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Introduction

This study analyzes the capacity of existing sanitary sewer as well as post development
condition where an additional 400 residential units are proposed to connect with the existing
system. The study will consider all tributary areas which connect with the existing sewer lines of
interest. The goal of this analysis is to understand scenarios by which the sewage from the post
development project site can be connected with the existing sewer without resulting in a
negative impact on the existing sewer infrastructure. To this purpose, the best solution resulted
in two proposed connection locations with the existing sewer. Each connection to host an

additional proposed 200 houses with a cumulative addition of 400 single family residential units.

Project Description

The project site is located on the southwest corner of the intersection of Marshall Rd and
Otis Ave. The project site is largely pervious and is currently vacant. Previously the site hosted a
small farm with accompanying buildings with an onsite private sewerage system. The proposed
development at the project site includes construction of approximately 400 single family

residential units.

Capacity Analysis Criteria

For this analysis City of West Sacramento’s 2015 Sanitary Sewer Master Plan Update Final
report is strictly followed. Existing sanitary sewer layout is taken from Figures 2-5 of the City
report (Appendix A). Design flow analysis is performed as per Section-5 of City Design Standards.
All the existing and proposed residential units are assumed as single family dwelling units.
Peaking factor of 3 is used in analysis. Manning’s n is taken as 0.013 as per guidelines given in
Section-5 of City Design Standards (Appendix B). Length, slopes and inverts of existing sewer
along Martinique St., Oakland Bay Dr., Golden Gate Dr., Half Moon Bay Cir., Tacoma Narrows St.,
and Guadelupe St are taken from the available City As-Builts (Appendix C). Where as-builts were
not available, the length of existing sanitary sewers is calculated as distance between manholes
using Google Earth (Appendix D), Boundaries and nodes of Exhibits are also marked in the same
appendix. The number of residential units for each node is counted manually and also verified

from the City’s GIS data. Capacity analysis is performed in Autodesk Storm and Sanitary Analysis.
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Analysis of sanitary sewer after addition of 200 houses per connection is shown in Appendix F
Exhibit A and Exhibit B, respectively. The two proposed connection locations are: (1) Martinique

St. and (2) Guadelupe St. Each connection location to host 200 proposed residential units.

Drainage Scenarios

Entire area is divided into two exhibits i.e., Appendix F Exhibit-A and Exhibit-B. Existing and
Proposed conditions analysis is also performed in the aforementioned exhibits. Modeled sanitary
sewer layouts which included nodes (sanitary sewer manholes) and links (sanitary sewer pipes)

of Exhibit-A and Exhibit-B are attached in Appendix E of this report.

Exhibit-A: In this exhibit, the main sanitary sewer line is considered from south of Martinique St.
and ending at Bridgeway Island Pump Station while running along Oakland Bay Dr and Golden
Gate Dr. At beginning the sanitary sewer is 8” and 18” at the end. This sewer line receives the
discharge from tributary areas of Exhibit-A through various manholes which are treated as nodes
during analysis. There are a total of 11 nodes in Exhibit-A. The last node A1l is assumed at the
connection point of 18” and 30” sewer near Bridgeway Island Pump Station. In the proposed
conditions, 200 residential units are assumed to contribute the discharge to this main sewer lane
at note A1l. Existing contributing sewer area analyzed in Exhibit-A is highlighted with red colorin

the map (Appendix D).

Exhibit-B: In this exhibit, the main sanitary sewer line is considered from south of Guadelupe St.
and ending at Bridgeway Island Pump Station while running along Oakland Bay Dr., Tacoma
Narrows St., and Half Moon Bay Cir. At beginning the sanitary sewer is 8” and 15” at the end.
This sewer line receives the discharge from tributary areas of Exhibit-B through various manholes
which are treated as nodes during analysis. Flow from Bridgeway Island Elementary School is
also calculated as per section 5 guidelines for Non-Residential flow (Appendix B). Approximately
1500 individuals are assumed in school including students and staff members. Sanitary sewer
from school is assumed to be connected to main sanitary sewer line at node B10. Design flow
calculations from school are also provided in Appendix F Exhibit-B. There are a total of 13 nodes
in Exhibit-B. The last node B13 is assumed at the connection point of 15” and 30” sewer near

Bridgeway Island Pump Station. In the proposed conditions, 200 residential units are assumed



to contribute the discharge to this main sewer lane at note B1. Existing contributing sewer area

analyzed in Exhibit-B is highlighted with blue color in the map (Appendix D).

