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Introduction

This report includes a comparison of pre and post construction stormwater flows and provides
recommendations for the on-site drainage infrastructure to convey the stormwater runoff to the
proposed detention pond and further into the existing public storm water drainage systems located east
of the project site at Otis Ave. The SCS TR-20 Method is used for comparison of Pre and Post
Development flows for entire project site. While, Post Development flows for individual DMA are
calculated using Sacramento Method and Nolte Method outlined in the Section 4 of City of West
Sacramento Design Standards. The calculations provided in this report confirm that proposed storm
drainage infrastructure has adequate capacity to collect and drain entire on-site runoff for 100-year

design storm.

Project Description

The Project site is located at 3425 Marshall Road, West Sacramento, CA 95691. The Assessor’s
Parcel Numbers (APNs) are 045-260-008, 009, 010, 045-270-001, & 002. The site is bounded by Marshall
Road on the north, Otis Ave along east, Residential Subdivision and Drainage Pond at south and west

respectively. The site is square in shape and covers an area of approx. 60 acres.

The existing site consists of a bare land. The project involves the development of residential sub-
division with 259 residential lots, a detention basin, walkways, parklet and landscape areas. A detention
pond of surface area of approx. 4.0 acres with a storage capacity of 21.090 acre-feet (af) is proposed for

the detention of runoff of the entire property area.

Pre and Post Development Peak Flow Calculations

The project site is considered a single DMA for calculating total runoff generated during both
Pre-Development and Post-Development conditions. The runoff calculations are performed using the
SCS TR-20 method. The site generates a peak flow of 46.30 cfs under Pre-Development conditions and
142.70 cfs under Post-Development conditions. Detailed peak flow calculations are provided in

Attachment-F.

The project site is divided into multiple onsite DMAs that collect runoff through street inlet
drains and direct it to the onsite detention pond. Post-construction peak flows for each DMA have been

calculated using the Sacramento Method and Nolte Method (Attachment-A). Approximately 55% of the
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proposed development area will be covered by residential units, walkways, roads, and other paved

surfaces.

Peak flows for the 10-year and 100-year events have been calculated using the equations
outlined in Section 4.02 for the Sacramento Method, while Nolte Method peak flows have been
obtained from the Design Chart (Figure 4-5) in the Design Standards. Detailed calculations and the DMA
map exhibit are provided in Attachment-B and Civil Improvement Plans (Exhibit-A), respectively. The
Post-Development peak flow for the entire site, calculated using the SCS TR-20 method, is 142.70 cfs.
While, the total cumulative peak flows for each DMA, calculated using the Sacramento Method is 142.61

cfs. Peak flows are nearly identical, indicating consistency between the two methods.

Detention Pond Sizing Calculations

The sizing of the proposed detention pond was determined by considering the maximum post-
development 100-year peak flow values. These peak flows were determined by considering cumulative
peak flows from each DMA obtained from the Sacramento Method Analysis and conducting a full-site
analysis with the SCS TR-20 Method. The post-development runoff is 142.61 cfs using the Sacramento
Method and 142.70 cfs using the SCS TR-20 Method. Therefore, the detention pond is sized based on
the peak flow value obtained from the SCS TR-20 Method.

The SCS TR-20 Method analysis and the detention pond sizing calculations were performed
using HydroCAD. The proposed detention pond has a depth of 6.00 ft, with the base at 5.00 ft and the
top at 11.00 ft elevation. The peak elevation reached for the 100-year flow is 8.61 feet, providing a pond
storage freeboard of 2.39 feet. The SCS TR-2s0 method analysis and detention pond sizing calculations

are provided in Attachment-F.

The hydrological soil group for the site is D, obtained from NRCS Web Soil Survey (Attachment-
G). Precipitation depth for 24hr-100year storm is taken from NOAA NWS Web (Attachment-H). The
curve Number for hydrologic soil group D is taken from the Curve number table (Attachment-I) and the
Rainfall distribution map (Attachment-J) is taken from Urban Hydrology for Small Watersheds TR-55
manual. The time of concentration (Tc) value for post-construction is taken as 18 mins for SCS TR-20

method.
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Outlet Orifice Structure

The collected storm water in the pond is drained to the existing 24 inch public storm drainage
located at Otis Ave in a controlled way using an outlet orifice structure. The outflow from orifice
structure is pumped to required elevation using a pumping station. This structure contains an 8.0-inch

vertical orifice at an elevation of 5.50 ft and 18 inch horizontal grate located at 8.00 ft.

