and open water (pelagic).  Fish and 
other species use these habitats for growth, survival, and reproduction.  Fish use these 
habitats differently, depending on species and life stage.  

 
Nearshore areas support large and diverse fish and wildlife populations.  These 

areas are important to fish for rearing and migration because they create attachment 
sites for aquatic insects (a food source for fish) and provide fish with shelter from 
predators.  For example, juvenile Chinook salmon and steelhead rely on nearshore 
habitats as fry, smolt, or yearlings and to some extent as adults.  In addition, vegetated 
nearshore habitat can also provide spawning areas for some fish species.  Riparian 
vegetation is a component of nearshore and SRA cover and directly influences the 
quality of fish habitat.  Its presence has an effect on cover, food, instream habitat 
complexity, streambank stability, and temperature regulation.  Large woody debris 
usually originates from riparian trees and provides habitat complexity in aquatic 
environments, an essential component of fish habitat.  The roots of riparian vegetation 
at the land-water interface and on adjacent berms provide streambank stability and 
cover for rearing fish (Meehan and Bjorn 1991). 

 
Cover describes the physical components of a stream environment that provide 

shelter and hiding, resting, rearing, holding, and feeding areas for fish and other aquatic 
organisms.  Gravel, cobbles, boulders, ledges, undercut banks, aquatic plants, saplings, 
brush, trees, and instream woody material (e.g., tree limbs, logs, and rootwads) all 
provide cover.  The quantity and quality of cover for fish and aquatic invertebrates is a 
primary determinant of habitat availability and suitability.  The occurrence of many 
aquatic species depends on the size, density, and continuity of suitable cover. 

 
Riparian vegetation also provides shade and an insulating canopy that 

moderates water temperatures in both summer and winter.  While the influence of 
shade on regulating river temperatures decreases as rivers become larger, the 
moderating effects of shade on nearshore water temperatures may be important to 
native fish species during the growing season.  Riparian vegetation also influences the 
food chain of a stream, providing organic detritus and terrestrial insects. Terrestrial 
organisms falling from overhanging branches contribute to the food base of the aquatic 
community.  

 
Compliance with the ETL without a variance would permanently remove up to 

75% of woody riparian and SRA vegetation from the lower waterside of the levees in the 
action area and are likely to adversely affect CV steelhead critical habitat. 
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 Delta smelt Direct Effects 
   

Adult Migration -	Adult delta smelt migrate upstream between December and 
January and spawn between January and July, with a peak in spawning activity 
between April and mid-May (Moyle 2002). Potential construction-related effects on adult 
delta smelt will be avoided or minimized by restricting in water construction activities to 
the August 1 through November 30 work window. 
  

Spawning - Potential spawning habitat includes shallow channel edge waters in 
the Delta and lower San Joaquin River in the action area. As a result, potential 
construction-related effects include disruption of spawning activities, disturbance or 
mortality of eggs and newly hatched larvae, and alteration of spawning and incubation 
habitat. Effects on delta smelt spawning and incubation will be minimized by restricting 
in-water construction activities to the August 1 through November 30 work window, 
thereby avoiding the seasons when spawning is most likely to occur. Considering the 
limited duration and spatial extent of project actions, the small area of potential 
spawning habitat within the action area, and incorporation of best management 
practices, impacts should be minimal. 
 

Juvenile Rearing and Migration - Juvenile delta smelt may be subject to 
disturbance or displacement caused by construction activities that increase noise, 
turbidity, and suspended sediment. Delta smelt may not be readily able to move away 
from channel or nearshore areas that are directly affected by construction activities (i.e., 
removal of vegetation). Larvae may be disrupted during summer months as they 
migrate downstream to rear in the Delta. Removal of riparian vegetation and IWM from 
the streambank may result in the loss of overhead and instream cover. Incidental take 
of delta smelt may occur from direct mortality or injury during a construction activity, or 
by the impairment of essential behavior patterns (i.e., feeding, escape from predators). 
In addition, physiological impairment could be caused by toxic substances (i.e., 
gasoline, lubricants, oil) entering the water. Construction-related effects on delta smelt 
rearing and migration will be minimized by restricting in-water construction activities to 
the August 1 through November 30 work window, thereby avoiding the seasons when 
these life stages are most likely to occur. Implementation of a spill prevention, control, 
and countermeasure plan will minimize the potential for toxic and hazardous spills or 
discharges to the river.  Compliance with the ETL without a variance would result in the 
elimination of much of the existing beneficial SRA habitat which would adversely affect 
habitat important for juvenile rearing and migration. 
 

Delta smelt Indirect Effects 
 

Aquatic habitats in the Lower San Joaquin River can be characterized as 
nearshore shaded riverine aquatic (SRA) cover, and open water (pelagic).  Fish and 
other species use these habitats for growth, survival, and reproduction.  Fish use these 
habitats differently, depending on species and life stage.  
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Nearshore areas support large and diverse fish and wildlife populations.  These 
areas are important to fish for rearing and migration because they create attachment 
sites for aquatic insects (a food source for fish) and provide fish with shelter from 
predators.  For example, juvenile Chinook salmon and steelhead rely on nearshore 
habitats as fry, smolt, or yearlings and to some extent as adults.  In addition, vegetated 
nearshore habitat can also provide spawning areas for some fish species.  Riparian 
vegetation is a component of nearshore and SRA cover and directly influences the 
quality of fish habitat.  Its presence has an effect on cover, food, instream habitat 
complexity, streambank stability, and temperature regulation.  Large woody debris 
usually originates from riparian trees and provides habitat complexity in aquatic 
environments, an essential component of fish habitat.  The roots of riparian vegetation 
at the land-water interface and on adjacent berms provide streambank stability and 
cover for rearing fish (Meehan and Bjorn 1991). 

 
Cover describes the physical components of a stream environment that provide 

shelter and hiding, resting, rearing, holding, and feeding areas for fish and other aquatic 
organisms.  Gravel, cobbles, boulders, ledges, undercut banks, aquatic plants, saplings, 
brush, trees, and instream woody material (e.g., tree limbs, logs, and rootwads) all 
provide cover.  The quantity and quality of cover for fish and aquatic invertebrates is a 
primary determinant of habitat availability and suitability.  The occurrence of many 
aquatic species depends on the size, density, and continuity of suitable cover. 

 
Riparian vegetation also provides shade and an insulating canopy that 

moderates water temperatures in both summer and winter.  While the influence of 
shade on regulating river temperatures decreases as rivers become larger, the 
moderating effects of shade on nearshore water temperatures may be important to 
native fish species during the growing season.  Riparian vegetation also influences the 
food chain of a stream, providing organic detritus and terrestrial insects. Terrestrial 
organisms falling from overhanging branches contribute to the food base of the aquatic 
community.  

 
Compliance with the ETL without a variance would permanently remove up to 

75% of woody riparian and SRA vegetation from the lower waterside of the levees in the 
action area and are likely to adversely affect delta smelt critical habitat. 

 
 Green sturgeon Direct Effects 
   

Adult Migration – Adults typically migrate upstream into rivers between late 
February and late July. Spawning occurs from March to July, with peak spawning from 

mid‐April to mid‐June. Green sturgeon are believed to spawn every 3 to 5 years, 

although recent evidence indicates that spawning may be as frequent as every 2 years 
(NMFS 2005c).  The construction season of August 1 – November 30 would avoid 
potential green sturgeon migration on the San Joaquin River.  Implementation of the 
ETL would not affect the migration of green sturgeon through the project area.  
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Spawning - There is likely no habitat suitable for green sturgeon spawning within 
the project area due to the local conditions which lack appropriate physical 
characteristics, such as appropriate water quality and substrate, to support spawning.  
However, anglers and game wardens indicate that sturgeon caught during March and 
April commonly expel milt or eggs during handling, indicating that spawning could be 
occurring upstream of the project area.  Due to these conditions, it is unlikely for the 
project to adversely affect green sturgeon spawning within the project area. 

Juvenile Rearing and Migration - Compliance with the ETL without a variance 
would result in the elimination of much of the existing beneficial SRA habitat which 
would adversely affect habitat important for juvenile rearing and migration. 
 
 Food Resources 

 
The food resources component of critical habitat includes water, air, light, 

minerals, and other nutritional or physiological requirements for individual and 
population growth and normal behavior. The project could result in short term impacts to 
the available food through clearing of SRA habitat.  The project may adversely affect the 
food resources component of green sturgeon critical habitat. 

 
Substrate Type and Size 

 
The substrate type and size component of critical habitat includes substrates 

suitable for egg deposition and development (e.g., bedrock sills and shelves, cobble 
and gravel, or hard clean sand, with interstices or irregular surfaces to “collect” eggs 
and provide protection from predators, and free of excessive silt and debris that could 
smother eggs during incubation), larval development (e.g., substrates with interstices or 
voids providing refuge from predators and from high flow conditions), and subadults and 
adults (e.g., substrates for holding and spawning).  The project would not affect the 
substrate type and size component of green sturgeon critical habitat. 
 