End Boundary Conditions

While performing the analysis for existing and proposed conditions, the boundary
condition at node A11 and B13 is taken as fixed. Conservatively assuming that 30” sewer to Pump
Station is running at its 70% capacity as per maximum allowed in City Design Standards (Appendix

B).

Design Flow Calculations

The design flow for each node is calculated manually as per Section-5 of City Design
Standards (Appendix B) for both existing and proposed conditions. Calculated design flows at
each node of Exhibit-A and Exhibit-B for existing and proposed conditions are attached in

Appendix F.

Results

The sanitary sewer system is modeled in Autodesk Storm and Sanitary Analysis for existing
and proposed conditions. The results for the analysis are attached in Appendix G. Profile views
of the sewer mains for both Exhibits are also attached in Appendix G. At the final connection
location with the Pump Station, Links A10-PUMP and B12-13, are running at 42.0% and 34.4%
capacity respectively for existing conditions whereas after adding post development discharges
these links run at 44.0% and runs at 36.0% capacity, respectively. Capacity analysis comparison
for each link during existing and proposed conditions are attached in Appendix H. Overall, after
adding post development sewer flows, no negative impacts are anticipated to the existing sewer

system.

Summary

Approximately 400 residential units are to be developed at project site. As per results
of analysis performed, existing sewers have sufficient capacity to discharge sanitary waste of
an additional 200 residential units per connection without exceeding 70% of pipe capacity and

while meeting City Design Standards.
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Appendix A: Existing sanitary sewer layout.
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Appendix B: Sanitary sewer design guidelines per section-5 of city design standards.

SECTION 5
SANITARY SEWERS

5.01 GENERAL

A. Submittal Requirements

1. Sanitary sewer system design within a developing area shall conform to the
General Plan, Master Sewer Plan, and any applicable Specific Plan of the
City of West Sacramento and include provisions for size and capacity to
adequately convey all domestic and industrial waste that can be reasonably
anticipated under conditions of full ultimate development. Engineering
calculations to support the sewer system design shall be submitted to the
City Engineer for approval. The calculations shall include:

a. Map indicating service area within the sewer system including any
future contributing development with projected land use, zoning, and
any physical features contributing to the sewer system design.

b. Sanitary sewer waste volumes either existing or proposed within the
service area of the system.

c. Size and slope of each pipe between appurtenant structures.
d. Invert/rim elevations of each pipe and appurtenant structure.

5.02 PIPE DIAMETER

A. Public Mains
1. The minimum size of any new public sewer main shall be 6 inches in
diameter.
B. Residential Services
1. The minimum lateral size is 4 inches where grade requirements can be
met and the intended use is to serve single family or duplex residences.
C. Non-Residential Services

1. Six-inch or larger laterals shall be installed where intended use is
industrial, commercial or greater than single family or duplex
residential flows.

5.03 DESIGN

A. Flow Calculation

The design sanitary sewer flow shall be computed using the following
formula:

Division I — Page 53
Section 5 — Sanitary Sewers



Qp = Qp+lI1 (eq.5-1)

Where: Qp = design flow
I= Infiltration and
inflow
Qp = peak flow
And: QP = Qave *PF (eq 5'2)
Where: Quve = Average Flow
PF = Peaking Factor

1. Residential Flow
a. Average flow (Q,,.) shall be based upon the following criteria:
1. 3.0 persons per single family dwelling unit
2. 2.5 persons per multi family dwelling unit
3. 100 gallons per person per day
b. Peaking Factor (PF) shall be 3

c. Infiltration and Inflow (I) shall be computed assuming 4000 gallons per
inch diameter mile per day for sewer mains and laterals. Residential
laterals shall be assumed to be a minimum of 75 feet in length.

