APPENDIX D

Master Drainage Study
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Appendix D: Schematic Design of Morrison Spill Pipeline

MACKAY & Somps CIVIL ENGINEERS, INC.
ROSEVILLE, CA
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Appendix E: Technical Memorandum — Stand Alone
Detention Basin Alternative

MACKAY & Somps CiviL ENGINEERS, INC.
ROSEVILLE, CA :



MACKAY & Somps

ENGINEERS PLANNERS SURVEYORS
1552 Eureka Road, Suite 100, Roseville, CA 95661 (916) 773-1189

Date:
To:

From:

TM No.:
Subject:

Job No.:

TECHNICAL MEMORANDUM

September 15, 2010

Bob Shattuck, Lennar Communities
Craig Zoller, MacKay & Somps
Technical Memorandum No. 15

Stand-Alone Detention Basin Alternative
SunCreek Specific Plan
Rancho Cordova, CA

7991-10

Task No.: Task B.7

A.

Introduction

The Regional Master Drainage Study for SunCreek Specific Plan (SunCreek
SDMP) divided the SunCreek Specific Plan Area (Plan Area) into twelve separate
watersheds. Each watershed is designed to drain to a hydro-modification basin
that provides water quality treatment, summertime nuisance runoff retention and
peak runoff attenuation for storms up to the 100-year, 10-day event.

Three of the twelve watershed boundaries extend beyond the Plan Area
boundaries. The SunCreek SDMP “Baseline Conditions” model included these
“off-site” sub-watersheds as future development areas and connected them
hydraulically to their watershed’s hydro-modification basin. Therefore, the
SunCreek SDMP watersheds that have contributing off-site areas are oversized to
accommodate the future development of these off-site areas. The SunCreek
SDMP assumed these off-site areas will develop utilizing the SunCreek detention
for peak flow attenuation, hydro-modification flow duration control and water
quality storage.

The intent of this technical memorandum is to document the size of these three
basins (Basin’s 3, 5 and 7) if these three off-site areas were to mitigate their peak
flow, hydro-modification and water quality impacts within their own development
(“on-site”) and not in the SunCreek basins.

Methodology

Building on the storm drainage Sac-Calc ‘Baseline Conditions’ modeling
contained in the SunCreek SDMP, the approach to this analysis is briefly
summarized as follows:
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1. Prepare a revised watershed map that creates three additional sub-
watersheds for the ‘off-site’ areas. Connect these ‘off-site’ sub-watershed
areas to the open space preserve with a dedicated pipe that is sized to
convey undeveloped flows.

2. Revise the SDMP ‘Baseline Conditions’ model to determine the hydro-
modification basin sizes as if the Plan Area was to develop as a Stand-
Alone Project that provides water quality treatment, summertime nuisance
retention and peak flow attenuation for only the portion of the
development within it’s boundary.

3. Compare the hydro-modification basin sizes calculated with the Stand-
Alone Detention Basin Alternative to the SDMP ‘Baseline Conditions’
hydro-modification basins. If these three off-site watershed areas are to be
included in the final basin sizing for SunCreek, then the increase in hydro-
modification basin volume from the Stand-Alone Detention Basin
Alternative would represent the proportionate share of the costs to
accommodate the off-site sub-watersheds into the ‘Baseline Conditions’
hydro-modification basins.

C. Analysis

In accordance with the methodology outlined above, the following analysis was
performed:

The SDMP ‘Baseline Condition’ model was revised to a new Stand-Alone
Detention Basin Model and included new upstream off-site, undeveloped
grassland, sub-watershed areas. The Stand-Alone Detention Basin Model was
run, routing each of the three upstream off-site areas runoff through dedicated
pipelines to the open space preserve, effectively passing the upstream off-site
existing condition runoff through the Plan Area. The Stand-Alone Detention
Basin Model hydro-modification basin sizes where compared to the hydro-
modification basin sizes from the SDMP ‘Baseline Conditions’ model. Reference
Figure 1: Revised Detention Basin Sheds No. 3 and No. 5 and Figure 2:
Revised Detention Basin Shed No. 9; to review the reconfigured portion of the
SDMP for this Alternative.

D. Summary of Results

The SDMP ‘Baseline Conditions’ Alternative provides water quality treatment,
summertime nuisance flow retention and hydro-modification detention for three
upstream off-site areas. Table 1: Hydro-modification Basin Fair Share
Contributions summarizes the increases in water quality treatment, summertime
nuisance flow retention and hydro-modification basin volumes attributed to each
of the upstream off-site areas.
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Table 1: Hydro-modification Basin Offsite Shed Area’s Fair Share

Contribution
Stand-Alone Baseline Offsite Shed
. (AF) Conditions Area’s %
Basin No. 3 (AF) Share of
Baseline
Shed Area (Acres) 56.0 76.9 27.2
Water Quality 1.6 2.2 273
Summertime Nuisance Flow 0.09 0.12 5.0
(per day)
10-Year, 24-Hour Storm 4.7 11.5 59.1
100-Year, 10-Day Storm 9.6 21.3 54.9
Stand-Alone Baseline Offsite Shed
. (AF) Conditions Area’s %
Basin No. 5 (AF) Share of
Baseline
Shed Area (Acres) 144.0 201.3 28.5
Water Quality 4.1 5.7 28.1
Summertime Nuisance Flow 0.22 031 29.0
(per day)
10-Year, 24-Hour Storm 114 27.7 58.8
100-Year, 10-Day Storm 22.7 42.0 46.0
Stand-Alone Baseline Offsite Shed
. (AF) Conditions Area’s %
Basin No. 9 (AF) Share of
Baseline
Shed Area (Acres) 54.0 82.2 343
Water Quality 1.5 23 34.8
Summertime Nuisance Flow 0.08 0.13 385
(per day)
10-Year, 24-Hour Storm 4.0 10.9 63.3
100-Year, 10-Day Storm 7.7 16.8 54.2

L\Sacramento\79091\00\Master Plans\Drainage\Tech Memo - Dentention Basin Altematives (In-Tract) (2).doc
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E. Conclusion

The SDMP ‘Baseline Condition Alternative’ provides water quality treatment,
summertime nuisance flow retention and peak flow attenuation for three off-site
areas. This analysis provides the revised sizing of these basins if the off-site areas
were to mitigate their own peak flow, hydro-modification and water quality
impacts. The conclusions also provide a basis for preparing fair share agreements
to include the developed runoff generated from these off-site areas in the Plan
Area’s hydro-modification basins if that eventuality occurs.
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Appendix A
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Sac-Calc Results
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Basin n Proposed Conditions Page 1 of 9
Sacramento Hydrologic Calculator Report
September 15,2010 16:10
Project Title:  Basin n Proposed Conditions . ) . Method Sac » County HEC-1 method
Commens s Cnions it deeno Bl Condin 08 pa oo
Preparedby:  KEC
Watershed Hvdrologic Summary Data
Mean Lag Times Basin "n" Loss Rates Percent Impervious
Area Elevation Lag Time Basin Loss Rate Impervious
Watershed | (acres) (R) Method (min) Method "n" Method |  (inhr) Method Area (%)
KCOS1 16.8 203.5 Basin "n" - " Specified 0.07 _Cnmputed - Computed -
KCDV2 120.2 199.7 Basin "n" - Specified 0.043 Computed - Computed -
KCDV3 56 185 Basin "n" - Computed - Computed - Computed -
KCDVS5 14 175 Basin "n" Specified 0.051 Computed - Computed -
KCDV4 134.1 174 Basin "n" - Specified 0.044 Computed - Computed -
KCDV7 52 153.5 Basin "n" - Specified 0.037 Computed - Computed -
KCDV8 126.2 152.9 Basin "n" - Specified 0.043 Computed - Computed -
KCDV9 54 144.2 Basin "n" - Specified 051 Computed - Computed -
KCOs02 54.9 166.3 Basin "n" - Specified 0.07 Computed - Computed -
KCOS03 177 153 Basin "n" - Specified 0.07 Computed - Computed -
OSKC05 102.3 181.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV06 106.9 166.5 Basin "n" - Specified 0.039 Computed - Computed -
KCOS04 293 145.2 Basin "n" Specified 070 Computed - Computed -
KCOS06 203 166 Basin "n” - Specified 0.07 Computed - Computed -
KCA3 297.3 151 Basin "n" - Specified 0.049 Computed - Computed -
KCOs11 111 157.5 Basin "n" - Specified 007 Computed - Computed -
KCDVI1 13.8 145.1 Basin "n" - Specified 0.044 Computed - Computed -
KCDVI0 68.4 140.1 Basin "n" - Specified 0.045 Computed - Computed -
KCDV12 96.8 138.3 Basin "n" Specilied 042 Computed - Computed -
KCOS12 65 156.5 Basin "n’ - Specified 0.070 Computed - Computed -
KCOS13 21 154 Basin "n" - Specified 0.070 Computed - Computed -
KCOS14 14 145.5 Basin "n" Specified 115 Computed - Computed -
KCOS15 68.2 122.5 Basin "n" - Specified 0.07 Computed - Computed -
KCOS3A 168.5 213 Basin "n" - Specified 0.07 Computed - Computed -
EXKC13 73.3 140 Basin "n’ - Computed - Computed - Computed -
EXKCl4 95.1 120 Basin "n" Computed - Computed - Computed -
LCDV00 559.6 239.5 Basin "n" - Specified 0.115 Computed - Computed -
LCDV02 630.9 226 Basin "n" - Specified 0.115 Computed - Computed -
LCDV04 821.1 194 Basin "n" Specified 0.115 Computed - Computed -
LCDV10 7715 163.5 Basin "n" - Specified 0.115 Computed - Specified 0
DVLCO1 88.4 2184 Basin "n" - Specified 0.05 Computed - Computed -
KC3 209 183.5 Basin "n" - Specified 0.07 Computed - Computed -
KCs 57.3 184.5 Basin "n" - Specified 0.07 Computed - Computed -
KC9 282 160.5 Basin "n" - Specified 0.070 Computed - Computed -
file://C:\Temp\SacCalcProjectSnapshot.xml 9/15/2010



Basin n Proposed Conditions Page 2 of 9
Basin “n” Method Data for Lag Time Computation
. Land Use Impervious Area Percent

Channel | Centroid (% or acres)

Length | Length [ Sio -
Watershed| () (& | (wR) |Channelization] 95 [ 90 [ 85 [s0 [ 75 70160 [s0 [a0 3025 ]20]usfof s |2 |t ]1
kcosi | 1576 | 8so |oosgfUndeveloped} - 4 - 4 - 4 - 4 -1 - -1 -4 Lo oo L1l

Developed - - - - - - - . - - - . - - . - - -
KeDV2 | 3940 | 750 |ooisg Undevelopedd - 4 o} o} 4 - b -} o1 - f o b Lol Lo L]
Developed - - - - . B - - B - - - - - - B - .
Undeveloped | 2.6 | 6.8 8.1 214 129 42
434 2
KCDV3 | 1920 | 444 | 00042 |rrt B mm s e 2
KCDVs | 464 | 1907 |oproz puUndeveloped ) - 1 -} - 4 - Q- b ol -l ol Ve b o b oo Lo Lo -
Developed - - - - - - - B . . . . - - . - - -
KCDV4 | 3267 | 917 |ooo3 |[Undeveloped} - } -} - f -} -} - b - b o b oo ool
Developed - - - o - - - - - - -1 -1- - - -] -
kepvr | 16ss | sso |oooey |Undeveloped | - | - 4 - | - | - 4 -3 -t -1 -4-0-}-4-f-4-t-t-1"
Developed - - - - - - - - N B N . . B - - - -
KCDVs | 4054 | 2363 |ooopy |Undeveloped } - } - ) o} o 1 - b o} o} -} o) oo bl Lo o Lo
Developed - - - -1 -1 - - - - - | - -1 -1 - - - - -
KCDVO | 4360 | 2120 | oopy [Undeveloped ) - | - 4 - L - f -4 - Q- -1 - )}l
Developed -1 -1 -f1-1-1-1- - . - -1 -1-1- - -1 -
Undeveloped | - - - -1 - - . - N -1 - - B N - - - | -
2 214 .
KCOSO: 3900 145 005 Developed - - - —— - - - - — - - - ——
KCOS03| 2089 | 86 | opqs |Undeveloped | - 4 - f - f -1 - -1 -0 - - -1-01-1-4-0-1"-"1"°1]-
Developed - . - - - - - B - - - - - - - . - N
OskCos | 4sos | 2082 | oogy (Undeveloped} - 4 - 4 - 1 -1 - -4 -4 - L - -1 -1 -1 }-]-0-
Developed - - - - - N - - - - - - - - - . . .
KCDVos| 3313 | 1851 | oopy |Yndeveloped | -} -} - -} - 4o} o} -} -} o) ool
Developed - - - e - - - - -1 - -] - N - - -1 -
kcosos| 2745 | 1385 | ops fUndeveloped | - | - | - 4 -} -4 -1 -1 -1 - -f-1-0-1-1-1-4-1°
Developed - - - - - - - - - . - N . - - - R .
kcosos| 2377 | 1387 | ooy [ndeveloped | - 3 - f -0 -4 -} -1 - - (o3 -t-f 411t
Developed - - - - - . - - B - - . . . . - - .
KCA3 | 7016 | 3809 | oo [Undeveloped | - | - ) - ) - { -1 -1 -4 - |-} -1-4-1-}4-|-}-1"-}"
Developed - - - - - = - - - - - - - - . - - -
kcost1| 726 | s72 | wooeo |[Undeveloped) - | - | - f -} -4 -} -4 - -1 -b-p -4 44
Developed - - - - . - - - - - . . - . . . - -
kcovii| sso | 22 | oy |Undeveloped} - | -} - f - H -4 - -} -] -f-H-1-}-1-1-1-01-1-
Developed - - - - - - - - - - . - B N . N . .
keoviol 2474 | 1asy | oug |Undeveloped | -} - ) - ) - N - ) - - f - ) -} - -d--f -] -
Dcveloped - - - - - - - - - - - - N - - - - -
Undeveloped | - -l -1-1-1-1-1- - - - -1 -0 - - -1 -
v .
Kepviz| 307 | 10 | o pemee ittt e T T T
Undeveloped | - - - - - . - - - - - . . - - . - -
Kcos1z| 2632 | 1237 | .0057
¢ 3 2 005 Developed - - - - - - - - . - - - . . . . - -
kcosis| 1370 | ses | oopg pUndeveloped | - } - 1 - 1 -} -} - - f - -1 -4--1-1-1-1-1]-1-
Developed - - - - - - - - - - - - . - - N - -
kcosi4| 1990 | 1076 | oogs jUndeveloped | - f -} -} -} -1 -4 -} - -1 -1-}-4-1-1-"01-1-1°+
Developed - - - - - - - - - N B - - - R B - -
gcosts| 3317 | 1334 | oopy |Undeveloped | - f - ) -4 -} -4 - -f-)-}-}-}-p-t-)-]-1-4-
Developed - - - - - - - - - . - N N N N N N N
KCOS3A| 3787 | 1555 | o3y |Undeveloped | - | - | -} -} -4 -} -1 -} -4 -0 -1-]-}-]-1-]-"
Developed - - - - - - - - - - - - . - N - - -
A Undeveloped 100
13| 4651 74
EXKC13 27 | olos |t :
EXKC14| 79700 | 3064 | o3 [|undeveloped 100
Developed 0
LCDVOOo| 11854 | $508 | o4y jUndeveloped ) - } - % - 4 - - b -} -} -4 -4 -)-]-b-}-1-4-1-/-
Developed - - - - - - - - - - - - . - - - - -
Undeveloped | - - - - - - - - - - - - - - - - - -
Lepvoz | 1117 .
o B IR I T e e e o o B e o e e B o s e e
LCDV04 | 12480 | 2400 | ooss |Undeveloped | - 4 - 4 - 1 -} - - L -} - 1o b -1t oL
Developed - - - - - - - - - - - - - - - . - -
Lepvio| 12751 | sse6 | oo7 |Undeveloped | - | - -1 - -} -f-1-}-4-f-H-]-4-fL-Q-f-}°-
Developed - - - - - . - - w - . N - - - - - .
pvioot| 2203 | 1102 | ouog |Undevelopedf - ) -} - | -} -} - -} -4 -}-f-1-b-1-]--1-1-
Developed - - - - - N N B - - - . . - . - B N
ke | 137 | 693 | onpg (Undeveloped ) - 4 - f - 4 - - f -4 -f -0 -}-f-}-]-0-T-]-1-]-
Developed - - - - - - - - B - - B . - - - - -
KCs | 2074 | 1553 | o3 |[Undeveloped) - | - | - 1 - | -1 -4 -f-|--1-01-}-1-0-1"~-}"-1-°-
file://C:\Temp\SacCalcProjectSnapshot.xml 9/15/2010
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Developed

Page 3 of 9

KC9

1927

1115

0.0161

Undeveloped

Developed

Refer to the Dminage manual for Land Use Impervious Area Percent

*Danse Qaks, Shrubs, Vines
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Page 4 of 9

file://C:\Temp\SacCalcProjectSnapshot.xml

Infiltration Loss Rate Data
. Land Use Impervious Area Percent
Cso‘:'ltl:r (% or acres)
Watershed | Group | 95 90 35 80 75 70 60 50 40 30 25 20 15 10 5 2 1 1°
B
KCOSs1 C 438
D 12
B
KCDV2 C 1.1 262 | 122 82 | 22
D 2 367 | 216 22 | 78
B
KCDV3 C
D 26 | 6.8 81 | 214 129 | 42
B
KCDVs C 1.1
D 72 37 | 259 | 81.2 237 1 12
B
KCDV4 C 4.7
D 64 | 575 | 6.4 41 14 5.3
B
KCDV7? C 2.6 1
D 42 | 124 11.6 | 157 4.5
B
KCDV8 C 1.6
D S 589 | 372 183 | 52
B
KCDV9 C
D {(162] 25 2451 1 9.8
B
KCcosoz | € 16.3
D 38.6
B
KCOSs03 | C 12,7
D 5
B
OSKCo5 | C
D 102.3
B
KCDVO06 | C 0.9
D 23 109 | 539 5.5 | 127
B
KCOs04 C 204
D 89
B .
KCOS06 | C
D 20.3
B
KCA3 C 120 0.6 | 263
D 784 44 | 676
B
KCOSI11 C 59
D 52
B
KCDVI1I C
D 2.1 8.9 238
B
KCDVIo C
D 5 5 13.2 | 32.5 8 4.7
B
KCDvi2 | C 1.5 1
D 5.5 24 23.2 | 249 15.8 1.3
B
Kcosi2 | ¢ 27.1
D 37.9
B

9/15/2010
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C 13
KCOS!3 D 197

B

KCOS14 C
D 14

B

KCOSs1s C
D 68.2

B
KCos3A | C 326
D 135.9

B
EXKC13 C 6.5
D 66.8

B
EXKC14 C 4.1
D 91

B
LCDV00 C 307.2
D 252.4

B
LCDV02 C 182.3
D 448.6

B
LCDVO04 C 99.4
D 721.7

B
LCDV10 C 637.9
D 139.6

B
DVLCO1 C 1.8 23.8 2.8 45
D 23.6 8.2 237

B

KC3 C
D 20.9

B

KCs C
D 573

B

KC9 C
D 282

Refer to the help filc for Land Use Imperviaus Arca Percent
"Dense Osks. Shrubs, Vines

file://C:\Temp\SacCalcProjectSnapshot.xml
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Hydrograph Routing — Muskingum-Cunge (Standard)