 Water flow 
 

The water flow component of critical habitat includes amount and timing 
necessary for normal behavior, growth and viability of all life stages. The project action 
would result in impacts to the amount of water available to green sturgeon during 
closure gate operations.  The project may adversely impact the water flow component of 
green sturgeon critical habitat. 
 
 Water quality 
 

The water quality component of critical habitat includes characteristics such as 
temperature, salinity, and oxygen content necessary for normal behavior, growth and 
viability of all life stages.  The project could result in short term impacts to water quality 
due to closure gate operations  The project may adversely impact the water quality 
component of green sturgeon critical habitat. 
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 Migratory corridor 
 
 The migratory corridor component of critical habitat includes habitat without 
physical, chemical, or biological features that would impact access, survival, or viability 
of any life stage. The project could result in short term impacts to the migratory corridor 
due to closure gate operations The project may adversely impact the migratory corridor 
component of green sturgeon critical habitat. 
 
 Water depth 
 
 The water depth component of critical habitat includes diverse depths necessary 
for shelter, foraging, and migration of juvenile, subadult, and adult life stages.  The 
project features of the closure gate operations during high flow events would result in 
changes to water depth.  The project may adversely impact the water depth component 
of green sturgeon critical habitat. 
 
 Sediment quality 

 
 The sediment quality component of critical habitat includes chemical and physical 
components necessary for normal behavior, growth, and viability of all life stages. The 
project could result in impacts to sediment quality resulting from temporary gate 
closures during high flow events.  The project may adversely affect the sediment quality 
component of green sturgeon critical habitat. 

 
Green sturgeon Indirect Effects 
 

 Aquatic habitats in the Lower San Joaquin River can be characterized as 
nearshore shaded riverine aquatic (SRA) cover, and open water (pelagic).  Fish and 
other species use these habitats for growth, survival, and reproduction.  Fish use these 
habitats differently, depending on species and life stage.  

 
 Nearshore areas support large and diverse fish and wildlife populations.  These 
areas are important to fish for rearing and migration because they create attachment 
sites for aquatic insects (a food source for fish) and provide fish with shelter from 
predators.  In addition, vegetated nearshore habitat can also provide spawning areas for 
some fish species.  Riparian vegetation is a component of nearshore and SRA cover 
and directly influences the quality of fish habitat.  Its presence has an effect on cover, 
food, instream habitat complexity, streambank stability, and temperature regulation.  
Large woody debris usually originates from riparian trees and provides habitat 
complexity in aquatic environments, an essential component of fish habitat.  The roots 
of riparian vegetation at the land-water interface and on adjacent berms provide 
streambank stability and cover for rearing fish (Meehan and Bjorn 1991). 

 
 Cover describes the physical components of a stream environment that provide 
shelter and hiding, resting, rearing, holding, and feeding areas for fish and other aquatic 
organisms.  Gravel, cobbles, boulders, ledges, undercut banks, aquatic plants, saplings, 
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brush, trees, and instream woody material (e.g., tree limbs, logs, and rootwads) all 
provide cover.  The quantity and quality of cover for fish and aquatic invertebrates is a 
primary determinant of habitat availability and suitability.  The occurrence of many 
aquatic species depends on the size, density, and continuity of suitable cover. 
 
 Riparian vegetation also provides shade and an insulating canopy that 
moderates water temperatures in both summer and winter.  While the influence of 
shade on regulating river temperatures decreases as rivers become larger, the 
moderating effects of shade on nearshore water temperatures may be important to 
native fish species during the growing season.  Riparian vegetation also influences the 
food chain of a stream, providing organic detritus and terrestrial insects. Terrestrial 
organisms falling from overhanging branches contribute to the food base of the aquatic 
community.  

 

Compliance with the ETL without a variance would permanently remove up to 
75% of woody riparian and SRA vegetation from the lower waterside of the levees in the 
action area and are likely to adversely affect green sturgeon critical habitat. 
    

 
6.7  Cumulative Effects 
 
 The ESA requires NMFS and USFWS to evaluate the cumulative effects of 
proposed actions on listed species and designated critical habitat, and to consider 
cumulative effects in formulating Biological Opinions (USFWS and NMFS 2002a). The 
ESA defines cumulative effects as “those effects of future State or private actions, not 
involving Federal activities that are reasonably certain to occur within the action area” of 
the proposed action subject to consultation (USFWS and NMFS 2002b). Future Federal 
actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to Section 7 of the Federal ESA. 
Federal actions, including hatcheries, fisheries, and land management activities are, 
therefore, not included. For the purposes of this BA, the area of cumulative effects 
analysis is defined as the San Joaquin watershed. 
 
 A number of other commercial and private activities, including hatchery 
operations, timber harvest, recreation, as well as urban and rural development, could 
potentially affect listed species in the San Joaquin basin. Levee maintenance activities 
by state agencies and local reclamation districts are likely to continue. Ongoing 

non‐federal activities that affect listed salmonids, green sturgeon, delta smelt, VELB, 

GGS and their habitat, will likely continue in the short‐term, at intensities similar to those 

of recent years. However, some activities associated with the State’s proposed Central 
Valley Flood Protection Plan or state or local efforts to implement the ETL could result in 
increased effects on listed species. The extent and pace of those activities are not yet 
known. 
 

 Cumulative effects may also include non‐federal rock revetment projects. Some 

non‐federal rock revetment projects carried out by State or local agencies (e.g., 
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reclamation districts) that do not fill wetlands or occur above the ordinary high water line 
will not need Section 404 (Clean Water Act) permits from the Corps and resulting 
Section 7 (ESA) consultation, but any effects on listed species should be addressed 
through Section 10 of the ESA. These types of actions are possible at many locations 
throughout the LSJRFS study area, but are not included as part of the current project. 
 
 Potential cumulative effects on fish may include any continuing or future 

non‐federal diversions of water that may entrain adult or larval fish or that may 

incrementally decrease outflows, thus changing the position of habitat for these species. 
Water diversions through intakes serving numerous small, private agricultural lands and 
duck clubs in the Delta, upstream of the Delta, and in Suisun Bay contribute to these 
cumulative effects. These diversions also include municipal and industrial uses and 
power production. Several new diversions are in various stages of action. The 
introduction of exotic species may also occur under numerous circumstances. Exotic 
species can displace native species that provide food for larval fish. 
 
 Potential cumulative effects on all species addressed in this BA could include: 
wave action in the water channel caused by boats that may degrade riparian and 
wetland habitat and erode banks; dumping of domestic and industrial garbage; land 
uses that result in increased discharges of pesticides, herbicides, oil, and other 
contaminants; and conversion of riparian areas for urban development. In addition, 
routine vegetation clearing and mowing associated with agricultural practices may affect 
or remove habitat for the VELB and GGS. 
 
 
6.8  Effects of the Proposed Action on EFH 
 
 The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as 
amended (U.S.C. 180 et seq.), requires that Essential Fish Habitat (EFH) be identified 
and described in Federal fishery management plans. Federal action agencies must 
consult with NMFS on any activity that they fund, permit, or carry out that may adversely 
affect EFH. NMFS is required to provide EFH conservation and enhancement 
recommendations to the Federal action agencies.  
 
 EFH of Pacific salmon, pursuant to section 305 (b) (2) of the MSA, require 
appropriate determinations for EFH as either: (1) will not adversely effect, or (2) may 
adversely affect. Important components of EFH for Chinook salmon spawning, rearing, 
and migration include: 
 
 • Freshwater spawning sites with water quantity and quality conditions and  
 substrate supporting spawning, incubation and larval development; 
 
 • Freshwater rearing sites with: 
 

o  Water quantity and floodplain connectivity to form and maintain physical 
habitat conditions and support juvenile growth and mobility; 
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  o  Water quality and forage supporting juvenile development; and 
 

   o Natural cover such as shade, submerged and overhanging large wood,  
      log jams and beaver dams, aquatic vegetation, large rocks and      
      boulders, side channels, and undercut banks. 

 • Freshwater migration corridors free of obstruction and excessive predation with 
 water quantity and quality conditions and natural cover such as submerged and 
 overhanging large wood, aquatic vegetation, large rocks and boulders, side 
 channels, and undercut banks supporting juvenile and adult mobility and survival. 
 
 • Estuarine areas free of obstruction and excessive predation with: 
 
  o Water quality, water quantity, and salinity conditions supporting juvenile  
  and adult physiological transitions between fresh- and saltwater; 
 
  o Natural cover such as submerged and overhanging large wood, aquatic  
  vegetation, large rocks and boulders, side channels; and 
 

 o Juvenile and adult forage, including aquatic invertebrates and   

  fishes, supporting growth and maturation. 