Hydraulic design reports generated using the HydroCAD Stormwater Modeling software for pre
and post development flows is included as an Attachment-F. The analysis confirms that the proposed
outlet structure has adequate capacity to convey runoff to the existing storm drain in a controlled way.
The design detail of the outlet structure is provided below as well as in Civil Improvement Plans.
Considering pre-development drainage conditions, the project site generates 46.30 cfs peak flow and
142.70 cfs peak flow under post development condition for 100-year rainfall. Whereas, the proposed
outlet orifice structure drains a controlled flow of 9.42 cfs. Therefore, it can be concluded that the
existing drainage pattern is followed and the proposed drainage structure is sufficient to handle 100yr

storm peak flow while mitigating peak flows to be less than pre development flows.

Gutter Spread Analysis

The overland Gutter Spread analysis for peak flows is conducted using Hydraulic Toolbox. For
analysis, the maximum flow from all DMAs passing through the curb-gutter drainage inlet is considered
for Nolte flow calculations, while the maximum flooded overflow is used for the 100-year Sacramento
Method analysis. The Sacramento Method vyields a peak flow of 2.38 cfs through the inlet, resulting in a
spread width of 9.25 ft and a gutter depth of 5.07 inches at the curb. While, the peak Nolte flow of 0.160
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cfs produces a spread width of 1.16 ft and a gutter depth of 2.04 inches at the curb. Detailed

calculations are included in this report as Attachment-K.

Storm Drain Sizing Calculations

The proposed storm drainage pipe network has been modeled and analyzed using Autodesk
Storm and Sanitary Analysis software. The onsite storm drains are reinforced concrete pipes (RCP), with
a Manning's roughness coefficient (n) of 0.015 used for analysis purposes. The analysis was conducted
using peak flow values obtained from the Sacramento Method and the Nolte Method.

For the detention pond outfalls, the boundary condition in the Nolte analysis is set to the storm
drain outlet elevation for each outfall. In contrast, the Sacramento Method uses a time-series—based
boundary condition obtained from the HydroCAD corresponding to the 100-yr storm pond elevation.
The corresponding time-series elevation data is included in the HydroCAD results section. The layout of
the modeled storm sewer network is shown in Attachment-C. Detailed analysis results and storm
drainage system profiles for the Nolte Method and the Sacramento Method are provided in
Attachment-D and Attachment-E respectively.

In the 100-year event, hydraulic grade line elevations at some junctions at or near manhole rim
elevations, indicating that excess flows manifest as shallow surface ponding. Surface ponding is
governed by roadway gutter elevations and cross slope and is expected to be on the order of the
calculated gutter spread depth (approximately 5 inches) presented in this report. Under the SSA Nolte
Method analysis with the modeled fixed outfall boundary condition, no surface overflow above manhole
rim elevations is indicated. These results are consistent with City standards distinguishing Type 1 and
Type 2 drainage facilities, wherein the detention pond (Type 1) is designed to convey and store the 100-
year storm event using the Sacramento Method, and the storm drain pipe system (Type 2) is designed

using the Nolte Method and is not required to convey the 100-year event without surcharge.

Summary

The calculations included in this report shows that the proposed storm drainage system is
efficient to handle peak flow conditions effectively. The detention pond has been sized to manage post
development 100-year storm events, based on peak flow calculations. The outlet orifice structure
effectively drains the Post-Development flow from the detention pond into the public storm sewer
system. Gutter Spread analysis confirms that overland flow remains within acceptable limits. Overall, the

system is designed to manage stormwater efficiently under peak flow conditions.
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Attachment-A: Design Guidelines Per Section-4 of City Design Standards.

4.01

4.02

SECTION 4
STORM DRAINAGE

GENERAL

These standards shall provide minimum requirements for the design of Storm
Drainage and related appurtenances within the City of West Sacramento rights
of way and easements. The design criteria of proposed improvements not
included in these standards shall be subject to the approval of the City
Engineer.

HYDROLOGY

A. General

1. The methods and storm recurrence intervals indicated below shall be
used in determination of runoff quantities, assuming ultimate
development of the upstream watershed.