Page 6 of 9

Width or
Length Slope Diameter Side Slope Mannings
Routing ID Route From Route To Channel Type (R) (V) (1) (H:V) "n"
Rl DET03 JKC3 Pipe 2814 0.005 3 3:1 0.015
R6A OSKCO05 J06 Trapezoidal 555 0.007 20 4:1 0.030
R4 103 Jo4 Trapezoidal 2319 00048 30 4:1 0.014
R3 J04 JOS Trapezoidal 2582 0.0039 20 31 0.015
R7 J06 J7 Trapezoidal 2058 0.0025 20 3:1 0.025
R2A KQCOS1 JO2 Trapezoidal 1510 0.0159 05 31 0.03
R2 11 Jo2 Trapezoidal 644 0.0047 5 3:1 0.03
R3 JO2 JO3 Trapezoidal 3485 .0313 5 31 0.03
R6 JOS JO6 Trapezoidal 2283 0.0031 20 31 0.03
R8 J7 Jos Trapezoidal 95 0.0025 10 1:1 0.025
R8A KCOS11 JO8 Pipe 1147 0.005 3 0.015
R9 Jog J9 Trapezoidal 3214 0.0019 20 3:) 0.03
R10B KCOS12 JO8 Trapezoidal 524 0.005 20 31 0.03
R10C KCOS13 J10C Trapezoidal 1398 0.005 10 31 0.03
RI0OD JI0C J10 Pipe 2907 0.0034 4 0.015
R3A KCOS3A JKC3 Pipe 2628 0.005 5 0.015
R10 J10 J Trapezoidal 1028 0.0022 15 2.5:1 0.07
R11 J1] JI12 Trapezoidal 2966 0.0022 15 2.5:1 0.07
R21A J20 R21B Trapezoidal 6000 0.0032 20 4:1 0.03
R21B R21A J21 Trapezoidal 5933 0.0032 20 4:1 0.03
R22 121 J22 Trapezoidal 7495 0.0055 20 3:1 0.03
R23 J22 Trapezoidal 1171 0.0026 10 2:1 0.03
R20 LCDVOO J20A Trapezoidal 2721 0026 20 31 0.015
R20B J20A J20 Trapazoidal 2119 0.00566 20 3:1 0.07
KC3R KC3 N Pipe 818 .005 4 0.013
KC5R KCs JKCS Pipe 2330 0.005 4 0.013
KC9R KC9 JKCo Pipe 1972 0.005 4 0.013
file://C:\Temp\SacCalcProjectSnapshot.xml 9/15/2010
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Detention Basin Data
Qutlet Data
Detention Elev. | Area
Basin | initial Condition Pond Storage Relation () | (sq Ry |QCoet: [Exponent
Elevation) 1274 | 1285 | 1285 | 1305 | 1315 1| 54 | 61 | os
Elevation ()
® ¢ Area
(ac) 6.38 6.61 6.89 723 7.81 128.50 84 2.6 15
Pump Data
A3DET Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums On
()
Elevation at which Pump Turns
Off ()
QOutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation () | (sqft) Q Coef. [Exponent
Blevation! 473 | 473 {174 | azs | aze |7 | s | 1me | uso | 1s1 f172e) 241 | 61 | s
Elevation 2 ()
(f)
?;:)a 2,108 | 2.249 | 2.395 | 2.546 | 2.701 | 2.861 | 3.025 | 3.194 | 3.368 | 3.546 | 180.5 | 230 26 15
Pump Data
DET02 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (R)
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area Q Coef, [Exponent
Basin | Initial Condition Pond Storage Relation (f) | (sqft) e
E’“ﬁ“‘“ 1705 | 1725 | 1735 | 1745 [ 1755 | 176.5 | 1775 | 1785 | 179 17191 545 | 61 | 05
Elevation 1715 (M
(f) ’ Area
(ac) 1.435 | 1.552 | 1.674 1.8 1.931 | 2.066 | 2,206 | 2.351 | 2425 178.5 190 2.6 1.5
Pump Data
DETO03 Pump | Pump 2 Pump 3 Pump 4 Purap 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On(ft)
Elevation at which Pump Tums
Off(N)
Qutlet Data
Detention Elev. Area Q Coef [Ex |
Basin | Initial Condition Pond Storage Relation () |(sqfty i
] F""‘"f““"" 162 | 163 | 164 | 165 | 166 } 167 | 168 | 169 | 170 | 1705 | 162.875) 241 | .61 0.5
Elevation 162 (fy
)
?:z? 3636 | 3.821 | 4011 | 4205 | 4404 | 4608 | 4.816 | 5.028 | 5.245 | 5.356 170 251 26 15
Pump Data
DETO04 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tumns
Elevation at which Pump Tums
()
Qutlet Data
Detention | Elev. | Area Q Coct.[E
Basin | Initial Condition Pond Storage Relation ) | (sqft) - |Exponent
Elevation 1
159 (f) 159 160 161 162 163 164 165 166 159.5 1 1.57 .61 05
Elevation|
file://C:\Temp\SacCalcProjectSnapshot.xml 9/15/2010
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Basin n Proposed Conditions

|

® l I ?;:? 3954 l 4.147 | 4.344 | 4.546 l 4.753 | 4.964| 518 ‘ 5.4 | ‘ 165.5 l 315 26 | 1.5
Pump Data
Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
DETOS Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Outlet Data
Detention Elev. | Area | oot |Exponent
Basin | Initial Condition Pond Storage Relation (f) | (sqft) T
) E“’(V[?;"’“ 1465 | 147.5 | 1485 | 1495 | 1505 | 1515 | 1525 | 153.5 | 154 147 | 157 | 61 | 05
Elevation 146.5
(@ "1 Area
(a<) 3143 1 3315 ] 3492 | 3.675 | 3.859 | 4.05 | 4245 | 4444 | 4.546 1535 170 26 1.5
Pump Data ‘
DET06 Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Tumns
ff (f1)
Qutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ®) | (sqfry | @ Cock |Exponent
E’°"§“°" 139.5 | 1405 | 1435 | 1415 | 1425 | 1445 | 1455 | 146.5 | 147 140. | 157 | 61 | os
Elevation 139.5 v
) ’ Area
(@) 1.042 | 1,142 | 1.246 | 1.356 | 1469 | 1.588 | L.711 | 1.839 | 1.904 146.5 135 2.6 1.5
Pump Data
DET0? Pump 1 Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area Q Coef [Exponent
Basin | Initial Condition Pond Storage Relation (fY) | (sqft) N
Ekg’g;""“ 1375 | 1385 | 139.5 | 140.5 | 1415 | 1425 | 1435 | 1445 | 145.5 | 146 [138375| 241 | 61 | 05
Elevation 1375
(®) ' Area
(ac) 2748 1 2909 | 3.075 | 3.246 | 342 | 3.6 | 3.784 | 3973 | 4.166 | 4.264 | 1455 | 235 26 15
Pump Data
DETO08 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area
Basin_| Initial Condition Pond Storage Relation () | (sq fr) |Q Coet [Exponen
E’e(‘?‘“’" 130.5 [ 1315 | 132.5 | 1335 | 1345 | 1355 | 1365 | 137.5 | 1385 131, | 785 | .61 05
Elevation 130.5 )
(;:;‘ 1322 ] 1435 | 1.552 | 1.674 18 1.931 | 2.066 | 2.206 | 2.351 138 130 2.6 L5
DET09 Pump Data
Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
9/15/2010
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Basin n Proposed Conditions Page 9 of 9
On (ft)
Elevation at which Pump Turns
Off ()
Qutlet Data
Detention Elev. | Area Q Coef |E
Basin | Initial Condition Pond Storage Relation ) | (sqft) - [FHPORET
E""’é‘i“ 1325 1 1335 | 134.5 | 1355 | 136.5 | 1375 | 1385 | 1395 133 | 785 | 61 05
Elevation 130.5 ®
() | Ara
(a:) 0.119 | 0.154 | 0.194 | 0.239 | 0.288 | 0.342 04 0.463 139 50 26 1.5
Pump Data
DETI11 Pump | Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Tums
Off (ft)
Outlet Data
Detention Elev. | Area Q Cocf.|E
Basin | Initial Condition Pond Storage Relation () | (sqm) N
E'“g;i"“ 1275 | 1285 | 129.5 | 130.5 | 1315 | 1325 | 1335 | 1345 | 1355 | 136 | 1280 | 157 | 61 | 05
Elevation 127.5 (
(¢1) I B
?ar:)a 0946 | 1042 | 1142 | 1.246 | 1356 | 1.469 | 1.588 | 1.711 | 1.839 | 1.904 | 135.5 150 26 1.5
Pump Data
DETI0 Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (R)
Elevation at which Pump Tums
OfF (R)
Qutlet Data
Detention Elev. | Area
. . .. . E
Basin | Initial Condition Pond Storage Relation (ft) | (sqft) Q Coef [Exp
E""r‘:“”‘ 1275 | 1285 | 120.5 | 1305 | 1315 | 1325 | 133.5 | 1345} 135 1280 [ 2355 | 61 | 05
Elevation 1275 0
(fY : Arca
(u"c') 2321 | 247 | 2623 | 2.78 | 2942 | 3.109 | 328 | 3.456 | 3.546 1345 200 26 1.5
Pump Data
DET12 Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump | lydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (f)
Elevation at which Pump Turns
QOutlet Data
Detention Elev. | Area Q Cocf. |Ex;
Basin | Initial Condition Pond Storage Relation ) |(sqft) i
E'c(‘z;“’“ 207.5 | 2085 | 209.5 | 2105 | 2105 | 2125 | 2135 | 2145 | 2155 | 2165 {208.125) 123 | 61 | 05
Elevation 2075
D] ) Area
(ac) 1.214 | 1.322 | 1.435 | 1.552 | 1.674 1.8 1.931 | 2.066 | 2.206 | 2.351 216 190 2.6 1.5
Pump Data
DETO! Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cls)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Turns
Off (ft)
file://C:\Temp\SacCalcProjectSnapshot.xml 9/15/2010



Sacramento method results Page 1 of 5

View HEC-1 output

Sacramento method results
(Project: Basin n Proposed Conditions)
(100-year, 1-day rainfall)

Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
KCOSs15 82. 12:30 A1
KCA3 336. 12:34 46
A3DET 276. 12:46 46 130. 15.
OSKCO05 116. 12:33 .16
R6A 116. 12:34 16
KCOS06 60. 12:04 .03
KCO0S02 61. 12:34 .09
KCOs1 31. 12:14 .03
R2A 31. 12:18 .03
KCDV2 253. 12:11 .19
DET02 27. 13:42 19 178. 16.
KC3 40, 12:13 .03
KC3R 40. 12:14 .03
KCDV3 88. 12:19 .09
DETO03 5.6 17:19 .09 177. 10.
R1 5.6 17:25 .09
KCOS3A 224, 12:25 .26
R3A 224, 12:28 .26
JKC3 228. 12:28 35
J1 276. 12:28 .57
R2 276. 12:29 .57
Jjoz2 297. 12:28 .60
R3 297. 12:32 .60
KCDV4 238. 12:15 21
DETO04 24. 15:04 21 167. 21.
103 379. 12:33 .89
R4 378. 12:36 .89
KCOS03 29, 12:17 .03
KCDV3 217. 12:21 23
DETO05 18. 15:47 .23 165. 25.
KCs 87. 12:20 .09
KC3R 86. 12:23 .09
JKCs 99. 12:23 31
Jo4 474, 12:34 1.24
RS 472, 12:38 1.24
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Sacramento method results

KCOS04
KCDV06
DET06
J0s

R6
KCDV7
DETO07
KCDV8
DETO08
Jo6

R7

17

RS
KCOSI11
R8A
KCOS12
R10B
KCDV11
DETI11
KCDV9
DET09
KC9
KC9R
JKC9
Jjo8

R9

J9
KCOS14
KCOS13
R10C
J10C
R10D
KCDVI0
DET10
KCDVI12
DET12
J10

R10
EXKC13
1

R11

file://P:\799 1\hydro\HEC-HMS_SAC_COUNTY\Proposed Conditions\7991dev_rev_det ...

74.
193.
17.
504,
500.
138.

16.

201.

26.
653.
649,

92s.
924,

23.
23.
89.
89.
43.
8.0
79.
8.6
47.
47.
53.
1025.
100s.
1059.
16.
40.
39.
51,
S1.
137.
19.
178.
24,
1129.
1113,
151.
1145.
1106.

12:07
12:15
15:20
12:37
12:42
12:06
13:07
12:19
14:33
12:41

12:45
12:45
12:45
12:10
12:13
12:23
12:25
12:04
12:34
12:23
15:28
12:17
12:20
12:20
12:44
12:52
12:51
12:32
12:13
12:18
12:19
12:26
12:12
13:37
12:14
13:52
12:51

12:54
12:11

12:54
13:04

.05
A7

1.45
1.45
.08
.08

.20
1.92
1.92
2.38
2.38

2.65
2.65
2.76
.02
.03
.03
.05
.05
11
JH
15
15
3.07
3.07
N
3.19
3.19

152.

144,

143.

137.

136.

134.

132.

6.0

8.8

7.7

.00

.00

.00

.00

Page 2 of 5
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Sacramento method results

Page 3 of §

EXKC14 34, 15:09 A5
J12 1122, 13:04 3.33
LCDV02 314. 13:52 99
DVLCO01 170. 12:13 14
DETO01 15. 14:28 14 215. 12.
LCDV00 269. 13:55 .87
R20 269. 14:01 .87
J20A 284, 14:01 1.01
R20B 284. 14:09 1.01
J20 591. 14:01 2.00
R21A 590. 14:14 2.00
R2IB 588. 14:28 2.00
LCDVo04 421. 13:49 1.28
J21 944, 14:15 3.28
R22 943, 14:27 3.28
LCDV10 386. 13:47 1.21
122 1263. 14:15 4.50
R23 1262. 14:17 4.50
(10-year, 1-day rainfall)

Peak Time of Basin Peak Peak

flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-fi)
KCOS15 44, 12:30 11
KCA3 184, 12:34 .46
A3DET 142. 12:51 46 129. 12.
OSKC05 63. 12:33 .16
R6A 63. 12:35 16
KCO0S06 30. 12:04 .03
KCO0S02 33. 12:33 .09
KCOS1 16. 12:14 .03
R2A 16. 12:19 .03
KCDV2 132. 12:11 19
DET02 21. 13:36 19 176. 9.9
KC3 21. 12:13 .03
KC3R 21. 12:14 .03
KCDV3 47. 12:19 .09
DETO03 44 15:37 .09 175. 6.2
R1 4.4 15:46 .09
KCOS3A 119, 12:25 26
R3A 119. 12:29 .26
JKC3 122. 12:29 35

file://P:\799 1\hydro\HEC-HMS_SAC_COUNTY\Proposed Conditions\7991dev_rev_det_... 9/15/2010



Sacramento method results

A J|

R2

102

R3
KCDV4
DET04
JO3

R4
KCOS03
KCDVs
DETO05
KCs
KCSR
JKCs
J04

RS
KCOSs04
KCDV06
DET06
105

R6
KCDV7
DETO07
KCDV3
DETO08
J06

R7

17

R8
KCOS11
R8A
KCOS12
R10B
KCDV11
DET11
KCDV9
DETO09
KC9
KC9R
JKC9
Jog

file://P:\7991\hydro\HEC-HMS_SAC_COUNTY\Proposed Conditions\7991dev_rev_det ...

154.
153.
165.
165.
127.

18.
214,
213.

15,
117.

46.

46.
56.

266.
266.

37.
103.

13.
287.
284,

570.

12:28
12:30
12:29
12:34
12:15
14:03
12:34
12:38
12:17
12:21
15:23
12:20
12:24
12:24
12:36
12:41
12:07
12:15
14:39
12:40
12:47
12:06
13:10
12:19
14:05
12:45
12:50
12:50
12:50
12:10
12:13
12:23
12:26
12:04
12:27
12:22
15:03
12:17
12:20
12:20
12:49

57
.57
.60
.60
21
.21
.89
.89
.03
23
23
.09
.09
31
1.24
1.24
.05
17
17
1.45
1.45
.08
.08
.20
.20
1.92
1.92
2.38
2.38
.02
.02

.10
.02
.02
.08
.08
.04
.04
.13
2.65

165.

163.

150.

143.

141.

135.

134.

13.

3.6

5.4

.00

00
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Sacramento method results Page 5 of 5
R9 562, 12:58 2.65
J9 590. 12:58 2.76
KCOS14 8.7 12:32 .02
KCOS13 21, 12:13 .03
R10C 21. 12:20 .03
J10C 27. 12:21 .05
RIOD 27. 12:28 .05
KCDV10 72. 12:12 g1
DET10 15. 13:28 g1 131. 4.4
KCDV12 95. 12:14 A5
DETI12 19. 13:43 15 131. 7.7 .00
J10 637. 12:57 3.07 ‘
R10 630. 13:02 3.07
EXKCI13 78. 12:11 11
J11 652. 13:01 3.19
R11 634. 13:14 3.19
EXKC14 20. 15:11 .15
J12 644. 13:14 333
LCDVO02 182. 13:54 .99
DVLCO1 90. 12:13 .14
DETO1 12. 13:49 .14 2i2. 7.0
LCDV00 155. 13:57 .87
R20 155. 14:03 .87
J20A 166. 14:03 1.01
R20B 166. 14:14 1.01
J20 344. 14:03 2.00
R21A 343. 14:19 2.00
R21B 342. 14:36 2.00
LCDV04 245. 13:51 1.28
J21 546. 14:23 3.28
R22 546. 14:37 3.28
LCDV10 218. 13:49 1.21
J22 720. 14:26 4.50
R23 720. 14:28 4.50
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Sacramento method results

Sacramento method results

(Project: Basin n Proposed Conditions)

(100-year, 10-day rainfall)

Page 1 of 3

View HEC- i

Peak Time of Basin Peak Peak

flow peak area stage storage  Diversion volume
ID (efs) (hours) (sq. mi) (feet) {ac-ft) (ac-ft)
OSKCO05 58. 153:11 16
R6A 58. 153:14 .16
KCOS06 13. 152:48 .03
KCO0S02 30. 153:12 .09
KCOS1 11. 153:01 .03
R2A 1. 153:07 .03
KCDV2 82. 153:00 19
DETO02 26. 154:13 .19 178. 15. .00
KC3 13. 153:01 .03
KC3R 13. 153:03 .03
KCDV3 37. 153:03 .09
DETO3 5.8 154:48 .09 178. 11.
Rl 58 154:56 .09
KCOS3A 100. 153:06 26
R3A 100. 153:10 .26
JKC3 105. 153:10 35
J1 142, 153:09 .57
R2 142. 153:11 .57
Jo2 153. 153:10 .60
R3 153. 153:15 .60
KCDV4 89. 153:02 21
DET04 24, 154:23 21 167. 21.
J03 206. 153:13 .89
R4 206. 153:19 89
KCOS03 11. 153:02 .03
KCDVs 93. 153:04 23
DETOS 18. 154:45 23 165. 27.
KC3 3s. 153:03 .09
KC5R 35. 153:07 .09
JKCS 52. 153:09 31
JO4 266. 153:15 1.24
R5 265. 153:19 1.24
KCOs04 19. 153:00 .05
KCDVO06 73. 153:02 17
DETO06 17. 154:27 17 152. 19. .00

file://P:\799 1\hydro\HEC-HMS_SAC_COUNTY\Proposed Conditions\7991dev_rev_det_...
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Jos

Ré
KCDV7
DETO7
KCDV8
DETO8
106

R7
KCOS15
KCA3
A3DET
KCOS11
R8A
KCOS12
R10B
KCDV11
DET11
KCDbV9
DET09
KC9
KC9R
JKC9
Jo8

RS

19
KCOS14
KCOS13
R10C
JioC
R10D
KCDV10
DETI10
KCDV12
DETI12
J10

RI10
EXKC13
Ji

R11
EXKC14
J12
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292.
292.
37.
15.
83.
25,
394.
394.
39.
171.
162.
7.1
7.1
38.
38.
9.7
6.5
35.
8.7
18.
18.
26.
233.
231.
267.
8.0
14.
13.
21.
21.
46.
17.
66.

327.
325.

48.
353.
349.

28.
368.

153:18
153:23
153:00
154:06
153:03
154:27
153:20
153:24
153:10
153:12
153:26
153:00
153:03
153:05
153:08
152:47
153:09
153:05
154:41
153:02
153:06
153:07
153:16
153:28
153:25
153:11
153:01
153:08
153:09
153:16
153:01
154:13
153:01
154:17
153:24
153:28
153:00
153:26
153:39
155:29
153:40

1.45
1.45
.08
.08
.20
20
1.92
1.92
.11
46
46
02
02
.10
.10
.02
.02
.08
.08
.04
.04
A3
.73
73
.84
02
.03
.03
.05
.05
a1
.11
15
15
1.15
1.15
A1
1.27
1.27
15
1.42

144,

143,

129.

136.

136.

133.

132.

5.1

18.

13.

9.0

6.6

.00

00

.00

00

.00

.00
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Sacramento method results Page 3 of 3
LCDV02 233. 154:22 .99
DVLCO01 59. 153:01 14
DETO01 1S. 154:19 14 215. 12. .00
LCDV00 200. 154:25 .87
R20 200. 154:31 87
J20A 215. 154:30 1.01
R20B 215. 154:40 1.01
J20 445. 154:30 2.00
R21A 444, 154:46 2.00
R21B 444, 155:01 2.00
LCDV04 312. 154:19 1.28
J21 728. 154:44 3.28
R22 728. 154:57 3.28
LCDV10 280. 154:18 1.21
J22 982. 154:45 4.50
R23 982. 154:47 4.50
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Appendix F: Technical Memorandum — Community Park
Detention Basin Alternatives

MACKAY & Somps CiviL ENGINEERS, INC.
ROSEVILLE, CA



MACKAY & S0mPS

ENGINEERS PLANNERS SURVEYORS
1552 Eureka Road, Suite 100, Roseville, CA 95661  (916) 773-1189

TECHNICAL MEMORANDUM

Date: August 6, 2010
To: Bob Shattuck, Lennar Communities
From: Craig Zoller, MacKay & Somps
TM No.: Technical Memorandum No. 5
Subject: Community Park Detention Basin
SunCreek Specific Plan
Rancho Cordova, CA
Job No.: 7991-10

Task No.: Task B.1

A. Introduction

The SunCreek Community Park is located in the center of the Plan Area. The area
located north of the Community Park is planned for development with various
types of land uses which include a high school and middle school that abut the
northern boundary. The area located to the south of the Community Park is
planned as a wetland preserve that is centered over a tributary to Laguna Creek.
The Community Park is located in a 214 acre watershed that drains from the north
to the south through the Community Park site towards the wetland preserve and
the Laguna Creek tributary.

The United States Army Corps of Engineers (Corps) established a Conceptual
Level Strategy (Strategy) for preserving the natural resources within the SunCreek
Specific Plan Area which mandates that runoff from developed areas cannot drain
directly into a preserve area. Instead the runoff must be directed to strategically
located detention basins for water quality treatment and peak flow attenuation.
Since the Community Park is located adjacent to a wetland preserve and is within
a large developed watershed that drains through it, a water quality/detention basin
needs to be located within the park.

The SunCreek Master Drainage Study (SDMP) has designated the Community
Park detention basin as Detention Basin no. 5 (DB 5). The SDMP has designed
the water quality/detention basins as a single use component of the plan area that
will be improved as a visual amenity. However, they do not include any type of
park improvement that could be used by the Plan Area residents. The SDMP has
determined that DB 5 has a basin footprint area of approximately 9.43 areas. This
footprint is the area necessary to provide water quality treatment and peak flow

-SINCE 1953~
1552 EUREKA ROAD SUITE 100 ROSEVILLE, CALIFORNIA 95661-3040 PHONE (916) 773-1189 FAX (916) 773-2595
OFFICES: PLEASANTON ROSEVILLE

WwWw.msce,com

L:\Sacramento\7991\00\Master Plans\Drainage\Tech Memo - Community Park Joint Use Basin.doc



Technical Memorandum
August 6, 2010
Page 2 of 6

attenuation for all storms occurring within the watershed up to and including the
100-year, 10-day storm.

The Community Park site is 39.04 acres with approximately 24% of that area
being utilized as DB 5. The large area needed to be set aside as DB 5 severely
impacts the area that can be used for park amenities.

The Cordova Park and Recreation District (CPRD) will allow for a portion of the
Community Park to be designed as a joint use park/storm runoff water quality
treatment detention facility allowing inundation of the park turf areas for no more
than 72 hours during a peak storm event.

The intent of this technical memorandum is to document that BD 5 can be
designed as a joint use facility reducing the basin footprint area and increasing the
useable community park area and not exceed the CPRD requirements of
maximum turf area inundation duration of 72 hours.

B. Methodology

Building on the storm drainage Sac-Calc Baseline Conditions modeling contained
in the SDMP, the approach to this analysis is briefly summarized as follows:

1. Prepare a schematic Community Park - DB 5 layout and design to
maximize the recreational use of the park.

2. Utilize the schematic Community Park - DB 5 design to prepare area-
elevation curves for incorporation into the SDMP Sac-Calc model.

3. Run the SDMP Sac-Calc model and develop time stage duration graphs
for the various storm durations modeled to determine how much of the
park is inundated with runoff and how long the inundation last.