 The project’s action area includes habitats that have been designated as EFH for 
Chinook salmon, a major contributor to Pacific Coast salmon fisheries. The Pacific 
Coast salmon fishery EFH extends along the Pacific Coast from Washington to Point 
Conception in California. Freshwater EFH includes all habitat currently and historically 
accessible to salmon and is based on descriptions of habitat used by Coho and Chinook 
salmon. The EFH excludes areas above naturally occurring barriers such as waterfalls, 
which have been present for several hundred years, and impassible dams identified on 
large rivers (62 FR 2343–2383).  
 
 The following analysis of EFH does not include quantitative effects by fish 
species, just the species habitat as defined in the MSA. Project effects to EFH for 
Chinook salmon spawning, rearing, and migration are discussed by important 
component and further discussed by the structural features approach and the 
vegetation variance approach: 
 
Structural Features Analysis: 
 
 Cutoff Walls: 
 
Substrate Composition – Installation of cut-off walls would not result in short or long 
term alteration of substrate composition.  Bank armoring would only be in very limited 
areas along the Delta Front above the ordinary high water mark and would be in the 
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form of pre-existing rock replenishment.  The project would not adversely affect 
substrate composition. 
 
Water Quality-  Installation of cut-off walls would not result in short or long term water 
quality impacts due to no in water construction activities.  Additionally, implementation 
of BMPs would further minimize impacts to water quality during construction. The 
project would not adversely affect water quality. 
 
Water Quantity, Depth, and Velocity –  Installation of cut-off walls would not result in 

short or long term water quantity, depth, and velocity impacts due to no in water 

construction activities.  The project would not adversely affect water quantity, depth, and 

velocity. 

Channel Gradient and Stability – Installation of cut-off walls would not impact the 

channel gradient. The project would not result in short or long-term change to channel 

stability as the result of cutoff wall construction. The project would not adversely affect 

channel stability. 

Food – Installation of cut-off walls would not alter the short or long-term amount of 
terrestrial input because repair actions would not result in a decrease in near shore and 
aquatic vegetation.  The project would not adversely affect the available food. 
 
Cover and Habitat Complexity – Installation of cut-off walls could impact the available 
cover and habitat complexity as the result of removal of the top 15 feet of available 
vegetation at the top of the levee for cutoff wall construction.  The project may adversely 
affect available cover and habitat complexity. 
 
Space – Installation of cut-off walls would not impact the available space for EFH due to 
no changes in shoreline as the result of top of levee cutoff wall construction.  The 
project would not adversely affect available space. 
 
Access and Passage – Installation of cut-off walls would not adversely affect access or 
fish passage to any waterbody critical to the species life cycle. 
 
Habitat Connectivity – Installation of cut-off walls would not adversely affect connectivity 

between any habitats critical to the species life cycle. 

Overall the cutoff wall project element will not adversely affect Pacific Coast salmon 

EFH. 

 Closure Gate Structures: 

Substrate Composition – Installation and operation of the Closure Gate Structures 
would result in short and long term alteration of substrate composition within the 
construction footprint. The project may adversely affect substrate composition. 
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Water Quality-  Installation and operation of the Closure Gate Structures could result in 
short-term water quality impacts due to in water construction.  Implementation of BMPs 
would minimize impacts to water quality during construction.  The project may adversely 
affect water quality. 
 
Water Quantity, Depth, and Velocity –  Installation and operation of the Closure Gate 
Structures would result in changes to water quantity, depth and velocity during active 
gate closures.  Water quantity, depth, and velocity would be altered during high flow 
events at high tide and then would return to normal conditions during outgoing tide and 
low tide (See Project Description, Section 3 for actual gate operation procedures).  The 
project would adversely affect water quantity, depth, and velocity during the intermittent 
gate closures at high tide high flow events. 
 
Channel Gradient and Stability – Installation and operation of the Closure Gate 
Structures would not result in short or long-term change to channel stability or gradiant 
as the result of gate closure construction. The project would not affect channel stability 
or gradient. 
 
Food – Installation and operation of the Closure Gate Structures would alter the short 
and long-term amount of terrestrial input because repair actions would result in a 
decrease in near shore and aquatic vegetation. Planted vegetation generally 
compensates for habitat losses over the lifetime of the project; however, short term (i.e. 
typically the first 5 years following construction) deficits could occur. Onsite mitigative 
features could result in long term gains in nearshore habitat and terrestrial input. The 
project may adversely affect the available food. 
 
Cover and Habitat Complexity – Installation and operation of the Closure Gate 
Structures could impact the available cover and habitat complexity as the result of 
temporary removal of instream woody material and aquatic/terrestrial vegetation during 
construction activities. This impact is mitigated in part through the installation of 
instream woody material and planting of native vegetation; however, impacts will not be 
fully compensated until planted vegetation develops. The project may adversely affect 
available cover and habitat complexity. 
 
Space – Installation and operation of the Closure Gate Structures could impact the 
available space for EFH due to changes in open water and shallow water habitat as the 
result of the gate closures and associated floodwalls.  The project may adversely affect 
available space. 
 
Access and Passage – Installation and operation of the Closure Gate Structures would 
adversely affect access or fish passage to critical habitat for green sturgeon and delta 
smelt.  However, access and fish passage would only be limited during intermittent 
winter high flow events during extreme high tides. 
 
Habitat Connectivity – Installation and operation of the Closure Gate Structures would 

adversely affect connectivity between habitats critical to the species life cycle.  
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However, access and fish passage would only be limited during intermittent winter high 

flow events during extreme high tides. 

Overall the Closure Gate Structure project element will adversely affect Pacific Coast 

salmon EFH.  

Vegetation ETL Analysis: 

Substrate Composition –  Implementation of the vegetation ETL with or without a 
variance would not result in short and long term alteration of substrate composition 
within the construction footprint. The project would not adversely affect substrate 
composition. 
 
Water Quality-  Implementation of the vegetation ETL with or without a variance could 
result in short and long-term water quality impacts due to vegetation removal.  
Implementation of BMPs would minimize impacts to water quality during construction.  
The project may adversely affect water quality. 
 
Water Quantity, Depth, and Velocity –  Implementation of the vegetation ETL with or 
without a variance would not result in short or long-term changes to water quantity, 
depth and velocity during ETL compliance.  Terrestrial vegetation only would be 
removed for compliance.  The project would not adversely affect water quantity, depth, 
and velocity. 
 
Channel Gradient and Stability –  Implementation of the vegetation ETL without a 
variance would not result in short or long-term change to channel stability or gradiant as 
the result of gate closure construction. The project would not affect channel stability or 
gradient. 
 
Food –  Implementation of the vegetation ETL without a variance would alter the short 
and long-term amount of terrestrial input and would result in elimination of near shore 
vegetation.  However, during PED levee reaches would be evaluated for a vegetation 
variance that could allow up to 50% of vegetation to remain on the lower half of the 
water slopes of the levees and out 15 feet.  The project may adversely affect the 
available food. 
 
Cover and Habitat Complexity –  Implementation of the vegetation ETL without a 
variance could impact the available cover and habitat complexity as the result of 
permanent removal of instream woody material and aquatic/terrestrial vegetation during 
construction activities.  Due to compliance with the Vegetation ETL through 
implementation of waterside vegetation-free zones, EFH is expected to show a long-
term negative response to project actions in the Lower San Joaquin River project area 
over the lifetime of the project.  Negative EFH response would be most likely be 
associated with (1) removal of vegetation which would eliminate long-term growth of 
SRA (overhanging shade).  However, during PED levee reaches would be evaluated for 
a vegetation variance that could allow up to 50% of vegetation to remain on the lower 
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half of the water slopes of the levees and out 15 feet.  The project may adversely affect 
available cover and habitat complexity. 
 
Space – Implementation of the vegetation ETL without a variance would not impact the 
available space for EFH.  The project would not adversely affect available space. 
 
Access and Passage –  Implementation of the vegetation ETL without a variance would 
not adversely affect access or fish passage to any water body critical to the species life 
cycle. 
 
Habitat Connectivity –  Implementation of the vegetation ETL without a variance would 

adversely affect connectivity between habitats critical to the species life cycle.  

Floodplain habitat would be degraded by vegetation removal. 

