RESOLUTION NO. 2014-157

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF ELK GROVE
ACCEPTING THE MASTER WATER PLAN, LEVEL Il SEWER STUDY, AND
DRAINAGE STUDY FOR THE SOUTHEAST POLICY AREA
PROJECT NO. PL0016

WHEREAS, on November 19, 2003, the City Council adopted Resolution 2003-
217 adopting the General Plan of the City of Elk Grove as required by State law; and

WHEREAS, the General Plan included Policy LU-32 establishing the Southeast
Policy Area, as a future growth area of the City; and

WHEREAS, the City Council has directed the preparation of a strategic plan for
the Southeast Policy Area as a City project; and

WHEREAS, the Southeast Policy Area Strategic Plan is a “project” under the
California Environmental Quality Act (CEQA); and

WHEREAS, on June 19, 2014, the Planning Commission held a duly-noticed
public hearing as required by law to consider all of the information presented by staff
and public testimony presented in writing and at the meeting; and

WHEREAS, on July 9, 2014, the City Council held a duly-noticed public hearing
as required by law to consider all of the information presented by staff and public
testimony presented in writing and at the meeting; and

NOW, THEREFORE, BE IT RESOLVED that the City Council of the City of Elk
Grove hereby accepts the following for the Southeast Policy Area:

1) The Master Water Plan, as provided in Exhibit A and incorporated herein by
this reference,

2) The Level Il Sewer Study, as provided in Exhibit B and incorporated herein by
this reference; and

3) The Drainage Study, as provided in Exhibit C and incorporated herein by this
reference.

f the City of Elk Grove this 9™
Gﬂo,k\

JAMES COOPER, VICE MAYOR of the
CIlY OF ELK GROVE

PASSED AND ADOPTED by the City Coungi
day of July 2014.

ATTEST: APPROVED AS TO FORM:

\—/// >l
NATHAN P-AOBBS,
CITY ATTORNEY







CERTIFICATION
ELK GROVE CITY COUNCIL RESOLUTION NO. 2014-157

STATE OF CALIFORNIA )
COUNTY OF SACRAMENTO ) ss
CITY OF ELK GROVE )

I, Jason Lindgren, City Clerk of the City of Elk Grove, California, do hereby certify
that the foregoing resolution was duly introduced, approved, and adopted by the
City Council of the City of Elk Grove at a regular meeting of said Council held on
July 9, 2014 by the following vote:

AYES : COUNCILMEMBERS: Cooper, Detrick, Hume, Trigg
NOES: COUNCILMEMBERS: None
ABSTAIN : COUNCILMEMBERS: None

ABSENT: COUNCILMEMBERS: Davis

LIS =\ ek

Ja%on Lindgren, Ci rk VY
City of Elk Grove, California
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Department of Water Resources Including service to the Cities of
Michael L. Peterson, Director i Elk Grove and Rancho Cordova

SACRAMENTO COUNTY
WATER AGENCY

March 18, 2014

Mike Motroni

Wood Rodgers

3301 C Street, Bldg. 100-B
Sacramento, CA 95816

Re: Elk Grove South East Policy Area Water Study

Mr. Motroni,

Sacramento County Water Agency (SCWA) staff has reviewed the water study
prepared by Wood. Rodgers for the South East Policy Area (SEPA) in the City of Elk
Grove (City). SCWA staff determines that the identified major water supply
facilities in the SEPA at build-out are consistent with the current Zone 40 Water
Supply Infrastructure Plan (WSIP) and ongoing WSIP update efforts.

SCWA staff also recognizes that this water study is prepared to assist the City’s
CEQA reviewing process for the SEPA. Therefore, individual water studies may still
be required by SCWA for each subdivision by the project applicant based on the
latest WSIP during the plan check process in the future.

If you have any questions, please contact me at 874-5039.

Sincerely,
} C/&&(f((//é

Darrell Eck
Senior Civil Engineer, SCWA

cc: Ping Chen, SCWA

“Managing Tomorrow's Water Today”
Main Office: 827 7th St., Rm. 301, Sacramento, CA 95814 o (916) 874-6851 » Fax (916) 874-8693 e www.scwa.net
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1.0 Introduction

The purpose of this water study is to identify domestic water needs for the Elk Grove Southeast Policy
Area (SEPA) plan area. The report is part of an overall high-level infrastructure analysis. This study will
demonstrate it is possible to provide domestic water service for the project and technical compliance with
the water purveyor's requirements for water conveyance. The project falls within the jurisdiction of the
Sacramento County Water Agency (SCWA).

Existing and planned domestic water facilities border the project area to the north, west and east. It is
anticipated that these existing facilities will be extended to provide domestic water service to the plan
area. This study has been prepared to present the project build-out domestic water conveyance facilities
for the plan area. The study includes transmission main pipe sizes and distribution system sizes of 12-
inch where serving multiple land uses. These conveyance facilities will serve as part of the backbone
infrastructure to serve SEPA. This study includes a discussion on proposed water demands, point of
connection assumptions, and modeling results.

1.1  Southeast Policy Area

Located at the southern end of the City, the Southeast Policy Area is the last large-scale development
area within the urbanized portion of Elk Grove. It lies directly south of the Laguna Ridge Specific Plan
area and west of Lent Ranch/Elk Grove Promenade and the approved Sterling Meadows development.'

Location

The SEPA project encompasses approximately 1,200 acres and is located in the southeast portion of the
City of EIk Grove. In general the project area is located east of Bruceville Road, north of Kammerer
Road, east of Big Horn Boulevard, and south of Poppy Ridge Road. The Laguna Ridge Specific Plan
borders the project on the north and west. Proposed Sterling Meadows project borders the project
directly to the east.

See Figure 1-1: Vicinity Map for a vicinity map of the project site.

Topography and Vegetation

The site currently consists of a mix of farm and ranch land with a number of residential structures on large
lots spread throughout the plan area. The existing topography varies from elevation 39-feet to 22-feet
and falls from the northeast to the southwest. Bisecting the project is a drainage canal flowing from east
to west.

Land Use

The project area is currently zoned in the City’s general plan as a special planning area. Therefore,
specific polices are required to guide development within this area. The proposed land use will consist of
residential (very low, low, medium and high density), mixed use, commercial, office, light industrial / flex
space, schools, parks, and open space. The proposed land use for SEPA includes a total of 4,790
dwelling units from residential and mixed use land uses. See Table 1-1: Proposed Project Land Use for
detailed project land uses and Figure 1-2: Land Use Plan for an exhibit showing the proposed land use,
within the project area.

' Project description per City of Elk Grove, planning department website, 1 October 2013.
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Table 1-1: Proposed Project Land Use
Source: Land use spreadsheet provided by City of Elk Grove, September 10, 2013

Land Use Area’ DVE;::nm; Units
(acres) (DU)
ER Estate Residential 62.6 288
LDR Low Density Residential 212.0 1341
MDR  Medium Density Residential 95.2 1324
HDR High Density Residential 60.7 1511
MUR Mixed Use Residential 14.0 B 267
COM  Commercial - 14.2 -
MUV Mixed Use Commercial - 273 58
ES Elementary School 27.6 =
OFF Office 2799 -
LUFS Light Industrial / Flex Space 108.2 -
P/OS Park / Open Space 56.8 -
Greenway Greenway _ 35.5 5
~Basin Basin - 49.4 -
Drainage  Drainage Channel 1.7 - -
Channel Channel - 65.3 __ -
Right of Way? 84.4 -
Total 1,195 4,790

1.2  Existing & Future Water Studies

Sacramento County Water Agency

The project area falls within the jurisdiction of the Sacramento County Water Agency (SCWA). The
project area is located in SCWA'’s south service area. The SCWA Zone 40 Water System Infrastructure
Plan (WSIP), dated April 2006 was utilized as the basis for SCWA conveyance facilities discussed in this
study. The April 2006 WSIP identified transmission conveyance facilities to serve SEPA. These
transmission mains are included as part of this study.

At time of this study SCWA is preparing an update to the WSIP. It is anticipated that the design as
presented in this study will be consistent with the WSIP update.

Existing Water Studies

There were a number of existing studies completed to date that were reviewed as part of this report.
These studies are referenced below and discussed further within the study.

2 Acreage values are approximate and reflect high-level master planning. Acreages are subject to change through
subsequent development processing in keeping with the policies and procedures provided in the City's Special
Planning Area document.

3 Assumed to be internal roadways per the land use plan, plus fifty feet of right of way adjacent to SEPA boundary
except 100 feet along future Lotz Parkway.
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e Laguna Ridge Specific Plan, Water Study, by Wood Rodgers, Inc., dated January 30, 2003,
hereon referred as “LRSP plan”.

e Elk Grove Promenade, Master Water Study, by Wood Rodgers, Inc., dated January 2006, heron
refereed as “EGP plan”.

e Zone 40 Water System Infrastructure Plan, by Sacramento County Water Agency, dated April
20086, heron referred as “WSIP".

Future Water Studies

This study has been prepared to identify the backbone conveyance facilities required to convey domestic
water to serve the project area. It does not identify sources of domestic water supply. There is an
opportunity to within the plan area provide recycled water to parks, landscaping, and greenways. This
study assumes that all land uses will be supplied by domestic water and does not take into account
recycled water use. Future studies will be required as subsequent planning and phasing is solidified and
prior to improvement plan approval.

Recycled Water

Recycled water was not evaluated as part of this master plan. The 2003 Zone 40 Recycled Water Master
Plan dated 2003 and revised in 2006 did not consider recycled water for the Southeast Policy Area. The
existing and planned recycled water use is limited to Laguna West, Lakeside, Laguna Stonelake, East
Franklin, and Laguna Ridge.

February 19, 2014 Page 5
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2.0 Project Water Demands

Project water demands were determined based on land use area. The project water demands were
determined by multiplying an annual demand factor by the land use area. Annual demand factors utilized
in this study are shown in Table 2-1: Land Use Demand Factors and Annual Water Demand. The
WSIP demand factors were utilized as the basis of determining annual demand. Some land uses as
proposed are not explicitly referenced in the WSIP. To maintain consistency and in general conformance,
assumptions for annual demand were consistent with the WSIP.

Table 2-1: Land Use Demand Factors and Annual Water Demand
Source: Sacramento County Water Agency, WSIP, dated April 2006.

Annual Demand Annual Demand Annual
Land Use Factor per WSIP Factor * Demand 4
(acrelfeet) (acrelfeet) (acrelfeet)

ER Estate Residential 1.33 1.43 89.5

LDR Low Density Residential 2.89 311 658.5

MDR  Medium Density Residential - 370 3.98 378.5

HDR  High Density Residential 4.12 443 26838

~MUR Mixed Use Residential 4-12f - - 443 62.0

COM Commercial 275 296 41.9

MUV Mixed Use Commercial 2.75° 2.96 80.8

ES Elementary School 3.46 372 - 102.8

OFF Office - - 275° 2.96 827.4

LI/FS Light Industrial / Flex Space 2.7 2.91 315.2

P/OS Park / Open Space 3.46 ) 372 2114

Greenway  Greenway 3.467 3.72 132.0
Basin Basin = . :
Drainage  Drainage Channel -8 - -
Channel Channel -8 = =

Right of Way 0.23 19.1

Total 3,188

4 Includes 7.5% system losses.

5 WSIP does not contain a unit demand factor for mixed use residential.
factor as high density residential land use.

This study assumes the same demand

8 WSIP does not contain a unit demand factor for mixed use commercial or office. This study assumes the same
demand factor as commercial land use.

7 WSIP does not contain a unit demand factor for greenways. This study assumes the same demand factor as public
recreation land use.

8 Per City of Elk Grove some water demand via drip irrigation may be required to establish plantings. Ultimate water
demand will be zero.
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It is important to note that the City is pursuing recycled water for non-domestic uses relating to
landscaping. There may be opportunities for several land uses to take advantages of this availability. For
planning purposes, this study does not take into account recycled water demand.

2.1  Hydraulic Water Demands

The hydraulic water demands utilized for modeling are shown in below Table 2-2: Proposed Water
Demands. The average annual demand was determined by multiplying the land use area by the demand
factor as indicated in Table 2-1. The average day demand is calculated by taking the average annual
demand and converting it into gallons per minute. Average day demand is representative of the average
daily demand based on 365 days in a year.

Per the WSIP, the maximum day demand is the highest demand expected on any given day throughout
the year. Typically this demand occurs in July where temperatures are excessively warm. The maximum
day demand is assumed to be twice the average day demand. Maximum day demand is also utilized for
fire flow scenarios and analysis.

Peak hour demand is the highest expected demand for any given hour throughout the year. This demand
is four times the average day demand

Table 2-2: Proposed Water Demands

Average  Average Maximum Peak
Area Annual Day Day Hour

LandiUSe (acres) Demand Demand Demand Demand
(acrelfeet) (gpm) (gpm) (gpm)
ER Estate Residential 62.6 89.5 55 111 222
'LDR Low Density Residential 2120 658.5 408 817 1633
"MDR  Medium Density Residential 95.2 378.5 235 469 939
HDR High Density Residential 60.7 268.8 167 333 667
MUR Mixed Use Residential 14.0 62.0 38 77 154
COM Commercial 142 41.9 26 52 104
MUV ~ Mixed Use Commercial 27.3 80.8 50 100 200
ES Elementary School 27.6 102.8 64 128 255
OFF Office 279.9 827.4 513 1026 2052
LI/FS Light Industrial / Flex Space 108.2 - 315.2 195 391 782
P/OS Park / Open Space 56.8 211.4 131 262 524
Greenway  Greenway 35.5 132.0 82 164 327
Basin Basin 49.4 - - - -
Drainage ~ Drainage Channel 1.7 - - - -
Channel Channel 653 = - - -
. Right of Way 84.4 19.1 12 24 47
Total 1,195 3,188 1,976 3,953 7,906
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3.0 Service Description and System Criteria

Proposed water distribution mains are to be designed to provide required flow deliveries while maintaining
acceptable service pressures to all customers within the plan area. Description of the proposed water
system, operating goals, and facility sizing requirements are discussed in this section.

3.1 Service Description

Figure 3-1: Water System Layout and Appendix C show the proposed water conveyance facilities for
the plan area. The proposed water system layout is representative of both transmission mains and 12-
inch distributions mains that will serve as the plan area’s backbone infrastructure. The basis of the
proposed domestic water backbone infrastructure layout through the plan area is in general conformance
with the 2006 WSIP. Included in this study are copies of the 2006 WSIP maps relating to the SEPA plan
area. See Figure 3-2 and Figure 3-3. Further discussion regarding connection and extension into the
project area is included below.

Bruceville Road Extension

There is an existing 20-inch transmission main in Bruceville Road conveying water from the Poppy Ridge
Water Treatment Plant south where it turns west in Bilby Road. The WSIP and this study assume an
extension of the 20-inch transmission main within Bruceville Road to Kammerer Road. Eventually the
WSIP identifies this water main extending to the Rio Consumnes Correctional Center.

Bilby Road Extension

Currently an existing 20-inch transmission main runs from west to east in Bilby Road adjacent to the East
Franklin Specific Plan. This existing transmission main terminates in Bilby Road approximately 750 feet
east of the Bilby Road and Bruceville Road intersection. From the current termination point, per the
WSIP and this study, the 20-inch main is to extend along the future Bilby Road alignment within the plan
area boundary at future Lotz Parkway.

The EGP plan and subsequent construction of the “Elk Grove Promenade — Major Roads” improvement
provided a 20-inch transmission main from Promenade Parkway to the project boundary of Sterling
Meadows. The Sterling Meadows project will complete the 20-inch transmission main within Bilby Road
between SEPA and the existing stub where the transmission main terminates in Bilby Road.

Big Horn Boulevard Extension

In the LRSP plan, a 16-inch transmission main is proposed to extend along the LRSP boundary to Bilby
Road. However, in the WSIP this transmission main is shown as 20-inch. This study proposes a 20-inch
transmission main extending from Whitelock Parkway to Kammerer Road as shown in the WSIP and this
study.

Kammerer Road Extension

Existing in Kammerer road, constructed as part of the “Elk Grove Promenade — Major Roads” is a 20-inch
transmission main. This study proposes extending, a 16-inch transmission main within Kammerer Road
between Bruceville Road and Lotz Parkway per the ongoing WSIP update. From Lotz Parkway to the 20-
inch stub, adjacent to Sterling Meadows, a 20-inch transmission main is proposed.