2. Hydrologic calculations shall be submitted to the City Engineer along
with watershed maps, which indicate area distributions within the
watershed and other information pertinent to the determination of storm
runoff.

3. Drainage facilities to be located within the Southport Area shall be
designed in accordance with the Southport Drainage Master Plan.

4. These standards assume two categories of drainage facilities:

a. Type 1 Drainage Facilities include the following:

e Channels

e Culverts associated with channels
e Bridges

e Detention ponds

e Drainage pump stations

b. Type 2 Drainage Facilities include the following:
Roadside ditches

Culverts associated with roadside ditches
Pipe systems

Overland conveyance systems

B. Design Criteria
5. The “Sacramento Method”

a. The Sacramento Method shall be used assuming a 100-year storm
event in the design of Type [ Drainage Facilities and overland
conveyance systems. At the discretion of the City Engineer, these
facilities shall also be evaluated assuming a 10-year storm event.

b. The Sacramento Method may be applied through the use of design
charts included in these Standards or through the use of the

Division I — Page 28
Section 4 — Storm Drainage



Attachment-A: Design Guidelines Per Section-4 of City Design Standards.

SACPRE and HEC-1 computer programs at the design engineers
discretion. A copy of the SACPRE program is available from the
City of West Sacramento Community Development Department.

c. Computational Procedure Utilizing Design Charts
1. Delineate the subbasin contributing drainage to the point or
node of interest.
2. Identify the area, by land use, within the subbasin.

3. Determine the percent impervious for the various land uses
within the subbasin in accordance with Table 4-1.

4. Calculate an area-weighted effective percent impervious for the
subbasin.

5. Calculate the Sacramento Method peak design flow using the
equations below or read the Sacramento Method peak design
flow from Figure 4-1 through Figure 4-4.

Qpesign = KA”"
Where:
Qpesign = peak flow (cfs)
Ac = cumulative drainage area (acres)
K = coefficient (see equations below)
n = coefficient (see equations below)
PI = percent impervious

Kioyear = 1.0647 +0.018920 * PI - 8.453 x 10” * PI®

K 100year = 1.7637 +0.020999 * PI —4.562 x 10> * PI?

Nigyear =0.7531+0.001509 * PI - 0.863 x 107 * PP

Nioyear = 0.7531+0.001278 * PI—0.902 x 107 * PI*

d. Computational Procedure Utilizing SACPRE and HEC-1

1. Delineate the subbasin contributing drainage to the point or
node of interest.

2. Identify the area, by land use, within the subbasin.

Division I — Page 29
Section 4 — Storm Drainage



Attachment-A: Design Guidelines Per Section-4 of City Design Standards.

account for flows exceeding pipe capacities
causing temporary flooding in streets and

thereby increasing lag times.

1. Use the HEC-1 preprocessor computer program, SACPRE to develop an
input file for HEC-1. Running the HEC-1 computer program will produce
a runoff hydrograph. The Sacramento Method hydrologic Zone 2 shall be
used.

2. Unsteady State Conditions

a. Where unsteady state conditions exist, using an unsteady state model
such as UNET may be necessary to design “Type [ drainage facilities”
in lieu of the Sacramento Method. When UNET is used to evaluate
flooding, runoff hydrographs used within UNET should be developed
using SACPRE and HEC-1, or other methods as approved by the City
Engineer.

3. The “Nolte Method”

a. The ‘Nolte Method” shall be used in the design of Type 2 Drainage
Facilities, except for overland conveyance systems.

b. The Nolte Design Charts included herein as Figures 45 through 4-8
vary the precipitation recurrence interval with the size of the drainage
basin. For basins less than 30 acres, the recurrence interval is 2 years.
For basins between 30 and 100 acres, the recurrence interval is 2 to 5
years. For basins greater 100 acres, the recurrence interval is 5 to 10
years.

c. Computational Procedure

1. Delineate the subbasin contributing drainage to the point or node of
interest.

2. Identify the area, by land use, within the subbasin.

3. Determine the Nolte Formula Classification and associated Land Use
Parameter, “I”, for the various land uses within the subbasin in accordance
with Table 4-6.