Overall the vegetation removal associated with ETL compliance will adversely affect 

Pacific Coast salmon EFH.  
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7.0  ESA - CONCLUSIONS AND EFFECTS DETERMINATION FOR LISTED 
SPECIES AND  CRITICAL HABITAT 
 
7.1  Valley Elderberry Longhorn Beetle 
 
 In cases where work occurs within 20 feet of elderberry shrubs not affected by 
the project action, the contractor will be instructed to avoid impacts to shrubs as much 
as possible. Potential impacts to shrubs will be addressed according to the guidelines 
outlined in Section 3.9.1. In consideration of this information, the project actions are 

unlikely to result in long‐term habitat losses to valley elderberry longhorn beetle, as long 

as the applicable conservation, avoidance, and compensation measures are 
implemented. However, project actions are likely to adversely affect valley elderberry 
longhorn beetles due to potential take during construction, primarily as a result of 
transplanting elderberry shrubs from the construction footprint to an area outside the 
project footprint or an off-site conservation area. 
 
7.2  Giant Garter Snake 
 
 To minimize the potential for adverse effects, GGS habitat will be designated as 
an environmentally sensitive area delineated with signs or fencing, and if possible, 
avoided by all construction personnel. Applicable conservation and avoidance 
measures will be applied as outlined in Section 3.9.2 will also be implemented. 
 
 In consideration of the above information, the project actions are likely to result in 

short‐term construction related temporary aquatic and upland habitat impacts to GGS.  

The temporary effects could be minimized by implementation of the construction 
avoidance, minimization, and compensation measures.  Despite avoidance, 
minimization, and compensation measures, construction and O&M activities are likely to 
adversely affect GGS due to the potential take during construction activities in aquatic 
and upland GGS habitat.   
 
7.3  Fish 
 
 Project effects on listed fish species include construction-associated activities as 
well as alteration of the habitat features along the water channels, most of which is 
designated critical habitat for Central Valley steelhead, delta smelt, and sDPS green 
sturgeon. Construction and operations and maintenance (O&M) activities may result in 
localized incidental take due to disturbance, displacement, or impairment of feeding or 
other essential behaviors of delta smelt, steelhead, and green sturgeon.  Injury or 
mortality of juvenile steelhead, green sturgeon and delta smelt could occur, if individuals 
are unable to readily move away from channel or nearshore areas directly affected by 
construction activities. Accidental discharge of toxic substances during construction 
could cause physiological impairment or mortality of listed fish and other aquatic 
species at or immediately downstream of project sites. Other potential stressors include 
noise, suspended sediment, turbidity, and sediment deposition generated during 

in‐water construction activities. These effects could also occur in areas downstream of 
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project sites, because noise and sediment may be propagated downstream. Restricting 

in‐water activities to the August 1 through November 30 work window, and 

implementing BMPs, will minimize the potential for adverse effects. 
 

 Long‐term project effects on the habitat of listed fish species include alteration of 

river hydraulics, channel access, and instream and overhead cover.  Project 
implementation will result in temporary and permanent changes to Fourteenmile Slough 
and Smith Canal as a result of the closure structures.  Permanent removal of shrub and 
woody riparian vegetation along the banks eliminates key constituents of SRA habitat at 
the time of construction and into the future. 
 
 In consideration of the above information, the project actions are likely to result in 
long-term habitat losses for Central Valley steelhead, delta smelt, and green sturgeon.  
Proposed conservation measures, including avoidance, minimization and 
compensation, are identified in Section 3.9.3 subsection of “Conservation Measures 
Including Avoidance, Minimization, and Compensation”, and include BMPs, work 
windows, minimization of vegetation removal through design and/or application of an 
ETL 1110-2-583 variance.  Compensation for habitat losses is also proposed as part of 
the project, and may include additional design features (such as a setback levee, or 
waterside enhancements) where possible to be incorporated as part of the project. Any 
outstanding losses will be mitigated through the purchase of appropriate quantities of 
shaded-riverine credits and mosaic wetlands (riparian) credits from Service-approved 
conservation banks.   
 
While the impacts from proposed actions will be avoided and minimized where possible, 
it has been determined that the project actions may affect and are likely to adversely 
affect delta smelt, Central Valley steelhead and sDPS green sturgeon.  We have 
proposed appropriate compensation for habitat impacts that could not be addressed 
through avoidance, minimization and conservation measures.   
 
7.4  Critical Habitat 
   
 Section 7 of the Endangered Species Act requires that Federal agencies ensure, 
in consultation with the USFWS, that any action they authorize, fund, or carry out is not 
likely to result in the destruction or adverse modification of critical habitat. Effects on 
critical habitat are discussed for each species in Section 6.0.  Based on those 
assessments, project actions may reduce the value of critical habitat for listed species 
due to alteration of river hydraulics, channel access, and reduced instream and 
overhead cover.   Due to these potential effects the following determinations have been 
made: 
 

 Are likely to adversely affect designated critical habitat for San Joaquin River 
Central Valley steelhead and green sturgeon;  

 Are likely to adversely affect designated critical habitat for delta smelt 
within the Lower San Joaquin River project area.   
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8.0  ESSENTIAL FISH HABITAT - EFFECTS DETERMINATION 
 

 Effects on EFH have been identified and discussed in Section 6.8.  Long‐term 

project effects on the EFH for Pacific salmon include alteration of river hydraulics, 
channel access due to installation and operation of closure systems, and also loss of 
shoreline habitat value due to removal of instream and overhead vegetative cover.  
Project implementation will result in temporary and permanent changes to Fourteenmile 
Slough and Smith Canal as a result of the closure structures.  Permanent removal of 
shrub and woody riparian vegetation along the banks eliminates key constituents of 
SRA habitat at the time of construction and into the future.  These project actions have 
been determined to adversely affect EFH for Pacific Coast salmon.   
 
To help offset the loss of habitat value from these actions, mitigation is proposed to 
minimize these impacts during design and provide compensation for any resultant loss 
through additional habitat enhancement at other sites (setback levee or construction of 
other shoreline features) or purchase of appropriate credits from Service-approved 
conservation banks.  In addition, the design and operation of the closure structures will 
be developed in coordination with resource agencies to minimize any effects on fish 
species including salmon. 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

Sacramento Fish and Wildlife Office

2800 Cottage Way, Room W-2605

Sacramento, California 95825

Conservation Guidelines for the

Valley Elderberry Longhorn Beetle

9 July 1999

The following guidelines have been issued by the U.S. Fish and Wildlife Service (Service) to

assist Federal agencies and non-federal project applicants needing incidental take authorization

through a section 7 consultation or a section 10(a)(1)(B) permit in developing measures to avoid

and minimize adverse effects on the valley elderberry longhorn beetle.  The Service will revise

these guidelines as needed in the future.  The most recently issued version of these guidelines

should be used in developing all projects and habitat restoration plans.  The survey and

monitoring procedures described below are designed to avoid any adverse effects to the valley

elderberry longhorn beetle.  Thus a recovery permit is not needed to survey for the beetle or its

habitat or to monitor conservation areas.  If you are interested in a recovery permit for research

purposes please call the Service’s Regional Office at (503) 231-2063.

Background Information

The valley elderberry longhorn beetle (Desmocerus californicus dimorphus), was listed as a

threatened species on August 8, 1980 (Federal Register 45: 52803-52807).  This animal is fully

protected under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.).  The

valley elderberry longhorn beetle (beetle) is completely dependent on its host plant, elderberry

(Sambucus species), which is a common component of the remaining riparian forests and

adjacent upland habitats of California’s Central Valley.  Use of the elderberry by the beetle, a

wood borer, is rarely apparent.  Frequently, the only exterior evidence of the elderberry’s use by

the beetle is an exit hole created by the larva just prior to the pupal stage.  The life cycle takes

one or two years to complete.  The animal spends most of its life in the larval stage, living within

the stems of an elderberry plant.  Adult emergence is from late March through June, about the

same time the elderberry produces flowers.  The adult stage is short-lived. Further information on

the life history, ecology, behavior, and distribution of the beetle can be found in a report by Barr

(1991) and the recovery plan for the beetle (USFWS 1984).
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Surveys

Proposed project sites within the range of the valley elderberry longhorn beetle should be

surveyed for the presence of the beetle and its elderberry host plant by a qualified biologist.  The

beetle’s range extends throughout California’s Central Valley and associated foothills from about

the 3,000-foot elevation contour on the east and the watershed of the Central Valley on the west

(Figure 1).  All or portions of 31 counties are included:  Alameda, Amador, Butte, Calaveras,

Colusa, Contra Costa, El Dorado, Fresno, Glenn, Kern, Kings, Lake, Madera, Mariposa, Merced,

Napa, Nevada, Placer, Sacramento, San Benito, San Joaquin, San Luis Obispo, Shasta, Solano,

Stanislaus, Sutter, Tehama, Tulare, Tuolumne, Yolo, Yuba.

If elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground

level occur on or adjacent to the proposed project site, or are otherwise located where they may

be directly or indirectly affected by the proposed action, minimization measures which include

planting replacement habitat (conservation planting) are required (Table 1).  