Lotz Parkway Extension

Per the ongoing WSIP update, a 24-inch transmission main in future Lotz Parkway will be extended south
from Whitelock Parkway to Kammerer Road.

February 19, 2014 Page 10
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3.2 System Criteria

The WSIP outlines system criteria for both distribution and transmission main design. Included in Table
3-1: Design Criteria are each design criteria and operating goal for design of domestic water
conveyance systems.

Water Main Design System Criteria

The responsibility for operation and maintenance of the water supply facilities within SEPA is by SCWA
Zone 41, the retail zone of SCWA. SCWA has developed minimum operating goals to be used in the
planning of new water distribution systems. These goals apply to water studies that analyze subdivision
level developments. The goals help ensure adequate pressure and flow are available to serve customers
on a daily basis and also during emergency fire flow situations. The goals used in this study for the water
distribution lines are listed in Table 3-1: Design Criteria.

Table 3-1: Design Criteria
Source: Sacramento County Water Agency, Zone 40 Water System Infrastructure Plan, April 2006

Criteria Goal

Maximum System Pressure 75 psi
Minimum pressure in transmission main 40 psi
Minimum pressure in domestic main - 35 psi
Minimgrr_{pLesge at fire flow 25 psi
Maximum pipe flow velocity at MDD 5 fps
Maximum pipe flow velocity at PHD . Tfps
Maximum pipe velocity at fire flow 10 fps

Fire Flow System Criteria

Fire flow is assumed to occur during maximum day demand conditions. Fire flow is assumed at 4,000
gpm for all new industrial land uses®. Smaller fire flows are typical for single family residential. Greater
fire flows may be required for larger buildings as defined by the California Fire Code and the local fire
authority. This study utilizes 4,000 gpm fire flow as a conservative approach for the entire plan area.

System Assumptions

The following assumptions were utilized in the hydraulic models:
e Model demands do not take into account demands outside the boundary of the project area.

o The system must be able to accommodate the delivery of domestic water through the
transmission facilities as identified in WSIP.

e Pipe losses are reflected with a Hazen-William “C” value of 125 to represent all pipe material,
included ductile iron, welded steel, concrete cylinder, and polyvinyl chloride mains.

¢ Sacramento County Water Agency, Zone 40 Water System Infrastructure Plan, April 2006.

February 19, 2014 Page 11
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4.0 Hydraulic Model Results

Wood Rodgers developed a hydraulic model of the SEPA plan area to size facilities within the plan area
as shown in Figure 3-1: Water System Layout and Appendix C. The model was developed utilizing the
hydraulic model program H2ONet (version 8.5) developed by Innovyze. Upon request, an electronic copy
of the water model is available.

Point of Connection and Boundary Conditions

To serve the project area, domestic water will be conveyed from SCWA treatment plants through
proposed transmission mains as outlined in the WSIP and this study. Some of these transmission mains
are currently in service while others will be built to partially serve the plan area.

SCWA guarantees that a pressure of 40 psi is available in system transmission mains. As a result, output
pressure at SCWA operated transmission main facilities may require boosting to meet SCWA'’s operating
goals. Further analysis of SCWA operational procedures is outside the scope of this study.

The model developed for this project utilizes five points of connection to transmission facilities, both
existing and proposed per the WSIP. These stubs where utilized to simulate the system pressure
boundary conditions. The modeled HGL was calculated by assuming a minimum pressure of 40 psi at
the connection point with the highest elevation. Based on proposed ground elevations, the highest
connection point is in the northeast at the Whitelock Parkway and future Lotz Parkway intersection. The
resulting HGL was then applied to all boundary condition locations. See Table 4-1: Point of Connection
Boundary Conditions for locations of each point of connection and associated boundary conditions.

Table 4-1: Point of Connection Boundary Conditions

; . Transmission Hydraulic Modeled
Point of Connection Main Size Elev. Pressure Grade Line HGL

Bruceville Road & Bilby Road 20 inch 26.8 feet 40 psi 119.1 feet  133.2 feet

'Big Horn Blvd. & Whitelock Pkwy. 24 inch 30.5feet 40 psi 122.8feet  133.2 feet

‘Whitelock Pkwy. & Lotz Pkwy ~ 20inch 40.9 feet 40 psi 133.2feet  133.2 feet
Bilby Road . .

 (West of Promenade Pkwy) 20 inch 37.3 feet 40 psi 129.6 feet 133.2 feet
Kammerer Road . .

(West of Promenade Pkwy) 20 inch 40.7 feet 40 psi 133.0 feet 133.2 feet

Applied Water Demands

Water demands as previously discussed in this study are distributed to modeled nodes or junctions
throughout the plan area. Demand loading on each node is representative of the water demand of the
adjacent land uses. For right of ways the water demand loading is evenly applied to all nodes with the
SEPA plan area.

See Appendix A: Water Demands for detailed junction loading by land use.
Model Results

Three modeling demand scenarios were analyzed in this study: maximum day, peak hour, and maximum
day plus fire flow. Additionally, three of the weakest fire flow junctions were modeled as separate
scenarios.

Utilizing the boundary conditions outlined in this study, along with SCWA's criteria for transmission and
distribution main systems, pipe sizes were assigned to the proposed backbone domestic water system.
Model results for the project area are summarized in Table 4-2: Hydraulic Model Results below.
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Detailed model results for each scenario are included in Appendix B. The results indicate that the

proposed system, as previously discussed, is adequate to meet SCWA'’s operating goals.

Table 4-2: Hydraulic Model Results

Demand Scenario g::::::: “c::g::;n
Maximum Day Demand 393psi 1.8 fps
Peak Hour Demand - 37.5 psi 3.51fps
‘MDD + 4,000gpm Fire Flow @ EGJ680 31.6 psi 6.4 fps
MDD + 4,000gpm Fire Flow @ EGJ390 313psi 6.3 fé
MDD + 4,000gpm Fire Flow @ EGJ330 26.9 psi 6.5 fps

February 19, 2014
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5.0 Conclusion

This study has been prepared with the intent of providing supporting documentation for specific plan level
planning for domestic water conveyance facilities within the Elk Grove Southeast Policy Area. The study
indicates that the proposed water conveyance facilities as shown in Appendix C: Proposed Water
System Layout are sufficiently sized to hydraulically convey domestic water within the project area to
serve the proposed land use.

The hydraulic model developed as part of this study is based on a number of assumptions that may
change as new and updated information becomes available. Information that may considerably change
the assumptions and hydraulic modeling results found in this study include SCWA’'s WSIP update and
ability to provide water supply to the project area. It is important to note that the proposed conveyance
facilities only assume conveyance to and within the proposed plan area. It is anticipated that the WSIP
will account for conveyance through the plan area to serve adjacent planning areas. Subsequent studies
should update assumptions and boundary conditions as development proposals progress within the plan
area.
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Wood Rodgers, Inc.
M. Motroni
2/26/2014

Appendix A-1 - Annual Demand Factors

ELK GROVE SOUTHEAST POLICY AREA
Annual Unit Demand Factors

Updated: 10/31/2013

Land Use Land Use Category il System Losses e %
; - Project Land Use Demand Demand’ g
Designation s
{acre/feet) {acre/feet) £
Basin Basin Public Recreation 6.
coM Commercial Commercial 2.75 7.50% 2.96 1.
Drainage Channel Public Recreation — 6.
ER Estate Residential Rural Estates 1.33 7.50% 1.43 1.
ES Elementary School Public Recreation 3.46 7.50% 3.72 1.
Greenway Public Recreation 3.46 7.50% 3.72 4.
HDR High Density Residential MF (High Density) 4.12 7.50% 443 1.
LDR Low Density Residential Single Family 2.89 7.50% 3.11 1.
LI/FS Light Industrial / Flex Space Industrial 2.71 7.50% 2.91 1,
MDR Medium Density Residential MF (Low Density) 3.70 7.50% 3.98 1.
OFF Office 2.75 7.50% 2.96 2,
P/OS Park / Open Space Public Recreation 3.46 7.50% 3.72 1.
MUR Mixed Use Residential 4.12 7.50% 4.43 3.
MUC Mixed Use Commercial 2.75 7.50% 2.96 2.
Channel  |Channel - - 6.
ROW Right of Way 0.21 7.50% 0.23 1.
Footnotes:

. Source: Sacramento County Water Agency, Zone 40 Water System Infrastructure Plan, April 2006.

. For mixed use commercial land use annual demand assumes the same demand factor as commercial land use
. Assumes mixed use residential demand is equal to high density residential land use

. For Basins, drainage channels, and greenways public recreation is assumed for annual demand.

. Includes 7.5% system losses.

. Per City of Elk Grove {email dated 10/17/2013) these land uses will ultimatly have zero water demand

N A wWwN

1:\2000-5\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xlsx



Appendix A-2 - Demands by Land Use Wood Rodgers, Inc.
M. Motroni
2/26/2014

ELK GROVE SOUTHEAST POLICY AREA

Annual and Hydraulic Water Demand

Updated: 10/31/2013

; ) ] 5 Demand Annual
City Designation Land Use Area » ADD
Factor Demand
{acres) (AFY/acre) (AFY) (gpm)

Basin Basin 49.4 — = - -~
COM Commercial 14.2 2.96 41.9 26.0 52.0 104.0
Drainage Channel Drainage Channel 1.7 e - - - —
ER Estate Residential 62.6 1.43 89.5 55.5 111.0 222.0
ES Elementary School 27.6 3.72 102.8 63.8 127.5 255.0
Greenway Greenway 35.5 3.72 132.0 81.8 163.6 327.3
HDR High Density Residential 60.7 4.43 268.8 166.7 333.3 666.7
LDR Low Density Residential 212.0 3.11 658.5 408.3 816.5 1,633.0
LI/FS Light Industrial / Flex Space 108.2 2.91 315.2 195.4 390.9 781.7
MDR Medium Density Residential 95.2 3.98 378.5 234.6 469.3 938.6
OFF Office 279.9 2.96 827.4 513.0 1,025.9 | 2,051.8
P/0OS Park / Open Space 56.8 3.72 211.4 131.0 262.1 524.2
MUR Mixed Use Residential 14.0 4.43 62.0 38.4 76.9 153.8
MUV Mixed Use Commercial 27.3 2.96 80.8 50.1 100.2 200.3
Channel Channel 65.3 --- - - —- -

Right of Way1 84.4 0.23 19.1 11.8 23.6 47.2
Total 1,195 3,188 1,976 3,953 7,906
Footnotes:

1. Internal roadways + 50' of R/W along perimeter of SEPA boundary but 100" along Sterling Meadows.
2. See demand factor spreadsheet for source of demand and assumptions. (Includes 7.5% system losses)
3. Based on GIS shape file received from City of Elk Grove on9/10/2013.

1:\2000-5\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xIsx
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Elk Grove Southeast Policy Area
Master Water Plan

Appendix Attachments

1.

2
3
4.
5
6

Maximum Day Demand

Peak Hour Demand

Maximum Day Demand plus Fire Flow
Fire Flow at Junction EGJ330

Fire Flow at Junction EGJ390

Fire Flow at Junction EGJ640

LOOD RODCGERS

Appendix B
System Hydraulic Model Results
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Appendix B-1 Wood Rodgers, Inc.
2/26/2014

ELK GROVE - SOUTHEAST POLICY AREA
MAXIMUM DAY DEMAND MODEL OUTPUT

Updated: February 19, 2014

ON REPOR
O DEMAND ATIO AD PR R

oD gp e ce n
EGJ100 222 27 332 46.0
EGJ150 260 28 0 45.E
EGJ200 86 1 9 44,
EGJ230 1 5 9 42,4
EGJ235 179 5 325 423
EGJ270 18 3 33.0 43,
EGJ300 38 38 3 42
EGJ310 63 38 3. 42
EGJ330 01 39 132 3 40.4
EGJ335 73 38 1323 417
EGJ340 40 38 132, 1.7
EGJ345 68 38 132 40.
EGJ350 93 35 1323 42
EGJ370 04 41 132 4 39.
EGJATS 32 38 132 40.!
EGJ380 214 40 132 40.0
EGJ390 40 36 32 417
EGJ395 161 40 32 40.
EGJ400 260 38 33. 41.2
EGJ450 1 38 330 41,7
EGJ460 168 38 327 41,
EGJ500 1 a7 1331 41,
EG.J600 1 38 133.1 4.
EGJ620 475 35 132. 42 4
EGJ640 1 32 132, 43.7
EGJ660 243 30 32. 44,
EGJ880 174 26 32. 46,
EGJ700 16 4 33. 47,
EGJB00 37 3 32 43
EGJB25 170 3 33.0 43,
EGJ840 0 2 329 4
EGJ850 39 “ 1324 42
EGJB60 143 35 1323 422
EGJ880 42 32 1328 437

PIPE REPORT

DIAMETER ROUGHNESS FLOW VELOCITY HEADLOSS HL/1000

FR
PIPE ID OM NODE TO NODE LENGTH {ft) (in) (C-value) (gpm} (Ftis) ) (FHIKFt)

EGPO1 EGJ700 EGJ100 2637 20 125 -335.63 0.24 0.08 0.05
EGPD3 EGJ100 EGJ150 2538 20 125 62027 063 0.24 0.09
EGP0S EGJ150 EGJ200 2650 20 125 36027 0.37 009 0.03
EGPO7 EGJ20D EGJ230 316 20 125 -116.88 2 0.01 0.00
EGPO9 EGJ230 EGJZ70 334 20 125 -516.97 53 0.09 0.07
[ EGPI11 EGJZ70 EGJ300 366 20 1 -534 97 55 0.10 0.07
EGP13 EGJ300 EGJ310 659 2 2 63.00 018 0.01 0.02
EGP15 EGJ330 EGJ370 1304 2 -151.88 043 il 0.08
| EGP17 EGJ370 EGJ395 1357 12 2 -184.79 052 016 1z
| EGP EGJ400 EGJ450 2658 Z 2 23373 017 0.02 0
EGP2 EGJ450 EGJ500 703 4 25 02632 0.16 0.01 D
EGF23 EGJ500 EGJB00 2347 4 25 22473 0.16 00 0
EGP25 EGJ600 EGJ620 2666 1B 125 32519 0.5 0.2 0.0
EGP27 EGJB20 EGJ640 2692 & 125 -B6.56 0.1 00 000
EGP28 EGJB40 EGJBB0 2640 6 125 14563 0.23 005 0.02
EGP31 EGJBAD EGJ700 2577 6 25 -319.63 0.5 2 08
EGP33 EGJ200 EGJBED 1561 20 25 16493 0. 0 01
[ EGP35 EGJ660 EGJB40 1048 20 25 -78.07 0.0 00 00
EGP37 EGJ200 EGJBBO 778 20 25 226.23 07 0 0.0
EGP39 EGJ8B0 EGJ840 618 20 125 184,23 0. 00 0.0
EGP41 EGJ840 GJ800 1620 20 125 -282.06 0.2 0.04 0.02
EGPA43 EGJB00 EGJ825 1627 20 125 -402.30 0.4 0.07 0.04
EGP45 EGJB25 EGJ500 1259 20 125 -572.30 58 0.10 0.0
EGP47 EGJB40 EGJ850 645 12 125 466,29 32 0.43 0
EGP49 EGJBS0 EGJBED 920 12 25 179.87 5 0.10 0.
EGP51 EGJBB0 EGJ345 868 12 25 387 K 0.01 G.01
| EGP53 EGJ850 EGJ350 458 12 25 247.42 7 0.08 0.21
EGP55 EGJ350 EGJ345 837 12 25 6521 19 002 0.02
EGP57 EGJ345 EGJ340 408 12 25 34.08 10 0.00 0.01
EGPSS EGJ230 EGJ235 669 12 25 395.08 13 0.33 0.50
EGPE1 EGJ235 EGJ340 393 12 125 22008 0.62 0.23 0.17
EGPE3 EGJ340 EGJ380 304 12 125 -7.88 0.02 0.00 0.00
EGP85 EGJ350 EGJ350 05i 12 125 8921 0.25 0.0 0.03
EGPB? EGJ390 EGJ280 36 12 125 -50.78 14 . 0.01
EGP&9 EGJ460 1542 12 125 -291.05 83 0.4 0.28
EGP7? EGJ450 475 12 125 -459 05 30 0.3 084
EGP73 E EGJ375 1184 12 125 18.40 0.05 a.00 0.00
EGP75 EGJ375 EGJ370 1357 12 125 -113.60 0.32 0.06 .05
EGPT7 EGJ340 EGJ335 1188 12 125 12202 0.35 0.07 08
EGP78 EGJ335 EGJ330 1142 12 125 -50.98 0.14 0.01 .01
EGFPB1 EGJB00 EGI620 1476 12 125 83.24 .24 0.04 0.03
EGPE3 JRESD EGJ100 286 £ 125 117791 0.05 0.00 0.00
EGPB7 JRESD: EGJ300 1381 20 25 63507 0.85 4 0.10
EGPB9 JRESDA EGJA00 379 24 25 102456 | 043 13 10
EGP91 EGJ500 EJRES0S 728 20 25 -574.90 0.58 14 .08
Po3 EJRES06 EGJ600 887 20 25 550.92 0.56 K 08
EGPS5 EGJ370 EGJ395 357 12 125 -184.79 052 0 12
EGP97 EGJ395 EGJ400 633 12 125 530,82 151 05 B4