4. Utilize the Sac-Calc results to determine how much partial park credit the
Community Park site will provide when used as a joint use facility.
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OFFICES: PLEASANTON ROSEVILLE
Www.msce.com
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The CRPD has the following criteria for a park site to meet and still receive

partial credit as a park.

Table 1: Floodplain Limits on Park Acres

Accepte(il]g):;l;;l;;e?gee:) ased on Percentage of acreage accepted*
100 year flood or above 100%

50 year flood to 100 year flood 90%

25 year to 50 year flood 70%

10 year to 25 year 50%

10 year flood and below 0%

* Inundation is limited to only turf areas with duration not to exceed 72 hours.
C. Analysis

In accordance with the methodology outlined above, the following analysis was
performed:

Utilizing a schematic Community Park site plan and the adjacent land use plan,
the preparation of a schematic Community Park rough grading contour plan was
completed. The adjacent development areas schematic contour grading was
adjusted so the overland releases from the development releases into the detention
basin and not the preserve area. The Community Park site plan schematic contour
grading plan was designed so only the turf play fields would be inundated with
runoff and features such as shade structures, bathrooms, parking lots, play
structures, amphitheaters and courts where above the 100-year, 10-day water
surface. The schematic rough grading contour plan was used to develop an area-
volume curve for the joint use Community Park detention basin. Refer to Exhibit
1: Community Park —Detention Basin Site Plan in the Appendix.

In compliance with the Corps Strategy, a permanent water quality basin must be
provided. The water quality basin will treat all runoff from the developed area of
the watershed including the summertime irrigation runoff. The summertime
irrigation runoff is required to be withheld from discharging into the preserve
areas. Therefore, it is highly likely that some water would always be within the
water quality basin. In order to maintain the health of the aquatic plants and
species within the water quality basin, a minimum water depth of 4 feet is
desirable. DB 5 water quality basin is sized to hold up to 4.0 acre-feet of water.
DB 5 water quality basin will be lined to prevent infiltration and loss of water and
will have an outlet set at an elevation of 7 feet above the basin floor. Should the
water quality basin reach is its capacity; the basin will have an outfall structure
and pipeline that connects to the hydro-modification basin. The hydro-
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modification basin will have a leach field constructed in the basin floor that will
percolate any excess summertime irrigation runoff. Refer to Exhibit 2: Detention
Basin No. 5, Schematic Cross Section in the Appendix

The Corps Strategy also suggests that the existing tributaries and creeks within the
Plan Area should not be modified hydraulically due to development occurring
within the watershed. The existing tributaries and creeks within the Plan Area
should not experience an increase in erosive energy during any storm up to and
including the 10-year, 24-hour storm the due to development occurring within the
watershed. To achieve this goal, a hydro-modification basin is required that will
meter the release rate out of the basin so it mimics the undeveloped watershed.
The hydro-modification basin slowly meters the runoff out through an outlet
structure designed so the pre- and post-development flow duration curves for the
receiving water course is within the allowed tolerance.

The Baseline Conditions Sac-Calc model was modified to incorporate the changes
in DB 5 and rerun. The nearest downstream compliance point will be used to
compare peak flows from the Baseline Conditions Model and the revised DB 5
model to insure that there is a “No Net Change” condition.

. Summary of Results

The Sac-Calc technical results together with the schematic contour grading plan
of the Community Park demonstrates that it is technically feasible to have a joint
use park-water quality-detention facility. The Sac-Calc program indicates that the
Community Park would be inundated as shown in Table 2:

Table 2: Community Park Inundation — Duration

1552 EUREKA ROAD SUITE 100 ROSEVILLE, CALIFORNIA 95661-3040 PHONE (916) 773-1189 FAX (916) 773-2595

OFFICES:

PLEASANTON ROSEVILLE
WWW.mSCe.com

L:\Sacramento\7991\00\Master Plans\Drainage\Tech Memo - Community Park Joint Use Basin.doc

Water Surface Elevation Hours Water is Hours Water is
Above Elevation Above Elevation

(100-Year, 24-Hour) | (100-Year, 10-Day)

162.5 0 2

162.0 0 6

161.0 3 10

160.0 10 22

159.0 14 52
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The DB 5 hydro-modification basin has a holding capacity of 26.3 acre-feet of
water below elevation 159.0 The SDMP 10-year, 24-hour hydro-modification
storage volume for DB 5 is 19.0 acre-feet.

Once the water surface elevation drops below the invert elevation of the Detention
Basin Outlet Structure, the remaining runoff is dissipated at a rate of
approximately 5 cfs over a 48-hour period. The runoff will enter the Outlet
Structure through a series of small orifices set at various elevations to control the
release rate. Depending on the final design elevations of the basin bottom, the
runoff will be discharged in one of two ways; a gravity pipeline or a pump station.
A gravity outfall pipe could be extended downstream approximately 2,000 feet
where it will discharge into the preserve area or a small 5 cubic foot per second
pump station be could be constructed adjacent to BD 5 and discharged to the
preserve area. ’

E. Conclusion

The SDMP DB 5 can be designed in conjunction with the SunCreek Community
Park Site to meet the Corps Strategy and CRPD recreational needs of the
SunCreek Specific Plan Area.
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Appendix A
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Sacramento methoed results

Sacramento method results

(Project: Basin n Proposed Conditiens)

(100-year, 1-day rainfall)

Page 1 of 4

Vi CC- !

Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
D (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
KCOS15 82. 12:30 A1
KCA3 338. 12:34 46
A3DET 278. 12:46 46 130. 15.
OSKCO05 117, 12:33 .16
R6A 117. 12:34 16
KCOS06 60. 12:04 .03
KCO0S02 61. 12:33 .09
KCOS1 31, 12:14 .03
R2A 31. 12:18 .03
KCDV3 115. 12:21 A2
DETO03 7.9 16:02 2 175. 14,
R1 7.9 16:09 A2
KCDV2 253, 12:11 19
DET02 24, 13:55 19 176. 18.
KCOS3A 225, 12:25 26
R3A 224, 12:28 26
J1 251, 12:28 37
R2 250, 12:30 37
J02 2l 12:29 .60
R3 271, 12:33 .60
KCDV4 239. 12:15 21
DET04 23 15:07 21 166. 22,
Jo3 353, 12:33 .89
R4 352 12:37 .89
KCOS03 54, 12:15 .05
KCDVS5 302. 12:21 21
DETOS 32 15:18 31 161. £l
104 404. 12:36 1.25
RS 403. 12:40 1.23
KCOS04 74. 12:07 .05
KCDV06 170. 1218 15
DETO06 16. 15:15 218 157. 16. .00
105 433. 12:40 1.45
R6 428, 12:45 1.45
KCDV7 138. 12:06 .08

file://P:\7991\hydro\HEC-HMS_SAC COUNTY\Proposed Conditions\7991dev_w_detent... 7/27/2010
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DET07 16. 13:08 08 144, 6.1 .00
KCDV8 201. 12:19 20
DETO8 22, 15:14 20 140. 22, .00
106 571 12:44 1.92
R7 567. 12:48 1.92
17 844, 12:48 2.38
R8 844, 12:48 2.38
KCOS11 23. 12:10 .02
R8A 23. 12:13 .02
KCDV9 119. 12:23 A3
DET09 12. 15:27 A3 136. 14.
KCDVI1 43. 12:04 .02
DETI1 79 12:35 .02 136. 1.0
108 868. 12:48 2.55
RO 851. 12:56 2.85
19 901. 12:55 2.66
KCOS14 23. 12:18 .02
KCOS13 40. 12:13 .03
KCOS12 89. 12:23 .10
R10B 89. 12:25 .10
J10B L5, 12:23 A3
R10C 115 12:27 A3
J10C 133. 12:26 .16
R10D 132. 12:31 .16
KCDV10 137, 12:12 i |5
DETI10 16. 13:43 .11 132. 8.8 .00
KCDV12 179. 12:14 15
DETI12 24, 13:52 15 131. 13, .00
J10 1020. 12:54 3.07
R10 1007. 1237 3.07
EXKCI3 151, 12:11 A
J11 1039. 12:57 319
R11 1008. 13:07 3.19
EXKC14 34, 15:09 A
J12 1024. 13:07 3.3
(10-year, 1-day rainfall)

Peak Time of Basin Peak Peak

flow peak arca stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
KCOS15 48. 12:30 o
KCA3 199. 12:34 46

file://P:\7991\hydro\HEC-HMS_SAC_COUNTY"‘Proposed Conditions\7991dev_w_detent... 7/27/2010
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R8A 13. 12:13 .02
KCDV9 70. 12:23 13
DETO0% 9.3 15:00 13 135. 8.3 .00
KCDVI11 24, 12:04 02
DET11 6.2 12:30 02 134. 6 .00
Jog 520. 12:53 2.55
RO 510, 13:02 2.55
I9 538. 13:01 2.66
KCOs14 13. 12:18 .02
KCOS13 23. 12:13 .03
KCOS12 51, 12:23 .10
R10B 51. 12:26 10
J10B 66. 12:24 A3
RI10C 66. 12:28 13
J10C 76. 12:27 .16
R10D 76. 12:33 .16
KCDV10 79. 12:12 11
DET10 13. 13:36 d1 131. 54 .00
KCDVI12 104. 12:14 15
DET12 19. 13:41 A5 130. 7.8 .00
J10 613. 13:00 3.07
R10 605. 13:04 3.07
EXKC13 86. 12:11 A1
! 625. 13:04 3.19
R11 607. 13:16 3.19
EXKC14 20. 15:09 15
J12 617. 13:16 333

file://P:\7991\hydro\HEC-HMS_SAC_COUNTY\Proposed Conditions\7991dev_w_detent... 7/27/2010
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Sacramento Hydrologic Calculator Report
July 27,2010 18:41

Page 1 of 8

Project Title:  Basin n Proposed Conditions Method: Sacramento County HEC-1 method
Commenis: }I’B%pus:trl Condillions‘ \‘vilh local detention - Bascline Condition 10 yr and Date: 8/6/2008
yr 24 hour storrms
Preparcd by: KEC
Watershed Hydrologic Summary Data
Mean Lug Times Basin "n" Loss Raies Percent Impervious
Area Elevation Lag Time Basin Loss Rate Impervious
Watcershed (acres) (ft) Method (min) Mcthod "n" Method {in/hr) Method Arca (%)
KCOS1 16.8 203.5 Basin "n" - Specificd 0.07 Computed - Computed -
KCDV2 120.2 199.7 Basin "n" - Specificd 0.043 Computcd - Computed -
KCDV3 76.9 185 Basin "n" - Computed - Computed - Compuied -
KCDVS 2013 175 Basin "n" - Specificd 0.051 Computed - Computed -
KCDV4 134.1 174 Basin "n" - Specified 0.044 Computed - Computed -
KCDV7 52 153.5 Basin "n" - Specified 0.037 Compuied - Computed -
KCDVE 126.2 152.9 Basin "n" - Specified 0.043 Compuled - Computed -
KCDV9 82.2 144.2 Basin "n" - Specified 051 Compuled - Compuicd =
KCOS02 54.9 166.3 Basin "n" - Specified 0.07 Compuled - Computed -
KCOS03 30.4 153 Basin "n" - Specified 0.07 Computed - Computed -
OSKCO05 102.3 181.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV06 94.2 166.5 Basin "n" - Specified 0.039 Computed - Computed -
KCOS04 29.3 145.2 Basin "n" - Specified .070 Computed - Computed -
KCOS06 20.3 166 Basin "n" - Specified 0.07 Computed - Computed -
KCA3 297.3 151 Basin "n" - Specified 0.049 Computed - Computed -
KCOST1 111 1575 Basin "n" - Specificd 0.07 Computed - Computed -
KCDV1I 13.8 145.1 Basin "n" - Specified 0.044 Computed - Computed -
KCDV10 68.4 140.1 Basin "n" - Specificd 0.045 Computed - Computed -
KCDVI12 96.8 138.3 Basin "n" - Specified 042 Computed - Computed -
KCOSI12 65 156.5 Basin "n" - Specified 0.070 Computed - Computed -
KCOS13 21 154 Basin "n" - Specified 0.070 Compuicd - Computed -
KCOS14 14 145.5 Basin "n" - Speciticd 070 Computed - Computed -
KCOS13 68.2 122.5 Basin "n" - Specified 0.07 Computed - Computed -
KCOS83A 168.5 213 Basin "n" - Specified 0.07 Computed - Computed -
EXKC13 73.3 140 Basin "n" - Computed - Computed - Computed -
EXKCl14 95.1 120 Hasin "n" - Computed - Computed - Computed -
file://C:\Temp\SacCalcProjectSnapshot.xml 7/27/2010
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Basin “n” Method Data for Lag Time Computation
Channel | Centroid Land Use In;pcrvious Arca Percent
(% or acres)

Length | Length | Slope ~ - -
Watershed| () (ft) (fvfty [Channclization] 95 | 90 [ 85 | 80 [ 75 | 70 | 60| 50 | 40 { 30 | 25 {20 | 1S | 10| 5 2 1 1
KCosl | 157 | 8s0 |oousgpUndevloped) -} - @ - - ] -} o - Lo f o p o bbb L

Developed - - - - - - - B B B - - - - - . - B
KCDV2 | 3940 | 750 |ooisg pundeveloped ) - L - 4 o f -4 - b - o - b o b bbbl b Lo
Developed - - - - - - - - - - B - . . - - B -
Undcveloped | 2.6 | 6.8 8.1 214 129125.1
KCDV3 | 1920 | 444 | 0.0042
Developed 0 0 0 0 0
KCDVs | 4464 | 1907 | ootes [Undeveloped | - L - ] -} -4 -1 -] - il IS N I N A NN S N
Developed - - - - - - - - - - - - - - - - - -
KCDV4 | 3297 | 917 | oqoy [Undeveloped) - 4 - 4 -} - 4 -1 -} -} - Lo - b b o bl
Devcloped - - - - - - - - - - - - - - - - - -
kepv? | 1655 | ss0 |oogey |Mndeveloped | - | - ) - -1 -4 -1 -1 - -} -l p et -p -]l
Devceloped - - - - - - - - - - - - - - - - - -
KCDVS | 4054 | 2363 |ooog |Undoveloped | - 4 - | - 4 - f -1 -} o0 -1 - -4 -0 -4l
Developed - - - - - - - - . - - . . B N Z - -
KCDVO | 4360 | 2120 | gy |Undeveloped | - | - @ - | -4 -0 - - - Lo -4 -1 - bl
Developed - - - - - - - - - - - - - - - - - -
KCOS02| 3900 | 2145 | o5 |Undeveloped ) - | - f - p ol -} - o p - -} -l byl L]
Developed - - - - - - - - - . - - - - - - - _
kCoso3 | 2089 | 415 | opqg |Undeveloped | -\ - 4 - | - - ) - -} - - - - Q- o -]
Devceloped - - - - - - - - - B - - N - - - - -
OSKCOs | 4804 | 2082 | oogy |Undeveloped | - | - 4 - | - -} - - - Qo f o b}l ot
Developed - - - - - - - . . - . N - R A N N N
keovos| 3313 | 1sst | ooy [Undeveloped | - ) - | -l - 4 - ) - - - b -l - bbb o - Lo
Develaped - - - - - - = - - - - - - - - - . N
KCOS0a| 2745 | 1385 | o¢s |Undeveloped| - ) - | - | -4 -1 -l -l -l -l - - bl b
Developed - - - - - - - N - - - - - - - - - _
kcosos | 2377 | 1387 | ooyy |Undeveloped) - ) -} - | -0 -} -} -4 -1l
Dcveloped - - - - - - - - - - - - B - - - - -
KCA3 | 7016 | 3899 | oo fUndevelopedi - f - 1 -} -1 -1 -0 - - Q-4 -} b -]
Developed - - - - - - - = - - N - - - - - - N
kcosil| 726 | s72 | oveo [Undevelopedf - | - f - - N - -} - - -} -1 - b o4
Developed - - - - - - - B - - - - - - - - - _
KCDVI1| 850 | 322 | o3 |[Undeveloped ) - | - 4 - ) -4 -4 -\ - -4 -4 - -4 ) -}t - -]
Developed - - - - - - - - . - B - - - - - - -
KCDVIO| 2474 | 1482 | omg |Undeveloped | - | - 4 - 4 - 4 -0 -\ -4 - L oo -1 -4 -4 - -] - -]
Developed - - - - - - - N N - - - . - - . . -
kepviz| 3407 | 1720 | onpe |Undeveloped | - f - 1 -1 -} -1 -1 - - 1o - o)l - -]
Devcloped - - - - - - - - - B . B - - - - - .
kcosi2| 2632 | 1237 | qosy |Undeveloped | - ] - 4 - | - 1 - ) - - -4 - ) -l - - -] o]
Developed - - - - - - - - - - - - - - - - - -
kcos13| 1370 | se6 | oogg |Undeveloped | - f - ) - 4 - ) -} -} -} -4 -} -3t
Developed - - - - - - - - - - - B . - . N B N
kcosia| 1990 | oo | ooss |Undeveloped | - | -} - | -4 -1 - -f - 1-)-1-]-1-01-01-/]"-/["°1-¢
Developed - - - - - - - - - - - - - - - - R N
KCosis| 3317 | 1334 | ovpy |Undeveloped | - | - | - | -4 -} -} - -1-1-1-0-1-1-1-1°-1-"1°-
Devcloped - - - - - - - - - - - . - N . N N B
KCos3a| 3787 | 1sss | gup [Undevelopedf - f - | - | -} - -} - -t-4-]-}-0-1-L-1-]-1-
Developed - - - - - - - B - - - - - - R - - -
EXKCI3| 4651 | 2747 | oios |Undeveloped 100
Developed 0
EXKCi4| 79700 | 3064 | .03 [Undeveloped 100
Developed 0
Refer w the Dminage manual for Land Use Tmpervivns Aret Percent
"Dense Onks, Shrubs, Vines
file://C:\Temp\SacCalcProjectSnapshot.xml 7/27/2010
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Infiltration Loss Rate Data

Page 3 of 8

file://C:\Temp\SacCalcProjectSnapshot.xml

, Land Use Impervious Arca Percent
Csc:i'lér (% or acres)
Watershed | Group | 95 90 85 80 75 70 60 50 40 30 25 20 15 10 5 2 1 1°
B
KCOS1 C 4.8
D 12
B
KCDV2 C 1.1 26.2 | 122 8.2 22
D 2 36.7 | 21.6 2.2 7.8
B
KCDV3 C
D 2.6 6.8 8.1 | 214 12.9 | 25.1
B
KCDV5 C 1.1
D 7.2 37 | 259 | 81.2 23.7 | 585
B
KCDhv4 C 4.7
D 64 | 575 | 64 41 14 5.3
B
KCDV7 C 2.6 1
D 42 | 124 11.6 | 15.7 4.5
B
KCDV8 C 1.6
D 5 589 | 37.2 183 ] 52
B
KCDV9 C
D 162 | 2.5 24.5 1 9.8 28
B
KCOS02 C 163
D 38.6
B
KCOS03 C 12.7
D 17.7
B
OSKCO05 C
D 102.3
B
KCDV06 C 0.9
D 23 109 | 46.9 5.5 7
B
KCO0S04 C 20.4
D 8.9
B
KCOSs06 C
D 20.3
B
KCA3 C 120 0.6 | 263
D 78.4 44 | 67.6
B
KCOS!1 C 5.9
D 5.2
B
KCDV11 C
D 2.1 8.9 2.8
B
KCDViQ C
D 5 5 13.2 | 325 8 4.7
B
KCDV12 C 1.5 1
D 5.5 24 23.2 ]| 249 158 | 1.3
B
KCOS12 C 27.1
D 37.9
B

7/27/2010
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C 1.3

KCOS!13 ) 3
B

KCcosi4 | C
3} 14
B

KCOsIs | C
D 68.2
B

KCOS3A | C 32.6
D 135.9
B

EXKC13 | C 6.5
D 66.8
B

EXKCl4 | C 4.1
D 91

Refer to the help file for Land Use Impervious Aren Percent
“Dense Oaks, Shrubs, Vines
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Hydrograph Routing — Muskingum-Cune (Slandard)
Width or
Length Slope Diameter Sidc Slope Mannings
Routing ID Route From Route To Channel Type (R) (fi-ft) (ft) (H:V) "n"
R1 DETO03 J1 Pipc 2814 0.005 3 3:1 0.015
R6A OSKC0S JO6 ‘I'rapezoidal 555 0.007 20 4:1 0.030
R4 Jo3 J04 Trapezoidal 2319 0.0048 30 4:1 0.014
RS J04 JOS Trapezoidal 2582 0.0039 20 3:1 0.015
R7 J06 J7 Trapczoidal 2058 0.0025 20 3:1 0.025
R2A KCOSI 102 Trapezoidal 1510 0.0159 05 3:1 0.03
R2 Ji 102 Trapczoidal 644 0.0047 5 3:1 0.03
R3 JO2 Jo3 Trapezoidal 3485 .0313 5 3:1 0.03
R6 105 J06 Trapczoidal 2283 0.0031 20 3:1 0.03
R8 17 J08 Trapczoidal 95 0.0025 10 1:1 0.025
RBA KCOS11 JO8 Pipc 1147 0.005 3 0.015
R9 JO8 19 Trapezoidal 3214 0.0019 20 3:1 0.03
R10B KCOS12 J10B Trapezoidal 524 0.005 20 3:1 0.03
R10C JI10B J1oC Trapezoidal 1398 0.005 10 3:1 0.03
R10D J10C J10 Pipc 2907 0.0034 4 0.015
R3A KCOS3A J1 Pipc 2628 0.005 5 0.015
R10 J10 J11 Trapezoidal 1028 0.0022 15 2.5:1 0.07
R11 J11 Ji2 Trapczoidal 2966 0.0022 15 2.5:1 0.07
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Detention Basin Data