All elderberry shrubs with one or more stems measuring 1.0 inch or greater in diameter at ground

level that occur on or adjacent to a proposed project site must be thoroughly searched for beetle

exit holes (external evidence of beetle presence).  In addition, all elderberry stems one inch or

greater in diameter at ground level must be tallied by diameter size class (Table 1).  As outlined

in Table 1, the numbers of elderberry seedlings/cuttings and associated riparian native

trees/shrubs to be planted as replacement habitat are determined by stem size class of affected

elderberry shrubs, presence or absence of exit holes, and whether a proposed project lies in a

riparian or non-riparian area. 

Elderberry plants with no stems measuring 1.0 inch or greater in diameter at ground level are

unlikely to be habitat for the beetle because of their small size and/or immaturity.  Therefore, no

minimization measures are required for removal of elderberry plants with no stems measuring

1.0 inch or greater in diameter at ground level with no exit holes.  Surveys are valid for a period

of two years.

Avoid and Protect Habitat Whenever Possible

Project sites that do not contain beetle habitat are preferred.  If suitable habitat for the beetle

occurs on the project site, or within close proximity where beetles will be affected by the project,

these areas must be designated as avoidance areas and must be protected from disturbance during

the construction and operation of the project.  When possible, projects should be designed such

that avoidance areas are connected with adjacent habitat to prevent fragmentation and isolation of

beetle populations.  Any beetle habitat that cannot be avoided as described below should be

considered impacted and appropriate minimization measures should be proposed as described

below. 
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Avoidance: Establishment and Maintenance of a Buffer Zone

Complete avoidance (i.e., no adverse effects) may be assumed when a 100-foot (or wider) buffer

is established and maintained around elderberry plants containing stems measuring 1.0 inch or

greater in diameter at ground level.  Firebreaks may not be included in the buffer zone.  In buffer

areas construction-related disturbance should be minimized, and any damaged area should be

promptly restored following construction.  The Service must be consulted before any

disturbances within the buffer area are considered.  In addition, the Service must be provided

with a map identifying the avoidance area and written details describing avoidance measures.

Protective Measures

1. Fence and flag all areas to be avoided during construction activities.  In areas where

encroachment on the 100-foot buffer has been approved by the Service, provide a

minimum setback of at least 20 feet from the dripline of each elderberry plant.

2. Brief contractors on the need to avoid damaging the elderberry plants and the possible

penalties for not complying with these requirements.

3. Erect signs every 50 feet along the edge of the avoidance area with the following

information: "This area is habitat of the valley elderberry longhorn beetle, a threatened

species, and must not be disturbed.  This species is protected by the Endangered Species

Act of 1973, as amended.  Violators are subject to prosecution, fines, and imprisonment." 

The signs should be clearly readable from a distance of 20 feet, and must be maintained

for the duration of construction.  

4. Instruct work crews about the status of the beetle and the need to protect its elderberry

host plant.

Restoration and Maintenance

1. Restore any damage done to the buffer area (area within 100 feet of elderberry plants)

during construction.  Provide erosion control and re-vegetate with appropriate native

plants.

2. Buffer areas must continue to be protected after construction from adverse effects of the

project.  Measures such as fencing, signs, weeding, and trash removal are usually

appropriate.

3. No insecticides, herbicides, fertilizers, or other chemicals that might harm the beetle or its

host plant should be used in the buffer areas, or within 100 feet of any elderberry plant

with one or more stems measuring 1.0 inch or greater in diameter at ground level.
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4. The applicant must provide a written description of how the buffer areas are to be

restored, protected, and maintained after construction is completed.

5. Mowing of grasses/ground cover may occur from July through April to reduce fire

hazard.  No mowing should occur within five (5) feet of elderberry plant stems.  Mowing

must be done in a manner that avoids damaging plants (e.g., stripping away bark through

careless use of mowing/trimming equipment).

Transplant Elderberry Plants That Cannot Be Avoided

Elderberry plants must be transplanted if they can not be avoided by the proposed project.  All

elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground

level must be transplanted to a conservation area (see below).  At the Service's discretion, a plant

that is unlikely to survive transplantation because of poor condition or location, or a plant that

would be extremely difficult to move because of access problems, may be exempted from

transplantation. In cases where transplantation is not possible the minimization ratios in Table 1

may be increased to offset the additional habitat loss.

Trimming of elderberry plants (e.g., pruning along roadways, bike paths, or trails) with one or

more stems 1.0 inch or greater in diameter at ground level, may result in take of beetles. 

Therefore, trimming is subject to appropriate minimization measures as outlined in Table 1.

1. Monitor.  A qualified biologist (monitor) must be on-site for the duration of the

transplanting of the elderberry plants to insure that no unauthorized take of the valley

elderberry longhorn beetle occurs.  If unauthorized take occurs, the monitor must have the

authority to stop work until corrective measures have been completed.  The monitor must

immediately report any unauthorized take of the beetle or its habitat to the Service and to

the California Department of Fish and Game.

2. Timing.  Transplant elderberry plants when the plants are dormant, approximately

November through the first two weeks in February, after they have lost their leaves. 

Transplanting during the non-growing season will reduce shock to the plant and increase

transplantation success.  

3. Transplanting Procedure.

a. Cut the plant back 3 to 6 feet from the ground or to 50 percent of its height

(whichever is taller) by removing branches and stems above this height.  The

trunk and all stems measuring 1.0 inch or greater in diameter at ground level

should be replanted.  Any leaves remaining on the plant should be removed.
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b. Excavate a hole of adequate size to receive the transplant.

c. Excavate the plant using a Vemeer spade, backhoe, front end loader, or other

suitable equipment, taking as much of the root ball as possible, and replant

immediately at the conservation area.  Move the plant only by the root ball.  If the

plant is to be moved and transplanted off site, secure the root ball with wire and

wrap it with burlap.  Dampen the burlap with water, as necessary, to keep the root

ball wet.  Do not let the roots dry out.  Care should be taken to ensure that the soil

is not dislodged from around the roots of the transplant.  If the site receiving the

transplant does not have adequate soil moisture, pre-wet the soil a day or two

before transplantation.

d. The planting area must be at least 1,800 square feet for each elderberry transplant. 

The root ball should be planted so that its top is level with the existing ground. 

Compact the soil sufficiently so that settlement does not occur.  As many as five

(5) additional elderberry plantings (cuttings or seedlings) and up to five (5)

associated native species plantings (see below) may also be planted within the

1,800 square foot area with the transplant.  The transplant and each new planting

should have its own watering basin measuring at least three (3) feet in diameter. 

Watering basins should have a continuous berm measuring approximately eight

(8) inches wide at the base and six (6) inches high.

e. Saturate the soil with water.  Do not use fertilizers or other supplements or paint

the tips of stems with pruning substances, as the effects of these compounds on

the beetle are unknown.

f. Monitor to ascertain if additional watering is necessary.  If the soil is sandy and

well-drained, plants may need to be watered weekly or twice monthly.  If the soil

is clayey and poorly-drained, it may not be necessary to water after the initial

saturation.  However, most transplants require watering through the first summer. 

A drip watering system and timer is ideal.  However, in situations where this is

not possible, a water truck or other apparatus may be used.

Plant Additional Seedlings or Cuttings

Each elderberry stem measuring 1.0 inch or greater in diameter at ground level that is adversely

affected (i.e., transplanted or destroyed) must be replaced, in the conservation area, with

elderberry seedlings or cuttings at a ratio ranging from 1:1 to 8:1 (new plantings to affected

stems).  Minimization ratios are listed and explained in Table 1.  Stock of either seedlings or

cuttings should be obtained from local sources.  Cuttings may be obtained from the plants to be

transplanted if the project site is in the vicinity of the conservation area.  If the Service

determines that the elderberry plants on the proposed project site are unsuitable candidates for
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transplanting, the Service may allow the applicant to plant seedlings or cuttings at higher than the

stated ratios in Table 1 for each elderberry plant that cannot be transplanted.

Plant Associated Native Species

Studies have found that the beetle is more abundant in dense native plant communities with a

mature overstory and a mixed understory.  Therefore, a mix of native plants associated with the

elderberry plants at the project site or similar sites will be planted at ratios ranging from 1:1 to

2:1 [native tree/plant species to each elderberry seedling or cutting (see Table 1)].  These native

plantings must be monitored with the same survival criteria used for the elderberry seedlings (see

below).  Stock of saplings, cuttings, and seedlings should be obtained from local sources.  If the

parent stock is obtained from a distance greater than one mile from the conservation area,

approval by the Service of the native plant donor sites must be obtained prior to initiation of the

revegetation work.  Planting or seeding the conservation area with native herbaceous species is

encouraged.  Establishing native grasses and forbs may discourage unwanted non-native species

from becoming established or persisting at the conservation area.  Only stock from local sources

should be used.