1:\2000-5\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xlsx



Appendix B-2 Wood Rodgers, Inc.
2/26/2014

ELK GROVE - SOUTHEAST POLICY AREA
PEAK HOUR DEMAND MODEL OUTPUT

Updated: February 19, 2014

JUNCTION REPORT

JUNCTION DEMAND ELEVATION HEAD PRESSURE
NODE 1D {gpm) : (psi)
EGJ150 520 28 1323 45,
EGJ200 172 n 132.0 43
EGJ230 3 3 320 42
EGJ235 357 30.8 2
EGJ270 35 324 4
EGJ300 76 6 327 41.6
E! 10 27 36 132.7 41.8
EGJ330 202 39 129.8 35,4
EGJ335 347 36 129.8 40.
EGJ340 278 36 130.0 40
EGJ345 36 28 130.0 39.8
EGJ3S0 186 35 130.1 41.2
EGJ370 207 41 1302 3B.7
EGJ37S 283 38 0.0 39.9
EGJ380D 429 40 0.0 38.0
E 0 28 36 0.0 40.7
EGJ395 30 40 0.8 394
EGJ400 520 38 32, 41.0
EGJ450 3 38 132, 41.0
EGJ460 338 38 131.£ 40.
EGJ500 3 37 132 41,
EGJB00 3 38 327 A0
EGJE20 850 35 31.9 42.0
EGJB4D 3 32 32.0 433
EGJE60 487 30 320 44.2
EGJ680 347 26 32.2 46.0
EGJ700 32 24 132.€ 472
EGJB00 75 33 132 429

51825 340 33 132.3 43.0
G840 0 32 320 43
GJBS0 77 34 304 41.E
31860 285 35 30.1 41.2
G.JBED 89 32 320 4

PIPE REPORT

DIAMETER ROUGHNESS FLOW VELOCITY HEADLOSS HL/1000
(C-value} (gpm} (ftis) fft) (ftfift)

FROM NODE

EGJ700 EGJ100 2637 20 125 -670.83 069 .29 Q.11
EGJ100 EGJ150 2538 20 125 124010 27 BB 0.34
EGJ150 EGJ200 2650 20 125 720,10 .74 33 0.12
EGJ200 EGJ230 1318 20 125 -236.13 24 02 0.02
EGJ230 EGJ270 1334 20 125 -1033.56 0 0.32 0.24
EGJ270 EGJ300 1368 20 125 -1068.56 0 035 0.26
EGJ300 EGJ310 659 2 25 127.00 0.36 0.04 0.06
EGJ330 EGJ370 1304 2 25 -307.00 0.87 040 0.2
J370 EGJ395 1357 25 -373.80 108 .60 0.44
J400 EGJ450 2559 24 25 47207 0.33 .08 0.02
EGJ450 EGJ500 1703 24 125 -445.37 0.32 .04 0.02
EGJS500 EGJB00 2347 24 125 -446.81 0.32 0! 0.02
EGJB00 EGJB20 2868 6 125 85053 1.04 0.8 0.30
EGJ820 EGJE4D 2692 16 25 -132 84 0.21 0.04 0.02
EGJE40 EGJB80 2640 6 25 -291.83 0.47 0.1 0.07
EGJE80 EGJ700 2577 6 25 -636.63 1.02 0.7 29
EGJ200 EGJ660 561 20 25 331.00 0.34 0.0 03
EGJ660 EGJ640 049 20 25 -166.00 0.16 0.0 0
EGJ200 EGJ880 778 20 125 45323 .46 0.04 .0
EGJB8D EGJB40 618 20 125 364.01 0.37 0.0z .0
EGJB4D EGJ800 1820 20 125 -563 53 058 0 0.0/
EGJB00 EGJB25 1627 20 25 -B05.16 0.82 0.25 0.1
EGJB25 EGJS00 1259 20 25 -1145.16 17 0.37 0.29
EGJB4D EGJ850 645 25 927.54 263 153 .37
EGJ850 EGJ860 920 25 357.87 02 0.37 41
860 EGJ345 868 2 25 72.87 .21 002 .02
EGJ850 EGJ350 456 12 25 49287 AD 0.34 73
EGJ350 EGJ345 937 12 25 128.83 0.37 0.06 08
EGJ345 EGJ340 408 12 25 85.89 0.19 0.01 0.02
EGJ230 EGJ235 669 1 25 794 42 2.25 1.19 1.78
EGJ235 EGJ340 393 25 437.42 24 0.82 059
EGJ340 EGJ380 304 25 -17.88 .05 0.00 0.00
EGJ350 EGJ390 058 25 177.85 .50 0.12 0.11
EGJ390 EG.J380 361 12 125 -103.15 .29 0.08 .04
EGJ380 EG.J480 544 12 125 -579.43 84 53 .99
EGJ460 EGJ450 475 12 125 -915.43 2,60 10 .31
E£GJ380 EGJ375 184 12 125 28.40 .08 0.00 0.00
EGJ375 EGJ370 1157 25 -233.60 0.66 021 0.18
EGJ340 EGJ335 188 25 242.00 0.69 0.24 0.20
EGJ33s EGJ330 142 25 -105.00 0.30 0.05 0.04
E£GJ800 EGJ620 476 2 25 166,63 0.47 15 0.10
EJRESD1 EGJ100 286 EE] 125 2354 94 .10 .00 0.00
EJRES03 EGJ300 1391 20 128 1271.58 30 48 0.35
EJRESO4 EGJ400 1378 24 125 204067 45 48 0.35
EGJ500 EJRESU5 1728 20 125 -1147.72 117 51 0.29
EJRESOS EGJB00 1687 20 25 1100.34 12 046 027
EGJ270 EGJ385 1357 2 25 -373.80 08 0.60 0.44
EG.J385 EGJ400 633 2 25 -1048.60 297 1.68 2.98

1:\2000-5\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xlsx



Appendix B-3 Wood Rodgers, Inc.
2/26/2014
ELK GROVE - SOUTHEAST POLICY AREA
MAXIMUM DAY DEMAND + FIRE FLOW MODEL OUTPUT
Updated: February 19, 2014
A A 0 D 261 SVAILAS
O A PR AD A O A O
DR A DR o
ap [J ee ap D ap D
EGJ100 222.00 46.00 133.2 4,000 46.00 2,106,439 29.50
EGJ150 260.00 45.50 133.0 4,000 44.20 22,434 20.00
EGJ200 86.00 44.10 132.9 4,000 43.30 30,934 20.00
EGJ230 1.00 42.40 132.9 4,000 41.30 23,149 20.00
EGJ235 179.00 42.30 132.5 4,000 36.70 9,071 20.00
EGJ270 18.00 43.30 133.0 4,000 42.10 21,602 20.00
EGJ300 38.00 42.10 133.1 4,000 41.10 23,816 20.00
EGJ310 63.00 42.10 133.1 4,000 30.60 5,816 20.00
EGJ330 101.00 40.40 132.3 4,000 29.00 5,723 20.00
EGJ335 173.00 41.70 132.2 4.000 30.70 6,129 20.00
EGJ340 140.00 41.70 132.3 4,000 37.50 10,896 20.00
EGJ345 68.00 40.90 132.3 4,000 35.90 9,487 20.00
EGJ350 93.00 42.20 132.3 4,000 36.90 9,454 20.00
EGJ370 104.00 39.60 132.4 4,000 33.80 8,381 20.00
EGJ375 132.00 40.90 132.3 4,000 32.10 6,764 20.00
EGJ380 214.00 40.00 132.3 4,000 35.30 9,813 20.00
EGJ390 140.00 41.70 132.3 4,000 32.70 6,831 20.00
EGJ395 161.30 40.10 132.5 4,000 35.10 9,172 20.00
EGJ400 260.00 41.20 133.1 4.000 40.70 38,819 20.00
EGJ450 1.00 41.20 133.0 4,000 40.60 33,023 20.00
EGJ460 168.00 41.10 132.7 4,000 36.50 9,836 20.00
EGJ500 1.00 41.60 133.1 4,000 41.20 43,622 20.00
EGJB00 1.00 40.80 133.1 4,000 40.20 32,512 20.00
EGJ620 475.00 42.40 132.8 4,000 39.90 14,809 20.00
EGJ640 1.00 43.70 132.9 4.000 42.00 18,495 20.00
EGJ660 243.00 44.60 132.9 4,000 43.00 20,321 20.00
EGJ680 174.00 46.30 132.9 4,000 42.40 11,834 20.00
EGJ700 16.00 47.30 133.1 4,000 45.20 16,731 20.00
EGJ800 37.00 43.30 132.9 4,000 42.10 22,887 20.00
EGJ825 170.00 43.30 133.0 4,000 42.20 23,985 20.00
EGJ840 0.00 43.70 132.9 4,000 42,50 24,321 20.00
EGJ850 39.00 42.60 132.4 4,000 38.30 10,776 20.00
EGJ860 143.00 42.20 132.3 4,000 34.30 7,457 20.00
EGJ880 42.00 43.70 132.9 4,000 42.60 24,988 20.00

J:\2000-s\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xIsx



Appendix B-4 Wood Rodgers, Inc.
2/26/2014

ELK GROVE - SOUTHEAST POLICY AREA
MAXIMUM DAY DEMAND + FIRE FLOW AT NODE EGJ390 MODEL OUTPUT

Updated: February 19, 2014

JUNCTION REPORT
JUNCTION DEMAND ELEVATION HEAD PRESSURE

NODE ID (lapm) (feet) (feet) {ps1)
EGJ100 2220 27, 133.20 46,02
EGJ150 280.0 28.0 32,44 4525
EG.J200 88.0 31.0 131.84 43.74
EG.J230 10 350 31.83 42.00
EG.235 179.0 350 2847 40,83
EGJ270 18.0 33.0 132 32 43.03
EGJ300 380 36.0 272 41.91
EGJ310 63.0 36.0 327 41.90
EGJ330 101.0 39.0 26.4 37.91
EGJ335 173.0 360 259 38.96
EG.J340 140.0 36.0 12569 38.86
EGJ345 58.0 38.0 125.26 37.80
EGJ350 83.0 35.0 123.51 38.35
EGJ370 104.0 41.0 127.49 37.48
EGJ375 1320 38.0 125.89 38.08
EGJ380 214.0 40.0 124 78 36.74
EGJ390 4140.0 36.0 1157 32.74
EGJ395 150.0 40.0 29.16 38.63
EGJ400 260.0 38.0 32.60 40.99
EGM50 10 38.0 3252 40.95
EGJ4B0 168.0 38.0 3033 40.00
EGJ500 1.0 37 132.61 41.43
EGJB00 1.0 39 132.69 40.60
EGJ620 475.0 35, 13201 42.03
EGJB40 1.0 32 13201 43.33
EGJ660 243.0 0.0 131.85 44.1

EGJB80 174.0 6.0 234 46.0

EGJ700 16.0 4.0 2.97 47.22
EGJBO0 370 30 31.97 428

EGIB25 170.0 33 13228 43.02
EGJB40 0.0 32 13164 4317
EGJB50 39.0 34 125.94 38.84
EG.860 1430 35 125.48 38.19
EGJ880 42.0 32 131.77 43.23

PIPE REPORT

DIAMETER ROUGHNESS FLOW VELQCITY HEADLOSS HL/1000

PIPE ID FROM NODE TO NODE LENGTH (ft) (C-value) tapmi (ftis) (f) (FtUkE)

EGJ700 EGJ10D 2637.00 20 125 -596.16 081 0.23 0.09
EGJ100 EGJ150 2538.00 20 125 1186.78 118 Nil 0.30
EGJ150 EGJ200 2650.00 20 25 905.76 083 50 .18
EGJ200 EGJ230 1316.00 20 25 4112 0.04 .00 .00
EGJ230 EGJ270 1334.00 20 25 -1138.35 .38 .29
EGJZ70 EGJ30D 1366.00 20 25 -1154.35 0.40 .30
EGJ300 EGJ310 659.00 12 25 62.00 0 001 0.02
EGJ330 EGJ370 1304.00 12 125 -504.85 1.4 00 077
EGJ370 EGJ395 1357.00 12 125 -851.00 B5 67 .23
EGJ400 EGJ450 2559.00 24 125 580.19 41 0.08 03
EGJ450 EGJ500 1703.00 4 25 ~748.06 .53 008 .05
EGJS00 EGJE00 2347.00 24 25 -578.22 .41 0.08 .03
EGJB00 EGJE20 266800 6 25 591.96 0.94 068 025
EGJE20 EGJE40 2692 00 16 25 38,55 0.06 0.00 0.00
EGJB40 EGJE80 2640.00 16 25 -408.18 065 03 013
EGJ680 EGJ700 2577,00 16 125 -580.18 093 0.6 0.24
EGJ200 EGJ660 1561.00 20 125 -200.71 0.21 0.0 0.01
EGJBBD EGJ640 1049.00 20 125 -443.71 045 0.05 0.05
GJ200 EGJBBO0 778.00 20 25 980.38 .00 017 0.22
GJBe80 EGJB40 616.00 20 25 938.36 0.96 0.12 0.20
GJB40 EGJB00 1620.00 20 25 -948 92 0.97 0.33 021
EGJ800 EGJ825 627.00 20 25 -907.51 0.93 0. 0.18
EGJB25 EGJ500 259.00 20 25 -1077.51 1.10 0.33 026
EGJ840 EGJB50 345.00 12 25 1B87.28 535 570 8 84
EGJB50 EGJB60 20.00 12 25 41244 117 0.49 0.53
EGJ860 345 68.00 12 25 269.45 0.76 .21 0.24
EGJBS0 350 456 .00 25 1435 84 4.07 43 .33
EGJ350 937.00 2 25 -811.32 2.30 73 85
EGJ345 408.00 2 25 -609.88 73 45 09
EGJ230 669.00 2 25 1176.46 .34 A€ 368
EGJ235 1383.00 12 25 99746 283 78 71
EGJ340 304.00 12 25 47843 1.36 09 070
EGJ350 1058.00 12 25 2154.18 11 11.84 11.29
EGJ390 361.00 125 -1985.84 B3 1322 .71
EGJ380 544.00 25 -1160.25 28 .54 3.58
EG.460 475.00 25 -1328.25 T7 218 4681
EGJ380 184.00 2 25 -561.16 .59 11 093
EGJ375 157.00 12 25 -693.16 197 160 138
EG.J340 99,00 12 125 -230.85 0.65 022 0.1
EGJ335 42.00 12 125 -403.85 1.15 058 05
EGJB00 1476.00 12 125 -78.41 022 0.04 0.02
EJRESO1 286.00 99 125 988492 .08 0.00 00|
EJRESO3 1391.00 20 1256 255.35 28 048 34
EJRESD4 1379.00 24 125 2292 20 ] 060 43
EGJ500 1728.50 20 125 -1249.35 28 0.59 34
EJRES06 EGJB00 1886.92 20 125 1171.1 20 0.51 .30
EG.J370 EGJ395 1357.00 12 125 -651.00 85 187 .23
EGJ3sgs EGJ400 633.00 12 125 -1452.00 4.12 344 5.44