2. Non-Residential Flow
a. Average Flow (Q) shall be based upon the following criteria:

1. Other Commercial' 1500 gpad*
2. Prof. Office/Bus Parl® 1500 gpad
3. Recreation 500 gpad
4. Schools 4.25 gpd/student
5. Light Industrial 2000 gpad
6. Heavy Industrial (case-by-case basis)

* (gallons per gross acre per day)

Division I — Page 54
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! High volume generators such as restaurants shall be considered on a
case-by-case basis.

2 Multi-story structures will be considered on a case-by-case basis.

b. Peaking Factor (PF) shall be based upon the following criteria

1. Industrial =2

2. Non-Industrial =3

c. Infiltration & Inflow (I) shall be the same as for residential flows.

B. Pipe Capacity

2/3 172

1. Manning’s Formula [Q = A (1.49/n) R~ S""] shall be used to determine
pipe capacity. The “n” value shall be 0.013 or the pipe manufacturer’s
recommendation. Manmng s “n” values, which are less than 0.013 shall
require City Engineer approval and shall only be allowed if minor losses
are accounted for.

2. All main sewers shall be sized to carry the design flows at a maximum of
70% of pipe capacity.

C. Velocity

1. Sewer velocity shall be equal to or greater than 2 feet per second for all
sewers when flowing full.

2. Where design velocities for main sewers exceed 10 feet per second,

polyethylene lined ductile iron pipe conforming to Section 14 of the
Standard Construction Specifications shall be used. The ductile iron pipe
shall be wrapped with an 8-mil polyethylene encasement.

D. Pipe Cover and Clearances

I.

Minimum pipe cover and clearance shall be maintained in the design of
sanitary sewers. If certain conditions exist which make it impractical to
meet the minimum cover and clearance requirements, the conditions and
locations shall be specifically noted above the sewer profile on the plans.
Each location not meeting the minimum cover and clearance requirements
will require special approval. Any planned condition being specially
approved with less than minimum cover will require special pipe, bedding
and/or backfill as approved by the City Engineer.

Main and trunk sewers shall have a minimum depth of 4 feet as measured
from the top of the pipe to the finished grade.

Laterals shall have a minimum depth of 3 feet from the top of the pipe to
finished grade.

Pipe shall be laid with a minimum of 12 inches vertical clearance below
water lines and 6 inches clearance from all other improvements and
utilities, unless otherwise approved by the City Engineer. Other utilities

Division I — Page 55
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Appendix C: City As-Builts (A1)



WO _10/0/8 T OB owms se _ EIVQIDNG
sme __SOS1 semer: __EMG momac e DO

Appendix C: City As-Builts (A2-A5)