Qutlet Data
Detention Elev, Arca
Basin | Initial Condition Pond Storage Relation () | (sq ) |QCOK [Exponent
E’“"g""” 127.4 | 1285 | 1285 | 130.5 | 1315 12441 54 | .61 0.5
Elevation i
® 0 Arca
(ac) 6.38 6.61 6.89 7.23 7.81 128.50 84 2.6 1.5
Pump Data
A3DET Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
{cfs)
Elevation at which Pump Tums On
)
Elcvation at which Pump Turns
Off ()
Outlet Data
Dctention Elev. | Area
Basin | Initial Condition Pond Storage Relation () | (sq ny | Coct-[Exponent
Ele‘f"]‘“m‘ 7 o2 |3 | s | s | 76 | 177 171.875| 241 | .61 0.5
Elevation m ()
(f1) Arc
(;:; 3.228 | 3403 | 3.582 | 3.765 | 3.954 | 4.147 | 4.344 176.5 230 26 1.5
Pump Data
DETO2 Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cf5)
Elevation at which Pump Tums
On ()
Elevation at which Pump Tums
Off (ft)
Qutlet Data
Dectention Elev. | Arca
Basin | Initial Condition Pond Storage Relation M | (sqft) Q Coef. |Exponcnt
Elestion) 1705 1 1715 | 1725 | 1735 | 1745 | 1755 | 1765 171 ] s | 61 | os
Elevation 170.5 ()
@ S -
(ac; 2654 | 2.812 | 2975 | 3.143 | 3.315 | 3.492 | 3.673 176 190 2.6 1.5
Pump Data
DETO03 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area Q Coef, |[Exponent
Basin | Initial Condition Pond Storage Relation () (sq ft) [=*PO!
Ele"fi:""" 161.5 | 162.5 | 163.5 | 1645 | 1655 | 166.5 | 167.5 162.375| 2.41 | .61 0.5
Elevation| . 5 | @
® o
(;;‘ 3954 | 4.147 | 4344 | 4546 | 4753 | 4964 | 5.18 167 | 251 | 26 1.5
Pump Data
DET04 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Tums
Off (ft)
Qutlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation (ft) (sq ft) Q Coef. |[Exponent
Elevation
156.5 () 156.5 | 157.5 | 158.5 1 159.5 ] 160.5 | 161.5 | 1625 157.0 3.14 61 05
Elevation
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file://C:\Temp\SacCalcProjectSnapshot.xml

0 ‘ ‘g:; l 5739 l 5971 | 6208 I 6449 | 6.694 I 6944 | 7.199 | I 162 l 35 | 26 I 15
Pump Data
Pump 1 Pump 2 Pump 3 Pump 4 Pump 3
DETOS Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (fi)
Elcvation at which Pump Tums
OFf (1)
Outlct Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation @) | (sqy |Q Coof: [Exponent
Elewtion) 1525 | 1535 | 1545 | 1555 | 1565 | 1575 | 1585 13. | 157 | 61 | os
Elevation 152.5 (W
VI Il .
(:3’ 2812 | 2975 | 3143 | 3315 | 3.492 | 3.676 | 3.859 158 | 170 | 26 | 15
Pump Data
DET06 Pump 1 Pump 2 Pump 3 Pump 4 Pump 3
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Tums
Off (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation @ |eam |9 Coef. |Exponcnt
Elesation) 1395 | 1405 [ 1435 | 1415 | 1425 | 1445 | 1455 140. | 157 | &1 | os
Elevation 139.5 0
(1) ’ Arc
(;::; 0.965 | 1.061 | 1.162 | 1268 | 1.378 | 1493 | 1.612 145 135 2.6 15
Pump Data
DET07 Pump 1 Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Namc Pump Discharge
(cfs)
Elevation at which Pump Tumns
On (ft)
Elevation at which Pump Turns
OfT (fY)
Outlet Data
Dctention Elev. | Area
Basin | Initial Condition Pond Storage Relation @ | (sq ) |QCoef- [Exponent
E"""?"“ 135.5 | 136.5 | 1375 | 139.5 | 1385 | 1405 | 1415 136.875| 241 | .61 0.5
Elevation 135.5 ®
() i A
(a’g;’ 4147 | 4344 [ 4546 | 4753 | 4964 | 518 | 5.4 141 1 235 | 26 | L5
Pump Data
DETOS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Namc Pump Discharge
(cfs)
Elcvation at which Pump Turns
On (ft)
Elcvation at which Pump Turns
OfT(f)
Outlet Data
Detention Elev. | Arca
Basin ] Initial Condition Pond Storage Relation () | (sq fy |QCoct:|Exponent
E'“;‘“"“ 1315 | 1325 | 1335 | 1345 | 1355 | 1365 | 1375 132.125| 123 | .61 0.5
Elevation 1315 ()
(n) i A )
(:g)“ 2425 | 2576 | 2.732 | 2.893 | 3.058 | 3.228 | 3.403 137 | 130 | 26 1.5
DET09 Pump Data
Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
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On (R)
Elevation at which Pump Turns
Off (ft)
Qutlet Data
DctaniOn . Elev. | Arca Q Cocf. [E "
Basin | Initial Condition Pond Storage Relation ® l(qf) ocf. |Exponen
E‘c"fi""" 130.5 | 1315 | 1325 | 1335 | 1345 | 1355 | 1365 1315 | .785 | 61 | 05
Elevation 130.5 (!
(3] A
(a‘g;‘ 0.112 | 0.147 | 0186 | 0.23 | 0278 | 0.331 | 0388 136 | 50 | 26 1.5
Pump Data
DET11 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Namc Pump Discharge
(cfs)
Elcvation al which Pump Tums
On (ft)
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation () | (sq ) | Cocf-|Exponent
E'”g“"“ 127.5 | 1285 | 1295 | 130.5 | 1315 | 1325 | 1335 1280 | 157 | .61 0.5
Elevation 127.5 (fy
() o Are:
(a'f; 1493 | 1612 | 1.736 | 1.865 | 1,998 | 2.136 | 2278 133 ] 150 | 26 1.5
Pump Data
DETI10 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Turns
OIT (1)
Qutlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation () | (sqf) Q Cocf. [Exponent
E'°"fa"°“ 126.5 | 127.5 § 1285 | 129.5 | 130.5 | 131.5 | 1325 1270 | 2355 | 61 | 05
Elevation 126.5 v
(f1) - A
(Ig’ 2278 | 2425 | 2576 | 2732 | 2.893 | 3.058 | 3.228 132 | 200 | 26 1.5
Pump Data
DETI2 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elcvation at which Pump Tums
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Sacramento Hydrologic Calculator Report
August 9, 2010 8:03
Praject Title:  Basin n Proposed Condinons Method: Sacramento County HEC-1 method

Conmsnts: ?;\j‘;:‘\d 1«}(,?‘;.::?;]1:“)‘,‘:“- with local detention Detention Basin § modified 10 Date: 62008
Prepared by:  KEC
Watershed Hydrologic Summary Data
Meun Lag Times Basin "n" Loss Rates Percent Impervious
Arca Elevation Lag Time Basin Loss Rate Impervious
Watershed (acres) {1 Method (min) Method Hgts Method (in/hr} Method Arca (%)
KCOS1 16.8 203.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV2 120.2 199.7 Basin "n" - Specified 0.043 Computed - Computed -
KCDV3 76.9 185 Basin "n" - Computed - Compuited - Computed -
KCDV3 201.3 75 BBasin "n" - Specified 0.051 Computed - Computed -
KCDV4 1341 17 Basin "n" - Spectified 0,044 Compulted - Compuled -
KCDV?7 52 153.5 Basin "n" - Specified 0.037 Cuomputed - Computed -
KCDVE 126.2 152.9 Basin "n" - Specified 0,043 Computed - Computed -
KCDV$ 82.2 1442 Basin "n" - Specified 051 Compuled - Computed -
KCOS02 54.9 166.3 Basin "n" - Specified 0.07 Computed - Computed -
KCOS03 30.4 153 Basin "n" - Specified 0.07 Computed - Computed -
OSKCO03 102.3 181.5 Busin "n" - Specificd 0.07 Computed - Computed -
KCDV06 4.2 166.5 Basin "n" - Specified 0.039 Computed - Compuied -
KCOS04 29.3 145.2 Basin "'n" - Specified 070 Computed - Computed -
KCOS06 20.3 166 Busin "n" - Specified .07 Computed - Computed -
KCA3 297.3 151 Busin "n" - Specified 0.049 Computed - Computed -
KCOSI11 11.1 Busin "n" - Specilied 0.07 Computed - Computed -
KCDV1] 13.8 3, Busin "n" - Specified 0,044 Computed - Computed -
KCDV10 68.4 140.1 Busin "n" - Specified 0.045 Computed - Computed -
KCDV12 96.8 138.3 Basin "n" - Specified 042 Computed - Computed -
KCOS12 65 156.5 Basin "n" - Specified 0.070 Computed - Computed -
KCOS13 21 154 Basin "n" - Specificd 0.070 Computed - Computcd -
KCOS14 14 145.5 Basin "n" - Specified 70 Computed - Computed -
KCOS15 68.2 122.5 Hasin "n" - Specified 0.07 Computed - Computed -
KCOS3A 168.5 213 Basin "n" - Speciticd 0.07 Compitted - Computed -
EXKC13 73.3 140 Basin "n" - Computed - Computed - Computed -
EXKCl4 95.1 120 Basin "n" - Computed - Computed - Computed -
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Basin “n” Method Data for Lag Time Computation
- 1 el T
Channel | Centroid Land Use I'?,,P";’:;i sA)rualcrccm
Length | Length | Slope - :
Watershed|  (R) (R) (fN)_|Channclization] 95 | 90 [ 85 [ 80 [ 75 [ 70 [ 60| so 40|30 ]|2sf{20]is{10] 5] 211
KCOS1 | 1376 850 | o050 |Undeveloped f - | - f - f - | -4 -] -f-]-]-]-4-1]-]-]- L
Developed - - - - - - - - - - - - B - N R . N
KCDV2 | 3940 750 |ooise |Undeveloped | - | -} - | - 4 - ) - - - -} - -4t
Developed - - - - - - - - B - N . B - - R - .
KCDV3 1920 44 0.0042 Undeveloped | 2.6 | 6.8 8.1]214 12,9251
Developed 010 0 0 0 0
KCDVS | a46a | 1907 |ogioa |Undeveloped | -} - 1 - ) -V - - ) -} - |- - b -]
Developed - - - - - - - - - - - - - - - R _ -
KCDV4 | 3297 917 0.003 Undeveloped | - - - - - - - - - - - - - - - -
Developed - - - - - - - N = - N - R - - N N R
KCDV7 | 1655 | 580 |ooogy jndeveloped | - - | - | - - - ) - - -}-1-1" NN
Developed - - - - | - - |- - - -] - -t - N - -1 -
KCDVB | 4054 | 2363 |ooog [ondeveloped ) - | - | - | -1 -1 -1~ - -1 p -]
Developed - - - - - > - . . N - B - N N C R
KCDVO | 4360 | 2020 | oog3 |[Undeveloped | - | - ) - L -1 -} -1 - - - Q- -]
Developed - - - - - - - . - . - R . - - - - N
Kcoso2 | 3900 | 2145 | oos |Undeveloped | - | - | - | - - - - -]
Developed - - - - - - - . B N - - N N N - -
KCOS03 | 2089 | 415 | oosg [Undeveloped ) - | - 1 - | - L -1 -] - - R I B S RN N A
Devceloped - - - - - - - - - - - - - - - -
OSKCOs | 4802 | 2082 | ooy fUndeveloped | - | - | - - -4 - b - ) -} -4 - -] - -] -
Developed - - - - - - - - - - - - - - - - - -
KCDVOs| 3313 | 1851 | ooy pindoveloped ) - | - 1 - | - b - -l - o Lo L Lo bbb o]
Dcveloped - - - - - - - - - - - - - - - N N
KCOS04 | 2745 | 1385 | oo pumdeveloped} - | -} - ] -} -4 -] -4 -1 -] N ISR N
Developed - - - - - - - - - - - - - - - - -
KCOS06| 2377 | 1387 | qopy |Undeveloped ) - | - ) - ) - -} ol -} -l b p o b ]
Devceloped - - - - - - - - - - - - - - - - -
KCA3 | 7016 | 3899 | o |ndevelopedf -} - ) - ) - Sl S GO 00 N . T NN N (N T N
Dcvcloped - - - - - - - - - - N N N N - - N
kcosii | 726 | sm | woge pUndevcloped) - ] - ] - ] - S N S N N N ) SULON 2 M A I
Developed - - - - - - - - - N - - . - - B -
KCDVIL| 850 | 322 | ozy3 [Undevelopedf -} - 1 - | - N R S N T N B I N
Developed - - - - - - B - R N N R N B N
KCOVI0| 2474 | 1482 | oi7g jUndoveloped } - | - | -} -1 - b -4 -1 - -] p -]l o)
Developed - - - - - - - - - - . - B B R - ~
KCDVI2| 3407 | 1720 | onyg pUndeveloped ] - | - 4 - L - I NN NN A SN N N N N N B
Developed - - - - - - - - - - - - - - - -1 -
kcosiz| 2632 | 1237 | oos7 |Undeveloped | - : S M NI S R SN NS NS N SN B B
Developed - - - - - - - - R - . R R . R -
Indeve - - - - - - - - - - - - - - - - - -
KCOSI3 | 1370 | se66 | oo |ndevcloped
Developed - - - B B : - - N B N - _ N N ~ N ~
KCOSI4| 19% 008 | oogs [Undeveloped | - ) - | - 4 - - -4 -1 - - i Il I NS WO I
Developed - - - - - - - - . . . . - - N - N
KCOSIS| 3317 | 1334 | oop7 [Undeveloped | - | - | - 1 -0 - o0l oo g ool o R
Developed - - - - - - = - - - R R N N N B z
KCos3a| 37187 | 1sss | ouap |ndeveloped | - | - | - - -4 - - - 1o ol f o b Lo
Developed - - - - - - - - - - - - - s - - - -
Indev
EXKCI3| 4651 | 2707 | o105 [undeveloped 100
Developed 0
EXKC14| 79700 | 3064 | .003 [hdeveloped 100
Devceloped 0
Refer 1o the Drainage manual for Lund Use Tmpervious Ares Percent
*Densz Oaks, Shrubs, Vines
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Infiltration Loss Rate Data
Soil Land Usc Impervious Arca Percent
Cover (% or acres)
Watcrshed | Group | 95 90 85 80 75 70 60 50 40 30 25 20 15 10 5 2 1 1"
B
KCOS1 C 4.8
D 12
B
KCDV2 C 1.1 26. 12,2
D 2 36. 21.6 2
B
KCDV3 C
D 2.6 6.8 8.1 21.4 129 | 25.1
B
KCDVS C 1.1
D 7.2 37 1259 | 81.2 23.7 | 585
B
KCDV4 C 4.7
D 64 | 575 6.4 41 14 53
B
KCDV7 C 26 1
D 4.2 12.4 11.6 | 15.7 4.5
B
KCDV8 C 1.6
D 5 58.9 | 372 18.3 | 52
B
KCDV9 C
D 162 | 2.5 24.5 1 9.8 28
B
KCOs02 C 16.3
D 38.6
B
KCO0803 C 12.7
D 17.7
B
OSKCO03 C
D 102.3
B
KCDV06 C 0.9
D 23 10.9 | 46.9 3.5 7
B
KCOS04 C 20.4
D 8.9
B
KCOS06 C
D 203
B
KCA3 C 120 0.6 | 263
D 78.4 4.4 67.6
B
KCOS11 C 9
D 2
B
KCDV11 C
D 2.1 8.9 2.8
B
KCDVIO | C
D 5 3 132 | 325 8 4.7
B
KCDvVI2 | C 1.5 [
D 5.5 24 23.2 | 249 15.8 1.3
B
KCOS12 C 27.1
D 37.9
B
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C 1.3
KCosI3 =
B
Kcost4 | ¢
D 1
B
Kcosis [ ¢
D 68.2
B
kcosia [ 326
D 135.0
B
EXKCI3 | C 6.3
D 66.8
B
EXKCl4 | C 4l
D 91
Reter to the help fle for Land Use Impervious Area Percent
"Dense Oaks, Sarubs, Vines
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Hydrograph Routing — Muskingum-Cunge (Standard

Page 5 of 8

Width or
Length Stope Diamcter Side Slopc Mannings
Routing ID Routc From Route To Channel Type (1) (R/R) () (H:V) "n"
Rl DET03 J1 Pipc 2814 0.005 3 3:1 0.015
R6A OSKC0S J06 Trapezoidal 555 0.007 20 4:1 0.030
R4 303 104 Trapezoidal 2319 0.0048 30 4:1 0.014
RS 104 J05 Trapezoidal 2582 0.0039 20 31 0.015
R7 J06 J7 Trapezoidal 2058 0.0025 20 3:1 0.025
R2A KCOs! 102 Trapezoidal 1510 0.0159 05 3 0.03
R2 11 JO2 Trapezoidal 644 0,0047 5 3:1 0.03
R3 J02 J03 Trapezoidal 3485 0313 5 3:1 0.03
R6 JOS JO6 Trapezoidal 2283 0.0031 20 3:1 0.03
R8 J7 JO8 Trapezoidal 95 0.0025 10 1:1 0.025
R8A KCOS11 JO8 Pipc 1147 0.003 3 0.015
R9 JO8 J9 ‘Trapezoidal 3214 0.0019 20 3:1 0.03
R10B KCOS!12 J108 ‘Trapezoidal 524 0.0035 20 3:1 0.03
R10C J10B J10C Trapezoidal 1398 0.005 10 3 0.03
RI0D J10C J10 Pipc 2907 0.0034 4 0.015
R3A KCOS3A J1 Pipe 2628 0.005 3 0.015
R10 J10 J11 Trapezoidal 1028 0.0022 15 2.5:1 0.07
R1! J11 J12 Trapezoidal 2966 0.0022 15 2.5:1 0.07
file://C:\Temp\SacCalcProjcctSnapshot.xml 8/9/2010



Basin n Proposed Conditions Page 6 of 8

Detention Basin Data
T Outlet Data
Detention Blev. | Area | coef. |Exponent
Basin | Initial Condition Pond Storage Refation () | (sqft) Q Cosf. [Exponcn
E""’;“"“ 1274 | 1285 | 1285 | 1305 | 1315 12441 54 | 61 0.3
Elcvation () :
@ | °
- Arca A <
6.38 6.61 6.89 7.23 7.81 128.50 84 2.6 1.5
(ac)
Pump Data
A3DET Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cls)
Elevation at which Pump Tums On
(ft)
Elcvation at which Pump Tumns
OfF (ff)
Qutlet Data
Dctention Elev. | Arca Q Coct’. |Exponent
Basin | Initial Condition P'ond Storage Relation (1) (sq ft) (fExP
Blewtionl y7y | ama | 3 | vms | ars | aze | m 171875 241 | 61 | 05
Elevation (fY
171
(® Arca =
(ac) 3228 | 3.403 | 3.582 | 3765 | 3.954 | 4.147 | 4344 176.3 230 2.6 1.5
Pump Data
DET02 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
. (cts)
Elevation at which Pump Tums
On (fi)
Elevation at which Pump Tums
Off ()
Qutlet Data
Detention Elev. | Arca
Basin Initial Condition Pond Storage Relation fty | (sqft) Q Cocf. Exponent
Elevation) 1705 | 1715 | 1725 | 1735 | 175 | 1755 | 176 7. | ass | 61 | os
Elevation 170.5 ()
[ﬁ) ! Arca
'(;;;‘ 2654 | 2.812 | 2975 | 3.143 | 3315 | 3492 | 3673 176 190 2.6 1.5
Pump Data
DETO03 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation al which Pump Turns
On (ft)
Elevation at which Pump Tumns
Off (1)
Qutlet Data
Detention Elev. | Arca
Basin Initial Condition Pond Storage Relation () (sq ) Q Cocf. |Exponen
Eletion) 1615 | 1625 [ 1635 | 1645 | 1655 | 1665 | 1675 162375 241 [ 61 | 05
Elevation 161.5 v
[{i¥] : Atcs
'(az)d 3954 | 4.147 | 4344 | 4546 | 4753 | 4.964 | S5.18 167 251 26 1.5
Pump Data
DET04 Pump 1 Pump 2 Pump 3 Pump 4 Purnp
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On ()
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation (f) | (sq ny |QCoef|Exponent
. E“’Eg;‘”“ 147 | 1539 | 154 | 1585 [ 1ss9 | 159 | 160 | 161 | 162 | 163 |1ss0| 514 | 61 | o5
Elevation
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) I ?:g; 1.263 | 2.138 | 2.424 ‘ 3.243 ! 3.464 | 4,591 LS.OOS | 6.887 I 8.655 I IO.686| 162.9} 315 l 2.6 | 1.5
Pump Data
Pump | Pump 2 Pump 3 Puimp 4 Pump §
DETO5 Pump Hydrograph Name Pump pi‘schargc
{cts)
Elevation at which Pump Turns
On (f1)
Elevation at which Pump Turns
Off (ft)
Quitlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation () | (sqR) Q Cocf. |Exponent
E‘“‘g""“ 152.5 | 153.5 | 1545 | 1555 | 1565 | 157.5 | 158.5 153. | 157 | .6l 0.5
Elevation 152.5 i
(1) oA
(;:;’ 2812 | 2975 | 3.143 | 3315 | 3492 | 3676 | 3.859 158 | 170 | 26 15
Pump Data
DET06 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On {fl)
Elcvation at which Pump Tumns
OfT (f1)
QOutlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relution () | (sqfy) Q Cocf. [Exponent
E‘e(‘i'ﬁ:""“ 1395 | 1405 | 143.5 | 1415 | 1425 | 1445 | 1455 0. | 157 | 61} 05
Elevation 139.5 )
(ft) o N
’(‘;;' 0965 | 1.061 | 1162 | 1268 | 1.378 | 1493 | 1.612 145 | 135 | 26 15
Pump Data
DETO07 Pump | Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Namc Pump Discharge
(cfs)
Elevation at which Pump Tums
On (M)
Elcvation at which Pump Tums
OIT {f1)
Outlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation (ft) (sq ft) Q Cocf. JExponent
Blevation) 1355 | 1365 | 137.5 | 1395 [ 1385 | 1405 | 1415 136875 241 | 61 | 05
Elevation ()
() 1355
'(\:3‘ 447 | 4344 | 4546 | 4753 | 4964 | 5.18 | 5.4 141 | 235 | 26 15
Pump Data
DET08 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elcvation at which Pump Turns
On (1)
Elevation al which Pump Turns
Off (1)
Qutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Starage Relation (f1) (sq ) Q Cocf. {Exponent
E"""g“"" 1315 | 1325 | 1335 | 1345 | 1355 | 1365 | 1375 132.125] 1.23 | .61 0.5
Elcvation 131.5 (f)
(ft) ”
"z‘a’g‘ 2.425 | 2.576 | 2.732 | 2.893 | 3.058 | 3.228 | 3.403 137 | 130 | 26 15
DET09 Pump Data
Pump 1 Pump 2 Pump 3 Pump 4 Pump 3
Pump Hydrograph Name Pump Discharge
(cfs)
Elcvation at which Pump Turns
file://C:\Temp\SacCalcProjectSnapshot.xml 8/9/2010
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On (ft)
Elcvation at which Pump Turns
OfF (f)
Qutlet Data
Detention Elev. | Arca
Basin | Initial Condition Pond Storage Relation () | (sq )y |Q Coc [Exponent
Blevation) )35 | 1315 | 1325 | 133.5 | 1345 | 135.5 | 1365 s | s | 61 | os
ati (fy
Elevation
() 130.5
::2; 0112 ] 0.147 | 0.186 | 023 } 0278 | 0331 | 0388 136 | s0 | 26 15
Pump Data
DETI1 Pump 1 Pump 2 Pump 3 Purnp 4 Pump 35
Pump Hydrograph Name Pump Discharge
(cfs)
Elcvation at which Pump Tums
On (f)
Elcvation at which Pump Tums
Off (f1)
Outlct Data
Detention Elev. | Arca Q Coef |E -
Basin | Initial Condition Pond Storage Relation #) | (sq) i
Blowationl 1275 | 1285 [ 1295 | 1305 [ 1315 | 1325 | 1335 1280 [ 157 | 61 | o5
Elevation| (f
) 127.5 .
‘(ac;‘ 1493 | 1.612 | 1.736 | 1.865 | 1.998 | 2.136 | 2.278 133 150 2.6 1.5
Pump Data
DETH0 Pump | ump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (1Y)
Elevation at which Pump Tums
OFf (ft)
Qutlet Data
Detention Elev. | Arca
Basin Initial Condition Pond Storage Relation (ft) (sq (1) Q Cocf. |Exponent
E[e‘g'“’“ 1265 | 1275 § 1285 | 1295 | 130.5 | 1315 | 1323 1270 | 2355 1 .61 03
Elevation| |, ¢ ()
() - .
?;Z;’ 2278 | 2425 | 2576 | 2.732 | 2.893 | 3.058 | 3.228 132 200 2.6 15
Pump Data
DETI2 Pump | Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Tums
OfT (ft)

file://C:\Temp\SacCalcProjectSnapshot.xml 8/9/2010
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View HEC-1 output
Sacramento method results
(Project: Basin n Proposed Conditions)
(100-year, 1-day rainfall)