1:\2000-5\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xisx



Appendix B-5 Wood Rodgers, Inc.
2/26/2014

ELK GROVE - SOUTHEAST POLICY AREA
MAXIMUM DAY DEMAND + FIRE FLOW AT NODE EGJ680 MODEL OUTPUT

Updated: February 19, 2014

JUNCTION REPORT

JUNCTION DEMAND ELEVATION HEAD PRESSURE
NODE ID {gpm} (feet) (feet) (psi)
2220 27.0 133.20 46.02
260.0 28.0 132.49 4527
860 31.0 132.03 43.78
1.0 35,0 13217 4210
179.0 35 131.91 41.99
180 33 13248 43.10
380 36, 132.80 41.95
630 38. 132.79 41.94
101.0 38 13177 40.20
1730 6.0 131.73 41.48
1400 6.0 131.76 41.49
68.0 380 76 406
93.0 35.0 77 4189
040 410 5 394
320 380 2 40.65
214.0 40.0 1 1 39.78
140 36. 31.76 41,49
150, 40 32 38.95
2680 38. 3294 41.14
1.0 38. 3285 41.10
168.0 38. 3245 40.83
1.0 37 3285 41.53
10 39.0 2.66 4067
4750 350 1.62 41.87
1.0 320 073 427
2430 30.0 1.16 438
4174.0 26, 2392 42.4
16.0 24, 30.79 46.2
370 33 3217 A2.87
170.0 33 3250 43 11
0.0 32, 32.05 43.25
38.0 340 13181 4238
1430 350 131.78 4183
420 32.0 13204 4335

PIPE REPORT

FROM NODE TO NODE LENGTH (ft) DIAMETER ROUGHNESS FLOW VELOCITY HEADLOSS HL/1000

(C-value) lapmi {ft} (ftikft)
P01 EGJT00 EGJ100 2B837.00 20 25 -2122.31 217 241 0.91
EGP03 EGJ100 EGJ150 2538.00 20 25 1124.00 1.15 071 0.28
EGPO5 EGJ150 EGJ200 2650.00 20 25 864.00 0.88 046 0.17
EGPO7 EGJ200 EGJ230 316.00 20 25 -662.24 0,68 0.14 0
EGPOY EGJ230 EGJ270 334,00 20 25 -1012.88 .03 0. 0.2
EGP1 EGJ270 EGJ300 366.00 20 125 -1030.88 .05 0. 0.24
EGP13 EGJ300 EGJ310 659.00 12 125 83.00 .18 0. 0.0
EGP15 EGJ330 EGJ370 1304.00 12 125 -168.14 .56 0.17 0.
EGP17 EGJ3T0 EGJ3g5 1357.00 12 125 -238.99 68 0.26 0.1
EGP EGJ400 EGJ450 2559.00 24 25 579.72 4 0.08 0.03
EGP2 EGJ450 EGJ500 1703.00 24 25 48.25 0.0 0.00 0.00
EGP2 EGJ500 EGJE00 2347.00 4 25 -126.31 0.0 0.00 0.00
EGP25 EGJE00 EGJ620 2668.00 6 25 817.97 3 1.23 0.46
EGP27 EGJ820 EGJB40 2652.00 18 125 684 88 0 0.90 0.33
EGP2! EGJB40 EGJ88D 2840.00 18 125 2067 62 3.30 6.80 2.58
EGP2 EG.J680 EGJ700 2577.00 18 125 -2108.31 3.38 687 267
EGPa3 EGJ200 EGJB60 1561.00 20 125 1626.80 68 0.87 0.56
EGP35 EGJBED EGJB40 1048.00 20 125 1383.80 41 0.43 0.41
| EGP37 EGJ200 EGJ880 778 00 20 125 -186.56 0.18 0.0 0.01
_EGPZ EGJBB0 EGJ840 616.00 20 25 -228.58 0 0.0 0.01
EGP4 EGJ840 EGJB00 620.00 20 25 -564.48 0. 0. 0.08
| EGP4 EGJ800 EGJB25 627.00 20 25 -943.40 0.96 0 020
| EGP4s EGJ825 EGJ500 258.00 20 125 -1113.40 1.14 0.35 0.28
EGP47 EGJB40 EGJ850 845.00 2 125 335.92 0.95 0.23 0.38
EGP4S EGUE50 EGJB60 920.00 F 125 126.04 0.36 0.05 0.06
EGPS1 EG.JBS0 EGJ345 868.00 F 125 -16.96 0.05 0.00 0.00
EGP53 EGJ850 EGJ350 458.00 2 125 170.88 0.48 0.05 0.10
EGP55 EGJ350 EGJ345 937.00 12 125 37.14 0.11 0.01 0.01
|___EGP57 EGJ345 EGJ340 408.00 25 -47.62 0.14 0.00 0.01
| EGP59 EGJ230 EGJ235 669.00 25 349 62 0.99 026 0.39
EGP61 EGJ235 EGJ340 1393.00 2 25 170.62 0.4 0.14 0.10
EGP83 EGJ340 EGJ380 1304.00 12 25 -95.07 0.27 0.05 0.0
EGP85 EGJ350 EGJ390 1058.00 12 25 40.74 012 0.0 0.0
EGPBT. EGJ390 EGJ380 13581.00 12 25 -99.26 028 0.05 0.0
EGP88 EGJ380 EGJ480 1544.00 12 25 -362.47 1.03 0.84 42
EGPT1 EGJ480 EGJ450 475.00 12 125 -530.47 150 A0 Bd
EGFT3 EGJ280 EGJ375 1184.00 12 125 -45 85 013 01
EGP75 EGJ375 EGJ370 57.00 12 125 -177.85 0.50 0.13 .
|__EGP77 EGJ340 EGJ335 99 00 25 77.66 022 0.03 0.0
_EGP7B EGJ335 EGJ330 42 00 25 -95 14 027 0.04 0.0
EGF81 EGJE00 EG.B20 476.00 2 25 341.82 097 0.55 03
EGP83 =JRESO EGJ100 286.00 EE) 125 3488.31 0.14 0.00 0.00
EGPSB7 =JRES02 EG.J300 1391.00 0 125 131.88 1.18 AD .28
EGP83 =JRESD4 EGJ400 1379.00 I 125 487.71 1.04 .28 .18
EGPS EGJ500 EJRESOS 1728.50 20 125 -939.85 0.98 .35 20
EGPS EJRES08 EGJE00 1686.62 20 125 945.28 0.87 .34 20
EGP9! EGJ370 EGJ335 1357.00 12 125 -238.99 088 26 19
EGP97 EG_J'395 EGJ400 633.00 12 125 .a_zz 83 1,78 073 15

J:\2000-5\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xlsx



Appendix B-6 Wood Rodgers, Inc.
2/26/2014

ELK GROVE - SOUTHEAST POLICY AREA
MAXIMUM DAY DEMAND + FIRE FLOW AT NODE EGJ330 MODEL QUTPUT

Updaled: February 19, 2014

JUNCTION REPORT

JUNCTION DEMAND ELEVATION HEAD PRESSURE
NODE (D {gpm) {teat) (feet)
EGJ100 2220 27.0 13320 46,02
EGJ150 2800 281 3252 4529
EGJ200 88.0 31 32.10 43.80
EGJ230 1.0 35 3200 42.07
EGJ235 179.0 35, 28,67 41.02
EGJ270 18.0 33. 3242 43.08
E 0 38.0 6.0 32.78 41.83
EGJ310 63.0 6.0 32.77 41.93

PIPE REPORT
DIAMETER ROUGHNESS FLOW  VELOCITY HEADLOSS HL/1000
(C-valug) fapm) [ftis} I [ftikft)
EGJ270 334.00 20 25 -1055.17 08 0.3 0.25
EG.J300 1368.00 20 125 -1073.17 10 0.3 0.26
EGJ310 859.00 12 125 83.00 0.8 0.0 0.02
EGJ3T0 1304.00 12 125 -2341.70 664 17.18 13.18
EGJ385 1357.00 12 125 -918.45 280 A5 32
4 EGJ450 2558.00 24 125 262.07 0.18 .02 0
4 EGJ500 1703.00 4 25 -923 868 0.66 14 .08
EGJ500 EGJ600 2347.00 4 25 -618.96 0.44 009 0.04
EGJE00 EGJE20 2668.00 6 25 32.44 0.85 0.56 0.2
EGJ620 EGJB40 2682.00 5] 125 14.1 0.02 0.00 0.00
EGJE40 EGJBED 26840.00 18 125 -372.34 0.58 028 0.11
EGJE8D EGJ700 2577.00 18 125 -548.34 0.87 .56 0.22
EGJ200 1561.00 20 125 -142.48 0.15 1
EGJ660 1049.00 20 25 -385.48 0.39 )4 .04
EGJ200 778.00 20 25 777.97 0.7 1 0.14
EGJ880 616.00 20 25 735.97 0.7 0.0 0.13
EGJB40 1620.00 20 25 -774.66 0.7 02 0.14
EGJB0D 1627.00 20 125 -768.37 07 02 0.14
EGJB25 1258.00 20 125 -838.37 0.88 0.25 0.20
EGJB40 345.00 12 125 151083 429 77 585
EGJB50 320.00 12 125 587.60 1867 B4 .02
EG.J860 66.00 2 125 444,60 128 53 0.61
EGJ850 456.00 25 884 03 2.51 089 217
EGJ350 937 .00 25 403.11 4 047 0.5
EGJ345 408.00 25 77972 21 0.70 7
EGJ230 £69.00 2 125 1185.53 1 242 62
EGJZ35 1383.00 12 135 886.53 B0 3.70 66
EGJ340 1304.00 12 125 -306.06 BT 0.40 0.30
EGJ350 1058.00 12 125 387 92 10 0.50 0.47
EGJ390 1361.00 12 125 247 92 .70 0.28 0
EGJ380 1544.00 2 125 -1016.93 .88 4.34 2
EGJ460 475.00 125 -1184.93 36 77 3
EGJ380 184.00 2 125 7447 11 87 58
EGJ37S EGJ370 157.00 12 125 612.79 74 27 10
EGJ340 EGJ335 188.00 12 125 1832.30 548 11.07 23
EGJ335 EGJ330 142.00 12 125 1758.30 488 8.86 78
EGJE00 EGJB20 47600 12 125 -43.29 0.12 0.01 0.01
EJRESO EGJ100 266.00 39 125 1877.18 08 0.00 0.00
EJRESO3 EGJ300 391.00 0 25 1174.17 20 042 0.30
EJRES04 EGJ400 379.00 %) 25 2504 .98 .78 070 0.51
EGJS00 EJRESOS 728.50 20 25 -1244.27 27 0.59 034
EJRES06 EGJE00 6B86.82 20 125 1152.40 18 050 0.29
EGJ3T0 EGJ395 367.00 12 125 -916.45 280 315 232
EGJ3gE EGJ400 633.00 12 125 198291] 563 613 9.68

1:\2000-5\2956_SEPA\SEPA-OA\Civil\Studies\Water\Worksheets\SEPA Water Study.xlsx
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Subject: Elk Grove Southeast Policy Area — Level 2 Sewer Study
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Dear Mr. Motroni:

Sacramento Area Sewer District staff reviewed the subject submittal and finds
it sufficiently addresses District requirements and is considered approved. Any
significant change in the proposed and/or assumed land use presented in this
document, which impacts the sewer design, may require a revision to this
study.
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876-6278, or call Amandeep Singh at 916-876-6296.
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Stephen Moore, P.E., M.B.A.
Development Services
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1.0 Executive Summary

Purpose

The purpose of this sewer study is to identify the backbone sewer conveyance facilities for the Elk Grove
Southeast Policy Area (SEPA). This report is part of an overall high-level infrastructure analysis for the
plan area. This study will demonstrate it is possible to provide sewer service for the project and technical
compliance with the sewer district's requirements for sewer conveyance. The project falls within the
jurisdiction of the Sacramento Area Sewer District (SASD).

Existing and planned sewer conveyance facilities border the project area to the north, west, and east. It
is anticipated that these facilities will be extended to provide sewer service to the project area. This study
has been prepared to present the project's ultimate build out sewer conveyance facilities for the plan
area. The study includes backbone trunk and collector mains to serve each proposed land use. This
study includes a discussion on the proposed project, sewer flows, alignments, and sewer facilities.

Project and Study Characteristics

The plan area encompasses approximately 1,200 acres and will convey 7,904 ESD’s. The plan area is
located in the south portion of Elk Grove between the Laguna Ridge Specific Plan and Elk Grove
Promenade / Lent Ranch Specific Plan. The project proposes a mix of land use including residential,
commercial, office, and industrial. The full plan area build out will convey a total of 2.5 mgd and 5.4 mgd
during average dry weather flow and peak wet weather flow, respectively.

Findings

This study identifies onsite facilities required to serve the plan area. Design of the Laguna Ridge south lift
station will need to provide consideration for planned flows from SEPA during development of level three
studies. The existing Elk Grove Promenade lift station and force main will also require analysis at time of
level three sewer study to show that these facilities are capable of conveying sewer flow from the plan
area, as proposed in this study. These findings are discussed in detail within this study.

March 5, 2014 Page 1 of 22



Elk Grove Southeast Policy Area =
Level II Sewer Study -

LWOOD RODGERS

2.0 Introduction

Level of Study

This study is a level two study for a community plan level sewer assessment. The focus of this study is
on backbone or trunk infrastructure required to serve the plan area. This level of study is not sufficient for
design and it is anticipated that a level three study or series of studies will be required prior to
improvement plan approval for backbone facilities.

Location

The SEPA project encompasses approximately 1,200 acres and is located in the southeast portion of the
City of Elk Grove. In general the project area is located east of Bruceville Road, north of Kammerer
Road, east of Big Horn Boulevard, and south of Poppy Ridge Road. The Laguna Ridge Specific Plan
borders the project on the north and west. Proposed Sterling Meadows project borders the project
directly to the east.

See Figure 2-1: Vicinity Map for a vicinity map of the project site.

Topography

The site currently consists of a mix of farm and ranch land with a number of residential structures on large
lots spread throughout the plan area. The existing topography varies from elevation 39-feet to 22-feet
and falls from the northeast to the southwest. Bisecting the project is a drainage canal flowing from east
to west.

Detail Description

SEPA is the last large-scale development area within the urbanized portion of Elk Grove. It lies directly
south of the Laguna Ridge Specific Plan area and west of Lent Ranch/Elk Grove Promenade and the
approved Sterling Meadows development.’

Land Use and Zoning

The project area is currently zoned in the City’s general plan as a special planning area. Therefore,
specific polices are required to guide development within this area. The proposed land use will consist of
residential (very low, low, medium and high density), mixed use, commercial, office, light industrial / flex
space, schools, parks, and open space. The proposed land use for SEPA includes a total of 4,790
dwelling units from residential and mixed use land areas. See Table 2-1: Proposed Project Land Use
for detailed project land uses and Figure 2-2: Land Use Plan for an exhibit showing the proposed land
use, within the project area.

1 Project description per City of Elk Grove, planning department website, 1 October 2013.

March 5, 2014 Page 2 of 22
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Table 2-1: Proposed Project Land Use
Source: Land use spreadsheet provided by City of Elk Grove, September 10, 2013

Estimated
Land Use Area’ o L elling Units
(acres) (DU)
ER Estate Residential 62.6 288
LDR Low Density Residential 212.0 1,341
MDR Medium Density Residential 95.2 1,324
HDR High Density Residential 60.7 1,511
MUR Mixed Use Residential 14.0 267
COM Commercial 14.2 -
MUV Mixed Use Commercial 27.3 58
ES Elementary School 27.7 -
OFF Office 279.9 -
LI/FS Light Industrial / Flex Space 108.2 -
P/OS Park / Open Space 56.8 -
Greenway Greenway 355 -
Basin B Basin 4904 -
Drainage Drainage Channel 1.7 -
Channel Channel 65.3 -
Right of Way? 84.4 -
Total 1,195 4,790

Existing Studies

The following studies were reviewed and referenced within this study.

o Laguna Ridge Specific Plan, Sewer Master Plan, Technical Addendum #2, by Wood Rodgers,
Inc., dated May 2005.

» lLaguna Ridge Specific Plan, Sewer Master Plan, Figure 5 Exhibit, by Wood Rodgers, Inc.,
revised November 2012.

e Elk Grove Promenade, Maser Sewer Study, by Wood Rodgers, inc., dated October 2006.

o Elk Grove Promenade, Interim Sewer Lift Station (S-142) & Force Main Project, by Wood
Rodgers Inc., dated February 16, 2007.

e SASD 2010 System Capacity Plan Expansion Trunk Sheds, by Sacramento Area Sewer District,
dated 2010.

2 Acreage values are approximate and reflect high-level master planning. Acreages are subject to change through
subsequent development processing in keeping with the policies and procedures provided in the City’'s Special
Planning Area document.