Examples

Example 1

The project will adversely affect beetle habitat on a vacant lot on the land side of a river

levee. This levee now separates beetle habitat on the vacant lot from extant Great Valley

Mixed Riparian Forest (Holland 1986) adjacent to the river.  However, it is clear that the

beetle habitat located on the vacant lot was part of a more extensive mixed riparian forest

ecosystem extending farther from the river’s edge prior to agricultural development and

levee construction.  Therefore, the beetle habitat on site is considered riparian.  A total of

two elderberry plants with at least one stem measuring 1.0 inch or greater in diameter at

ground level will be affected by the proposed action.  The two plants have a total of 15

stems measuring over 1.0 inch.  No exit holes were found on either plant.  Ten of the

stems are between 1.0 and 3.0 inches in diameter and five of the stems are greater than

5.0 inches in diameter.  The conservation area is suited for riparian forest habitat. 

Associated natives adjacent to the conservation area are box elder (Acer negundo

californica), walnut (Juglans californica var. hindsii), sycamore (Platanus racemosa),

cottonwood (Populus fremontii), willow (Salix gooddingii and S. laevigata), white alder

(Alnus rhombifolia), ash (Fraxinus latifolia), button willow (Cephalanthus occidentalis),

and wild grape (Vitis californica).
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Minimization (based on ratios in Table 1):

• Transplant the two elderberry plants that will be affected to the conservation

area.

• Plant 40 elderberry rooted cuttings (10 affected stems compensated at 2:1 ratio

and 5 affected stems compensated at 4:1 ratio, cuttings planted:stems affected)

• Plant 40 associated native species (ratio of associated natives to elderberry

plantings      is 1:1 in areas with no exit holes):

5 saplings each of box elder, sycamore, and cottonwood

5 willow seedlings

5 white alder seedlings

5 saplings each of walnut and ash

3 California button willow

2 wild grape vines                                                     

Total: 40 associated native species

• Total area required is a minimum of 1,800 sq. ft. for one to five elderberry

seedlings and up to 5 associated natives. Since, a total of 80 plants must be

planted (40 elderberries and 40 associated natives), a total of 0.33 acre (14,400

square feet) will be required for conservation plantings.  The conservation area

will be seeded and planted with native grasses and forbs, and closely monitored

and maintained throughout the monitoring period.

Example 2

The project will adversely affect beetle habitat in Blue Oak Woodland (Holland 1986). 

One elderberry plant with at least one stem measuring 1.0 inch or greater in diameter at

ground level will be affected by the proposed action. The plant has a total of 10 stems

measuring over 1.0 inch.  Exit holes were found on the plant.  Five of the stems are

between 1.0 and 3.0 inches in diameter and five of the stems are between 3.0 and 5.0

inches in diameter.  The conservation area is suited for elderberry savanna (non-riparian

habitat).  Associated natives adjacent to the conservation area are willow (Salix species),

blue oak (Quercus douglasii), interior live oak (Q. wislizenii), sycamore, poison oak

(Toxicodendron diversilobum), and wild grape.

Minimization (based on ratios in Table 1):

• Transplant the one elderberry plant that will be affected to the conservation area.

• Plant 30 elderberry seedlings (5 affected stems compensated at 2:1 ratio and 5    

affected stems compensated at 4:1 ratio, cuttings planted:stems affected)
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• Plant 60 associated native species (ratio of associated natives to elderberry

plantings is 2:1 in areas with exit holes):

20 saplings of blue oak, 20 saplings of sycamore, and 20 saplings of

willow, and seed and plant with a mixture of native grasses and forbs

• Total area required is a minimum of 1,800 sq. ft. for one to five elderberry

seedlings and up to 5 associated natives. Since, a total of 90 plants must be

planted (30 elderberries and 60 associated natives), a total of 0.37 acre (16,200

square feet) will be required for conservation plantings.  The conservation area

will be seeded and planted with native grasses and forbs, and closely monitored

and maintained throughout the monitoring period.

Conservation Area—Provide Habitat for the Beetle in Perpetuity

The conservation area is distinct from the avoidance area (though the two may adjoin), and

serves to receive and protect the transplanted elderberry plants and the elderberry and other

native plantings.  The Service may accept proposals for off-site conservation areas where

appropriate.

1. Size.  The conservation area must provide at least 1,800 square feet for each transplanted

elderberry plant.  As many as 10 conservation plantings (i.e., elderberry cuttings or

seedlings and/or associated native plants) may be planted within the 1800 square foot area

with each transplanted elderberry.  An additional 1,800 square feet shall be provided for

every additional 10 conservation plants.  Each planting should have its own watering

basin measuring approximately three feet in diameter.  Watering basins should be

constructed with a continuous berm measuring approximately eight inches wide at the

base and six inches high.  

The planting density specified above is primarily for riparian forest habitats or other

habitats with naturally dense cover.  If the conservation area is an open habitat  (i.e.,

elderberry savanna, oak woodland) more area may be needed for the required plantings. 

Contact the Service for assistance if the above planting recommendations are not

appropriate for the proposed conservation area.

No area to be maintained as a firebreak may be counted as conservation area.  Like the

avoidance area, the conservation area should connect with adjacent habitat wherever

possible, to prevent isolation of beetle populations.

Depending on adjacent land use, a buffer area may also be needed between the

conservation area and the adjacent lands.  For example, herbicides and pesticides are
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often used on orchards or vineyards.  These chemicals may drift or runoff onto the

conservation area if an adequate buffer area is not provided.

2. Long-Term Protection.  The conservation area must be protected in perpetuity as habitat

for the valley elderberry longhorn beetle.  A conservation easement or deed restrictions to

protect the conservation area must be arranged.  Conservation areas may be transferred to

a resource agency or appropriate private organization for long-term management.  The

Service must be provided with a map and written details identifying the conservation

area; and the applicant must receive approval from the Service that the conservation area

is acceptable prior to initiating the conservation program.  A true, recorded copy of the

deed transfer, conservation easement, or deed restrictions protecting the conservation area

in perpetuity must be provided to the Service before project implementation.

Adequate funds must be provided to ensure that the conservation area is managed in

perpetuity.  The applicant must dedicate an endowment fund for this purpose, and

designate the party or entity that will be responsible for long-term management of the

conservation area.  The Service must be provided with written documentation that

funding and management of the conservation area (items 3-8 above) will be provided in

perpetuity. 

3. Weed Control.  Weeds and other plants that are not native to the conservation area must

be removed at least once a year, or at the discretion of the Service and the California

Department of Fish and Game.  Mechanical means should be used; herbicides are

prohibited unless approved by the Service.

4. Pesticide and Toxicant Control.  Measures must be taken to insure that no pesticides,

herbicides, fertilizers, or other chemical agents enter the conservation area.  No spraying

of these agents must be done within one 100 feet of the area, or if they have the potential

to drift, flow, or be washed into the area in the opinion of biologists or law enforcement

personnel from the Service or the California Department of Fish and Game.

5. Litter Control.  No dumping of trash or other material may occur within the conservation

area. Any trash or other foreign material found deposited within the conservation area

must be removed within 10 working days of discovery.

6. Fencing.  Permanent fencing must be placed completely around the conservation area to

prevent unauthorized entry by off-road vehicles, equestrians, and other parties that might

damage or destroy the habitat of the beetle, unless approved by the Service.  The

applicant must receive written approval from the Service that the fencing is acceptable

prior to initiation of the conservation program.  The fence must be maintained in

perpetuity, and must be repaired/replaced within 10 working days if it is found to be

damaged.  Some conservation areas may be made available to the public for appropriate

recreational and educational opportunities with written approval from the Service.  In
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these cases appropriate fencing and signs informing the public of the beetle’s threatened

status and its natural history and ecology should be used and maintained in perpetuity.

7. Signs.  A minimum of two prominent signs must be placed and maintained in perpetuity

at the conservation area, unless otherwise approved by the Service.  The signs should note

that the site is habitat of the federally threatened valley elderberry longhorn beetle and, if

appropriate, include information on the beetle's natural history and ecology.  The signs

must be approved by the Service.  The signs must be repaired or replaced within 10

working days if they are found to be damaged or destroyed.

Monitoring

The population of valley elderberry longhorn beetles, the general condition of the conservation

area, and the condition of the elderberry and associated native plantings in the conservation area

must be monitored over a period of either ten (10) consecutive years or for seven (7) years over a

15-year period.  The applicant may elect either 10 years of monitoring, with surveys and reports

every year; or 15 years of monitoring, with surveys and reports on years 1, 2, 3, 5, 7, 10, and 15. 