Peak Time of Basin Peak Peak

flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
KCOS15 82, 12:30 A1
KCA3 338, 12:34 A6
A3DET 278. 12:46 A6 130. 15.
OSKCO05 117. 12:33 16
R6A 117 12:34 16
KCOS06 60. 12:04 03
KCOS02 61 12:33 09
KCOS1 3L 12:14 03
R2A 31, 12:18 03
KCDV3 115. 12:21 J2
DETO03 7.9 16:02 A2 175, 14,
R1 7.9 16:09 A2
KCDV2 253. 12:11 13
DETO02 24. 13:55 19 176. 18.
KCOS3A 225, 12:25 26
R3A 224, 12:28 .26
n 251 12:28 57
R2 250. 12:30 37
102 27k 12:29 .60
R3 271, [2:33 60
KCDV4 239. I2ES 21
DETO4 23, 15:07 21 166. 22
103 333, 12:33 .89
R4 352. 12:37 89
KCOS03 54. 12:15 05
KCDV3S 302. 12:21 31
DETO3 2. 15:28 31 161. 38.
104 394, 12:37 1.25
RS 393. 12:40 1.25
KCOS04 74. 12:07 05
KCDVO06 170, 12:15 o -1
DETO06 16. 15:15 A5 57 16. .00
J05 424, 12:40 1.45
R6 418. 12:46 1.45
KCDV7 138. 12:06 08

file://P:A\7991'hydro\HEC-HMS_SAC_COUNTY"Proposed Conditions'7991_Det_BasinS_p... 8/9/2010
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DETO07 16. 13:08 .08 144, 6.1 .00
KCDVS 201. 12:19 .20
DETO8 22, 15:14 20 140. 22. 00
Joe 561. 12:44 1.92
R7 556. 12:49 1.92
J7 833, 12:48 2.38
RS 833, 12:48 2.38
KCOS11 23, 12:10 02
R8A 23. 12413 02
KCDV9 119, 12:23 A3
DET09 12. 15:27 A3 136. 14,
KCDV11 43, 12:04 02
DETI11 7.9 12:35 .02 136 1.0
JO8 857. 12:48 2.55
RO 840. 12:56 2.9
19 889. 12:55 2.66
KCOS14 23, 1218 02
KCOS13 40, 12:13 03
KCOS12 &9. 12:23 10
R10B 89. 12:25 10
J10B 115, 12:23 13
R10C 115. 12:27 13
J10C 133. 12:26 16
RI10D 132. 12:31 16
KCDV10 137. 12:42 11
DETI10 16. 13:43 11 132. 8.8 .00
KCDVI2 179. 12:14 13
DET12 24. 13:52 A3 131 13 .00
J10 1007. 12:54 3.07
RI10 993. 12:58 3.07
EXKCI13 151. 12:11 1
J11 1025, 12:57 3.19
RI1 993. 13:08 3.19
LEXKC14 34, 15:09 15
J12 1009. 13:08 3.33
(10-vear, 1-day rainfall)

Peak Time of Basin Peak Peak

flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sg. mi) (feet) (ac-1) (ac-1t)
KCOS13 48. 12:30 |
KCA3 199. 12:34 46

file://P:17991thydro\HEC-HMS SAC_ COUNTY \Proposed Conditions\7991 Det Basin5 p... 8/9/2010
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R8A I3 12:13 .02
KCDV9 70. 12:23 13
DETQ9 93 15:00 13 135, 8.3 .00
KCDVI11 24, 12:04 .02
DETI11 6.2 12:30 .02 134. 6 .00
JO8 499. 12:53 2.55
R9 490. 13:02 2,55
19 517. 13:01 2.66
KCOS14 13. 12:18 02
KCOS13 23, 12:13 03
KCOS12 51. 12:23 A0
R10B 51 12:26 10
J10B 66. 12:24 13
R10C 66. 12:28 13
Joc 76. 12:27 16
R10D 76. 12:33 16
KCDVIO 79. 12:12 A1
DETI0 1% 13:36 sl 131. 5.4 .00
KCDV12 104. 12:14 15
DETI2 19. 13:41 15 130. 7.8 .00
J10 591. 13:00 3.07
R10 584, 13:04 3.07
EXKCI13 86. 12:11 A1
J11 603, 13:04 3.19
R1!l 586. 13:16 319
EXKC14 20. 15:09 15
2 596. 13:17 3.33
(100-vear, 10-day rainfall)

Peak Time of Basin Peak Peak

flow peak area stage storage  Diversion volume
D (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-f1)
KCOSIS 39. 153:10 oLl
KCA3 171. 153:12 46
A3DET 162, 153:26 46 129. I3:
OSKCO03 58. 153:11 16
ROA SK. 153:14 16
KCOS06 13; 152:48 .03
KCOS02 30 153:12 .09
KCOSI 11. 153:01 03
R2A 1L 153:07 03
KCDV3 49. 153:04 A2

file://P:\799 1'hydro\HEC-HMS SAC_COUNTY" Proposed Conditions'7991 Det_Basin5_p... 8/9/2010
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DETO03 8.2 15449 12 175. 15. 00
R1 8.2 154:57 12

KCDV2 R2. 153:00 19

DETO02 23. 154:15 A9 176. 18. .00
KCOS3A 100, 153:06 .26

R3A 100. 153:10 .26

11 129, 153:11 .57

R2 129. 153:13 57

102 139. 153:12 .60

R3 139. 15307 .60

KCDV4 89. 153:02 21

DET04 24, 154:24 21 166. 22, .00
103 191. 158:16 .89

R4 191. 153:21 .89

KCOS03 19. 153:02 .05

KCDVS5 128. 153:04 31

DETO0S 82 154:35 31 162. 48, .00
104 236. 153:16 1.25

RS 236. 153:21 1.25

KCOS04 19. 153:00 05

KCDV06 04. 153:02 D

DET06 lo. 154:25 A3 157. 16. .00
J05 262. 153:18 1.45

RG6 262. 153:24 1.45

KCDV7 37 153:00 08

DET07 15. 154:06 08 144, Sl .00
KCDVS 83. 153:03 20

DETOS 22. 154:30 .20 141, 23

J06 361. 153:18 1.92

R7 361, 153:23 1.92

17 524, 153:25 2.38

RS 2.38

KCOSI11 .02

R8A .02

KCDV9 J3

DET09 15 .00
KCDV11 .02

DET11 02 .00
JOR 2.55

RO 2595

19 2.66

file://P:\799 I'hydro\HEC-HMS_SAC_COUNTY'Proposed Conditions'7991_Det_Basin5_p... 8/9/2010
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KCOS14
KCOS13
KCoOS12
R10B
J10B
R10C
J1oC
RIOD
KCDVI10
DETI0
KCDV12
DETI2
J10

R10
EXKCI13
I

RI11
EXKC14
J12

3.07
3.07

1
3.19
3.19

15
3.33

.00

.00
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Appendix G: Technical Memorandum — Shalako Detention
< Basin Alternatives »

MACKAY & SomPs CIviL ENGINEERS, INC.
ROSEVILLE, CA



MACKAY & SomPS

ENGINEERS PLANNERS SURVEYORS
1552 Eureka Road, Suite 100, Roseville, CA 95661  (916) 773:1189

TECHNICAL MEMORANDUM

Date: July 28,2010
To: Bob Shattuck, Lennar Communities
From: Ken Giberson, MacKay & Somps
TM No.: Technical Memorandum No. 4
Subject: Shalako Detention Basin Alternatives
SunCreek Specific Plan
Rancho Cordova, CA
Job No.: 7991-10

Task No.: Task B.3

A. Introduction

The Shalako property is located in the most southwestern corner of the SunCreek
Specific Plan area. The southern boundary of the Shalako property abuts the
northwestern portions of the Arboretum project. Figure 1 depicts the Shalako and
the northwestern portions Arboretum projects.

A tributary to Laguna Creek, Kite Creek, bisects the Shalako property in a north-
south direction dividing the development into two separate areas — a western area
and an eastern area. The southern portion of the western area Shalako property
naturally drains towards the Arboretum project.

‘Development of the Shalako property will redirect this southern portion of the
western area watershed easterly to a proposed detention basin located at the
western edge of the Kite Creek preserve area near the south boundary of the
Shalako property. This redirection would assure that the Shalako property will
not drain onto the Arboretum project post development.

This redirection is, also, required to conform to the requirements of the
Conceptual Level Strategy for wetland preservation for the SunCreek Specific
Plan area that, in part, mandates that runoff from the developed portions of the
SunCreek project not drain directly to the preserve area. Instead, these flows are
to be directed to strategically located detention basins for water quality treatment
and peak flow attenuation prior to discharge to Kite Creek and the preserve areas.

In order to accomplish this redirection, several feet of fill will need to be placed
along the most southern tier of lots of the Shalako property. The resulting lot pad

-SINCE 1953-
1552 EUREKA ROAD SUITE 100 ROSEVILLE, CALIFORNIA 95661-3040 PHONE (916) 773-1189 FAX (916) 773-2595
OFFICES: PLEASANTON ROSEVILLE
WWW.msce.com
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Technical Memorandum
July 28, 2010
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elevations would be 2+ to 6=+ feet higher than the adjoining tier of lots on the
Arboretum site.'

This difference in elevations between adjoining lots will create a significant slope
between adjoining lots, an undesirable condition requiring slopes and excessive
lot depths on the lower lots or the construction of expensive retaining walls to
retain the slope.

In an effort to resolve this situation, the question has been raised whether a
redesign of the basic grading/drainage concepts incorporated into the Storm
Drainage Master Plan (SDMP) for SunCreek in this portion of the Shalako
property could alleviate this problem. The intent would be to achieve a more
compatible grading interface between the two projects.

The solution to this problem lies in determining whether the detention basin
(Basin 12) that will serve this portion of the Shalako development can be reduced
in size (depth) to lower the pad grades of the most southern tier of lots along the
south boundary of the Shalako development. Figure 1 also shows the location of
the Shalako detention basins in relation to the grading interface problem area, as
well as the wetland preserve and Kite Creek areas. To compensate for the loss in
flood storage volume in Basin 12, Basins 9, 10 and 11 will be increased in the size
to over-detain post development flows sufficiently to compensate for the

elimination of the 100-year peak flow storage volume of the basin in question
(Basin 12).

The intent of this technical memorandum is to document the analysis necessary to
determine whether redistribution of storage volumes in these four detention basins
is feasible. For purposes of this analysis, a compliance point in Kite Creek at the
southern boundary of the Shalako property will be used to test whether
reconfiguration of the flood control volumes of these four basins is feasible. The
test for feasibility will be whether one can achieve a “no-net change” condition in
the flows exiting the site at the point Kite Creek crosses the south boundary of the
Shalako property.

B. Methodology

Building on the storm drainage Sac-Calc Baseline Conditions modeling contained
in the SDMP, the approach to this analysis is briefly summarized as follows:

1. The stand-alone hydromodiﬁcation flow duration control volume
requirements for Basin 12 will be quantified and separated from the total

! Personal Conversation with Sean Davis of RTA Engineers on July 27, 2010.
2 Water quality and hydromodification flow duration control volumes in Basin 12 would not change under
this scenario.
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detention volume of the basin.

2. Basin 12 will be reduced in size sufficiently to allow the overland release
from the southwestern portion of the Shalako property to pass through the
basin unattenuated and discharge directly into Kite Creek while retaining
the requisite water quality and hydromodification volumes. This will
allow the magnitude of filling that is needed to occur along the common
property line between the two adjoining projects to be reduced to
minimize and/or eliminate the grading interface problem.

3. The flood control volumes in the three remaining basins will be increased
on an incremental basis until the hydraulic model reflects a “no net
change” condition at the compliance point mentioned above.

4. Compare the magnitude of the flows at the compliance point to
demonstrate a “no net change” condition at the compliance point.

C. Analysis
In accordance with the methodology outlined above, the following analysis was
performed:

1. Determine Requisite Stand-Alone Hydromodification Flow Duration

Control Volumes For Basin 12.

The detention basins shown on the Baseline Conditions Model for
SunCreek were designed as combined water quality, hydromodification
flow duration control and flood control basins. As such, because of the
timing of flows entering these detention basins from the developed
portions of the SunCreek project some of the storage volume above the 1.5
foot deep hydromodification weir is jointly used for additional
hydromodification storage and peak flow attenuation storage for the 100-
year design event.

Since hydromodification includes design events up to the 10-year design
event, Basin 12 can only be reduced by the amount of the jointly used
volume. Based on the hydromodification analysis performed by CBEC for
the SDMP, CBEC estimated that magnitude of this joint storage volume to
be approximately 50% of'the flood storage volume of the detention basin
plus the 1.5 foot high hydromodification weir.>*

* Personal communication between Ken Giberson of MacKay & Somps and Chris Campbell of CBEC on
December 14, 2009 (approximately 50% for 10-year/24-hour storm).
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This joint storage volume was then estimated for each of the four basins
under study. Also, the water quality and 1.5 pool volumes of each of the
basins were determined. The results of this analysis are summarized in

Table 1.
Table 1
Requisite Detention Basin Volumes
(Assuming Baseline Conditions Model)
Baseline
1.5’ Hydro- Conditions
Modification | Model 100- Total Joint Water
Storage Year Storage Storage Detention Quality
Basin Volume Volume Volume Volume Volume
No. (AF) (AF) (AF) (AF) (AF)
9 3.0 14.0 17.0 5.5 1.5
10 1.5 10.1 11.5 7.1 1.7
11 0.2 1.0 1.2 0.4 0.4
12 3.5 13.0 16.5 4.8 3.0
Total 8.1 38.8 46.1 17.8 6.6

2. Redesign Basin 12 To Minimize And/Or Eliminate The Grading Interface
Problem.

An effort was then undertaken to redesign Basin 12 to lower the overland
release elevation for the southwest portion of the Shalako property and,
thereby, lower the basin depth and the pad elevations of the southern tier
of Shalako lots along the common boundary line with the Arboretum
property. This redesign effort reduced the pad elevations in question in
the magnitude of 1+ to 3+ feet.” This effectively eliminated and/or
minimizes the grading interface problem between the two projects.

3. Determine Additional Peak Flow Storage Volumes in Basins 9, 10 and 11
Required To Achieve A “No Net Change” Condition.

The storage volumes of Basins 9, 10 and 11 were then incrementally
increased and the model re-run each time until a “no-net change”
condition was achieved at the compliance point. Figure 2 is a tabular

* Design level analysis should be performed prior to approval of improvement plans for the project to verify
this accuracy of this analysis.
5 Personal conversation with Sean Davis at RTA Engineers on July 27, 2010.
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computation and pictorial representation of this analysis. Table 3 shows
the resulting storage volumes in the basins under study.

Table 2
Requisite Detention Basin Volumes
(Assuming Current Scenario)

Current
1.5’ Hydro- | Scenario
Modification | 100-Year Total Joint Water
Storage Storage Storage | Detention | Quality
Basin Volume Volume Volume Volume Volume
No. (AF) (AF) (AF) (AF) (AF)
9 3.0 26.0 29.0 5.5 1.5
10 1.5 20.0 21.5 7.1 1.7
11 0.2 2.3 2.5 04 0.4
12 3.5 0.0 8.2 4.8 3.0
Total 8.1 48.3 46.1 17.8 6.6

4. Compare the Magnitude of the Flows at the Compliance Point to
Demonstrate a “No Net Change” Condition at the Compliance Point.

The results of this analysis were then tabulated to demonstrate that a “no-
net change” condition was achieved. Table 3 includes the results of this
analysis demonstrating a “no-net change” condition. The final results of
the Baseline Conditions Model SAC-CALC analysis are included in
Appendix A.

D. Summary of Results

This technical memorandum demonstrates that it is technically feasible to achieve
an increase the peak flow storage volumes of Basins 9, 10 and 11 such that the
peak flow storage volume of Basin 12 can be reduced sufficiently to minimize
and/or eliminate the grading interface problem between the Shalako and
Arboretum projects. As shown in Table 2, this can be accomplished while
meeting the “no-net change” requirement at the compliance point.
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Table 3
“No-Net Change™ at Compliance Point Tabulation

100-Year/24 Hour
10-Year Flow at Flow at
Scenario Compliance Point | Compliance Point
Baseline Conditions Model 617 cfs 1,024 cfs
Current Scenario 613 cfs 1,034 cfs®

One significant result of such a redistribution of storage volumes between Basins
9,10, 11 and 12 is the significant increase in storage volumes in Basins 9, 10 and
11 required to achieve a “no-net change” condition. The increase in the aggregate
storage volumes of Basins 9, 10 and 11 significantly exceed the reduction in
volume in Basin 12.

This phenomenon is principally due the differences in response time of the
drainage system and the fact that placing additional storage volumes upstream to
compensate for the elimination of downstream storage volumes is inefficient.
That is to say that it takes a greater amount of upstream storage to mitigate the
effect of unattenuated downstream discharges.

E. Conclusion

Notwithstanding the adverse impacts on developable area within the Shalako
property, it appears technically achievable to eliminate and/or minimize the
grading interface problem. This can be done by reducing the size of Basin 12 and
providing a compensating increase in storage volumes in Basins 9, 10 and 11
while still achieving a “no-net change” condition at the compliance point.

® Based on professional experience this flow rate will actually be lower than the Baseline Conditions Model
results when using HEC-RAS Unsteady State analysis. Accordingly, this result is acceptable and deemed to
meet the “no-net change” standard utilized in this analysis.