3 Assumed to be internal roadways per the land use plan plus fifty feet of right of way adjacent to SEPA boundary
except 100 feet along future Lotz Parkway.

March 5, 2014 Page 3 of 22
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3.0 Design & Sewer Flow Information

The proposed design is included in Appendix B: Level Il Sewer Study with a reduced copy included as
Figure 3-1: Level Il Sewer Study. The design illustrated in the above referenced exhibits is based upon
the subsequent discussion in this section.

3.1 Elk Grove Promenade Trunk Sewer Shed

Preceding the date of this sewer study significant discussions have occurred regarding the Elk Grove
Promenade (EGP) lift station and force main (designated as S-142) and available capacity. Development
interests within the Elk Grove Promenade / Lent Ranch Specific Plan are working to ensure sufficient
capacity for build out of their respective plan areas. The following discusses the different variations and
assumptions regarding the Elk Grove Promenade sewer shed and how it relates to SEPA.

2006 Elk Grove Promenade Study

The 2006 Elk Grove Promenade Master Sewer Study and Interim Lift Station and Force Main design
report identified the facilities to serve a portion of the Elk Grove Promenade sewer shed. The originally
designed shed that would convey via the interim lift station and force main included the mall site, adjacent
commercial properties, and proposed Sterling Meadows subdivision. The lift station conveys sewer via
an existing force main under Highway 99 to a trunk sewer main in East Stockton Boulevard.

At the time of the 2006 studies the ultimate conveyance of sewer flows from this shed would be conveyed
through SEPA and LRSP to the Laguna Ridge South Interceptor. The EGP lift station and force main
would then be abandoned, once sufficient gravity infrastructure was in service.

2010 Sewer Capacity Plan

As part of the 2010 Sewer Capacity Plan, SRCSD had determined that the Laguna Ridge South
Interceptor would not be constructed as originally planned. As a result SASD staff revised their sewer
capacity plans, which resulted in significant changes to the size of the EGP sewer shed. The revised plan
makes permanent the EGP lift station and force main. However, the shed area conveying to this lift
station was significantly increased to include eastern portions of SEPA immediately to the west and north
of the original EGP sewer shed. Copies of shed maps showing both the Elk Grove and Laguna Ridge
trunk sheds from the 2010 System Capacity Plan are included as Figure 3-2 and Figure 3-3,
respectively.

2013 Proposed Trunk Sheds

Concern among Elk Grove Promenade / Lent Ranch Specific Plan developers and the City of Elk Grove
led to further discussion regarding the size and extent of the ultimate shed that would convey via the EGP
lift station and force main. The discussions resulted in a reversion back to the EGP sewer shed just
slightly larger than originally proposed in 2006. This slightly modified sewer shed adds about 48 acres of
office land use for 290 ESD’s of SEPA (NE corner) that SASD now plans on serving through the EGP lift
station and force main.

Further analysis of the existing capacity of the EGP lift station and force main will be required as a
subsequent part of level three sewer studies. This study only looks at, and supports, most flows
conveying to the west via SEPA’s backbone facilities to the LRSP south lift station as shown in Figure
3-4: Proposed Trunk Sewer Sheds. This approach results in the most conservative design for the
onsite SEPA trunk and backbone facilities.

March 5, 2014 Page 6 of 22
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3.2 Laguna Ridge South Trunk Sewer Shed

To date, multiple interests have discussed sewer conveyance for the Laguna Ridge South Trunk Sewer
Shed. Since SEPA in large part will convey via the LRSP south sewer lift station, this study further
discusses conveyance alternatives. Similar to the conversion of a permanent facility for the Elk Grove
Promenade sewer lift station (S-142) the two interim sewer lift stations that were planned to serve the
Laguna Ridge Specific Plan and surrounding areas are now or will be considered permanent facilities.

Laguna Ridge Specific Plan Sewer Studies

Wood Rodgers prepared the initial sewer study to serve the Laguna Ridge Specific Plan (LRSP) in a
study dated May 2005 and revised November 2012. Since then other developers have prepared
supplemental level three sewer studies to serve individual projects within LRSP. The study envisioned
two lift stations would serve LRSP before regional interceptor facilities would be constructed to serve
LRSP and SEPA. To date, only the LRSP north lift station (S-136), as known as the Whitelock Pump
Station, is built and operational.

Additionally, SASD has received a number of requests for shed shifts for developments to convey flow
from the future south lift station to the operational north lift station. This in large part is because parcels
that would otherwise be served by the south lift station are moving ahead with development in advance of
the south lift station being operational. SASD provided Wood Rodgers with revised sewer shed
boundaries that reflect the current shed boundaries for the south lift station.# These flows are discussed
in more detail later in this report.

Most SEPA sewer flows will flow directly into the Laguna Ridge development. Approximately 22.2 acres
or 133.1 ESD’s of office land use will flow to the existing Laguna Ridge north lift station via planned
collector mains in Lotz Parkway as part of the Madeira East project. With the exception of those land
uses previously discussed as they relate to the Elk Grove Promenade lift station, the remainder of the
project will convey flows via the Laguna Ridge south lift station.

3.3 Design

The project sewer study consisted of calculating the sewer flows and designing the sewer system to
serve the plan area. The SASD Design Standards, dated June 24, 2013 and Minimum Sewer Study
Requirements, dated February 25, 2009 were utilized as the basis for this study.

Assumptions

There were a number of assumptions that are included in the design approach for this level two study. It
is understood that as this plan area develops level three sewer studies, these assumptions may require
further refinement. These assumptions are stated below:

» Per the sewer study for the Laguna Ridge Specific Plan (LRSP), by Wood Rodgers, dated May
2005 and revised November 2012, proposed sewer mains within LRSP are to provide for sewer
service to SEPA. The LRSP study, consistent with trunk sewer sheds at the time, assumed that
the EGP sewer shed, served by EGP lift station S142, would convey sewer through SEPA and
LRSP to then proposed Laguna Ridge South Interceptor. As previously discussed district staff
have indicated the EGP sewer shed will permanently convey flows to the east via force main as it
does today. The future LRSP south lift station and associated force main will have to be
designed to provide sufficient wet well depth to serve SEPA.

“ Provided to Wood Rodgers via email from SASD on February 21, 2014.
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There will be no upstream development or significant increase in on-site densities that will affect
the planned on-site or off-site sewer facilities.

Only major nodal manholes are shown in this study. Additional manholes, per SASD Design
Guidelines, will be included along the proposed sewer alignments. To allow for the additional
manholes, a one-tenth drop is accounted for in the inverts shown in the study, for every 200-feet
of pipe length. The slope published on the plans is representative of sewer pipe slope and is
irrespective of the additional one-tenth drops. Further study will incorporate additional manholes
per SASD Design Guidelines.

Pipes were sized and flow lines calculated based on the SASD design standards and adhere to
SASD “Minimum Sewer Study Requirements” Criteria. Actual alignments will be determined with
subsequent level three study design scope.

At time of this report a grading study of the plan area has not been developed. The existing
topographic contours have been utilized as part of this study to determine invert depth.

The land use plan has designated a number of parcels in the northeast part of the plan area with
a sports and entertainment overlay. Flows from an entertainment overlay have not be analyzed
and it is assumed that any flows from a stadium or other high peak flow venue would require
attenuation onsite before discharging via collector pipes.

Approach

The following general procedure was used in the development of this study.

1.

10.

1.

Gross areas based on the proposed Elk Grove Southeast Policy Area land use dated September
10, 2013 were used to calculate sewer flows.

Sub sheds areas were defined by topographic elevations, proposed service lines, and land use.

Equivalent dwelling units (ESD’s) were calculated for each shed based on the underlying land
use and shed area.

310 gallons per day is assumed to be the average dry weather flow or a single equivalent single
family dwelling unit (ESD).

This study does not include lateral mains as onsite street patterns are not defined.

Due to the flat terrain, minimum slopes were utilized to calculate inverts and run sewer lines to
the upstream portions of the plan area.

Minimum sewer depth was set between five to six feet from existing elevation at street centerline.

Flows were determined based on the SASD, County Improvement Standards, and on the design
criteria and assumptions identified in this study.

A schematic backbone trunk and collector system was established.

Major sheds were divided into sub-sheds in order to define the areas, which contribute flows to
certain points (nodes) on the collection system.

To estimate sewage flows, land use boundaries were overlaid on the sub-sheds creating sub-
areas of single land use within each sub-shed. The acreages of these sub-areas were
determined and multiplied by the average number of equivalent single family dwellings (ESDs)
per acre for their particular land use in order to determine the total number of ESDs entering each
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pipe system. Pipes were sized and inverts calculated using an iterative process. For hydraulic
calculations refer to Appendix A: Demand & Hydraulic Calculation Table.

Design Criteria

SASD Standards and Specifications, dated July 24, 2013 were used as the basis for this design. The
flows were generated using the information found in Chapter 201 (Capacity Design) of the standards and
specifications. The flow criteria used for this report is presented in Table 3-1: Design Flow Criteria.

Table 3-1: Design Flow Criteria
Source: Sacramento Area Sewer District

Criteria Modifier

Flow Generation B

Estate Residential 6 ESD/acre

Low Density Residential 6 ESD/acre

Medium Density Residential 10 ESD/acre

High Density Residential 20 ESD/acre

Office 6 ESD/acre

Commercial 6 ESD/acre Not Ifess thaln 6 ESD/acre

School | 6 ESD/acre orany:and Use:

Light Industrial / Flex Space 6 ESD/acre

Mixed Use . 6ESDlacre

Open Space / Public Recreation 6 ESD/acre

Detention Basins - 6 ESD/acre
Peaking Factor PF =3.5-1.8* Qapwr %%

- - (Minimum PF = 1.2) - ]
Minimum Velocity Minimum 2 fps at Peak Dry Weather Flow
Rainfall Infiltration Factor Existing Areas: 1,600 gpd per acre

i - New areas: 1,400 gpd per acre
Hydraulic Grade Line Maximum HGL at crown of pipe at Peak Wet
- Weather Flow
Friction Factor (Manning’s n-value) 0.01300

3.4 Sewer Flow Information

Onsite Sewer Flows

Onsite sewer flows were generated based on design flow criteria identified in Table 3-1 overlaid with the
proposed land use. The project area consists of nearly 1,200 acres with about 1,043 acres generating
sewer flow. The balance of the acreage that does not produce sewer flow are drain channels and
backbone roadways. These flows, by land use, are shown in Table 3-3: Sewer Flows by Land Use.
Detailed calculations for flow generation are included in Appendix A: Demand & Hydraulic Calculation
Table.

For school facilities the SASD standards require an additional analysis to determine the maximum sewer
flow to utilize for sewer calculations. This analysis is shown in Table 3-2: School Sewer Flows. Method
A calculates the sewer flow at 6 ESD’s per acre. Method B utilizes the flow rates identified in Table 201-1
and Table 201-2 of the SASD standards and converts the flow to ESD’s. The flow rate for middle / junior
high schools was utilized. These sites are not anticipated to be high schools.
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Table 3-2: School Sewer Flows

Method A Method B Maximum
Sg?; ol Up':;r::m Area Flow Flow Flow E_S_D’s
(acres) (ESD) (mgd) (ESD) Utilized
1 ~ SE70 - 10.2 _ 61.1 0.06 193.5 193.5
2 SE43 9.0 54.0 0.06 1936 1935
3 SE61 8.5 50.8 0.06 193.5 193.5

Table 3-3: Sewer Flows by Land Use

Area Sewer Flow Sewer
Land Use (acres) per Acre Flow
(ESD/acre) (ESD’s)
ER Estate Residential 62.6 6 375
LDR _Low Density Residential 212.0 6 1,272
"MDR Medium Density Residential 95.2 10 952
"HDR High Density Residential 60.7 20 1,214
MU ~ Mixed Use 41.3 6 248
~ COM Commercial 14.2 6 85
__ES Elementary School 27.7 See footnote 5 581
OFF Office 2799 6 18679
LI/FS Light Industrial / Flex Space 108.2 6 649
P/OS Park / Open Space 56.8 - 6 341
Greenway Greenway 35.4 6 212
Basin Basin 49.4 6 2096
Drainage Drainage Channel 1.7 - -
Channel Drainage Channel 653 - -
Right of Way® 84.4 - -
Total 1,195 7,904

Offsite Sewer Flow

No upstream flows are anticipated to pass through the plan area. Flows generated by SEPA will connect
to existing or planned facilities that serve adjacent projects. This study proposes to convey flows through
six different points of connection to sewer facilities planned with the Laguna Ridge Specific Plan. One
additional connection to the Elk Grove Promenade lift station will also be required to serve the plan area.
Onsite sewer flows produced by SEPA will convey via offsite sheds / lift stations identified in Table 3-4:
Onsite Sewer Flows by Conveyance Shed and shown in Figure 3-4: Proposed Trunk Sewer Sheds.

5 Flow rate for schools determined on a flow rate per school type basis. See Table 3-2: School Sewer Flows for
additional information.

8 Assumed to be internal roadways per the land use plan plus fifty feet of right of way adjacent to SEPA boundary
except 100 feet along future Lotz Parkway.
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Table 3-4: Onsite Sewer Flows by Conveyance Shed

Area Sewer Flow
Sewer Shed (acres) (ESD’s)
To Elk Grove Promenade Lift Station ~ 48.3 289.8
To Laguna Ridge North Lift Station 222 133.1
Via Laguna Ridge South Sewer Shed 972.7 7,481.5
Total SEPA Sewer Flows 1,043.2 7,904

Subsequent level three sewer studies they will provide more detailed analysis and updating of the LRSP
sewer study based on known conveyance from SEPA. These updates are not a part of this study and will
be required for the LRSP south lift station. Part of the LRSP master sewer plan update should include the
permanent location of a planned LRSP lift station that will serve the south portion of Laguna Ridge and
SEPA. Attime of this study SASD has indicated that an engineering firm is coordinating with them on the
level 3 sewer study for the LRSP south area and the permanent Lift Station. It is anticipated that this
study will locate the LRSP south lift station and provide conveyance facilities for SEPA flows entering
through LRSP.

However, this study does address the total anticipated flows that are to be conveyed via the Laguna
Ridge south lift station. As part of this task, SASD provided Wood Rodgers with the shed areas for the
Laguna Ridge south sewer shed. The shed as envisioned today by SASD encompasses 355 acres.
These flows as provided by SASD are shown in Table 3-5 below.

Table 3-5: Laguna Ridge South Sewer Flows
Source: Sacramento Area Sewer District email dated February 7 and February 21, 2014

; Sewer Flow Sewer
PI:r::;ng Land Use ( ;l::r;as) per Acre Flow
(ESD/acre) (ESD’s)
LRSP High Density Residential #1 11.6 20.4 236.6
LRSP High Density Residential #2 7.9 210 1659
LRSP All other land uses 315.1 6.0 1,890.6
SEPA From Table 3-4 972.7 varies 74815
Total 1,307.4 - 9,775

The peak wet weather flows from these areas total 6.7 mgd. The LRSP south sewer lift station should be
designed to accommodate these flows either now or in the future with expansion projects. The LRSP
south sewer lift station was originally planned to utilize one of the five force mains within Bruceville Road.
These force mains convey sewer flows north to Laguna Blvd where they discharge into the Laguna
Interceptor and where it will convey to the regional treatment plant. SASD has indicated that these
gravity sewer facilities have sufficient capacity to serve LRSP South and SEPA as defined in this study.

Per SASD the existing force mains in Bruceville Road have a current available capacity of 6.5 mgd.
There is a dry 12-inch force main that that was installed by the Laguna Ridge Owners Group that was to
serve the LRSP south lift station. This existing force main runs from just south of Poppy Ridge Road to
the Laguna Interceptor gravity sewer connection in Laguna Boulevard to the north.

The undeveloped areas will generate 6.7 mgd resulting in a need for additional 0.2 mgd in conveyance
capacity. This will require an additional 4-inch force main to be installed in Bruceville Rd from the
proposed LRSP south sewer lift station to the Laguna Interceptor sewer to accommodate the plan area
build out.
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4.0 Sewer Alignments and Facilities

Interim Facilities

There are currently no interim facilities proposed with this project. As individual developments move
forward with proposals, interim facilities maybe considered and should be evaluated at time of level three
sewer study development.

Ultimate Facilities

This level two study schematically shows the proposed trunk and backbone sewer alignments.
Ultimately, further refinement of the land use plan, determination of roadway alignments, and additional
level three studies will further define position and depth of sewer conveyance facilities.