4. Calculate the Nolte Method peak design flow using the following equations:

e For drainage areas having the Nolte Formula Classification, R, the
following formula shall be used:

Qdesign = Qr

e For drainage areas having the Nolte Formula Classification, C, the
following formula shall be used:

Qdesign = Qc

e For drainage areas having the Nolte Formula Classification, M, the
following formula shall be used:

Division I — Page 31
Section 4 — Storm Drainage



Attachment-A: Design Guidelines Per Section-4 of City Design Standards.

TABLE 4-6

NOLTE FORMULA CLASSIFICATIONS AND LAND USE
PARAMETERS, I, BY LAND USE

Land Use Description Nolte Formula Land Use
Classification Parameter, 1
Rural Estates R -

Rural Residential

Low Density Residential
Medium Density Residential
High Density Residential 80
High Rise Residential 90
Neighborhood Commercial
Community Commercial
Highway Service Commercial
Water-related Commercial
General Commercial

Office

Business Park

Mixed Use

Riverfront Mixed Use

Mixed Commercial/Industrial
Light Industrial

Heavy Industrial
Water-related Industrial
Public/Quastpublic
Recreation and Park

Open Space

IR E-de Wi e Bile He e e e e e e N e e e YN T I~

Agriculture

Division I — Page 38
Section 4 — Storm Drainage



Attachment-A: Design Guidelines Per Section-4 of City Design Standards.

TABLE 4-7
MANNING'S "n" BY CONVEYANCE SYSTEM TYPE

Conveyance Type Manning's "n"

Concrete Pipe 0.015
Corrugated Metal Pipe 0.024
Concrete-lined Channels 0.015
Earth Channel (Straight/Smooth) 0.022
Earth Channel (Dredged) 0.028
Mowed Grass-lined Channel 0.035
Natural Channel (Clean/Some Pools) 0.040
Natural Channel (Winding/Some Vegetation) 0.048
Natural Channel (Winding/Stoney/Partial 0.060
Vegetation)

Natural Channel (Debris/Pools/Rocks/Full 0.070
Vegetation)

Floodplain (Isolated Trees/Mowed Grass) 0.040
Floodplain (Isolated Trees/High Grass) 0.050
Floodplain (Few Trees/Shrubs/Weeds) 0.080
Floodplain (Scattered Trees/Shrubs) 0.120
Floodplain (Numerous Trees/Dense Vines) 0.200

Source: Sacramento City/County Drainage Manual, Hydrology Standards, Volume II, December 1996.

Division I — Page 39
Section 4 — Storm Drainage
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Attachment-C: Modeled Storm Sewer Network Exhibit.

MH33 P-33 MH34 MH39 P38 _MH40 P40 MH42 P41 MH4 1
@ > & @ > @ > < &
e MH27
F 3
MH32
@
PuY p-42 ¥
v
p-27
P-31
4
MH36 '::35 MH37 F.L-37 MH38 MH43 MH29 P-28 MH28
> » (1] o—t+—0
MH31 P-4 P-38
MH44 MH45
(/]
P-35 J, P23y
A
P43
P45
MH35 246 Out-03 A7 7
® MH46 Out-02 X Out-04 MH4
MH05
[-1]
Out-05-30  MH30 P-26 MH26
C— i —————————————)
MH09 MH12 A
P-05+ A «© ar 25‘||
3
A
MH25
L))
MH22
P-03 p-12
MHO6 06 MHO7 Y Y P-24
& > 4
P-21 MH24
4 [ )]
P-07 Out-01
X
MH10 MH13 P15 -
P10 P13 6\4H21 - dl
MHO08 P-08 MH11 P11 MH14 P-14 MH15
& . P-04 £ P-20 o ©
MHO4 MH20 MHZ3
(]}
P-03 P-18

MHO1  P-01 MHoz F-02 MH03 MH19 P-18 MH18 P-17 MH17 P-18 MH16
G—r— * —@ @ < s < & < J)




Attachment-D: Storm Sewer Network Analysis Results using Nolte Method.
Project Description

File Name ONSITE STORM DRAIN - NOLTE METHOD.SPF
Project Options

Flow Units CFS

Elevation Type Elevation

Hydrology Method EPA SWMM

EPA SWMM Infiltration Method SCS Curve Number

Link Routing Method Hydrodynamic

Enable Overflow Ponding at Nodes YES

Skip Steady State Analysis Time Periods .........c.cceeerereneeseeneenens NO

Number of Elements

Qty
Rain Gages 0
Subbasin 0
Nodes 52
Junctions 47
Outfalls 5
Flow Diversions 0
Inlets 0
Storage Nodes 0
Links. 47
Channels 0
Pipes 47
Pumps 0
Orifices 0
Weirs 0
Outlets 0
Pollutants 0
Land Uses 0




Attachment-D: Storm Sewer Network Analysis Results using Nolte Method.