Figure 2

Shalako Detention Requirements
Excluding Basin 12 For Flood Detention
SunCreek Drainage Master Plan

Baseline Conditions Model Current Scenario
Water
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Notes:
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3. Basin 12 volume controlied by total hydromod volume requirement. Top Berm (1' FB)
4. Numbers may not total due to round-off error. Weir Flow
100-year WSE

10 Year Flows
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Basin n Proposed Conditions Page 1 of 8
Sacramento Hydrologic Calculator Report
July 28,2010 11:24
Project Title: Basinn Proposg,q Condi}ions ) ) . Method: Sacramento County HEC-1 method
Comments: Il’g%p;rsgi gg:f:tlgr:;s with local detention - Baseline Condition 10 yr and Date: 8/6/2008
Prepared by: KEC
Watershed Hydrologic Summary Data
Mean Lag Times Basin "n" Loss Rates Percent Impervious
Area Elevation Lag Time Basin Loss Rate Impervious
Watershed | (acres) (ft) Method (min) Method "n" Method (in/hr) Method Area (%)
KCOs1 16.8 203.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV2 120.2 199.7 Basin "n" - Specified 0.043 Computed - Computed -
KCDV3 76.9 185 Basin "n" - Computed - Computed - Computed -
KCDVS 201.3 175 Basin "n" - Specified 0.051 Computed - Computed -
KCDV4 134.1 174 Basin "n" - Specified 0.044 Computed - Computed -
KCDV7 52 153.5 Basin "n" - Specified 0.037 Computed - Computed -
KCDV8 126.2 152.9 Basin "n" - Specified 0.043 Computed - Computed -
KCDV9 82.2 144.2 Basin "n" - - Specified 051 Computed - Computed -
KCO0S02 54.9 166.3 Basin "n" - Specified 0.07 Computed - Computed -
KCOS03 30.4 153 Basin "n" - Specified 0.07 Computed - Computed -
OSKC05 102.3 181.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV06 94.2 166.5 Basin "n" - Specified 0.039 Computed - Computed -
KCOS04 29.3 145.2 Basin "n" - Specified 070 Computed - Computed -
KCOS06 20.3 166 Basin "n" - Specified 0.07 Computed I Computed -
KCA3 297.3 151 Basin "n" - Specified 0.049 Computed | - Computed -
KCOS11 11.1 157.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV11 13.8 145.1 Basin "n" - Specified 0.044 Computed - Computed -
KCDV10 68.4 140.1 Basin "n" - Specified 0.045 Computed - Computed -
KCDV12 96.8 138.3 Basin "n" - Specified 042 Computed - Computed -
KCOS12 65 156.5 Basin "n" - Specified 0.070 Computed - Computed -
KCOS13 21 154 Basin "n" - Specified 0.070 Computed - Computed -
KCOS14 14 145.5 Basin "n" - Specified .070 Computed - Computed -
KCOS15 68.2 122.5 Basin "n" - Specified 0.07 Computed - Computed -
KCOS3A 168.5 213 Basin "n" - Specified 0.07 Computed - Computed =
EXKCI13 73.3 140 Basin "n" - Computed - Computed - Computed -
EXKCl14 95.1 120 Basin "n" - Computed - Computed - Computed -
file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010




Basin n Proposed Conditions Page 2 of 8
Basin “n” Method Data for Lég Time Computation
Channel | Centroid Land Use ngze:;f;se :)ureaPercem
Length | Length | Slope -
Watershed| _(ft) (® | @) |Channelization] 95 ] 90 | 85| 80|75 | 70 [ 60| 50 J 4030 25| 20]15]10] 5 | 2 |1]1
kcost | 1576 | sso |oowofUndeveloped} - | - | - 1 - | -} -1 -1 -1-1-1-1-1-1-1-°-1-4-1°~-
Developed - - - - - - - . - B . _ N - N - N -
xcpvz | 3940 | 750 |ooise |Undeveloped | - | - 4 - - f -} -t - f - -1 -t -t -t}
Developed - - - - - - - - - - - - - - - . R -
Undeveloped | 2.6 | 6.8 8.1]214 129]25.1
KCDV3 | 1920 | 444 | 0.0042
Developed 04j0 0 0 0 0
kCDVs | 4464 | 1907 | o010 {Undevelopedd - | - | -} - ) -} -4 -4 -} -4 -t -4 - -1 -]
Developed - - - - - - - - - - - - . - - - - -
KeDVa | 3207 | 917 | ooz |Undeveloped - } - | -4 -1 -} -} -4 - Lo}l -4-0-1-4-1-]"°
Developed - - - - = = - - N - . - . - - - - -
KCDV7 | 1655 | 580 |ooogy |Undeveloped) - f - 4 - | -} -} -} -} - 1 -1 -} Q-1 4o} - - Q-]
Developed - - - - - - - - - - - - - - - - - -
KCDVS | 4054 | 2363 |ooogy |Undeveloped | - | - [ - | - { -4 -1 - -{-1-(-|-1-4-1-1-41°-1]-"-
Developed - - - - - - - - . - - . _ - - . - -
KCDV9 | 4360 | 2120 | oogy |Undeveloped | - | -} -4 - -} -} -} -} -} -}-4-4-1-1-3-1-1°-
Developed - - - - - - - - - - - - - - . - - -
kcosoz| 3900 | 2145 | o5 |Undeveloped | - | -t - | -1 -4 -t -4 -1 -4 -1-} -4 -b o))
Developed - - - - - - - - . - - - - - - . - -
kcosos| 2080 | 415 | ooqg |Undeveloped | - 4 - 3 -4 -4 - |-} -t - f-) -4} -F-) -0
Developed - - - - - - - - - - - - - - . . - .
OSKCos| 4804 | 2082 | ooy |Undeveloped ) - | - | - 4 -} -1 - ) -4 -} - -f-}-1-1-1-4-1-1-
Developed - - - - - - - - - - - - . - . - . -
KCpvos| 3313 | 18s1 | ooes |Umdeveloped | - | - | - 1 - - | -4 -} -4 - 4 -1-{-1-1-1-1-4-1°-
Developed - - - B - N - - - - - - - - . - - -
KCosoa| 2745 | 1385 | oos | Undeveloped} - | - § - 1 -} - | -} -} - 4 -} -1 -1 -4 -1 -1-t-1-1"-
Developed - - - - - - - - - - - - - - - . - -
kcosos| 2377 | 1387 | oopy |Undeveloped | - - 4 -\ - | -t -} -1 - Q-1 -0 - -3 -1 -0 -t}
Developed - - - - - - - - - - - - - - - . - -
KCA3 | 7016 | 3899 | oo |Undeveloped | - } - 4 -1 -4 - -4 -4 -] -4 - -1 -4-4-1-1-0-1"-
Developed - - - - - - . - - - - - - - - . - -
kcosu| 726 | s12 | ooeo [Undeveloped | - 4 - 1 -] -1 -1 -4 -} -1 -1-4-f-1-1-01-]"-"}°"
Developed - - - - - - - - . - B - - - - - - -
Kepvil] sso | 32 | opy3 |Undeveloped -y - ) - | - -t -y -} -} -} -t p -} -k -4 - -] -
Developed - - - - - - - - - - - . - - - - - -
kcpvio| 2474 | sy | o17p |Undeveloped | - | -} - | -4 - 4 -1 -} -1 -} - p -] -4 -1 - -
Developed - - - - - . - - - - B . . - - - . -
kcpviz| 3407 | 1720 | oppo |Undeveloped | -} - | -} -4 - ) -4 -4 - -4 -f -1~
Developed - - - - - - - - - - - - - N - - N -
KCos12| 2632 | 1237 | woosy |Undeveloped | - } - f - | - 1 -0 -1 - -)-4-1-}-j-4-fQ-1-1-1-
Developed - - - - - - - - - - - - - - - - - -
kcos13| 1370 | se6 | oogg |Undeveloped | - } - | - | -1 -} -} -4 - - -4-1 o441 -1-1-
Developed - - - - - - - - - - - - - - - - . -
xcosta| 1990 | oos | oogs |Undeveloped | - | - | - { - | - -1 -1 -1-{-}-}-{-4-1-}-1-1]F*
Developed - - - B - - - - - - - - - - - - - -
KCOS15| 3317 | 133¢ | oop7 |Undeveloped} - | - | - | -} -4 -} -} -)-0-V-}-Q-4-}-1-1-1-+
Developed - - - - - N - - - - - - - - - - - .
KCOS3A| 3787 | 1555 | o13p |Undeveloped | - | - | -} -4 - | -} -4 - V-t -4-Q-b-4-1- 1))
Developed - - - - - - B N - - - - - . . - - -
EXKC13| 4651 | 2747 | oros [Undeveloped 100
Developed 0
EXKC14| 79700 | 3064 | .03 [|Undeveloped 100
Developed 0
Refer to the Drainage manual for Land Use Impervious Area Percent
*Dense Oaks, Shrubs, Vines
file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010




Basin n Proposed Conditions Page 3 of 8
Infiltration Loss Rate Data
N Land Use Impervious Area Percent
Ci(:,'é r (% or acres)
Watershed | Group | 95 90 85 80 75 70 60 50 40 30 25 20 15 10 5 2 1 1
B
KCOs1 C 4.8
D 12
B
KCDV2 C 1.1 262 | 122 8.2 2.2
D 2 36.7 | 216 22 | 18
B
KCDV3 C
D 2.6 6.8 8.1 21.4 129 | 25.1
B
KCDVs C 1.1
D 7.2 3.7 | 259 {1 81.2 23.7 | 585
B
KCDhV4 C 4.7
D 6.4 | 57.5 6.4 41 14 5.3
B
KCDV7 C 2.6 1
D 42 | 124 11.6 | 15.7 4.5
B
KCDV8 C 1.6
D 5 589 | 37.2 183 | 52
B
KCDV9 C
D 16.2 2.5 24.5 1 9.8 28
B
KCO0s02 C 16.3
D 38.6
B
KCO0S03 C 12.7
D 17.7
B
OSKC05 C
D 102.3
B
KCDV06 C 0.9
D 23 10.9 | 46.9 5.5 7
B
KCOS04 C 20.4
D 8.9
B
KCOS06 C
D 20.3
B
KCA3 C 120 0.6 | 26.3
D 78.4 44 | 67.6
B
KCOS11 C 59
D 5.2
B
KCDV11 C
D 2.1 8.9 2.8
B
KCDV10 C
D 5 5 13.2 | 325 8 4.7
B
KCDV12 C 1.5 1
D 5.5 24 232 | 249 158 | 1.3
B
KCOS12 C 27.1
D 37.9
B
7/28/2010
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Basin n Proposed Conditions | Page 4 of 8

C 13

KCOS13 ) 197
B

KCOS14 C
D 14
B

KCOs15 C
D 68.2
B

KCOs3A| C 32.6
D 135.9
B

EXKC13 C 6.5
D 66.8
B

EXKC14 C 4.1
D 91

Refer to the help file for Land Use Impervious Area Percent
*Dense Oaks, Shrubs, Vines

file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010



Basin n Proposed Conditions Page 5 of 8
Hydrograph Routing — Muskingum-Cunge (Standard)
Width or
Length Slope Diameter Side Slope Mannings
Routing ID Route From Route To Channel Type (R) (f/f) (f) H:V) "n"
R1 DETO03 J1 Pipe 2814 0.005 3 3:1 0.015
R6A OSKC05 JO6 Trapezoidal 555 0.007 20 4:1 0.030
R4 Jo3 JO4 Trapezoidal 2319 0.0048 30 4:1 0.014
RS J0O4 JO5 Trapezoidal 2582 0.0039 20 3:1 0.015
R7 JO6 J7 Trapezoidal 2058 0.0025 20 31 0.025
R2A KCOS1 JO2 Trapezoidal 1510 0.0159 05 3:1 0.03
R2 J1 J02 Trapezoidal 644 0.0047 5 31 0.03
R3 JO2 JO3 Trapezoidal 3485 .0313 5 3:1 0.03
R6 JOS JO6 Trapezoidal 2283 0.0031 20 3:1 0.03
R8 J7 JO8 Trapezoidal 95 0.0025 10 1:1 0.025
RSA KCOS11 J08 Pipe 1147 0.005 3 0.015
R9 JOo8 J9 Trapezoidal 3214 0.0019 20 3:1 0.03
R10B KCOS12 J10B Trapezoidal 524 0.005 20 3:1 0.03
R10C J10B J10C Trapezoidal 1398 0.005 10 3:1 0.03
R10D J10C J10 Pipe 2907 0.0034 4 0.015
R3A KCOS3A 11 Pipe 2628 0.005 5 0.015
R10 J10 J11 Trapezoidal 1028 0.0022 15 2.5:1 0.07
R11 Ji1 Ji12 Trapezoidal 2966 0.0022 15 2.5:1 0.07
file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010



Basin n Proposed Conditions Page 6 of 8

Detention Basin Data
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation (f) | (sqft) Q Coef. |Exponent
E“"’;‘”“ 1274 | 1285 | 1285 | 1305 | 1315 12441 54 | 61 § 05
Elevation 0 )
® Area
(ac) 6.38 6.61 6.89 7.23 7.81 128.50 84 2.6 15
Pump Data .
A3DET Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tumns On
(£
Elevation at which Pump Turns
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation @) | (sq ) |QCCK |[Exponent
EeEtion) gy | yma | s | wa | ars | ave | 17 171.875| 241 | 61 | 05
Elevation )
® m Area
(a0) 3.228 | 3.403 | 3.582 | 3.765 { 3.954 | 4.147 | 4.344 176.5 230 2.6 L5
Pump Data
DET02 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turmns
On (f)
Elevation at which Pump Turns
£F (1)
Qutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ft) | (sqft) Q Coef. |Exponent
Blevation 1705 | 1715 | 172.5 | 1735 | 1745 | 1755 | 1765 171 | 785 | 61 | 05
Elevation 170.5 <)
(ft) ’ Ar
(asf 2654 | 2,812 | 2975 | 3.143 | 3315 ]| 3.492 | 3.673 176 190 2.6 1.5
Pump Data
DETO03 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On ()
Elevation at which Pump Turns
OfF (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation @) | (sqfy |QCO°F [Exponent
Blevationt 1615 | 162.5 | 1635 | 1645 | 1655 | 1665 | 1675 162375 241 | 61 | o5
Elevation 161.5 &)
() | Ar
(ag‘ 3954 | 4.147 | 4344 | 4546 | 4753 | 4964 | 5.18 167 | 251 | 26 15
Pump Data
DET04 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Tumns
OfF (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation (f) | (sq ft) | Q Ot [Exponent
Elevation
156.5 (f) 1565 | 157.5 | 1585 | 1595 | 160.5 | 1615 | 162.5 1570 § 3.14 .61 0.5
Elevation

file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010



Basin n Proposed Conditions Page 7 of 8
@ I ’2‘;2;‘ 5739 | 5971 l 6208 | 6449 | 6.694 I 6944 | 7.199 | ! 162 ' 315 | 26 l 15
Pump Data
Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
DETos | Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tumns
On (ft)
Elevation at which Pump Tums
Off (ft)
Qutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation @) | (sq gy | QCOK [Exponent
Ele"f?i"“ 1525 | 1535 | 154.5 | 1555 | 156.5 | 1575 | 1585 153. | 157 | .61 0.5
Elevation 152.5 #
v 1 A
(acy | 2812 (2975 | 3143 | 3315 | 3492 | 3676 | 3859 158 | 170 | 26 | 15
Pump Data v
DETO06 Pump 1 Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Tums
OfF (ft)
Outlet Data
Detention Elev. | Area :
Basin | Initial Condition Pond Storage Relation R®) | (sqft) Q Coef. |Exponent
Elevgﬁ"“ 139.5 | 140.5 | 1435 | 1415 | 1425 | 1445 | 1455 140. | 157 | 61 } o5
Elevation 139.5 ()
# ' Area
(;c) 0965 | 1.061 | 1.162 | 1.268 | 1.378 | 1.493 | 1.612 145 135 2.6 1.5
Pump Data
DETO07 Pump 1 Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
1 Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ) | (sqf) Q Coef. [Exponent
Blevation| 13,5 | 1365 | 137.5 | 139.5 | 1385 | 1405 | 1415 136.875| 241 | 61 | o5
Elevation 135.5 (1)
() ’ Area
(ac) 4147 | 4344 | 4546 | 4753 | 4964 | 5.18 5.4 141 235 2.6 1.5
Pump Data
DET08 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (f)
Elevation at which Pump Turns
Off ()
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation @) | (sq fy |QCOCF: [Exponent
Blevation! 1315 | 1325 | 1335 | 1345 | 1355 | 1365 | 1375 1p2ans| 123 | 61 | 05
Elevation 1315 ()
) “Ta
(;:‘)‘ 2425 | 2.576 | 2.732 | 2.893 | 3.058 | 3.228 | 3.403 137 | 130 | 26 1.5
DET09 Pump Data
Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010




Basin n Proposed Conditions Page 8 of 8
On ()
Elevation at which Pump Turns
Off ()
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation (ft) | (sqft) Q Coef. |Exponent
Elevation| 1305 | 1315 | 1325 | 1335 | 1345 | 1355 | 1365 1Bi1s| 78 | 61 | os
Elevation 130.5 (v
®) "1 an
(ag;l 0.112 1 0.147 | 0.18 | 0.23 | 0.278 | 0331 | 0.388 136 50 26 1.5
Pump Data
DET11 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Tums
Off (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ft) | (sqft) Q Coef. {Exponent
Ele"fat“"“ 1275 | 1285 | 120.5 | 130.5 | 131.5 | 1325 | 1335 1280 [ 157 | .61 0.5
Elevation 1275 ) :
) I
(a‘z;‘ 1493 | 1612 [ 1.736 | 1.865 | 1.998 | 2.136 | 2.278 133 | 150 | 26 1.5
Pump Data
DET10 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On ()
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ) | (sqft) Q Coef. {Exponent
Ele";“"“ 1265 | 1275 | 1285 | 1295 | 1305 | 1315 | 1325 1270 | 2355 | .61 05
Elevation 126.5 ()
() SN
(;2;‘ 2278 | 2425 | 2.576 | 2.732 | 2.893 | 3.058 | 3.228 132 | 200 | 26 15
Pump Data
DETI2 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Tums
Off ()
7/28/2010
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Sacramento method results

(Project: Basin n Proposed Conditions)

(100-year, 1-day rainfall)

View HEC-1 output

Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
KCOSs15 82. 12:30 11
KCA3 338. 12:34 46
A3DET 278. 12:46 46 130. 15.
OSKC05 117. 12:33 .16
R6A 117. 12:34 .16
KCOS06 60. 12:04 .03
KCOS02 61. 12:33 .09
KCOS1 3L 12:14 .03
R2A 31 12:18 .03
KCDV3 115. 12:21 12
DETO03 79 16:02 12 175. 14.
R1 7.9 16:09 12
KCDV2 253. 12:11 19
{DET02 24, 13:55 .19 176. 18.
KCOS3A 225. 12:25 26
|R3A 224, 12:28 .26
J1 251. 12:28 57
R2 250. 12:30 57
Jo2 271. 12:29 .60
R3 271. 12:33 .60
KCDV4 239, 12:15 21
DET04 23. 15:07 21 166. 22.
Jo3 353. 12:33 .89
R4 352. 12:37 .89
KCOS03 54. 12:15 .05
KCDV5 302. 12:21 31
DETO0S 32. 15:18 31 161. 31.
Jo4 404. 12:36 1.25
RS 403. 12:40 1.25
KCOS04 74. 12:07 .05
KCDV06 170. 12:15 15
DET06 16. 15:15 A5 157. 16. .00
Jo5 433. 12:40 145
R6 428. 12:45 1.45
KCDV7 138. 12:06 .08




DET07 16. 13:08 .08 144. 6.1 .00
KCDV8 201. 12:19 20

DETO08 22. 15:14 20 140. 22. .00
Jo6 571, 12:44 1.92

R7 567. 12:48 1.92

37 844, 12:48 2.38

R8 844. 12:48 2.38

KCOs11 23. 12:10 .02

R8A 23. 12:13 .02

KCDV9 119. 12:23 13

DET09 12. 15:27 13 136. 14.

KCDV11 43, 12:04 .02

DET11 7.9 12:35 .02 136. 1.0

Jo8 868. 12:48 2.55

R9 851. 12:56 2.55

J9 901. 12:55 2.66

KCOS14 23. 12:18 .02

KCOS13 40. 12:13 .03

KCOs12 89. 12:23 .10

R10B 89. 12:25 .10

J10B 115. 12:23 13

R10C 115. 12:27 13

J10C 133. 12:26 .16

R10D 132, 12:31 .16
{KCDV10 137. 12:12 11

DET10 16. 13:43 11 132. 8.8 .00
KCDV12 179. 12:14 15

DETI12 24, 13:52 15 131. 13. .00
10 1020. 12:54 3.07

R10 1007. 12:57 3.07

EXKC13 151. 12:11 A1

J11 1039. 12:57 3.19

R11 1008. 13:07 3.19

EXKC14 34, 15:09 15

Ji2 1024. 13:07 3.33

(10-year, 1-day rainfall)
Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume

ID (cfs) (hours) (sg. mi) (feet) (ac-ft) (ac-ft)
KCOS15 48. 12:30 11

KCA3 199. 12:34 46




A3DET
OSKC05
R6A
KCOS06
KCO0S02
KCOS1
R2A
KCDV3
DET03
R1
KCDV2
DET02
KCOS3A
R3A

1)

R2

Jo2

R3
KCDv4
DETO04
Jo3

R4
KCOS03
KCDVS5
DETO05
J04

RS
KCOS04
KCDV06
DETO06
JO5

R6
KCDV7
DET07
KCDV8
{DET08
J06

R7

J7

RS
KCOS11

153.
68.
68.
33.
36.
17.
17.
67.

6.1
6.1

145.
18.
130.
130.
150.
150.
162.
162.
138.
18.
213.
212,
30.
176.
24.
248.
247.
41.
99.
13.
268.
265.

79.
13.
117.
16.
352.
350.
502.

502.
13.

12:51
12:33
12:35
12:04
12:34
12:14
12:19
12:21
15:28
15:36
12:11
13:41
12:25
12:29
12:29
12:31
12:30
12:35
12:15
14:04
12:35
12:39
12:15
12:21
14:34
12:38
12:43
12:07
12:15
14:12
12:42
12:49
12:06
13:06
12:19
14:30
12:48
12:53
12:53
12:53
12:10

46
.16
.16
.03
.09
.03
.03
A2
A2
A2
.19
.19
26
.26
.57
57
.60
.60
21
21
.89
.89
.05
31
31
1.25
1.25
.05
15
15
1.45
1.45
.08
.08
.20
20
1.92
1.92
2.38
2.38
.02

129.

173.

174.

165.

160.

156.

143.

139.

12.

84

12.

14. .00

19. .00

9.8

3.7 .00

15.




R8A
KCDV9
DET09
KCDV11
DETI11
Jos8

R9

J9
KCOS14
KCOs13
KCOs12
R10B
J10B
R10C
J10C
R10D
KCDV10
DET10
KCDV12
DETI12
J10

R10
EXKC13
J11

R11
EXKC14
J12

13.
70.
9.3
24.
6.2
520.
510.
538.
13.
23.
SL
51
66.
66.
76.
76.
79.
13.
104.
19.
613.
605.
86.
625.
607.
20.
617.

12:13
12:23
15:00
12:04
12:30
12:53
13:02
13:01
12:18
12:13
12:23
12:26
12:24
12:28
12:27
12:33
12:12
13:36
12:14
13:41
13:00
13:04
12:11
13:04
13:16
15:09
13:16

.02
13
13
.02
02
2.55
2.55
2.66
.02
.03
.10
.10
13
13
.16
16
a1
A1
15
15
3.07
3.07
A1
3.19
3.19
15
3.33

135.

134.

131.

130.