I \‘ # )| BEARING /DELTA | RADIUS | LENGTH | TANGENT o2
I o TASOB e R T | a-eeser 07 | zeav ] !g =
CONST. 24 LF STD. ONST. 10X10X PUCE
| ‘ H 1 ST. BARRICADE ST-9 & GV WEST & FH. STA. 7+92.43 W/ 10 GV SOUTH AND STA 10+30.71 2 A=00°27 48 3047 25.20 " g
! | I ASSEMBLY W—1 S—°"§','E°s§";“ TEE GV wesT ,':“ﬁ%‘%’.‘,’ CROSS: 3 5=89"27 48 39.00 2475 5! 5%
If o (CONST..
) & TEMP. SILTATION BAS STA. 5463 ASSEWBLY W-1 a/ GV EAST . 8=90°5433 39.67 25.40 3_;
7 1 SIES CONST TEWP PLACE_10X10X8 TEE 7400 & 10 6 ReouCER 5 | ames19se 318.50 | 161,69 R 14
3 BLOW-OFF W—4 W 19 5V SouTH AND CONST. ARY W-10 o west ¢ H
| STA 3402, CONST. TEMP. RISER oV wesT 2 FH. ASSEMBLY W- 1 6 [ a=1005718 44.01 3026 b
! PER DML SHT. 2 ROTATE TEE 8 s %o 7 | _a=873501 3827 | 2597 !H 14 Nouno
. S N 3 -
i AND ADD 90* ELBOW AT RISER. b g & s SEE SHEET 8 % ST 847055 CN T 4651 23.39
| R ELEV.6.95  STA 3374, 3 55 2 ANTIGUA AL % & STA 9+ 9 | _a=sr202r w783 | so7r
| FG=7.52 < A2 o A3 i < 7 RR S = O
D\MATCH EXIST. 2 1 AR
e D RR.
| if| RoaD GrAE MARTINIQUE STREET —l 0 255 [11]
B iy ': 10.60 FG=5.80 END IMPROVEMENTS T L IN%O 285 (D ©
e /4 STA 4+12.00 = ————
: —F 1 p— r= =) g ) H—— — "l Q
; = ] W e R A S . ! g
et — gt : N
Fo=11.00 I IRE] W, W@ @ L ; N
I\_ PLACE 40LF 46 R.CP. @5=0.0000 STA. 3474, o S 3 g | o 3B - 8 2
| N IN = NV, OUT = 3.00. FGm7.92 g/ 9 I 3 g g o 7 8 T og IS . o
- i PUICE RIPRAP AROUND  ConsT. 20 EMERGENCY Y r5 o3 3 L o3 2 =
] CULVERT INLET & OUTLET.  So0e T p™ 7 ac al ¥ PR 2 @ & a & 2 9 ©
MR robx To Be psom1z., — ASCESS R p p < P L < < ol — N
5‘ : i PUACED MIN. Z THICK. B B 5 77 &l 76 B 75 b5 & w i
g | S| CONST. EMERGENCY ACCESS CONST. EMERGENCY ACCESS A 78 5 e s
x fl ‘GATE SEE DETAIL SHEET 2 GATE. SEE DETAIL SHEET 2 STA. 4412 of I E <
il MATCH & o o<
rA
| 3 1B ‘ 5 oy )
.l :‘ S P S /L wmx &€ OZHh |
i 4+27.91 ST. LUCIA PL. . PLCE 40 3
| i 5+50 MARTINIQUE ST. 8+26.26 MARTMIUE ST, 3, FROW 23 |-
| 80 120° T™HS SYMBOL @ > uI—J a
I e —— g
| 20’ 4 w §
* 3%
| 2 P |T
T
FOR FLEXIBLE WATER PAPE, HORIZONTAL AND VERTICAL CURVES > 2N Kt
70 BE GREATER THAN WANUFACTURERS SUGGESTED. WNAIUM TD c/i 16 DRVEWAY, 15 FROM PROPERTY LNE w |3
€ = 200 R < 2|
10 = 250 R e 4 1
17 = 300 R ; = |8
z
2 s 3 o 2 8 3 I 2 o @ o ° . ° w Z|2
N = N < N ~ N N IS IS N N I8 H s O E|°
o | &
o
1@ “ e < |z
: 2 = |8
g g o [+4 g
= o
: ‘
" G |5 el : @ g€
: o
- e e e B 8 —ic16
e B {RETN ~ -8 38 5 T
£ Bl 8[3 E BE] 2|5 - ° &8
P o %2 w la o 2 op
td %la fn|lncs < e wrﬁo & 12 z 6§
¥ M 22 - EXISTING GROUND . « ;
; b ~
b RROPOSED! GUTTER. EL- ENTERLINE. PROFILE - [ RiM~6.61 -
E 0. ’ ; S O a snde ittt = B _8
5 - =0:32%] Ao ) P Z /m 549 z 9
: = T T ERTY T - o : g
§ R 059% LAY CL 10 TOP 40" WIR D33 ~—— PROPOSED - GUTTER: FL GRADES o ~F
g wir] STA 5¢ STA 6433 - L= : z By
4 7LF 17 {T0P=4.00 . falhs SEE SHEET 4 —4 ag
j 004’ 40 G 14 e o~ : FOR C.B. INFO - o
L 2.8 R 2 oL 2.58 o gl 251 if i " £3
f 196 LF. 15" S0 §=0.0015 B : : " SD S / 79 LF. 30" S0 §%0.00 - H LH
; 278 LF. 2V SO 5260010 i 90405 1196 LF1 363D 5=0.0008. z 3
NNV, 143 - : : e -0 o E
p: — 107 WIR g
E RS 71948 T0p 2126 1
- H L . STA9+70 - i
WIR —— - :
§ TOP==1.16 STUB & PLUG }gp!‘"?c = ) - 3¢
H g )STA 0+AZ || SS.. WV.A24. ST 5463 -4 BES
# TO STA: 1+17 - . 10" WIR -
: ] T0P=1.28; 10 WiR
| R R STA, 843926 T0P==1.15 1o Jam
: s |5 S . STA 10420 i P
: TO STA, 10+40 Pkt 'y
q -8 ) v :
d i +8!
8 = W - 2 &
g -12- 2B & « : - 5 —12
. ) o W 1 . ) - ~ ~ G
e - . « o [ 1
; I pae T3 Te® 13 15y 828 ige g
E £ oMo vy ol & &2 A82 PR-ai
4 7] By (R L EE Boc, ) 37 |2
: z X8 iy = 23 b 23 2223 w 223 o3
q _qs- z ol S e e gFz. . 35 E235.08. 52582 16
# S Fi=H 4p%% 383 J0%2 Bzzz 3o 2z 93 :
= & sz 2 3
f o 'gm i Bg 588 1,588 T8% g
H = 4|23 - E 2. ¢ 2 d
: 3 L .. . B : - ) LR See Hi =
4+00 5+00 6+00 7400 8400 9+00 10400 11400 12400 TR
SA1351