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak MaxHGL Max Min
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard
Elevation Elevation Attained Depth  Attained
Attained

(ft) (ft) (ft) (ft) (ft®)  (cfs) (ft) (ft) (ft)
1 MHO1 Junction 5.86 10.73 5.86 10.73 0.00 0.32 6.23 0.00 4.50
2 MHO02  Junction 5.63 10.64 5.63 10.64 0.00 0.57 6.19 0.00 4.45
3 MH03 Junction 5.42 10.87 5.42 10.87 0.00 0.82 6.16 0.00 4.71
4 MHO4  Junction 5.25 10.64 5.25 10.64 0.00 0.95 6.13 0.00 4.51
5 MHO05 Junction 6.27 10.67 6.27 10.67 0.00 0.17 6.49 0.00 4.18
6 MHO6  Junction 5.94 10.85 5.94 10.85 0.00 0.35 6.26 0.00 4.59
7 MH07 Junction 5.60 10.89 5.60 10.89 0.00 0.64 6.18 0.00 4.71
8 MH08 Junction 5.36 10.67 5.36 10.67 0.00 0.93 6.15 0.00 4.52
9 MH09 Junction 5.78 10.83 5.78 10.83 0.00 0.29 6.15 0.00 4.68
10 MH10 Junction 5.26 10.81 5.26 10.81 0.00 0.50 6.13 0.00 4.68
11 MH11 Junction 5.21 10.83 5.21 10.83 0.00 2.38 6.12 0.00 4.71
12 MH12 Junction 5.65 10.79 5.65 10.79 0.00 0.21 6.03 0.00 4.76
13 MH13 Junction 5.13 10.81 5.13 10.81 0.00 0.36 6.02 0.00 4.79
14 MH14 Junction 5.08 11.07 5.08 11.07 0.00 3.92 6.02 0.00 5.05
15 MH15 Junction 5.04 11.18 5.04 11.18 0.00 3.92 5.86 0.00 5.32
16 MH16 Junction 5.91 10.37 5.91 10.37 0.00 0.36 6.24 0.00 4.13
17 MH17 Junction 5.58 10.68 5.58 10.68 0.00 0.61 6.13 0.00 4.55
18 MH18 Junction 5.41 10.68 5.41 10.68 0.00 0.82 6.09 0.00 4.59
19 MH19 Junction 5.28 10.74 5.28 10.74 0.00 1.01 6.06 0.00 4.68
20 MH20 Junction 5.12 10.64 5.12 10.64 0.00 1.18 6.03 0.00 4.61
21 MH21 Junction 5.66 10.42 5.66 10.42 0.00 0.29 5.98 0.00 4.44
22 MH22 Junction 5.32 10.42 5.32 10.42 0.00 0.46 5.68 0.00 4.74
23 MH23 Junction 5.97 10.04 5.97 10.04 0.00 0.16 6.19 0.00 3.85
24 MH24 Junction 5.76 10.12 5.76 10.12 0.00 0.33 6.07 0.00 4.05
25 MH25 Junction 5.55 10.20 5.55 10.20 0.00 0.50 5.93 0.00 4.27
26 MH26 Junction 5.32 10.45 5.32 10.45 0.00 0.76 5.79 0.00 4.66
27 MH27 Junction 5.81 11.21 5.81 11.21 0.00 0.24 6.07 0.00 5.14
28 MH28 Junction 5.47 10.84 5.47 10.84 0.00 0.49 5.84 0.00 5.00
29 MH29  Junction 5.18 10.81 5.18 10.81 0.00 0.73 5.65 0.00 5.16
30 MH30 Junction 5.03 11.20 5.03 11.20 0.00 1.35 5.58 0.00 5.62
31 MH31 Junction 7.27 10.80 7.27 10.80 0.00 0.17 7.49 0.00 3.31
32 MH32 Junction 6.93 10.90 6.93 10.90 0.00 0.34 7.26 0.00 3.64
33 MH33  Junction 6.88 11.04 6.88 11.04 0.00 0.34 7.20 0.00 3.84
34 MH34 Junction 6.66 11.20 6.66 11.20 0.00 0.50 7.10 0.00 4.10
35 MH35  Junction 6.26 11.03 6.26 11.03 0.00 0.24 6.58 0.00 4.45
36 MH36 Junction 5.94 10.94 5.94 10.94 0.00 1.00 6.55 0.00 4.39
37 MH37  Junction 5.78 10.62 5.78 10.62 0.00 1.38 6.46 0.00 4.16
38 MH38 Junction 5.63 10.64 5.63 10.64 0.00 1.50 6.33 0.00 4.31
39 MH39  Junction 7.79 11.10 7.79 11.10 0.00 0.26 8.08 0.00 3.02
40 MH40 Junction 7.40 11.23 7.40 11.23 0.00 0.54 7.85 0.00 3.38
41 MH41 Junction 7.99 11.49 7.99 11.49 0.00 0.21 8.29 0.00 3.20
42 MH42 Junction 6.53 11.53 6.53 11.53 0.00 1.02 7.10 0.00 4.43
43 MH43 Junction 6.37 11.18 6.37 11.18 0.00 1.17 6.97 0.00 4.21
44 MH44 Junction 6.77 10.62 6.77 10.62 0.00 0.25 6.96 0.00 3.66
45 MH45  Junction 5.60 10.62 5.60 10.62 0.00 1.64 6.29 0.00 4.33
46 MH46 Junction 5.53 11.21 5.53 11.21 0.00 1.64 6.16 0.00 5.05
47 MH47  Junction 5.05 10.93 5.05 10.93 0.00 0.73 5.48 0.00 5.45