The conservation plan provided by the applicant must state which monitoring schedule will be

followed.  No change in monitoring schedule will be accepted after the project is initiated.  If

conservation planting is done in stages (i.e., not all planting is implemented in the same time

period), each stage of conservation planting will have a different start date for the required

monitoring time.

Surveys.  In any survey year, a minimum of two site visits between February 14 and June 30 of

each year must be made by a qualified biologist.  Surveys must include:

1. A population census of the adult beetles, including the number of beetles

observed, their condition, behavior, and their precise locations.  Visual counts

must be used; mark-recapture or other methods involving handling or harassment

must not be used.

2. A census of beetle exit holes in elderberry stems, noting their precise locations

and estimated ages.

3. An evaluation of the elderberry plants and associated native plants on the site, and

on the conservation area, if disjunct, including the number of plants, their size and

condition.

4. An evaluation of the adequacy of the fencing, signs, and weed control efforts in

the avoidance and conservation areas.
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5. A general assessment of the habitat, including any real or potential threats to the

beetle and its host plants, such as erosion, fire, excessive grazing, off-road vehicle

use, vandalism, excessive weed growth, etc. 

The materials and methods to be used in the monitoring studies must be reviewed and approved

by the Service.  All appropriate Federal permits must be obtained prior to initiating the field

studies.   

Reports.  A written report, presenting and analyzing the data from the project monitoring, must

be prepared by a qualified biologist in each of the years in which a monitoring survey is required. 

Copies of the report must be submitted by December 31 of the same year to the Service (Chief of

Endangered Species, Sacramento Fish and Wildlife Office), and the Department of Fish and

Game (Supervisor, Environmental Services, Department of Fish and Game, 1416 Ninth Street,

Sacramento, California 95814; and Staff Zoologist, California Natural Diversity Data Base,

Department of Fish and Game, 1220 S Street, Sacramento, California 95814).  The report must

explicitly address the status and progress of the transplanted and planted elderberry and

associated native plants and trees, as well as any failings of the conservation plan and the steps

taken to correct them.  Any observations of beetles or fresh exit holes must be noted.  Copies of

original field notes, raw data, and photographs of the conservation area must be included with the

report.  A vicinity map of the site and maps showing where the individual adult beetles and exit

holes were observed must be included.  For the elderberry and associated native plants, the

survival rate, condition, and size of the plants must be analyzed.  Real and likely future threats

must be addressed along with suggested remedies and preventative measures (e.g. limiting public

access, more frequent removal of invasive non-native vegetation, etc.).

A copy of each monitoring report, along with the original field notes, photographs,

correspondence, and all other pertinent material, should be deposited at the California Academy

of Sciences (Librarian, California Academy of Sciences, Golden Gate Park, San Francisco, CA 

94118) by December 31 of the year that monitoring is done and the report is prepared.  The

Service's Sacramento Fish and Wildlife Office should be provided with a copy of the receipt

from the Academy library acknowledging receipt of the material, or the library catalog number

assigned to it.

Access.  Biologists and law enforcement personnel from the California Department of Fish and

Game and the Service must be given complete access to the project site to monitor transplanting

activities.  Personnel from both these agencies must be given complete access to the project and

the conservation area to monitor the beetle and its habitat in perpetuity.

Success Criteria

A minimum survival rate of at least 60 percent of the elderberry plants and 60 percent of the

associated native plants must be maintained throughout the monitoring period.  Within one year

of discovery that survival has dropped below 60 percent, the applicant must replace failed

plantings to bring survival above this level.  The Service will make any determination as to the
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applicant's replacement responsibilities arising from circumstances beyond its control, such as

plants damaged or killed as a result of severe flooding or vandalism.

Service Contact

These guidelines were prepared by the Endangered Species Division of the Service's Sacramento

Fish and Wildlife Office.  If you have questions regarding these guidelines or to request a copy of

the most recent guidelines, telephone (916) 414-6600,  or write to:

   U.S. Fish and Wildlife Service

   Ecological Services

   2800 Cottage Way, W-2605 

   Sacramento, CA   95825
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Conservation Guidelines for the Valley Elderberry Longhorn Beetle

Table 1: Minimization ratios based on location (riparian vs. non-riparian), stem

diameter of affected elderberry plants at ground level, and presence or

absence of exit holes.

Location Stems (maximum

diameter at ground

level)

Exit Holes

on Shrub

Y/N

(quantify)1

Elderberry

Seedling 

Ratio 2

Associated

Native Plant

Ratio 3

non-riparian stems > = 1" & = < 3" No: 1:1 1:1

Yes: 2:1 2:1

non-riparian stems > 3" & < 5" No: 2:1 1:1

Yes: 4:1 2:1

non-riparian stems >= 5" No: 3:1 1:1

Yes: 6:1 2:1

riparian stems > = 1" & = < 3" No: 2:1 1:1

Yes: 4:1 2:1

riparian stems > 3" & < 5" No: 3:1 1:1

Yes: 6:1 2:1

riparian stems > = 5" No: 4:1 1:1

Yes: 8:1 2:1

1 All stems measuring one inch or greater in diameter at ground level on a single shrub are considered
occup ied when  exit holes a re prese nt anywhere on the shrub.

2  Ratios in the Elde rber ry Se edling  Ratio  column correspond to the number of cuttings or seedlings to be
planted p er elderb erry stem  (one inch  or greate r in diam eter at gro und leve l) affected  by a projec t.

3   Ratios in the Ass ocia ted N ative  Plan t Ratio  column corresp ond to the numb er of associated native
species to be planted per elderberry  (seedling or cutting) planted.
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Table C-1.  LSJR FS:  Reaches & Fixes for the Proposed Action (Recommended Plan/ Alternative 7a 

      Percent of Land Surface that Must be Cleared of 
Vegetation In Order to Construct Structural FRM 

Features 
      Landside Waterside3 

     
Environ 
Reach 

Cost 
Reaches1 

Project 
Levee?2 

Waterway NEPA/CEQA Reach Proposed Measure(s) Levee Slope Easement Levee Slope Easement 

NORTH STOCKTON 
NS-E-1 
(17,300 ft) 

MC_30L 
(6,600 ft) 

No 

Mosher Slough Thornton Road to railroad tracks Cutoff wall 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 

MC_10L, 
MC_20L, 
10,700 ft 

 
No 

Mosher Slough Shima Tract to Thornton Road Cutoff wall 
Levee height fix (sea level rise) 

100% 100% 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 

NS-E-2 
(6,700 ft) 

ST_10R, 
ST_20R, 
(6,700 ft) No 

Shima Tract Mosher Slough to Fivemile Slough Cutoff wall 
Erosion protection (landside)4 

100% 100% 100% upper 
half of levee. 
0% of lower 
half of levee 

0% 

NS-E-3 
(1,700 ft) 

FS_10R 
(1,700 ft) No 

Fivemile Slough Shima Tract to Fourteenmile Slough Cutoff wall 
Erosion protection (landside)4 

100% 100% 100% upper 
half of levee. 
0% of lower 
half of levee 

0% 

NS-E-4 
(10,400 ft) 

FM_60_L 
(1,600 ft) No 

Fourteenmile 
Slough 

Fivemile Slough to Proposed Closure 
Structure 

Seismic Fix 
Slope Reshaping 
Levee height fix (sea level rise) 
Erosion protection (landside)4 

100% upper 
half of levee. 

100% of lower 
half of levee 

100% 100% upper 
half of levee. 
0% of lower 
half of levee  

0%1 

FM_50_L, 
(300 ft) No Fourteenmile 

Slough 
Approximately 1,500 feet west of Fivemile 
Slough 

Closure Structure 100% 100% 100% 100% 

FM_40_L, 
(1,500 ft) No 

Fourteenmile 
Slough 

Approximately 1,250 feet southeast 
setback out from proposed closure 
structure  

Seismic Fix 
Levee height fix (sea level rise) 
Erosion protection (landside)4 

100% upper 
half of levee. 

100% of lower 
half of levee 

100% 100% upper 
half of levee. 
0% of lower 
half of levee 

0%1 

FM_30_L 
(7,000 ft), No 

Fourteenmile 
Slough 

From setback cut south to Tenmile Slough Seismic Fix (adjacent levee) 
Erosion protection (landside)4 

Setback levee 

100% upper 
half of levee. 

100% of lower 
half of levee 

100% 100% upper 
half of levee. 
0% of lower 
half of levee 

0%1 

NS-E-5 
(11,500 ft) 

TS_30_L 
(5,900 ft) No 

Tenmile Slough Fourteenmile Slough to March Lane Cutoff wall 
Slope Reshaping 
Erosion protection (waterside)4 

100% 100% 100% upper 
half of levee. 
0% of lower 
half of levee 

0%1 

TS_20_L 
(1,600 ft), No 

Tenmile Slough March Lane to West March Lane/Buckley 
Cove Way 

Seismic Fix 
Slope Reshaping 
Erosion protection (waterside) 

100% upper 
half of levee. 