Appendix C: City As-Builts (A5-A6)
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Appendix C: City As-Builts (A6)
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Appendix C: City As-Builts (A7-A8)
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Appendix C: City As-Builts (A9-A11)
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Appendix C: City As-Builts (B6-B8)
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Appendix C: City As-Builts (B8-B9)
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Appendix C: City As-Builts (B10-B13)
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Appendix E: Modeled sanitary sewer layout (Exhibit-A).
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Appendix E: Modeled sanitary sewer layout (Exhibit-B).
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Appendix F: Design flow calculations (Exhibit-A).

Existing Conditions

Existin Dia Total Design Cumulative
Des Reside|g1tial Units (in) Length (ft) Q (cfs) : Design Q (cfs)
Al 13 8 398 0.0218 0.0218
A2 19 8 615 0.0322 0.0540
A3 19 8 613 0.0322 0.0862
Ad 60 8 2792 0.1097 0.1959
A5 0 10 173 0.002 0.1979
431 8 16504
Ab 10 1373 0.7766 0.9745
12 392
A7 89 8 2665 0.1633 1.1378
15 820
A8 >0 8 1490 0.0877 1.2255
15 236
A9 a4 8 1136 0.0764 1.3019
18 211
Al10 0 18 498 0.0105 1.3124
All(outfall) 0 18 277 0.0058 1.3182
Total 725 1.3182
Proposed Conditions
Proposed Dia Total Design Cumulative
Node Res:)dential Units (in) Length (ft) Q (cfs) ¢ Design Q (cfs)
Al 13 8 398 0.0218 0.3498
200 8 5280 0.3280
A2 19 8 615 0.0322 0.3820
A3 19 8 613 0.0322 0.4142
A4 60 8 2792 0.1097 0.5239
A5 0 10 173 0.0020 0.5259
431 8 16504
Ab 10 1373 0.7766 1.3025
12 392
A7 89 8 2665 0.1633 1.4658
15 820
A8 >0 8 1490 0.0877 1.5535
15 236
A9 a4 8 1136 0.0764 1.6299
18 211
Al10 0 18 498 0.0105 1.6404
All(outfall) 0 18 277 0.0058 1.6462
Total 925 1.6462




Appendix F: Design flow calculations (Exhibit-B).