Offsite Conveyance Alternatives

Currently there are five force mains located in Bruceville Road that convey flows from south to north. As
previously discussed, SASD has indicated, based on their internal modeling, that there is 6.5 mgd of
capacity within the existing force mains. Two conveyance alternatives have been identified to convey the
balance of sewer flows and are briefly discussed below:

e Construct the south lift station to convey 6.7 mgd, as discussed in this study, and convey flows
via existing and proposed force mains to the north. These force main would terminate at the
Laguna Interceptor where the flows are conveyed to the regional treatment plant.

e Construct the south lift station to convey 6.5 mgd of flows and fully utilize capacity within the
Bruceville Road force mains. The balance of flows within SEPA to be conveyed via the Elk Grove
Promenade Lift Station with approval of a shed shift through SASD. SASD anticipates the pumps
at the existing lift station could be upsized to provide additional capacity. This option would
require further study and analysis.

As previously discussed SASD staff has determined that the Elk Grove Promenade lift station and force
main are considered permanent SASD facilities and will convey sewer from a larger sewer shed than
originally planned. This additional shed area includes office land use identified in SEPA.” Development
of this area will require a level 3 sewer study. The level 3 study will include the required analysis of the
existing EGP lift station and force main and design of conveyance facilities in Lotz Parkway to serve the
land use tributary to the EGP lift station.

Dedicated SEPA Lift Station

While this study anticipates connection to the LRSP south lift station, currently in design, as an
alternative, the SEPA flows could be directed to a SEPA lift station, located near the future intersection of
Bilby Road and Big Horn Boulevard. Flows from this lift station would then run through a force main
along Bilby Road west of Bruceville Road. This alternative requires further analysis and support from
SASD prior to design, as it would result in additional SASD infrastructure. The intent of this alternative is
to aliow development of SEPA independent of outside constraints, should the LRSP south lift station not
move forward consistent with the development goals of the City.

7 This shed area does not include areas that would be conveyed via the EGP lift station in order to reduce flows from
the south lift station to within existing capacity of the Bruceville Road force mains.

March 5, 2014 Page 16 of 22



Elk Grove Southeast Policy Area A
Level Il Sewer Study g

LOOD RODCERS

5.0 Conclusion

This study has been prepared in accordance with SASD design guidelines to identify backbone
conveyance facilities to serve the Elk Grove Southeast Policy Area. The study has been prepared as a
level two study. Appendix B: Level Il Sewer Study identifies the required backbone infrastructure
through the plan area.

Interim facilities are not proposed with this study. Subsequent level three sewer studies may identify
interim facilities as necessary for the conveyance of flow from specific developments.

The total acreage of the project is 1,195 acres and conveys 7,904 ESD’s. This equates to a total of 2.5
mgd and 5.4 mgd during average dry weather flow and peak wet weather flow, respectively.
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Appendix A
Demand & Hydraulic Calculation Table
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Southeast Policy Area Drainage Study ELK GROVE

1.0 INTRODUCTION

The Southeast Policy Area (SEPA) in the City of Elk Grove (City) covers approximately 1,200 acres
at the southwest corner of the City and is the largest remaining new development area in the City (see
Figure 1). The SEPA is also referred to as the Meridian Community Plan Area. Previous drainage
planning for this area is described in Chapter 15 of the City of Elk Grove Storm Drainage Master
Plan (SDMP) Volume II (June 2011), which was prepared by West Yost Associates (West Yost).
The SDMP envisions that a multi-functional drainage corridor will be created to serve the SEPA at
buildout. The corridor will provide multiple benefits including flood control, wildlife habitat,
wetlands, recreation, and stormwater quality treatment.

The drainage concept plan in the SDMP defines an approximate configuration, alignment, and size
for the future drainage channel that will serve the area, and defines approximate locations and sizes
of required detention basins to mitigate for increased runoff due to development. The sizing of these
facilities was based on runoff rates generated from assumed future land use data based on the
available information at that time. Since then, a more comprehensive planning effort has been
completed and a new land-use plan has been developed for the SEPA. Using the latest land-use
planning information, West Yost has prepared this updated drainage study for the SEPA and this
report provides a description of the updated analysis.

2.0 WATERSHED DESCRIPTION

The SEPA lies within Drainage Shed C, which covers nearly 7,900 acres in southern Sacramento
County (see Figure 1). Of that total, approximately 2,100 acres lie within the City. The
watershed generally slopes from east to west with an average slope of about 0.10 percent. The
existing land use within the watershed is agricultural with the exception of the Elk Grove
Promenade site, which covers 525 acres in the upstream (eastern) portion of the watershed.
Although the Promenade project stalled before completion, many of the site improvements were
constructed including roads, parking lots, buildings, and underground utilities including a storm
drainage pipe system. The pipe system that collects runoff from the Promenade site delivers it to
a detention basin that was constructed on the west side of the future Sterling Meadows project.

Downstream of the existing detention basin, runoff is conveyed through the SEPA in an
agricultural drainage channel, which is referred to as the Shed C Channel in this report. The
Shed C Channel begins near the western boundary of the future Sterling Meadows project and
conveys runoff to the southwest for approximately 12,600 feet until it reaches Bruceville Road.
At that point, the channel exits the City and continues west for approximately 22,000 feet where
it crosses under Interstate 5 and enters the Stone Lakes National Wildlife Refuge.

3.0 DRAINAGE PLAN CONCEPT

As development occurs in Shed C, drainage system improvements will be required to provide flood
protection and mitigation, stormwater quality treatment, and hydromodification mitigation. The
preliminary drainage plan included in the SDMP for Shed C was developed with input from the
Expert Advisory Committee (EAC) that was formed by the City to help guide the development of the
SDMP. The drainage concept for Shed C was developed with consideration of the guiding principles
that were developed by the EAC for the drainage SDMP:
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1. Stormwater management systems shall be designed to take maximum advantage of
the natural hydrological processes of the existing landscape.

2. Alternative stormwater management approaches shall be adopted, wherever and
whenever feasible, to complement approaches to traditional stormwater management
systems. Alternative approaches may include distributed systems (e.g. low impact
development systems), flow duration control basins, and/or instream rehabilitation.

3. Design of stormwater management projects shall balance considerations related to
environmental effects, capital and operating costs, property rights, economic
development impacts, and recreational opportunities without compromising public
safety and/or property protection.

4. Stormwater management systems shall be designed so that the volume, quality, and
timing of downstream discharges will minimize impacts to downstream resources,
such as the Stone Lakes National Wildlife Refuge.

5. The SDMP shall comply with applicable local, state, and federal laws and regulations.

With these guiding principles in mind, the drainage concept for Shed C includes a
multi-functional drainage corridor that will create and enhance the natural stream and habitat
values. The multi-functional corridor will include a low flow channel that is stable and
self-sustaining and will be designed based on natural processes. The low flow channel will
meander within a larger floodplain corridor that will provide flood storage and conveyance as
well as an opportunity for the creation of wetlands habitat. Although not specifically defined in
this plan, it is anticipated that the corridor will also include an access path that will provide
recreational and educational opportunities for the City’s residents.

Additional key components of the drainage concept are detention basins that will be included at
major inflow points to the drainage corridor. These detention basins will provide flood storage
and flow duration control to mitigate for potential flood flow increases and hydromodification
effects due to the proposed urban development in the watershed. They will also provide
stormwater quality treatment and will provide an opportunity for wetlands creation.

4.0 ANALYSIS APPROACH

As shown on Figure 1, the SEPA lies within the Shed C watershed. The drainage plan for the
SEPA must reflect the needs of the entire Shed C watershed. Therefore, the drainage analysis for
the SEPA included an analysis of the entire Shed C watershed with a focus on the area located
within the City. The Shed C analysis consisted of two major components: 1) a continuous
hydrologic analysis; and 2) an event based analysis as described below.

4.1 Continuous Hydrologic Analysis

An important consideration in the Shed C analysis is the potential hydromodification effects of
development in the watershed. Hydromodification is the change in runoff characteristics within a
watershed caused by land use changes. These altered runoff characteristics can result in increased
erosion and sedimentation, degradation of stream habitat, increased flood flows, and other negative
impacts. Research has shown that a large percentage of the sediment transport and erosion in a
stream system occurs at flow rates less than generated by the 2-year storm (Geosyntec, 2007).
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Because of this, traditional hydrologic analyses that focus on individual design storms (e.g. 2-year,
10-year, etc.) are not suitable for hydromodification analyses. To insure that the cumulative effects
of all potentially erosive flows are considered, a continuous hydrologic model is required. For the
SDMP, a continuous hydrologic simulation was performed using the Hydrologic Engineering
Center-Hydrologic Modeling System (HEC-HMS) software. The model was used to evaluate the
long-term rainfall-runoff response for the Shed C watershed for two land-use conditions:

e Base Conditions — this represents existing land-use conditions within the watershed
plus proposed projects that already have approved tentative maps. Projects with
approved tentative maps will not be required to include hydromodification mitigation.
Therefore, these projects were included in the base conditions modeling to provide a
reasonable starting point that could be used to assess the potential impacts of
development of the SEPA.

e Buildout Conditions — this represents full buildout of City land within Shed C.
The results from buildout conditions were compared against those for base
conditions to assess the performance of the drainage facilities proposed for
hydromodification mitigation.

4.2 Event Based Analysis

A traditional event based analysis was also performed to assess the flood control performance of
the proposed system. Single event hydrologic and hydraulic models were prepared for the 10-year
and 100-year storms for both pre-development conditions and for mitigated buildout conditions.
The results were used to confirm that the ultimate improvements will adequately mitigate for
potential impacts to flood flows and to confirm the required size of the flood control channel.

5.0 CONTINUOUS SIMULATION MODEL - BASE CONDITIONS

A continuous simulation model was developed for base conditions using HEC-HMS. The model
input data is described below.

5.1 Watershed Boundaries

For the hydrologic modeling, Shed C was divided into the subsheds shown on Figure 2. Watershed
areas and other model parameters are listed in Table 1, which can be found at the end of the report
text along with the other tables and figures. Note that for the continuous simulation modeling, not all
of the subsheds shown on Figure 2 and listed in Table 1 were included in the model. Because of the
long model run times and large output files, only the subsheds within, and immediately downstream
(west), of the City limits at Bruceville Road were included in the continuous simulation model. This
was reasonable because the proposed facilities for the SEPA will be designed to mitigate for potential
drainage impacts at the City boundary at Bruceville Road.

WEST YOST ASSOCIATES 3 City of Elk Grove

January 2014 Southeast Policy Area Drainage Study
N:\C\448\00-12-03\WP\MK_SEPA Drainage Report



ﬂ

Southeast Policy Area Drainage Study ELKGROVE

5.2 Land Use

For base conditions, the majority of the watershed was assumed to be undeveloped agricultural land.
However, there are some exceptions including the Elk Grove Promenade and Sterling Meadows
properties at the upstream end of Shed C (Subsheds A1 and A2 on Figure 2). The Promenade project
was previously approved by the City and the site improvements were largely completed prior to the
project being stalled due to the recent economic recession. The project construction included a large
detention basin to serve both the Promenade and Sterling Meadows sites. The Sterling Meadows
project has an approved tentative map. Therefore, for the base condition model, full buildout was
assumed for the Promenade and Sterling Meadows projects and the existing detention basin that
serves these sites was also included.

The other exception is the Laguna Ridge Specific Plan (LRSP) area. Tentative maps and
drainage studies have already been approved for the projects within that specific plan. The
development of that area will include construction of a detention basin for stormwater quality
treatment and flood control and will also include a constructed channel that will convey flows
from the project area to the Shed C Channel. Because the proposed drainage approach has
already been approved, buildout conditions were assumed for the LRSP area.

5.3 Unit Hydrographs

Unit hydrographs for the continuous simulation model were developed by creating SacCalc
models based on the Sacramento City/County Drainage Manual, which has been adopted for use
in Elk Grove. These unit hydrographs created with SacCalc were imported into HEC-HMS. The
input parameters for the calculation of unit hydrographs in SacCalc are presented in Table 1.

5.4 Precipitation Data

For the continuous simulation analysis, 53 years of hourly precipitation for water years 1957
through 2009 was obtained from various gages in the area as summarized in Table 2. To better
represent precipitation in Elk Grove, the rainfall data from the Sacramento Post Office gage was
adjusted using a ratio of the average annual rainfall between the Post Office and Elk Grove rain
gages. Based on this approach, a factor of 0.94 was applied to the Sacramento Post Office hourly
rainfall values.

5.5 Soil Moisture Accounting Parameters

The rainfall loss method was used for this study was the Soil Moisture Accounting method,
which was incorporated into HEC-HMS specifically for continuous simulations. This method
allows for a continuous accounting of rainfall losses including evapotranspiration, surface
storage, infiltration, and interflow. Ideally, the model parameters assigned to represent the
various processes would be determined from a calibration analysis based on measured stream
flow data. Unfortunately, stream flow records for the Shed C watershed are not available.
Therefore, the model input from a calibrated HEC-HMS model for Laguna Creek was used to
guide the input choices for this study. The Laguna Creek model was prepared by Geosyntec
(Geosyntec, 2007) and the information developed for that study was applied to this one. The
soils types within the Shed C watershed were determined using the latest soil survey data from
the Natural Resources Conservation Service. Subsheds in the Laguna Creek model with the same
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soil types as those within Shed C were identified and the Soil Moisture Accounting parameters
those subsheds were applied to the Shed C model. Table 3 presents the values used for this study.

6.0 CONTINUOUS SIMULATION MODEL - BUILDOUT CONDITIONS

For buildout conditions, the continuous simulation model parameters were updated to represent
full buildout within the City limits. The specific buildout assumptions for the continuous
simulation model are discussed below.

6.1 Watershed Boundaries

Subshed boundaries within the City for buildout conditions are shown on Figure 3. The SEPA was
divided into nine subsheds (S1a through S8), each of which will drain directly into a detention basin.
Watershed boundaries outside of the SEPA were unchanged from base conditions.

6.2 Land Use

For the buildout conditions model, the base conditions model was updated to include full
buildout within the SEPA based on the land use plan shown on Figure 4. The other areas within
the City were already assumed to be developed for base conditions. Subsheds outside of the City
limits were assumed to be unchanged from existing conditions. Table 1 presents the land-use
assumed for each subshed for both base and buildout conditions. The assumed imperviousness
associated with each land-use type is listed in the table.

6.3 Unit Hydrographs

Unit hydrographs were calculated using a SacCalc model representing buildout conditions. The
input parameters for the calculation of unit hydrographs in SacCalc for buildout conditions are
presented in Table 1.

6.4 Detention Basins

Detention basins are proposed at inflow points to the drainage corridor. These nine detention basins
will provide runoff storage volume that will mitigate for potential increases in peak flood flows and
will provide flow duration control to mitigate for the potential hydromodification effects. The basins
will also provide stormwater quality treatment and the opportunity to create wetlands to mitigate for
potential impacts to existing wetland features in the watershed. The general locations of the detention
basins are shown in Figure 4.

For stormwater quality treatment purposes, the detention basins were assumed to be configured as
Constructed Wetland Basins per the Sacramento Stormwater Quality Manual (Sacramento
Stormwater Quality Partnership, 2007). This configuration assumes that each basin will include a
permanent pool of water and will include four zones: a forebay, an open water zone, a wetland zone
with aquatic plants, and an outlet zone. An area above the permanent pool will be provided to detain
the stormwater quality treatment volume and slowly release it after a storm. Additional storage
volume is provided above what is required for stormwater quality treatment to mitigate
hydromodification and flood control impacts. A typical detention basin layout is presented on
Figure 5.
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Wetland detention basins can be community amenities that provide multiple benefits including
wildlife habitat, stormwater quality treatment, flood control, and flow duration control. Along
with these benefits comes a higher level of maintenance to insure proper function and also the
need to provide a supplemental water supply to maintain the permanent pool. It may not be
necessary, or desirable, to configure each detention basin as a constructed wetland area. The
wetland area required to mitigate for impacts will be determined after a more detailed biological
study is performed that defines the existing habitat in the watershed and after discussions with
the appropriate permitting agencies are held and the mitigation requirements are determined. At
that time, a more informed decision can be made on the exact configuration of each of the
proposed detention basins.