100% of lower 
half of levee 

100% 100% upper 
half of levee. 
0% of lower 
half of levee 

0%1 

TS_10_L 
(4,000 ft) Yes 

Tenmile 
Slough/Buckley 
Cove 

West March Lane/Buckley Cove Way to 
Calaveras River 

Seismic Fix 
Slope Reshaping 
 

100% upper 
half of levee. 

100% 100% upper 
half of levee. 

0%1 
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      Percent of Land Surface that Must be Cleared of 
Vegetation In Order to Construct Structural FRM 

Features 
      Landside Waterside3 

     
Environ 
Reach 

Cost 
Reaches1 

Project 
Levee?2 

Waterway NEPA/CEQA Reach Proposed Measure(s) Levee Slope Easement Levee Slope Easement 

Marina/San 
Joaquin River 

0% of lower 
half of levee 

0% of lower 
half of levee 

NS-E-6 
(23,000 ft) 

CR_10_R, 
CR_20_R, 
CR_30_R 
CR_40_R,  
CR_50_R, 
CR_60_R, 
CR_70_R, 
CR_80_R 
(23,000 ft) 

Yes 
(except 
CR_10_

R) 

Calaveras River 
– Right/North 
Bank 

San Joaquin River to North El Dorado 
Street 

Cutoff wall 100% Upper 
half of levee. 
0% of lower 
half of levee. 

0% 100% Upper 
half of levee. 
0% of lower 
half of levee. 

0% 

CENTRAL STOCKTON 

CS-E-1 
(8,300 ft) 

CR_10_L, 
CR_20_L, 
CR_30_L 
(8,300 ft)  

Yes 

Calaveras River 
– Left/South 
Bank 

San Joaquin River to approximately I-5 Cutoff wall 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 

CS-E-1 
(6,900 ft) 

CR_40_L 
(6,900 ft)  Yes 

Calaveras River 
– Left/South 
Bank 

Approximately I-5 to approximately North 
Pershing Avenue 

Cutoff wall 
Slope Reshaping 
 

100% 100% 100% Upper 
half of levee 
0% of lower 
half of levee 

0% 

CS-E-1 
(3,300 ft) 

CR_50_L, 
CR_60_L 
(3,300 ft) Yes 

Calaveras River 
– Left/South 
Bank 

Approximately North Pershing Avenue to 
approximately North Pacific Street 

Cutoff wall 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 

CS- 
E-2 “a” 

CR_70_L 

Yes 

Calaveras River 
– Left/South 
Bank 

Approximately North Pacific Avenue to El 
Dorado Street 

Cutoff wall 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 100% Upper 
half of levee. 
0% of lower 
half of levee. 

 

0% 

CS-E-4 
(800 ft) 

SC_30 
(800 ft) No Smith Canal At the mouth of the canal between Brown’s 

Island and Dad’s Point 
Closure Structure 100% 100% 100% 100% 

CS-E-5 
(5,000 ft) 

SJR_10_
R,  

(8,600 ft) 
 

No 

San Joaquin 
River 

From approximately 2,100 feet upstream 
of the Calaveras River to the proposed 
Smith Canal Closure Structure 

Cutoff wall 
Levee height fix (sea level rise) 

100% 100% 100% Upper 
half of levee  

0% lower half 
of levee 

0% 

SJR_20_
R 

(600 ft) 
 

No 

Smith Canal Dad’s Point from the Closure Structure to 
approximately 375 feet down Monte Diablo 
Avenue  

Floodwall 100% 100% 100% 100% 

CS-E-7 
(16,100 ft) 
 

SJR_30_
R 

(3,500 ft) No 

San Joaquin 
River 

Railroad bridge just upstream of the Port 
of Stockton to Burns Cutoff 

Cutoff wall 
Slope Reshaping 
 

100% 100% 100% upper 
half of levee 
0% of lower 
half of levee 

0% 

SJR_40_
R, Yes San Joaquin 

River 
Burns Cutoff to French Camp Slough Cutoff wall 100% Upper 

half of levee. 
0% 100% Upper 

half of levee. 
0% 

Official Version



 

 

      Percent of Land Surface that Must be Cleared of 
Vegetation In Order to Construct Structural FRM 

Features 
      Landside Waterside3 

     
Environ 
Reach 

Cost 
Reaches1 

Project 
Levee?2 

Waterway NEPA/CEQA Reach Proposed Measure(s) Levee Slope Easement Levee Slope Easement 

SJR_50_
R, 

SJR_60_
R, 

SJR_70_
R 

(12,600 ft) 

0% of lower 
half of levee. 

 

0% of lower 
half of levee. 

 

CS-E-8 
(9,800 ft) 

FCS_10_
R 

(9,000 ft) 
 

Yes 

 Part of CS-E-9 “a” and “b” NEPA Reaches Cutoff wall 100% Upper 
half of levee. 
0% of lower 
half of levee 

0% 100% Upper 
half of levee. 
0% of lower 
half of levee 

0% 

CS-E-9 
“a” 
(450 ft) 

DC_10_R  

Yeso 

Duck Creek (“a” 
only) 

French Camp Slough to 500 ft past I-5 
crossing 

Cutoff wall 100% Upper 
half of levee 
0% of lower 
half of levee- 

0% 100% Upper 
half of levee 
0% of lower 
half of levee 

0% 

CS-E-9 
“b” 
(4,000 ft) 

DC_20_R 
 No 

Duck Creek 500 feet past I-5 crossing to approximately 
Odell Avenue  

New Levee  -- 100% -- 100% 

 DC_30_R 

No 

Duck Creek Approximately Odell Avenue to McKinley 
Avenue 

Fix in-place Cutoff wall 
Levee Reshaping 
Levee height fix 

100% Upper 
half of levee. 
0% of lower 
half of levee 

0% 100% Upper 
half of levee. 
0% of lower 
half of levee 

0% 

 

1   The Cost Reaches are shown on Figures C-1 and C-6.  
2  “Project levee” refers to those existing levees that are currently part of the Federal flood risk management system. 
3   “Waterside” refers to the ecological waterside (i.e., towards any proximate canal, slough, river or stream channel).  Toe drains and agricultural ditches are not considered.  
4   The new erosion protection included in the Recommended Plan will be placed either on the waterside of the levee or on the landside of the levee.  All of this new erosion protection is placed above the waterline. The 
purpose of the North Stockton erosion protection is protect the project levee from wind and wave run-up erosion which could occur if Delta levees to the west of the project levee were to fail allowing flooding of land 
immediately west of the project levee.  The purpose of the Central Stockton erosion protection on Duck Creek is to protect the backside (landside) of the levee from erosion that could occur if floodwaters moving from the 
south to the northeast were to wrap the end of the project levee and back up against it.   

Note: New levees = 20 feet O&M easement (each side); existing non-Federal levees newly brought into the Federal system = 10 to 15 feet O&M easements.  
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Appendix E

E-1 Mosher Slough Vegetation Photos

E-2 Delta Front Vegetation Photos

E-3 Calaveras River Vegetation Photos

E-4  San Joaquin River Vegetation Photos 

E-5 French Camp Slough Vegetation Photos

Vegetation Photos by Waterway
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Mosher Slough – Showing Photo Points
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Mosher Slough – Showing two photo points. 
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Mosher Slough – Showing the west-most photo point (“U”) 
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Mosher Slough – Showing Photo point “V” on the eastern portion of Mosher Slough (6/23/15) 
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Mosher Slough – Photo “U” which Characterizes the western portion 
of Mosher Slough (6/23/15) 
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Mosher Slough – Photo “V” which characterizes the eastern portion 
of Mosher Slough (6/23/15) 

*
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Delta Front – Photo locations 
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Shima Tract – Photo Locations 
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Shima Tract – Photo point “W” -  North end of Shima Tract near 
Mosher Slough 
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Shima Tract – Photo Point “X” 
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Calaveras River North and South Banks – Photo Points 
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Calaveras River North and South Bank – Photo points 
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Calaveras River North Bank – Photo Points 
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Calaveras River North Bank – Photo Point “A” 
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Calaveras River North Bank – Photo point “B”  
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Calaveras River North Bank – Photo Point “C”  
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Calaveras River North Bank – Photo Point “D” 
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Calaveras River North Bank – Photo Point “E”  
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Calaveras River North Bank – Photo Point “F” 
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Calaveras River South Bank – Photo Point “G” 
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Calaveras River South Bank – Photo Point “H” 
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Calaveras River South Bank – Photo Point “I” 
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