83

54

7.8

.00

.00

.00

.00
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Basin n Proposed Conditions Page 1 of 8
Sacramento Hydrologic Calculator Repeort
July 28,2010 8:22
Project Title: Basin n Proposed Conditions Method: Sacramento County HEC-1 method
Comments: :Irlzp{)lse‘clip sCiZ:gmons. with local detention Basin 12 removed, Basins 9, 10 Date: 8/6/2008
Prepared by: KEC
Watershed Hydrologic Summary Data
Mean Lag Times Basin "n" Loss Rates Percent Impervious
Area Elevation Lag Time Basin Loss Rate Impervious
‘Watershed (acres) (ft) Method (min) Method “n" Method (in/hr) Method Area (%)
KCOS1 16.8 203.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV2 120.2 199.7 Basin "n" - Specified 0.043 Computed - Computed -
KCDV3 76.9 185 Basin "n" - Computed - Computed - Computed -
KCDV5 201.3 175 Basin "n" - Specified 0.051 Computed - Computed -
KCDV4 134.1 174 Basin "n" - Specified 0.044 Computed - Computed -
KCDV7 52 153.5 Basin "n" - Specified 0.037 Computed - Computed -
KCDV8 126.2 152.9 Basin "n" - Specified 0.043 Computed - Computed -
KCDV9 82.2 144.2 Basin "n" - Specified 051 Computed - Computed -
KCOS02 54.9 166.3 Basin "n" - Specified 0.07 Computed - Computed =
KCOS03 30.4 153 Basin "n" - Specified 0.07 Computed - Computed -
OSKC05 102.3 181.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV06 94.2 166.5 Basin "n" - Specified 0.039 Computed - Computed -
KCOS04 29.3 145.2 Basin "n" - Specified 070 Computed - Computed -
KCOS06 20.3 166 Basin "n" - Specified 0.07 Computed - Computed -
KCA3 297.3 151 Basin "n" - Specified 0.049 Computed - Computed -
KCOS11 11.1 157.5 Basin "n" - Specified 0.07 Computed - Computed -
KCDV11 13.8 145.1 Basin "n" - Specified 0.044 Computed - Computed -
KCDV10 68.4 140.1 Basin "n" - Specified 0.045 Computed - Computed -
KCDV12 96.8 138.3 Basin "n" - Specified 042 Computed - Computed -
KCOS12 65 156.5 Basin "n" - Specified 0.070 Computed - Computed -
KCOS13 21 154 Basin "n" - Specified 0.070 Computed - Computed -
KCOS14 14 145.5 Basin "n" - Specified .070 Computed - Computed -
KCOS15 68.2 122.5 Basin "n" - Specified 0.07 Computed - Computed -
KCOS3A 168.5 213 Basin "n" - Specified 0.07 Computed - Computed -
EXKC13 733 140 Basin "n" - Computed - Computed - Computed -
EXKCl14 95.1 120 Basin "n" - Computed - Computed - Computed -
file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010




Basin n Proposed Conditions ' Page 2 of 8

Basin “n” Method Data for Lag Time Computation

. Land Use Impervious Area Percent
Channel | Centroid ('}:eor acres)
Length | Length | Slope .
Watershed] (ft) (f) (ft/ft) |Channelization] 95 | 90 | 851 80 | 75} 70 [ 60 | SO { 40 { 30 | 25 | 20 | 15| 10| S 2 1 1
kcost | 1576 | sso |ooiso |Undevelopedf - | -} - [ -} -4 -} -} -4-4-V-t-4-4-1-1-1-1°-
Developed - - - - - - - N - - - . - - N - B -
KCDV2 | 3940 750 |oomse |Undeveloped ) - | -} - | -} -4 -1 - -)--1-1-1-0-1-]-71]-"1°"-
Developed - - - - - - - - - - - - . - ~ . - -
KCDV3 | 1920 444 | 0.004p | Undeveloped | 26 | 6.8 811214 12.9125.1
Developed 0o 010 0 0
KCDV5 | 4464 1907 |ooro3 |Undeveloped | - | - | - { -} -} - -}-1-})-4-4-}-1-}4-4-1-1°-
Developed - - - - - - - B . - - - - . - - - -
KCDV4 | 3297 917 | o3 |Undeveloped] - | - | - | -} -} -} -} -} -1-}-1-1-4-4-4-1-"1-
Developed - - - - - - - - . - - - - - - - - -
KCDV7 | 1655 | sso |oooon [Undeveloped} - | - - L -} -} -} -4 - b -} - o]} -1l
Developed - - - - - - - - - - - - - - - - - .
KCDVS | 4054 | 2363 |oqosy |[Undeveloped | - } - § - j - | -} -] -4 - ) -4 -1- Q-4 -4 -1-3-1°"
Developed - - - - - - - - - - - - . - - - . -
KCDV9 | 4360 | 2120 | o3 [Undeveloped | - } - 4 -} - 4 -} -} - -} -} -]l 111
Developed - - - - - - - - N - - - - - - - - -
KCos02| 3900 | 2145 | oos |Undeveloped | - } -\ - | - | -1 - -1 -4 -{-}-L-1-1-}1-1-1-1°"
Developed - - - - - - - . N . B - . - - - - -
KCos03 | 2089 | 415 | oogg |Undeveloped | - | - 4 - | -} -4 - - -t--}-4-1-4-}-)-0-]°"
Developed - - - - - - - - - - - - - - - . - -
OSKCOs | 4804 | 2082 | oogy |[Undeveloped | - | - 4 - | -4 -1 - - -1 -4 -4 -4 )11
Developed - - - - - - - - - - . - - - - - -
KCDVos| 3313 | 1851 | oog3 |Undeveloped | - | -} - ) -} - ) -t1-)-}-4-f-}-4-1-4-1-/]-]-
Developed - - - - - -] - - - - - - - - - - - N
KCOS04| 2745 | 1385 | oos |Undeveloped | - | - 4 - | -1 -4 - -1 -4 -4 -1-4-1-1-1-1-}-1°-
Developed - - - - - - - - - - B - - - - - - -
KCOS06 | 2377 1387 | oop7 |Undeveloped | - | - | - | - f -} -} -f-}-}4-1-3-4-0-1-1-"1-1-
Developed | - - - - - R - - - - - - . - - - - N
KCA3 | 7016 | 3800 | oo |Undeveloped| - f - | -} - | -4 - -} -} -4 -1-4-4-4-f-1-71-]-
Developed - - - - - - - - - - - - - - . - . -
kcosit| 726 | s | ooo |Undeveloped | - | - | - | - -4 - ) -4 -4 -} -] Q- -4 -0 -]-]°"
Developed - - - - - - - - - . - - - - - - - .
KCDV1i| 850 302 | opt3 |Undeveloped ) - | - | - | - | -4 -4 -4 -4 -4 -4 -f-]-}-4-}-1-]°-
Developed - - - - - - f - - - - - - - - B - N -
KCDVI0| 2474 | 1482 | oi7g |Undeveloped | - | - | - | -} -} -4 -} -1-01-}-1-1-1-1-7]-4-/[-
Developed - - - - B B - - . - - . - - - - - N
kepvi2| 3407 | 1720 | onpo |[Umdeveloped | - | -} -} -} -} - - - - ) -} - -t
Developed - - - - - - - - - . . - . - - - N -
xcosiz| 2632 | 1237 | oos7 |[Undeveloped | - 4 -} - | - f - -} -4 - Q- )] - bbb -] -
Developed - - - - - = N - - - - - - - - - - B
KCOS13| 1370 s66 | oogg |Undeveloped | - | - f - f -} -} -4 -4 -4V -0V Q-0 -] -4
Developed - - - - - - - N - - - - - . - - . -
Kcosi4| 1990 | oos | oogs |Undeveloped ) -} - | - | -y - |-} -} -4 -f-}4-]-4-1-41-1-}4"-1|-
Developed - - - - - - - - B - - - - . B . N -
KCoS15| 3317 | 1334 | oop7 |Undeveloped | - § - | - f -} - -} -4 -f-)-4-f-}-Q-t-q-)-]-
Developed - - - - - - - - - - - - - - . . - -
KCOS3A| 3787 | 1555 | omp |Undeveloped | - } - - 1 -} -1 -} -} -0 -1} o o)
: Developed - - - - - - - - . - - - . . . - N R
EXKC13| 4651 | 2747 | o105 |Undeveloped 100
Developed [
EXKC14| 79700 | 3064 | .03 [Undeveloped 100
Developed Q

Refer to the Drainage manual for Land Use Impervious Area Percent
*Dense Oaks, Shrubs, Vines
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Basin n Proposed Conditions Page 3 of 8

Infiltration Loss Rate Data
Soil Land Use Impervious Area Percent
Cover (% or acres)

Watershed | Group 95 90 85 80 75 70 60 50 40 30 25 20 15 10 5 2 1 1"
B

KCOS1 | C 48
D 12
B

KCDV2 | ¢ 1.1 262 | 122 82 | 22
D 2 36.7 | 216 22 | 18
B

Kepvs | C
D | 26 | 68 8.1 {214 129 | 25.1
B

KCDVS | C 1.1
D | 72 3.7 | 259 | 812 23.7 | 585
B

KCDV4 | C 47
D 64 | 575 ] 64 | 41 14 | 53
B

KCDV7 [ C | 26 1
D | 42 | 124 116 | 157 45
B

KCDVE | C 1.6
D 5 589 | 372 183 | 52
B

KCDV9 | C _
D | 1621 25 245 | 1 98 | 28
B

KCos02 | ¢ 16.3
D 38.6
B

KCOs03 | C 12.7
D 17.7
B

OSKCos | €
D 102.3
B

KcDvos | ¢ | 09
D | 23 10.9 | 469 55 | 7
B

KCoso4 | ¢ 204
D 89
B

KCOS06 | C
D 203
B

KCA3 C 120 0.6 | 263
D 78.4 44 | 676
B

KCOSi1 | C 59
D 52
B

KCDVIL | C
D | 21 89 2.8
B

KCDVIo | C
D 5 5 13.2 | 325 8 | 47
B

KCDVI2 | C | 15 1
D | 55| 232 | 249 158 | 13
B

KCOs12 | ¢ 27.1
D 379
B

file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010



Basin n Proposed Conditions Page 4 of 8

C 13

KCOs13 b Y
B

KCOS14 C
D 14
B

KCOs15 C
D 68.2
B

KCOS3A { C 32.6
D 135.9
B

EXKC13 C 6.5
D 66.8
B

EXKC14 C 4.1
D 91

Refer to the help file for Land Use Impervious Area Percent
*Dense Oaks, Shrubs, Vines
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Basin n Proposed Conditions Page 5 of 8
Hydrograph Routing — Muskingum-Cunge (Standard)
Width or
Length Slope Diameter Side Slope Mannings
Routing ID Route From Route To Channel Type (ft) (ft/fr) (ft) (H:V) "n"
R1 DET03 J1 Pipe 2814 0.005 3 3:1 0.015
R6A OSKC05 JO6 Trapezoidal 555 0.007 20 4:1 0.030
R4 Jo3 J04 Trapezoidal 2319 0.0048 30 4:1 0.014
RS Jo4 JO5 Trapezoidal 2582 0.0039 20 3:1 0.015
R7 J06 J7 Trapezoidal 2058 0.0025 20 3:1 0.025
R2A KCOS1 J02 Trapezoidal 1510 0.0159 05 31 0.03
R2 J1 J02 Trapezoidal 644 0.0047 5 3:1 0.03
R3 JO2 JO3 Trapezoidal 3485 .0313 5 3:1 0.03
R6 JOS JO6 Trapezoidal 2283 0.0031 20 3:1 0.03
R8 J7 J08 Trapezoidal 95 0.0025 10 1:1 0.025
R8A KCOS11 Jo8 Pipe 1147 0.005 3 0.015
R9 Jo8 J9 Trapezoidal | 3214 0.0019 20 3:1 0.03
R10B KCOS12 J10B Trapezoidal 524 0.005 20 3:1 0.03
R10C J10B J10C Trapezoidal 1398 0.005 10 3:1 0.03
R10D J10C J10 Pipe 2907 0.0034 4 0.015
R3A KCOS3A J1 Pipe 2628 0.005 5 0.015
R10 J10 J11 Trapezoidal 1028 0.0022 15 2.5:1 0.07
R11 Ji1 J12 Trapezoidal 2966 0.0022 15 2.5:1 0.07
7/28/2010
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Basin n Proposed Conditions ' Page 6 of 8

Detention Basin Data
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ) | (sqft) Q Coef. [Exponent
E’°"§“°“ 1274 | 1285 | 1285 { 1305 | 1315 12441 54 | 61 | o5
Elevation 0 )
®) Area
(ac) 6.38 6.61 6.89 7.23 7.81 128.50 84 26 1.5
Pump Data
A3DET Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turmns On
(f1)
Elevation at which Pump Turns
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation (f) 1 (sqft) Q Coef. |Exponent
Flevation| 473 [ 12 | w3 | 1 | w5 | 16 | 17 11.875] 241 | 61 | 05
Elevation 17 #
(ft) Ar
. p a:;‘ 3228 | 3.403 | 3.582 | 3.765 | 3.954 | 4.147 | 4344 1765 | 230 | 26 15
Pump Data
DET02 Pump 1 Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (f
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ) | (sqft) Q Coef. {Exponent
Ele"g““ 170.5 | 1705 | 1725 | 1735 | 174.5 | 1755 | 1765 171 | 785 | 61 | o5
Elevation 170.5 (#)
) ® A
(;:)a 2654 | 2.812 | 2975 | 3.143 | 3315 | 3492 | 3673 176 | 190 | 26 15
Pump Data
DETO03 Pump 1 Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (ft)
Qutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation (fty | (sqft) Q Coef. [Exponent
Blevation! 1615 | 162.5 | 1635 | 1645 | 1655 | 1665 | 167.5 162375 241 | 61 | 05
Elevation 1615 ®
(ft) ’ A
(;g‘ 3.954 | 4.147 | 4344 | 4546 | 4753 | 4964 | 5.18 167 | 251 | 26 L5
Pump Data
DET04 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ) | (sqft) Q Coef. JExponent
Elevation
156.5 (f) 156.5 | 157.5 | 1585 | 159.5 | 160.5 | 161.5 | 162.5 1570 | 3.14 .61 0.5
Elevation

file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010
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(Y l ?;z;l 5.739 l 5971 I 6.208 l 6.449 | 6.694 | 6944 | 7.199 | i 162 l 315 26 L 1.5
Pump Data
Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
pETOs | Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Tums
Off (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation f) | (sqft) Q Coef. {Exponent
E“""g‘m 1525 | 1535 | 1545 | 1555 | 156.5 | 1575 | 1585 153. | 157 | .61 05
Elevation 152.5 (®
) [ an
(az? 2812 | 2975 | 3.143 | 3.315 | 3492 | 3.676 | 3.859 158 170 26 1.5
Pump Data
DET06 . Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (ft)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation R | (sqft) Q Coef. [Exponent
E‘“g‘“’“ 1305 | 140.5 | 143.5 | 1415 | 1425 | 1445 | 1455 140. | 157 | 61 | 05
Elevation, 139.5 ) .
®® ) Area
(;c) 0965 | 1.061 | 1.162 | 1.268 | 1.378 | 1.493 | 1.612 145 135 2.6 1.5
Pump Data
DET07 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (f)
Outlet Data
Detention . Elev. | Area
Basin | Initial Condition Pond Storage Relation (ft) (sq ft) Q Coef. {Exponent
E’e"g“m 1355 | 1365 | 137.5 | 1395 | 1385 | 1405 | 1415 136.875| 241 | 61 05
Elevation| 135.5 Y
0 ’ Area
(a0) 4147 | 4344 | 4546 | 4753 | 4964 | 5.18 5.4 141 235 26 1.5
Pump Data
DET08 Pump 1 Pump 2 Pump 3 Pump 4 Pump §
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turns
Off (ft)
Qutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ) | (sq ) | Coet [Bxponent
E'°"§“°“ 1315 | 1325 | 1335 | 1345 | 1355 | 136.5 | 137.5 13183| 349 | 61 | 05
Elevation 1315 #
@ ' Are
(ac;l 4753 14954 | 5.18 54 5625 | 5.855 | 6.089 137 130 26 1.5
DET09 Pump Data
Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
file://C:\Temp\SacCalcProjectSnapshot.xml 7/28/2010
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On (ft)
Elevation at which Pump Tums
Off (fY)
Outlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation ) | (sqf) Q Coef. |[Exponent
Elevation) 1305 | 1315 | 132.5 | 1335 | 1345 | 1355 | 1365 13075 | 197 | 61 | 05
Elevation 130.5 () :
(o) o I
(ar:;‘ 0.304 | 0359 | 0418 | 0483 | 0.552 { 0.625 | 0.703 136 | s0 | 26 15
Pump Data
DETI11 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns
On (ft)
Elevation at which Pump Turmns
Off (ft)
Qutlet Data
Detention Elev. | Area
Basin | Initial Condition Pond Storage Relation () { (sqft) Q Coef. |Exponent
Blevation 1275 | 128.5 | 1205 | 1305 | 1315 | 1325 | 1335 12783 349 | 61 | 05
Elevation 127.5 ()
(ft) ’ Ar
(aj;‘ 3.582 | 3.765 | 3.954 | 4.147 | 4344 | 4.546 | 4.753 133 | 150 | 26 L5
Pump Data
DETI10 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Tums
On (ft)
Elevation at which Pump Turns
Off (ft)
7/28/2010
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Sacramento method results

(Project: Basin n Proposed Conditions)

(100-year, 1-day rainfall)

View HEC-1 output

Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
KCOS15 82. 12:30 11
KCA3 338. 12:34 46
A3DET 278. 12:46 46 130. 15.
OSKC05 117. 12:33 16
R6A 117. 12:34 .16
KCOS06 60. 12:04 .03
KCOS02 61, 12:33 .09
KCOs1 31. 12:14 .03
R2A 31. 12:18 .03
KCDV3 115. 12:21 12
DETO03 79 16:02 12 175. 14.
R1 7.9 16:09 12
KCDV2 253. 12:11 .19
DETO02 24, 13:55 .19 176. 18.
KCOS3A 225. 12:25 26
R3A 224. 12:28 .26
n 251. 12:28 .57
R2 250. 12:30 .57
J02 271. 12:29 .60
R3 271. 12:33 .60
KCDV4 239. 12:15 21
DET04 23. 15:07 21 166. 22.
Jo3 353. 12:33 .89
R4 352. 12:37 .89
KCO0Ss03 54. 12:15 .05
KCDV5 302. 12:21 31
DET05 32. 15:18 31 161. 31.
Jo4 404. 12:36 1.25
RS 403, 12:40 1.25
KCO0s04 74. 12:07 .05
KCDV06 170. 12:15 15
DET06 16. 15:15 .15 157. 16. .00
Jos 433, 12:40 1.45
R6 428. 12:45 1.45
KCDV7 138. 12:06 .08




DET07 16. 13:08 .08 144. 6.1 .00
KCDV8 201. 12:19 20
DETO08 22. 15:14 20 140. 22. .00
Jo6 571. 12:44 1.92
R7 567. 12:48 1.92
J7 844. 12:48 2.38
R8 844. 12:48 2.38
KCOS11 23. 12:10 0
RSA 23. 12:13 .02
KCDV9 119. 12:23 13
DET09 2.7 24:20 13 135. 19.
KCDV11 43, 12:04 .02
|DET11 2.1 15:06 .02 135. 22
Jog 854. 12:48 2.55
R9 837. 12:56 2.55
J9 887. 12:55 2.66
KCDV12 179. 12:14 15
KCOS14 23. 12:18 .02
KCOS13 40. 12:13 .03
KCO0S12 89. 12:23 .10
R10B 89. 12:25 .10
J10B 115. 12:23 13
R10C 115. 12:27 13
J10C 133. 12:26 .16
R10D 132. 12:31 .16
JKCDV10 137. 12:12 11
DET10 2.8 24:06 11 131. 16.
1310 1025. 12:53 3.07
R10 1013. 12:56 3.07
EXKC13 151 12:11 11
J1 1046. 12:56 3.19
R11 1019. 13:05 3.19
EXKC14 34, 15:09 15
J12 1034, 13:05 3.33
(10-year, 1-day rainfall)
Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
D (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
KCOS15 48. 12:30 11
KCA3 199. 12:34 46
A3DET 153. 12:51 46 129. 12.




OSKCO05
R6A
KCOS06
KCOS02
KCOS1
R2A
KCDV3
DETO03
R1
KCDV2
DET02
KCOS3A
R3A

i)

R2

Jo2

R3
KCDV4
DETO04
Jo3

R4
KCOS03
KCDVS5
DETO05
J0o4

RS
KCOS04
KCDV06
DET06
Jos

Ré6
KCDV7
DETO07
KCDV8
DETO08
J06

R7

J7

R8
KCOS11
R8A

68.
68.
33.
36.
17.
17.
67.

6.1
6.1

145.

18.
130.
130.
150.
150.
162.
162.
138.

18.

213.
212.

30.
176.

24,
248.
247.
41.
99.
13.
268.

265.
79.

13.
117.

16.
352.
350.
502.

502.

13.

13.

12:33
12:35
12:04
12:34
12:14
12:19
12:21
15:28
15:36
12:11
13:41
12:25
12:29
12:29
12:31
12:30
12:35
12:15
14:04
12:35
12:39
12:15
12:21
14:34
12:38
12:43
12:07
12:15
14:12
12:42
12:49
12:06
13:06
12:19
14:30
12:48
12:53
12:53
12:53
12:10
12:13

.16
.16
.03
.09
.03
.03
A2
12
A2
.19
.19
26
26
57
57
.60
.60
21
21
.89
.89
.05
31
31
1.25
125
.05
15
15
1.45
1.45
.08
.08
20
20
1.92
1.92
2.38
2.38

.02

.02

173.

174.

165.

160.

156.

143.

139.

84

12.

14. .00

19. .00
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Appendix H: Technical Memorandum — Updated Storm Drain
Demands
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Technical Memorandum
July 21, 2010

Page 1 of 8
TECHNICAL MEMORANDUM

Date: July 21, 2010
To: Bob Shattuck, Lennar Communities
From: Scott Hartstein, MacKay & Somps
TM No.: Technical Memorandum No. 7
Subject: Updated Storm Drain Demands

SunCreek Specific Plan

Rancho Cordova, CA
Job No.: 7991-10

Task No.: Task D.3

A. Introduction

In the two years since Sacramento County Water Resources last reviewed the
Regional Master Drainage Study (RMDS) for the SunCreek Specific Plan
(MacKay & Somps, December 2008), the land use plan has undergone several
minor land use changes in response to requirements imposed by the City of
Rancho Cordova and other related local agencies. These changes in land use,
principally relating to the addition of more employment related land uses to the
Specific Plan in favor of low density, medium density, and compact medium
density residential land uses, have a minor impact on the storm drain demands
generated by development of the project.

The purpose of this technical memorandum is to quantify the magnitude of these
land use changes and the resulting changes in storm drain demands. It is believed
that the magnitude of change in storm drain demands is nominal when compared
to those projected in the RMDS. The goal of this technical memorandum is to
demonstrate that the magnitude of these changes is insignificant, and that the
RMDS still adequately projects the overall impacts of the project in terms of
storm drain supply and related infrastructure for purposes of environmental
review.

B. Land Use Plan Changes

The prior and updated land use plans are shown in Appendix A (Figures 1 and 2,
respectively). A comparison of the land uses between the version of the land use
plan used during the preparation of the RMDS and the updated land use plan for
the project is summarized in Table 1.