The storage volumes required for flood and hydromodification control were determined through
a series of model runs using the continuous simulation hydrologic model. Combinations of
detention basin volumes and outlet configurations were iteratively tested with the model until the
desired results were achieved. The outlets were assumed to consist of a riser pipe with a round
orifice at the bottom for low flows and a notch at the top of the riser for larger flows. During
large storm events that exceed the design event (100-year) excess flow can spill over the top of
the riser. An emergency outlet weir will also be provided in the embankment between the basin
and the channel in case the riser becomes plugged. The configuration of the outlet is shown on
Figure 5. Tables 4 through 12 provide summaries of the detention basin volumes and outlet sizes.
More discussion of the results from the modeling and the effectiveness of the detention basins in
providing mitigation is presented later in this report.

For this study, it is assumed that all runoff from developed areas will be directed into a detention
basin. As refined drainage and grading studies are prepared with proposed projects in the
watersheds, if it is found that runoff from some small, isolated areas cannot be feasibly directed
to a detention basin, some direct discharge of runoff into the channel may be allowed. In such
cases, separate stormwater quality treatment facilities will be necessary and a detailed study will
be required that demonstrates the overall flood control and hydromodification goals for the
watershed are still met.

6.5 Stable Channel Design

The existing Shed C Channel is essentially a man-made agricultural ditch that has been highly
altered from its natural form. Its original alignment has been straightened and it has numerous
90 degree bends. The channel side slopes are uniform and steep and vegetation has been
removed from many reaches. It is desired to create a more naturalized multi-functional channel
corridor that will include a low flow channel designed to be stable based on the anticipated flow
regime and natural processes. The low flow channel will meander within a larger floodplain
corridor that will provide flood storage and conveyance, wetlands habitat, and passive recreation
opportunities. The sizing of the channel involved the following steps:

e Develop an alignment for the channel.
e Determine the channel forming discharge and low flow geometry.

e Determine the channel meander dimensions.

e Check to insure that the geometry provides adequate flood conveyance capacity.
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6.5.1 Channel Alignment

A channel alignment was developed in consultation with the City during development of the land
plan by the City. The proposed channel alignment generally follows the existing channel
alignment but provides a more natural, meandering path that eliminates the sharp bends. The
channel ties into the fixed points at the upstream end near the existing detention basin and at the
downstream end at Bruceville Road. The proposed alignment is shown on Figure 4.

6.5.2 Channel Forming Discharge

The channel forming discharge is the flow rate that is most effective in shaping a stream channel.
The channel forming discharge was estimated using the effective work method, which provides a
way to estimate the flow magnitude associated with the maximum potential erosion over a long
period. First, a histogram was used to create a flow frequency distribution of hourly peak flows
(in 10 cfs intervals) from the continuous simulation model results. The potential erosion was
determined using the Andrew Simon’s effective work equation for consolidated materials:

W=>kr,—7,)"° At

i=1
Where:

W = the total work performed in dimensionless units
k = erodibility coefficient
7, = the applied hydraulic shear stress, 1bs/sf

7, = the critical shear stress that initiates erosion, 1bs/sf

The value k was ignored (or assumed to be 1.0) because it is the same for base conditions and
buildout conditions and does not affect the results. The applied shear stress was based on the
following equation:

7, =)DS
Where:

v = the unit weight of water (62.4 1bs/sf)
D = the depth of flow, ft
S = the slope of the channel, ft/ft

The critical shear stress was determined based on Figure 3-1 from Guidance Manual for Design
of Multi-Functional Drainage Corridors, County of Sacramento, 2003. That figure is provided as
Figure 6. Based on that information, the critical shear stress was estimated to be 0.10 Ibs/sf,
which is an appropriate value for fairly compact to loose clay soil.
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To perform the work calculations, it was necessary to make an initial estimate of the channel
forming flow and channel geometry. The channel forming flow was first estimated by
determining the flow-frequency relationship in the channel for mitigated buildout conditions.
Channel forming discharges typically vary between a 1-year to 2-year event, with a 1.5-year
event being a reasonable average (Leopold, 1964). Therefore, the 1.5-year event was used as a
starting point to estimate the channel forming discharge.

Using the estimated channel forming discharge, the average width and depth of the low flow
channel was determined using the Manning’s Equation:

3/8
J= Oxn
1.49(W / DWS
Where:

d = the average depth of the low flow channel, ft

Q = the channel forming discharge, cfs

n = Manning’s roughness coefficient

W/D = the width the depth ratio of the low flow channel
S = the slope of the channel, ft/ft

To use the equation it is necessary to estimate the width to depth ratio (W/D) for the channel.
This ratio is dependent on the ability of the channel to resist erosion, which is a function of
soil characteristics and vegetation. Measurements of width to depth ratios for existing creeks
in the Sacramento area were performed by Zentner and Zentner and are published in the
Guidance Manual for Design of Multi-Functional Drainage Corridors, County of
Sacramento, 2003. Laguna Creek near Bradshaw Road, which has the same soil type as those
along the Shed C Channel, had a measured W/D ratio between 12 and 14. Therefore, a W/D
ratio of 12 was selected for the Shed C Channel.

Using the initial channel dimensions, the effective work method was applied and the channel
forming discharge was calculated. If the calculated discharge was different than the original
estimate, the new value was used to re-size the channel and the process continued iteratively
until the flow value used to size the channel matched the channel forming flow calculated by the
effective work method. The reasonableness of the channel forming flow was then checked
against the flood frequency curve.

Using the process described above, the preliminary channel forming discharge and low flow
channel geometry was determined for four reaches along the channel. The reaches are shown on
Figure 4 and are described below.

e Reach 1 — From Lotz Parkway to the outfall from Detention Basin Sla.

e Reach 2 — From the outfall from Detention Basin Sla to extension of
Big Horn Boulevard.

WEST YOST ASSOCIATES 8 City of Elk Grove

Janvary 2014 Southeast Policy Area Drainage Study
N:\C\448\00-12-03\WP\MK_SEPA Drainage Report



&£

Southeast Policy Area Drainage Study ELKGROVE

e Reach 3 — From the extension of Big Horn Boulevard. to the confluence with the
channel from the LRSP area.

e Reach 4 — From the contluence with the LRSP channel to Bruceville Road.

Figures 7 through 10 present the results from the effective work method for the four reaches. As
shown on Figure 7, in Reach 1 the large majority of peak flows over the 53 year period of record
are 55 cfs or less. However, flows in that range are too small to produce shear stresses above the
critical shear stress and therefore those flows do not perform work (i.e. cause erosion) on the
channel. It appears the flow rate that produces the most work over the modeled period is
approximately 85 cfs. Therefore 85 cfs is selected as the channel forming discharge for Reach 1.
The results for Reaches 2, 3, and 4 are shown on Figures 8, 9, and 10, respectively. As shown on
those figures, the channel forming discharge is approximately 125 cfs for Reach 2, 115 cfs for
Reach 3, and 265 cfs for Reach 4. Figure 11 presents the flow frequency curves for the four
reaches. As can be seen on that figure, the return periods of the channel forming flows for the
four reaches vary between 0.9 and 2.2 years, which is very close to the 1 to 2 year range that is
considered typical.

Using these flows along with Manning’s equation and the assumed width to depth ratio as
discussed above, the average dimensions of the low flow channel were calculated using a
Manning’s n of 0.04 and a slope of 0.0001 feet per foot for Reaches 1, 2, and 3 and 0.0006 feet
per foot for Reach 4. Because the equation provides the average dimensions based on a
rectangular channel, the resultant dimensions were converted to an equivalent trapezoidal shape
based on a side slope of 3 to 1 (horizontal to vertical). Table 13 presents an initial estimate of the
low flow channel dimensions for each reach.

6.5.3 Channel Meander Dimensions

After determining average low flow channel sizes, the meander dimensions can be estimated.
The meander dimensions are based on equations developed from empirical observations. The
meander dimensions were estimated using the equations presented in the Stream Corridor
Restoration, Principles, Processes, and Practices, Federal Interagency Stream Restoration Group,
USDA, 2001. These equations are as follows:

B =3.7w""?
M = 4.4w'12
L=6.5w""
1o =1.3w""

The variables in the above equations are shown in Figure 12. For this study, because detailed
channel design was not performed, the main variable of interest was the meander amplitude
(B) also called the belt width. This variable provides an estimate of the required minimum
width of the floodway corridor (i.e. the bottom width of the flood control channel). The
estimated meander dimensions for the low flow channel are presented in Table 13.
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6.6 Effectiveness of Mitigation Measures for Hydromodification

The City, as a member of the Sacramento Stormwater Quality Partnership, has prepared a
Hydromodification Management Plan (HMP) that establishes the criteria for assessing the
effectiveness of hydromodification mitigation measures. Although, the plan has yet to be
approved by State regulators, the plan contains the best available information at this time for
compliance criteria. According to the HMP, satisfactory hydromodification mitigation is
achieved by meeting specific flow duration control as follows:

e For flow rates ranging from either 25 percent or 45 percent of the pre-project 2-year
recurrence interval event (0.25Q; to 0.45Q>) up to the pre-project 10-year runoff
event (Q1o), the post-project discharge rates and durations shall not deviate above the
pre-project rates and durations by more than 10 percent over more than 10 percent of
the length of the flow duration curve.

The specific low flow threshold to be used is dependent on the erosion susceptibility of the
subject waterway. No susceptibility testing has been performed for the Shed C Channel.
According to results from the susceptibility tests that were conducted during preparation of the
HMP, most tested waterways in Sacramento County are categorized with medium to very high
susceptibility to vertical erosion and high to very high susceptibility to lateral erosion. Based on
that, it is assumed for this study that the Shed C Channel would fall in the high susceptibility
category and, therefore, the low end of the flow duration assessment of 0.25Q; should be used.

The effectiveness of the proposed mitigation measures for hydromodification were assessed by
comparing the flow durations results for base conditions and buildout conditions at the
downstream boundary of the City (Bruceville Road). Figure 13 presents a comparison of the
flow duration results. As indicated on the figure, the proposed drainage plan provides adequate
flow duration control within the critical flow range between 0.25Q; (61 cfs) and Qo (425 cfs).
The flow duration curve for buildout conditions is lower than the curve for base conditions for all
but the low end of the relevant flow range. Because the increases at the low end of the flow range
occur for less than 10 percent of the length of the flow duration curve, the mitigation measures
are considered acceptable.

As an additional check on the effectiveness of the hydromodification mitigation, a comparison was
made of the cumulative effective work performed in the channel at Bruceville Road. The cumulative
effective work was based on Simon’s effective work equation presented earlier in this study. For the
comparison, the change in erosion potential due to buildout was measured as the ratio of the
cumulative effective work for buildout conditions versus base conditions as follows:

Ep = Wpos[/Wbase, Whel‘eI
E, = the erosion potential

Woost = the cumulative work performed for post project conditions
(buildout conditions)

Whase = the cumulative work performed for base conditions
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As shown on Figure 14, it is estimated that the proposed facilities would decrease the erosion
potential at the downstream boundary by approximately 13 percent. This verifies that the
proposed facilities provide reasonable mitigation of potential hydromodification effects.

7.0 EVENT BASED ANALYSIS

A traditional event based analysis was performed to assess the flood control performance of the
proposed facilities. For flood control purposes, the proposed drainage facilities must accomplish
two key objectives:

e Mitigate for potential increases in flood flows downstream from the City
(Bruceville Road)

o Safely convey flood flows through the project area

For the event based analysis, hydrologic models were prepared to estimate flood flows into the
Shed C Channel (or detention basins) for the 10-year and 100-year storm events. Hydraulic
models were used to route the flood flows through the Shed C Channel and to calculate water
surface elevations along the channel. These analyses were performed for both pre-development
conditions and buildout conditions within the City limits.

7.1 Event Based Analysis — Pre-Development Conditions

7.1.1 Hydrologic Analysis — Pre-Development

Hydrologic models were prepared with SacCalc to determine the 10-year and 100-year flows
entering the Shed C Channel for pre-development conditions. These models very similar to the
SacCalc models that were used as the starting point for development of base conditions continuous
simulation model. The main difference is that the Promenade, Sterling Meadows, and LRSP areas
were modeled as undeveloped. Shed C was divided into the 29 subsheds as shown on Figure 2.
Table 1 presents the key hydrologic parameters for each subshed for existing conditions. Note that
the SacCalc models were used only to calculate the flows from each subshed before they enter
collector channels or the Shed C Channel. The flows were then combined and routed through the
channel system using a hydraulic model as discussed below.

7.1.2 Hydraulic Analysis — Pre-Development

A hydraulic analysis was performed using HEC-RAS to determine the flows and water surface
elevations within the Shed C Channel for the 10-year and 100-year storm events. Descriptions of
the various features of the HEC-RAS model are provided below.

7.1.2.1 Channel Geometry and Manning’s Roughness Coefficients

The hydraulic model of the Shed C Channel begins just downstream of the existing
Promenade detention basin at the west boundary of Subshed A2 (near Lotz Parkway). The
model extends downstream to the west side of Interstate 5. The channel geometry was
defined using approximately 150 cross sections. The cross section locations within the City
limits are shown on Figure 15. For pre-development conditions, the cross sections from the
upstream end of the model to approximately 1,000 feet downstream of the future extension of
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Big Horn Boulevard (currently McMillan Road at the Shed C Channel crossing) are based on
a field survey performed by West Yost in 2009. The remaining cross sections are based on a
combination of field survey data collected by Murray Smith & Associates (Murray Smith) in
the late 1990°s and LIDAR generated topographic mapping. All elevations in this report are
based on the National Geodetic Vertical Datum of 1929. The original Murray Smith survey
data was unavailable for review, but it is considered adequate for estimating
pre-development flood flows and water surface elevations. Manning’s roughness coefficients
range from 0.04 to 0.06 within the main channel and 0.04 to 0.05 in the overbank areas.

7.1.2.2 Bridges and Culverts

There are nine existing bridge or culvert crossings included in the model. Within the City
limits, there are six culvert crossings. Five of these culverts are small pipe culverts used for
farm roads that cross the channel. The other set of culverts within the City is located at
Bruceville Road, where two 48-inch concrete pipelines cross under the roadway. Downstream
of the City there are bridge structures at the Union Pacific Railroad and Interstate 5. At
Franklin Boulevard, there are four 15 feet x 4.5 feet concrete box culverts.

7.1.2.3 Downstream Boundary Condition

For the 10-year and 100-year water surface calculations, the water surface elevations at the
downstream end of the hydraulic model (near Interstate 5) were set at constant elevations of
7.3 feet and 8.6 feet, respectively. These are the estimated water surface elevations in the Beach
Stone Lakes area at the time of peak flows in the local Shed C Channel as determined from
hydraulic modeling prepared by for Sacramento County for the Beach Stone Lakes area.
Although the values are lower than the peak water surface elevations in the Beach Stone Lakes
area, they are considered reasonable for this study because the peak flows from Shed C are
expected to occur well before the peak stage occurs in the Beach Stone Lakes area west of
Interstate 5. Peak stages in the Beach Stone Lakes area are controlled by flows from the
Cosumnes River and Mokelumne River watersheds that back up into the Beach Stone Lakes
area. Due to the large size of the Cosumnes and Mokelumne River watersheds, the peak flows
from these rivers occur well after the peak flows from Shed C. As a sensitivity test, the
downstream stage for the 100-year storm event was increased from 8.6 feet to 12.0 feet. Even
with the large increase in the starting downstream water surface elevation, the water surface
elevations from the original model and the test model merge at Franklin Boulevard, which is well
downstream of the study area. Therefore, the results of this study are not sensitive to variations in
the starting water surface elevation at the downstream end of the hydraulic model.

7.2 Event Based Analysis — Buildout Conditions

7.2.1 Hydrologic Analysis — Buildout

For buildout conditions, it was assumed that the entire area within the City limits was developed.
The buildout land-use conditions for the event based analysis are exactly the same as those used
for the continuous simulation modeling. The subshed boundaries for areas within the City are
shown on Figure 3. Subshed limits for areas outside of the City are the same as for
pre-development conditions, as shown on Figure 2. Table 1 presents the key hydrologic parameters
for each subshed for buildout conditions. The calculated flow hydrographs were input into
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HEC-RAS to determine the resultant flows and water surface elevations in the Shed C Channel and
detention basins for buildout conditions.

7.2.2 Hydraulic Analysis — Buildout

A hydraulic analysis was performed using HEC-RAS to evaluate the flood control performance
of the proposed detention basin and channel improvements proposed for the SEPA and to
determine the adequacy of the flood flow mitigation at the downstream limits of the City at
Bruceville Road.