48 Out-01  Outfall 5.01 3.92 5.58

49 Out-02  Outfall 5.47 1.64 5.86

50 Out-03 Outfall 6.27 1.17 6.60

51 Out-04  Outfall 5.00 0.73 5.27

52 Out-05 Outfall 5.00 1.35 5.36



Link Summary

Attachment-D: Storm Sewer Network Analysis Results using Nolte Method.

SN Element Element From

ID

p-22
P-23
P-24
P-25
P-26
p-27
P-28
P-29
P-30
P-31
P-32
P-33
P-34
P-35
P-36
P-37
P-38
P-39
P-40
P-a1
P-42
P-43

P-45
P-46
P-47

Type

Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe

(Inlet)
Node

MHO01
MH02
MHO03
MH04
MHO05
MH06
MHO07
MH08
MH09
MH10
MH11
MH12
MH13
MH14
MH15
MH16
MH17
MH18
MH19
MH20
MH21
MH22
MH23
MH24
MH25
MH26
MH27
MH28
MH29
MH30
MH31
MH32
MH33
MH34
MH35
MH36
MH37
MH38
MH39
MH40
MH41
MH42
MH43
MH44
MH45
MH46
MH47

To (Outlet)
Node

MH02
MHO03
MHO04
MH11
MH06
MHO07
MH08
MH11
MH10
MH11
MH14
MH13
MH14
MH15
Out-01
MH17
MH18
MH19
MH20
MH14
MH22
MH30
MH24
MH25
MH26
MH30
MH28
MH29
MH47
Out-05
MH32
MH33
MH34
MH36
MH36
MH37
MH38
MH45
MH40
MH42
MH42
MH43
Out-03
MH37
MH46
Out-02
Out-04

Length

(ft)
214.00
192.00
213.00

49.00
257.00
261.00
217.00
262.00
327.00

37.00
262.00
327.00

37.00

88.00

57.00
301.00
207.00
157.00
213.00

49.00
216.00
222.00
163.00
163.00
212.00
264.00
214.00
263.00
172.00

58.00
215.00

54.00
244.00
264.00
246.00
268.00
256.00

49.00
247.00
284.00
250.00
263.00
167.00

49.00
120.00

95.00

58.00

Inlet
Invert
Elevation

(ft)
5.86
5.63
5.42
5.25
6.27
5.94
5.60
5.36
5.78
5.26
5.21
5.65
5.13
5.08
5.04
5.91
5.58
5.41
5.28
5.12
5.66
5.32
5.97
5.76
5.55
5.32
5.81
5.47
5.18
5.03
7.27
6.93
6.88
6.66
6.26
5.94
5.78
5.63
7.79
7.40
7.99
6.53
6.37
6.77
5.60
5.53
5.05