Source: Regional Master Storm Drain Study for the SunCreek Specific Plan (MacKay & Somps, December 2008)




Table 1

Land Use Comparison

Prior Land | Updated

Use Plan | Land Use Change
Land Use Description (Acres) |Plan (Acres)] (Acres) Change %
Low Density Residential (LDR) 180.0 169.4 -20.6 -10.8%
Medium Density Residential (MDR) 379.0 3227 -56.3 -14.9%
Compact Density Residential (CMDR) 27.0 201 -6.9 -25.6%
High Density Residential (HDR) 29.0 34.6 5.6 19.3%
Commercial Mixed Use (CMU) 29.0 31.9 29 10.0%
Village Center 3.0 0 -3.0 -100.0%
Local Town Center (Commercial & Employment) 0.0 59.4 59.4 100.0%
Public/Quasi Public (PQP) 7.0 13.0 6.0 85.7%|
Neighborhood Park (PP) 61.0 44.0 -17.0 -27.9%
Community Park 35.0 431 8.1 23.1%
Neighborhood Green 0.0 4.3 4.3 100.0%
Parkway, Paseos and Trails (PC) 28.0 9.1 -18.9 -67.5%
School 112.0 110.9 -1.1 -1.0%
Minor Roads 0.0 23.1 231 100.0%
Major Roads 97.0 79.0 -18.0 -18.6%
Wetland Buffer/Bike Path Corridor 30.0 45.2 15.2 50.7%
Detention Basin (DB) 31.0 46.9 15.9 51.3%
Storm Drain Channel 9.0 5.0 -4.0 -44. 4%
Wetland Preserve 218.0 203.7 -14.3 -6.6%
Total 1285.0 1265.4 -19.6 -1.5%
Footnote:

Refinement in project boundary resulted in a reduction in total land use areas of approximately 20 acres from the prior to the current

land use plan.

Clearly, the amounts of the various land uses for the project have changed during
the last two years. Additionally, by inspection it is evident that the spatial
distribution of the various land uses of the prior and updated land use plans is
relatively the same. Therefore, as long as the resulting total storm drain demands
of the two land use plans are identical, or nearly so, and as long as the distribution
of said demand across the project area is relatively the same between the prior and
the updated land use plans, it is reasonable to conclude that the size and location
of the various storm drain infrastructure improvements contemplated in the
RMDS to serve the prior land use plan are still adequate and appropriate to serve
the updated land use plan.

. Updated Storm Drain Demands

The storm drain demands resulting from the prior and updated land use plan are
summarized in Tables 2 and 3. The unit demand figures used for these demand
calculations and the methodology of calculating these demands are identical. The
only difference between these two sets of calculations is the change in land use
areas.



Table 2

SunCreek Storm Drain Demand - Prior Land Use Plan

Water
Quality
Total Runoff |Flow  (in
Land Use Description Land Use Classification Acres | Coefficient ft3/s)
Low Density Residential (LDR) Single Family 190.0 0.50 1.7
Medium Density Residential (MDR) Multi-units, detached 379.0 0.60 40.9
Compact Density Residential (CMDR) Multi-units, detached 27.0 0.60 29
High Density Residential (HDR) Multi-units, attached 29.0 0.75 3.9
Commercial Mixed Use (CMU) Apartment dwelling areas 29.0 0.75 3.9
Village Center Neighborhood areas 3.0 0.70 04
Local Town Center (Commercial & Employment) Neighborhood areas 0.0 0.70 0.0
Public/Quasi Public (PQP) Playgrounds 7.0 0.40 0.5
Neighborhood Park (PP) Parks 61.0 0.25 2.7
Community Park Parks 35.0 0.25 1.6
Neighborhood Green Parks 0.0 0.25 0.0
Parkway, Paseos and Trails (PC) Parks 28.0 0.25 1.3
School Neighborhood areas 112.0 0.70 14.1
Minor Roads Asphailtic 0.0 0.95 0.0
Major Roads Asphaltic 97.0 0.95 16.6
Wetland Buffer/Bike Path Corridor Open Space 30.0 0.00 0.0
Detention Basin (DB) Open Space 31.0 0.00 0.0
Storm Drain Channel Open Space 9.0 0.00 0.0
Wetland Preserve Open Space 218.0 0.00 0.0
Cumulative 90.5

Total Acreage 1,285.0

Developed Acreage

997.0
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Table 3
SunCreek Storm Drain Demand - Updated Land Use Plan
Water
Quality

Total Runoff |Flow  (in
Land Use Description Land Use Classification Acres | Coefficient ft*/s)
Low Density Residential (LDR) Single Family 169.4 0.50 15
Medium Density Residential (MDR) Multi-units, detached 3227 0.60 34.9
Compact Density Residential (CMDR) Multi-units, detached 201 0.60 2.2
High Density Residential (HDR) Multi-units, attached 34.6 0.75 4.7
Commercial Mixed Use (CMU) Apartment dwelling areas 31.9 0.75 4.3
Village Center Neighborhood areas 0 0.70 0.0
Local Town Center (Commercial & Employment) Neighborhood areas 59.4 0.70 7.5
Public/Quasi Public (PQP) Playgrounds 13.0 0.40 0.9
Neighborhood Park (PP) Parks 44.0 0.25 20
Community Park Parks 43.1 0.25 1.9
Neighborhood Green Parks 43 0.25 0.2
Parkway, Paseos and Trails (PC) Parks 9.1 0.25 04
School Neighborhood areas 110.9 0.70 14.0
Minor Roads Asphaltic 231 0.95 4.0
Major Roads Asphaltic 79.0 0.95 13.5
Wetland Buffer/Bike Path Corridor Open Space 452 0.00 0.0
Detention Basin (DB) Open Space 46.9 0.00 0.0
Storm Drain Channel Open Space 5.0 0.00 0.0
Wetland Preserve Open Space 203.7 0.00 0.0

Cumulative 91.9

Total Acreage 1,265.4

Developed Acreage

Source: MacKay & Somps Civil Engineers, July 21,2010

964.6




D. Comparison with Storm Drain Study

A comparison of the storm drain demands resulting from the prior and updated land use
plans is shown in Table 4. Like the earlier comparison of land use areas between the
prior and the updated land use plans, the differences in the resulting demands for storm
drain are nominal. In fact, the projected demands resulting from the updated land use
plan are slightly more than those contained in the RMDS, 1.5% more in terms of
cumulative water quality flow. While the developed acreage for the project has actually
decreased, the increase in cumulative water quality flow is attributable to an increase in
the HDR, CMU and Commercial & Employment Land Use Designations. This
incremental increase results in insignificant adjustments to the peak flow and
hydromodification requirements. The basins are contained within developable parcels
and any modifications can be done within the developable footprint, without additional
environmental impacts.

Table 4
Comparison of Drainage Demands

Updated
Prior Land| Lane Use
Demand Use Plan Plan Change | Change %
Developed Acreage 997.0 964.6 -32.4 -3.2%
Cumulative Water Quality Flow 90.5 91.9 1.4 1.5%

E. Summary

The magnitude of the land use changes and the resulting changes in storm drain demands
between the prior and updated land use plans are nominal. Furthermore, the spatial
distribution of proposed land uses is relatively the same between the prior and updated
land use plan. Accordingly, it is reasonable to conclude that the RMDS still adequately
addresses the infrastructure requirements for the current land use plan, and that the
differences in overall impacts on storm drain demand and infrastructure between the prior
and updated land use plans are insignificant.
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Protection Study ‘
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February 5, 2010

Mr. Mark Rains

Sacramento County

Department of Water Resources

827 7th Street, Room 301

Sacramento CA 95814 Project No.: 063-00-08-22.002

SUBJECT:  Summary of Sunrise Boulevard Flood Protection Study

Dear Mark:

West Yost Associates (West Yost) has completed a hydraulic analysis of flood protection
alternatives for Sunrise Boulevard south of Highway 16 (Jackson Road). This letter provides a
summary of the analysis and results of the study.

BACKGROUND

Sacramento County and the City of Rancho Cordova are planning to replace the bridge on Sunrise
Boulevard at Laguna Creek just south of Highway 16 (See Figure 1). The existing bridge is
undersized and subject to potential flooding during large storm events. In addition, a reach of
Sunrise Boulevard to the south of the bridge is subject to flooding during moderate storm events.
West Yost performed a hydraulic analysis to define the existing flood flows and water surface
elevations at the bridge and the roadway to the south, and to evaluate potential solutions for
protecting the bridge and roadway from flooding.

HYDRAULIC MODELING APPROACH

Hydraulic modeling was performed to define the existing 10-year and 100-year water surface
elevations in the vicinity of the proposed bridge and also to evaluate potential future flood
protection measures for the roadway. Hydraulic modeling for this reach of Laguna Creek was
previously prepared by MacKay & Somps as part of a technical study prepared for the SunCreek
Specific Plan, which is located upstream of Sunrise Boulevard. That model was used as a starting
point for this study. The model was revised to provide more detail in the project area and the
updated model was used to define existing conditions and to evaluate potential flood protection
alternatives. The various mode! configurations are described below.

2020 Research Park Drive, Suite 100 Davis, Califomia 95618 Phone 530.756.5905 Fax 530.756.5991 smail: mail@westyost.com
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Existing Conditions

As indicated above, West Yost revised the HEC-RAS model prepared by MacKay & Somps for
SunCreek to better define the existing flooding conditions near Sunrise Boulevard and Laguna Creek.
The revisions were focused on improving the representation of the potential flow spills from Laguna
Creek immediately upstream of Sunrise Boulevard. During moderate to large storms, the water level
in the creek can exceed the top of the bank and spill out of the creek. Flows that spill over the left
(south) bank of the creek will enter into a floodplain area east of Sunrise Boulevard, labeled “East
Overflow Area” on Figure 2. When the ponding depth in this floodplain area reaches 2 to 3 feet, flow
will enter a second storage area, labeled “West Overflow Area” on Figure 2, by spilling over Sunrise
Boulevard to the west and over high ground to the south. A double 8'x5" box culvert under Sunrise
Boulevard allows flows in this second storage area to move to either side of the road. The West
Overflow Area also receives flows directly from an approximately 1,000 acre watershed located to the
east. Flow in this second storage area will re-enter Laguna Creek just downstream of the Sunrise
Boulevard Bridge when water levels in the creek recede enough to allow it. When the West Overflow
Area fills, flow will spill south along Sunrise Boulevard, entering a third watershed labeled “South
Overflow Area” on Figure 2. This neighboring watershed covers approximately 580 acres and drains
under Sunrise Boulevard in a 77 x 5’ box culvert approximately 920 feet north of Grantline Road.
Runoff then continues west and is conveyed under the Folsom South Canal in four 42-inch siphons
and re-enters Laguna Creek approximately 2.700 feet south of Florin Road.

Because the MacKay & Somps study was more focused on the SunCreek planning area, they used
a simplified representation of the flooding in vicinity of Sunrise Boulevard. Their model included
wide cross sections along Laguna Creek between Sunrise Boulevard and Highway 16 and the
bridge at Sunrise Boulevard. The cross sections did not cover the entire width of the floodplain
storage areas and the model did not allow for spill into the South Overflow Area.

For this study, the East, West and South Overflow Areas were modeled as a series of storage
ponds that were connected to Laguna Creek and each other by lateral weirs. A schematic of the
overflow storage configuration is provided as Figure 2. The elevation-storage volume
relationships within each of the storage areas are presented in Tables 1 through 3 and were based
on topographic mapping provided by MacKay & Somps. The topographic mapping was based on
a compilation of data from a number of sources including LIDAR mapping developed by the
County. Prior to final design of the new bridge or any roadway improvements, it would be
desirable to obtain design level topographic mapping to more accurately define the spill
elevations along the left bank of Laguna Creek near the bridge. It would also be desirable to
survey the double 8’ x 5° box culverts and the 7° x 5° box culvert under Sunrise Boulevard and
add them to the model. For this study, it was assumed that these culverts do not significantly
restrict flow.

The South Overflow Area is modeled as a storage area that drains directly to Laguna Creek
through a set of 42-inch culverts that represent the Folsom South Canal siphons. This is a
simplified representation of the actual system because the 42-inch pipes were not modeled as
siphons and a short reach of channel between the Folsom South Canal and Laguna Creek was not
modeled. However, the results near the Sunrise Boulevard Bridge are not highly sensitive to this
part of the model so the simplification is considered reasonable for this study.

West Yost Associates 063\00-08-22L.
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Table 1. Elevation-Volume Data for East Overflow Area

Incremental Volume, Cumulative Volume,
Elevation, NGVD29 Area, sf ac-ft ac-ft
111.1 0 0.0 0.0
112.0 41,266 0.4 0.4
114.0 412,212 10.4 10.8
116.0 1,473,120 43.3 54.1

Incremental Volume,

Table 2. Elevation-Volume Data for West Overflow Area

Cumulative Volume,

Elevation, NGVD29 ac-ft ac-ft
110.0 147,824 0.0 0.0
112.0 510,788 15.1 15.1
114.0 1,757,567 52.1 67.2
116.0 2,792,082 104.4 171.6

Incremental Volume,

Table 3. Elevation-Volume Data for South Overflow Area

Cumulative Volume,

Elevation, NGVD29 ac-ft ac-ft
105.0 | 0 0.0 0.0
110.0 400,085 23.0 23.0
112.0 2,480,313 66.1 89.1
114.0 5,383,000 180.5 269.6

West Yost Associates

063\00-08-22L
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Alternative 1 — Raise Bridge and Road

For Alternative 1, the bridge and roadway are protected from flooding by raising them above the
floodplain elevation. The modeled elements included with Alternative 1 are described below and
shown on Figure 3.

e The Sunrise Boulevard Bridge is raised above the 100-year water surface elevation of
115.3 feet. The minimum invert elevation of the creek at this Jocation is approximately
106.5 feet. For this study it was assumed that the existing creek section at the bridge
would not be significantly altered and that the bridge abutments would be constructed
outside of the banks of the creek. The assumed width between bridge abutments is
68 feet. A single, central pier with a width of 1.25 feet was assumed.

¢ Sunrise Boulevard is raised above the 100-year water surface elevation from the
bridge to a point about 3,000 feet to the south, just past Florin Road.

e Culverts are added under the road to allow spill from the creek to pass between the
floodplain storage areas. Under existing conditions, flood flows pass over the
roadway. The culverts are intended to replace the flow capacity that is lost by raising
the road. For this study, twelve 48-inch culverts were modeled at a location
approximately 1,800 feet south of Laguna Creek as shown on Figure 1. The actual
shape, size, and number of the required culverts could vary depending on the ultimate
design of the roadway and the available cover over the culverts.

Alternative 2 — Raise Bridge and Construct Containment Levee

For Alternative 2, the bridge is raised above the floodplain elevation. The roadway to the south of
the bridge is protected from Laguna Creek overflow by a containment levee along the left (south)
bank of the creek. The increase in downstream flows caused by preventing the creek overflow
would be mitigated in the already planned detention facility at the Triangle Rock mining pit. This
detention facility will use a weir and detention basin to limit peak flows delivered downstream to
the roughly the two year peak flow during large storms up to the 100-year event. This detention
basin will help prevent the spill from Laguna Creek to Gerber Creek that occurs downstream of
Vineyard Road, and mitigate for volume impacts from upstream development. The modeled
elements that are included with Alternative 2 are described below and shown on Figure 4.

e The Sunrise Boulevard Bridge is raised above the 100-year water surface elevation of
115.3 feet. The minimum invert elevation of the creek at this location is approximately
106.5 feet. For this study it was assumed that the existing creek section at the bridge
would not be significantly altered and that the bridge abutments would be constructed
outside of the banks of the creek. The assumed width between bridge abutments is
68 feet. A single, central pier with a width of 1.25 feet was assumed.

¢ A containment levee or berm is modeled along the left overbank of Laguna Creek from
Highway 16 to the Folsom South Canal. A gated 10’ x 6’ box culvert is included through
the levee to allow the local watershed to drain into the creek. The culvert size was selected
to be large enough to not significantly restrict flow, but it was not optimized. If this
alternative is considered for implementation. the size should be evaluated further.

West Yost Associates 063\00-08-22L
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e A regional detention basin is included just downstream of the Folsom South Canal at
the Triangle Rock mining pit. The storage volume of the basin was based on
information prepared by MacKay & Somps for their SunCreek study. The peak
storage volume during the 100-year storm is approximately 800 acre-feet at an
elevation of 102 feet. The weir was assumed to be 600 feet long at an elevation of
110.5 feet.

HYDRAULIC MODELING RESULTS

The hydraulic models were used to calculate existing 10-year and 100-year water surface
elevations and flows in the area of interest and to evaluate the effectiveness of the flood
protection alternatives. Table 2 provides a summary of the calculated peak water surface
elevations in the area of interest. Table 3 presents a summary of the calculated flood flows at key
points in the system.

Table 4. Calculated Peak Water Surface Elevations in feet (NGVD29)

Low Road 10-Year Storm 100-Year Storm
Elevation
on Sunrise
Boulevard,  Existing  Alternative Alternative  Existing  Alternative  Alternative
Location Existing  Conditions 1 2 Conditions 1
Just 115.30 114.63 114.45 114.39 115.50 115.33 115.50
Upstream of
Sunrise
Boulevard
Bridge
East 112.30 114.03 114.03 113.77 115.27 115.29 114.70
Overflow
Area
West 112.30 114.03 114.02 113.77 115.27 115.27 114.70
Overflow
Area
South 111.80 108.91 108.91 108.90 110.17 110.17 110.17
Overflow
Area
Just n/a 116.01 116.01 116.01 117.35 117.19 117.51
Upstream of
old Highway
16 Bridge
Downstream n/a 112.53 112.53 110.94 113.38 113.39 111.38
of Folsom
South Canal

West Yost Associates 063\00-08-22L1
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Table 5. Calculated Peak Flow in cfs

10-Year Storm 100-Year Storm
Existing  Alternative Alternative Existing
Location Conditions 1 2 Conditions Alternative 1 Alternative 2
Just Upstream 750 770 810 1,010 1,150 1,470
of Sunrise
Boulevard
Bridge
At Folsom 850 850 850 1,370 1,370 1,460
South Canal
Downstream of 850 850 300 1,870 1,380 390
Folsom South
Canal
Spill Along 20 20 10 160 160 80
East Side of
Sunrise Blvd.
to South
Watershed

Existing Condition Results

Under existing conditions, the results on Table 2 indicate that shallow flooding of the bridge is
expected during a 100-year storm event. The 10-year water surface elevation is below the surface
elevation at the bridge. The low chord of the existing bridge deck is below the water surface for both
storm events and represents a significant restriction to flood flows during a 100-year storm event.

The elevations along the road to the south of the bridge are lower than at the bridge itself and portions
of the road would be subject to flooding during the 10-year and 100-year storms. The 10-year and
100-year water surface elevations south of the bridge are approximately 114.0 and 115.3 feet,
respectively (see East Overflow Area in Table 2). For the 10-year, 24-hour storm, approximately
1,600 feet of Sunrise Blvd between Grant Line Road and Highway 16 would be inundated for
approximately 11 hours up to a maximum depth of 1.8 feet. For the 100-year, 24-hour storm,
approximately 3,300 feet of Sunrise Blvd between Grant Line Road and Highway 16 would be
inundated for approximately 16 hours up to a maximum depth of 3.1 feet. Figure 5 shows the
calculated flood depths above the roadway.

The 10-year peak flood flow ranges from 750 cfs at the bridge to 850 cfs downstream of the
Folsom South Canal. Approximately 20 cfs is predicted to spill from the floodplain area near the
bridge to the adjacent watershed to the south. The 100-year peak flood flow ranges from 1,010 cfs
at the bridge to 1,370 cfs downstream of the Folsom South Canal. Approximately 160 cfs is
predicted to spill from the floodplain area near the bridge to the adjacent watershed to the south.

West Yost Associates 063\00-08-22L
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Alternative 1 Results

The results for Alternative 1 indicate that raising the road could be a feasible approach for
protecting the road from flooding without adversely impacting existing flooding on adjacent land.
Water surface elevations upstream of the bridge are predicted to be slightly lower than existing
elevations. This is due to providing clearance between the bridge deck and the calculated water
surface elevation, which removes a significant restriction to flow. Removal of this restriction
results in slightly higher flows and water surface elevations downstream of the bridge, but the
increases are small. The water surface elevations in the overflow areas to the south of the creek
would be essentially equal to existing elevations. The proposed culverts under Sunrise Boulevard
would adequately mitigate for the potential impacts of raising the road.

Alternative 2 Results

The results for Alternative 2 show that this is not a feasible approach. The goal of the alternative
is to protect the roadway south of the bridge by constructing levees along the creek to prevent
spill from the creek. The levees prevent overflow from the creek, but they don’t prevent the road
from flooding. Runoff from the 1,000 acre watershed to the east that drains into the West
Overflow storage area, currently crosses Sunrise Boulevard through two 8°x5’ box culverts (See
Figure 2) and then continues to the north in a channel and enters Laguna Creek just downstream
of Sunrise Boulevard. If Alternative 2 were implemented, this watershed would continue to drain
into the West Overflow area and then to Laguna Creek through a flap-gated culvert through the
containment levee. However, during a large storm event, high water in the creek will prevent
runoff from the tributary shed from entering the creek at the peak of the storm. During the
100-year storm, the runoff from the tributary watershed would pond behind the containment levee
to an elevation that is lower than the existing floodplain elevation (114.7 versus 115.3) but is still
significantly higher than the low point of the road. Therefore, the road would still need to be
raised for this alternative. The alternative would also cause increases in the 100-year water
surface elevations upstream of the bridge.

The planned regional detention basin downstream of the Folsom South Canal will produce

significant reductions in flows and water surface elevations downstream of the Folsom South
Canal. However, these reductions do not extend upstream to Sunrise Boulevard.

West Yost Associates 063\00-08-22L
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CONCLUSIONS

Sunrise Boulevard is vulnerable to flooding from Laguna Creek during both the modeled 10-year and
100-year storm events. Raising the elevation of the bridge and roadway above the 100-year water
surface elevation appears to be a feasible approach for protecting the road. Raising the roadway would
block flood flows that currently flow over the roadway. Without mitigation, this could cause increases
to the water surface elevations in areas east of Sunrise Boulevard. However, the potential increases to
water stuface elevations can be mitigated by providing culverts under the raised roadway.

Sincerely,
WEST YOST ASSOCIATES

g St

Mark O. Kubik
Principal Engineer
R.C.E. #50963
MOK:nmp

attachments

West Yost Associates 063\00-08-22L
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Figure 1
Sunrise Boulevard
Flood Protection Study
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