Existing Conditions

Existing Dia Total Design Q Cumulative Design
N . . . . Length (ft
Ll Residential Units | (in) ength (ft) (cfs) Q (cfs)
B1 27 8 881 0.0459 0.0459
B2 7 8 466 0.0141 0.0600
B3 7 8 298 0.0125 0.0725
B4 69 8 5362 0.1464 0.2189
19 8 547
B5 0 10 164 0.0335 0.2524
199 8 8023
B6 0 10 2683 0.3554 0.6078
57 8 1761
B7 0 12 145 0.0979 0.7057
7 8 368
B8 0 15 >58 0.0177 0.7234
B9 3 15 172 0.0072 0.7306
91 8 2811
B10 0 15 172 0.1561 0.9163
1* 0 0 0.0296
40 8 1141
B11 0 15 343 0.0724 0.9887
45 8 1049
B12 0 15 316 0.0781 1.0668
B13 0 15 174 0.0031 1.0699
Total 572 1.0699
Proposed Conditions
Existing Dia Total Design Q Cumulative Design
N . . . . Length (ft
Ll Residential Units | (in) ength (ft) (cfs) Q (cfs)
27 8 881 0.0459
B1 0.3739
200 8 5280 0.3280
B2 7 8 466 0.0141 0.3880
B3 7 8 298 0.0125 0.4005
B4 69 8 5362 0.1464 0.5469
19 8 547
B5 0 10 164 0.0335 0.5804
199 8 8023
B6 0 10 2683 0.3554 0.9358
57 8 1761
B7 0 P 145 0.0979 1.0337
7 8 368
B8 0 15 -58 0.0177 1.0514
B9 3 15 172 0.0072 1.0586
91 8 2811
B10 0 15 172 0.1561 1.2443
1* 0 0 0.0296
40 8 1141
B11 0 15 343 0.0724 1.3167
45 8 1049
B12 0 15 316 0.0781 1.3948
B13 0 15 174 0.0031 1.3979
Total 772 1.3979

* Bridgeway Island Elementary School




Appendix G: Results from Autodesk Storm and Sanitary Analysis software.
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Appendix G: Results from Autodesk Storm and Sanitary Analysis software.
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Appendix G: Results from Autodesk Storm and Sanitary Analysis software.
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Appendix H: Sanitary sewer capacity analysis comparison for existing and proposed conditions.

L . . Max flow depth (ft) % Full
Pipe Link Pipe Diameter (ft) — =—
Existing Proposed Existing Proposed

Al-2 0.67 0.10 0.35 14.9% 52.2%
A2-3 0.67 0.13 0.33 19.4% 49.3%
A3-4 0.67 0.13 0.29 19.4% 43.3%
A4-5 0.83 0.22 0.37 26.5% 44.6%
A5-6 0.83 0.17 0.28 20.5% 33.7%
A6-7 1.25 0.58 0.67 46.4% 53.6%
A7-8 1.25 0.52 0.59 41.6% 47.2%
A8-9 1.50 0.66 0.75 44.0% 50.0%
A9-10 1.50 0.55 0.62 36.7% 41.3%
A10-PUMP 1.50 0.63 0.66 42.0% 44.0%
B1-2 0.67 0.11 0.32 16.4% 47.8%
B2-3 0.67 0.12 0.33 17.9% 49.3%
B3-4 0.67 0.14 0.34 20.9% 50.7%
B4-5 0.83 0.22 0.35 26.5% 42.2%
B5-6 0.83 0.27 0.39 32.5% 47.0%
B6-7 1.00 0.39 0.50 39.0% 50.0%
B7-8 1.25 0.41 0.51 32.8% 40.8%
B8-9 1.25 0.46 0.57 36.8% 45.6%
B9-10 1.25 0.50 0.61 40.0% 48.8%
B10-11 1.25 0.56 0.65 44.8% 52.0%
B11-12 1.25 0.47 0.55 37.6% 44.0%
B12-13 1.25 0.43 0.45 34.4% 36.0%