7.2.2.1 Channel Geometry and Manning’s Roughness Coefficients

For buildout conditions, the cross sections within the City limits were configured to represent the
proposed buildout channel geometry. Cross section locations within the City limits for buildout
conditions are shown on Figure 16. The general channel configuration is the same for all channel
reaches within the City. A typical cross section is shown on Figure 17. The average side slopes of the
low flow and flood control channel were set at 3:1 and 4:1, respectively. These are average values
and the expectation is that the side slopes will be varied to provide a more natural appearance.

The specific channel dimensions adopted for each reach of the Shed C Channel are listed in Table 14.
The limits of each reach can be seen on Figure 16. The low flow channel dimensions are primarily
based on the results from the continuous simulation analysis as summarized in Table 13. Some
adjustments to the low flow channel dimensions were made in Reaches 2 and 4. For Reach 2, the
channel forming flow was estimated to be 125 cfs. Just downstream in Reach 3, the channel forming
flow was estimated to be 115 cfs, which is counter-intuitive given that the watershed draining to
Reach 3 is larger than that for Reach 2. This result demonstrates the approximate nature of the
method for estimating the channel forming flow rate. For consistency, the same low flow channel
dimensions were adopted for Reaches 2 and 3 based on a channel forming flow rate of 115 cfs. For
Reach 4, the depth of the low flow channel was reduced to allow the flood control bench to be
lowered to provide more flood conveyance capacity for this reach.

The channel floodway widths were initially set equal to the belt width (meander amplitude)
values in Table 13. An initial model run was made and the floodway bottom width was adjusted
where needed based on the flood control requirements. In the lower reaches of the channel
(Reaches 3b and 4), which will be relatively shallow, it was necessary to increase the floodway
width to 207 feet, which is larger that calculated the belt width value, to provide adequate flood
conveyance. Even with the extra width, it is anticipated that fill will be required along the
channel banks between cross section 6625 and Bruceville Road to provide adequate freeboard
(1 foot minimum) for the 100-year event. The channel is relatively shallow along this reach
compared to the upper reaches of the channel due to the need to tie into the existing channel
downstream of Bruceville Road. To provide as much depth as possible in this reach, it is
proposed that some excavation be performed to deepen the existing channel downstream of
Bruceville Road. The excavation will be limited to construction of a small pilot channel to
eliminate existing high points in the existing channel. This will allow the proposed SEPA
channel to be constructed deeper. The off-site excavation is only intended to provide some extra
depth in the on-site channel and is not intended to provide a significant increase in capacity
downstream of Bruceville Road. It is estimated that the pilot channel will extend approximately
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3,200 feet downstream of Bruceville Road and the average depth of excavation will be
approximately 1.8 feet. The limits of the offsite channel deepening are shown on Figure 18.

In the upper reaches, the channel will be deeper and the initial model results showed a significant
amount of freeboard during the 100-year storm. Based on that, it was determined that the
floodway width in the upper reaches could be reduced from the belt width that was determined
from the natural channel design described previously. The belt width value represents the
theoretical width of the corridor that the low flow channel can be expected to meander within
(see Figure 12). There is a desire to not design a channel that is conservatively large from the
flood control and short-term economic perspective. However, there is also a desire not to
excessively constrain the channel, which could produce long-term maintenance problems.

To find an appropriate balance between the two competing perspectives, the natural channel
design elements were re-evaluated. The belt width value is based on theoretical equations related
to the channel forming flow. A larger channel forming flow produces a larger predicted belt
width. The channel forming flow typically ranges between the 1-year and 2-year flow event. For
the upper reaches of the channel between the Promenade detention basin and
Big Horn Boulevard, the channel forming flow for this study ranged between a 1.7-year to 2-year
event, which are at the high end of the typical range. Therefore, a smaller predicted belt width for
the 1-year storm was used to establish a minimum channel floodway width. This reduced the
floodway width of the channel between 11 feet and 17 feet. These reduced widths still provided
adequate flood capacity and, therefore, were adopted for this study.

For buildout conditions, the roughness coefficients for the proposed Shed C Channel were set at
0.04 within the low flow channel and 0.08 within the overbank areas. The relatively large value
used in the overbank area for buildout conditions is intended to allow for the establishment of
significant riparian vegetation which would help reduce maintenance requirements.

A channel will be constructed through the SEPA to convey runoff from a portion of the LRSP
area to the Shed C Channel. The general configuration of the channel was established during
planning for the LRSP and carried forward to this study. The dimensions of the channel are
presented on Table 14. The channel alignment, which is shown on Figure 16, has been modified
from that originally conceived during the planning for the LRSP due to land use planning
requirements for the SEPA.

7.2.2.2 Bridges and Culverts

There are five road crossings proposed within the SEPA. Box culverts were sized for each of the
crossings using the HEC-RAS model. The sizes of the proposed box culverts are shown on
Figure 16. During the design of the road crossings, alternative bridge designs may be proposed
as long as they do not produce significantly larger head losses than the culverts proposed with
this study.

7.2.2.3 Detention Basins

The proposed detention basins that are to be located adjacent to the Shed C Channel were
included in the HEC-RAS model. The elevation-storage volume information and outlet
configurations assumed for the modeling are presented in Tables 4 through 12. These tables
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provide the assumed dimensions of each detention basin. The general shape of the detention
basins was generally based on the shape of the basins included on the SEPA land use plan. When
the basins are designed, they will likely differ from the shapes assumed for this study and this is
acceptable as long as the elevation-storage volume relationship is reasonably close. Significant
deviations may need to be tested with modeling.

Two detention basins, DETS1a and DET?2, are not located adjacent to the channel and backwater
from the channel is not expected to affect the outflow characteristics from them. Therefore, these
detention basins were not included in the HEC-RAS model. Outflow from these detention basins
was calculated with the SacCalc hydrologic model and the resulting hydrographs were input
directly into the channel in the HEC-RAS model.

7.3 Results from the Hydrologic and Hydraulic Analyses

7.3.1 Results for Pre-development Conditions

The HEC-RAS model was used to route the inflows from the tributary subsheds through the
Shed C Channel and to calculate water surface elevations in the channel using an unsteady-state
analysis. For pre-development conditions, the channel and culvert capacities are insufficient to
pass the 10-year flows or the 100-year flows and significant overbank flooding is predicted as
shown on Figure 15. Figure 19 presents the calculated water surface profiles for pre-development
conditions within the City limits. Figure 15 shows the approximate pre-development floodplain
limits for the 100-year event. It appears that structure flooding may occur during a 100-year
storm near cross sections 5685, 7040, and 9730. The pre-development modeling and floodplain
mapping was previously prepared for the City’s SDMP and was not revised during this study.
The floodplain mapping is considered approximate. Detailed output tables from the HEC-RAS
model for pre-development conditions are provided in Attachment A.

7.3.2 Results for Buildout Conditions

For buildout conditions, the proposed detention basins and channel improvements will provide
adequate storage and conveyance to protect the SEPA form flooding and mitigate for potential flood
flow increases downstream. Figure 20 presents the calculated water surface profiles in the Shed C
Channel for buildout conditions within the City limits. Figure 21 presents the same information for
the channel from the LRSP area. Detailed output tables from the HEC-RAS model for buildout
conditions are provided in Attachment B. Table 15 lists the calculated peak flood flows at the
downstream end of the City (Bruceville Road). As shown in the table, the peak flood flows for the
10-year and 100-year storms are predicted to be reduced slightly at that location.

8.0 SUMMARY OF RECOMMENDED FACILITIES

It is recommended that a multi-functional drainage system be constructed in the SEPA to
accommodate future development in the watershed and to create and enhance the natural stream
and habitat values. The multi-functional corridor should include a low flow channel that is stable
and self-sustaining, and meanders within a larger floodway corridor that will provide flood
conveyance as well as wetlands habitat. At key points along the corridor, detention basins should
be constructed as defined by this study to provide storage volume to mitigate for potential flood
flow and hydromodification impacts. The channel and detention basins will also provide the
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opportunity to establish riparian habitat. Specific drainage facilities that are proposed with the
plan are summarized below.

8.1 Channel Improvements

8.1.1 On-Site Channel and Culvert Improvements

A new channel will be constructed between Lotz Parkway and Bruceville Road. The
approximate alignment of the channel is shown on Figure 16. The channel includes five reaches,
which are also shown on Figure 16. Within each reach, the channel cross section will have the
same general configuration, but with different dimensions. The specific dimensions of each
channel reach are presented in Table 14.

Based on discussions with engineers representing future development projects, there is a desire to
use the channel corridor to create water features that would be an amenity to the surrounding area.
These features may include creation of permanent water features within the stream corridor or
within widened areas along the corridor. The permanent pools would be created by either
excavating a deeper area within the channel corridor or by constructing a berm to back up flow.
These types of features are acceptable and even desirable in that they provide variation along the
corridor and utilize the stream corridor as a public amenity, which is a goal of this drainage plan.
Specific proposals will be reviewed on a case by case basis to insure that they do not compromise
flood protection or the natural channel features within the corridor.

Box culverts are proposed at the five road crossings within the SEPA. The specific sizes of the
culverts are shown on Figure 16. Different culvert or bridge configurations are acceptable as long
as the capacities are similar to those proposed by the study.

8.1.2 Off-site Channel Improvements

The downstream end of the proposed channel, especially Reach 4 (see Figure 16), is relatively
shallow. To provide as much depth as possible in this reach of the channel, it is proposed that some
excavation be performed to deepen the existing channel downstream of Bruceville Road. The
excavation will be limited to construction of a small pilot channel to eliminate existing high points in
the existing channel. This will allow the proposed SEPA channel to be constructed deeper. The
off-site excavation is only intended to provide some extra depth in the on-site channel and is not
intended to provide a significant increase in capacity downstream of Bruceville Road. It is estimated
that the pilot channel will extend approximately 3,200 feet downstream of Bruceville Road and the
average depth of excavation will be approximately 1.8 feet.

8.2 Detention Basins

Runoff from the SEPA will be directed into one of nine detention basins proposed with the
drainage plan. The general locations and approximate areas of the basins are shown on
Figure 16. Tables 4 through 12 present the assumed dimensions, elevations, and storage volumes
for the detention basin. When the basins are designed, they will likely differ from the shapes
assumed for this study and this is acceptable as long as the elevation-storage volume relationship is
reasonably close. Significant deviations may need to be tested with modeling. Figure 22 shows a
typical outlet configuration for a basin.
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Underground pipe systems will convey runoff from small to moderate storms to the detention
basins. During large events that exceed the capacity of the pipe systems, excess flow will be
conveyed overland through streets and open space. It will be important to ensure that the grading
plans for the proposed projects in the SEPA are designed in such a way to direct all overland
flow into the detention basins. During the design of individual projects, if it is found that runoff
from some small, isolated areas cannot be feasibly directed to a detention basin, some direct
discharge of runoff into the channel may be allowed. In such cases, separate stormwater quality
treatment facilities will be necessary and a detailed study will be required that demonstrates the
overall flood control and hydromodification goals for the watershed are still met.
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Southeast Policy Area Drainage Study ELKGROVE

Table 2. Summary of Precipitation Data Sources

Gage ID Gage Description Date Range
HPD047630 Sacramento Post Office National | 10/1/1956 to 12/3/1962 and
Weather Service (Adjusted) 05/9/1974 to 8/4/1974
ElkGroveFD The Elk Grove Fire Station on 12/04/1962 to 5/8/1974
Elk Grove Boulevard
ElkGroveFH The Elk Grove Fish Hatchery on | 8/5/1975 to 6/5/1985
Bond Road

ElkGroveFH ALERT ALERT gage at the Elk Grove 6/6/1985 to 11/6/2002
Fish Hatchery on Bond Road

0270td3240 ALERT gage Laguna Creek at 11/7/2002 to 9/30/2009
Waterman Road

Table 3. Soil Moisture Accounting Parameters

Canopy Surface  Maximum Soil Tension Soll Gw 1 Gw 1 Gw 1
Storage, Storage, |Infiltration, Imp., Storage, Storage, Percolation, Storage, Percolation, Storage
Subshed in in in/hr % in in in/hr in in Coeff.
AO01 0.08 0.3 0.07 90 6 4.8 0.07 10 0.07 200
A02 0.08 0.3 0.07 40 6 48 0.07 10 0.07 200
A04 0.08 0.3 0.07 2 6 438 0.07 10 0.07 200
AD4A 0.08 0.3 0.07 2 6 48 0.07 10 0.08 200
A04B 0.08 0.3 0.07 2 6 48 0.07 10 0.07 200
A04C 0.08 03 0.07 2 6 48 0.07 10 0.07 200
A0S 0.08 0.3 0.07 2 6 48 0.07 10 0.07 200
AO5B 0.08 0.3 0.07 2 6 48 0.07 10 0.07 200
LRSP1 0.08 0.3 0.07 2 6 48 0.07 10 0.07 200
LRSP2 0.08 0.3 0.07 2 6 48 0.07 10 0.07 200
MASC 0.08 0.3 0.07 2 6 48 0.07 10 0.07 200
A06 0.08 03 0.07 2 6 48 0.07 10 0.07 200
A08 0.08 0.3 0.07 2 6 48 0.07 10 0.07 200
A10 0.08 0.3 0.07 2 6 4.8 0.07 10 0.07 200
WEST YOST ASSOCIATES 19 City of Elk Grove
Janvary 2014 Southeast Policy Area Drainage Study
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Southeast Policy Area Drainage Study

ﬂ

LLK GROVE

Table 13. Preliminary Estimate of Low Flow Channel Geometry

Est.
Channel Approx.
Forming  Return Trapezoidal Trapezoidal Wave Belt  Radius of
Flow, Period, Depth, Average Bottom Top Width, Length Width Curvature

cfs years ft Width w, ft Width, ft ft L, ft B, ft rc, ft
1.Lotz
Parkway to
Road near 85 1.7 1.9 23 18 29 222 126 44
DETS1b
Outfall
2. Roadway
near
DETS1b 125 2.0 23 27 20 34 261 149 52
Outfall to Big
Horn Bivd.
3. Big Horn
Blvd. to
LRSP 115 0.9 22 26 20 33 252 143 50
Channel
4. LRSP
Channel to
Bruceville 265 22 3.0 36 27 45 358 204 72
Road

Note: LRSP = Laguna Ridge Specific Plan

WEST YOST ASSOCIATES

January 2014
N:\C\448\00-12-03\WP\MK_SEPA Drainage Report
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City of Elk Grove
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Southeast Policy Area Drainage Study ELKGROVE

Table 14. Proposed Channel Dimensions

ADpProx.
HEC- Low Low Flood Flood
RAS Low Flow Flow Control  Control
Cross  Approximate Reach Flow Bottom Top Bottom Top
Section Longitudinal Length,  Depth, Width, Width, Width, Width,
Limits Slope ft ft ft ft ft ft
1.Lotz Parkway 15074
to Road near to
DETS1b Outfall | 13395 0.00102 1,679 1.9 18 29 115 153
2. Road near
DETS1b Outfall
to Big Horn 13341
Bivd. to 9275 0.00102 4,066 2.2 20 33 126 168
3a. Big Horn
Bivd. to
Upstream of 9196 to
DETS6 6625 0.0010 2,571 22 20 33 143 175

3b. Upstream
of DETSS6 to 6625 to

LRSP Channel 5419 0.00102 1,206 2.2 20 33 207 235

4. LRSP

Channel to 5419 to

Bruceville Road 3696 0.00060 1,723 2.5 27 45 207 237
Oto

LRSP Channel 3510 0.00045 2,446 1.0 8 14 25 55

Note: LRSP = Laguna Ridge Specific Plan

Table 15. Comparison of Flood Flows in cfs

10-Year 100-Year
Location Pre-Development Buildout Pre-Development Buildout
Bruceville Road 504 409 802 772
WEST YOST ASSQOCIATES 30 City of Elk Grove
January 2014 Southeast Policy Area Drainage Study

N:\C\448\00-12-03\WP\MK_SEPA Drainage Report
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ATTACHMENT A

HEC-RAS Output — Pre-Development Conditions



HEC-RAS  Profile: Max WS
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HEC-RAS Profile: Max WS (Continued)
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HEC-RAS Profile: Max WS (Continued)
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HEC-RAS Output — Buildout Conditions
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