Outlet Average Diameteror

Invert
Elevation

(ft)
5.63
5.42
5.25
5.21
5.94
5.60
5.36
5.21
5.26
5.21
5.08
5.13
5.08
5.04
5.01
5.58
5.41
5.28
5.12
5.08
5.32
5.03
5.76
5.55
5.32
5.03
5.47
5.18
5.05
5.00
6.93
6.88
6.66
6.44
5.94
5.78
5.63
5.60
7.40
7.03
7.59
6.37
6.27
5.78
5.53
5.47
5.00

Slope

(%)
0.11
0.11
0.08
0.08
0.13
0.13
0.11
0.06
0.16
0.14
0.05
0.16
0.14
0.05
0.05
0.11
0.08
0.08
0.08
0.08
0.16
0.13
0.13
0.13
0.11
0.11
0.16
0.11
0.08
0.06
0.16
0.09
0.09
0.08
0.13
0.06
0.06
0.06
0.16
0.13
0.16
0.06
0.06
2.02
0.06
0.06
0.09

Height

(in)
24.0
24.0
30.0
30.0
21.0
21.0
24.0
36.0
18.0
21.0
42.0
18.0
21.0
48.0
48.0
24.0
30.0
30.0
30.0
30.0
18.0
21.0
21.0
21.0
24.0
24.0
18.0
24.0
30.0
36.0
18.0
27.0
27.0
30.0
21.0
36.0
36.0
36.0
18.0
21.0
18.0
36.0
36.0
12.0
36.0
36.0
30.0

Manning's
Roughness

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Peak Design Flow

Flow

(cfs)
0.32
0.57
0.82
0.95
0.17
0.35
0.64
0.93
0.29
0.50
2.38
0.21
0.36
3.92
3.92
0.38
0.59
0.82
1.01
1.18
0.32
0.43
0.16
0.33
0.50
0.76
0.24
0.49
0.73
1.35
0.17
0.34
0.34
0.50
0.24
1.00
1.38
1.50
0.29
0.51
0.21
1.02
1.17
0.29
1.64
1.64
0.73

Capacity

(cfs)
6.43
6.48
10.04
10.16
4.92
4.96
6.52
13.83
3.63
5.05
19.42
3.63
5.05
26.54
28.56
6.49
10.19
10.23
9.74
10.16
3.61
4.96
4.93
4.93
6.46
6.50
3.63
6.51
9.77
14.00
3.62
8.17
8.06
10.26
4.95
14.12
13.99
14.30
3.62
4.96
3.64
14.26
14.15
4.39
13.96
14.53
10.44

Peak Flow/ Peak Flow Peak Flow

Design Flow
Ratio

0.05
0.09
0.08
0.09
0.03
0.07
0.10
0.07
0.08
0.10
0.12
0.06
0.07
0.15
0.14
0.06
0.06
0.08
0.10
0.12
0.09
0.09
0.03
0.07
0.08
0.12
0.07
0.08
0.07
0.10
0.05
0.04
0.04
0.05
0.05
0.07
0.10
0.10
0.08
0.10
0.06
0.07
0.08
0.07
0.12
0.11
0.07

Velocity

(ft/sec)
1.03
1.14
1.11
1.05
0.91
0.94
1.08
0.90
1.12
1.98
1.17
0.97
1.29
1.91
2.68
1.11
0.97
1.07
0.97
1.10
1.26
1.09
0.85
1.07
1.07
1.20
1.13
1.03
1.21
2.00
0.81
1.49
0.97
1.28
1.02
0.91
1.12
1.21
1.20
1.48
1.21
1.06
1.69
4.43
1.43
2.04
1.74

Depth

(ft)
0.46
0.65
0.81
0.90
0.27
0.45
0.69
0.85
0.62
0.89
0.93
0.64
0.91
0.88
0.69
0.43
0.62
0.73
0.85
0.93
0.32
0.46
0.26
0.35
0.43
0.51
0.32
0.42
0.45
0.45
0.28
0.33
0.38
0.33
0.46
0.64
0.69
0.70
0.36
0.35
0.23
0.58
0.46
0.42
0.66
0.51
0.35

Peak Flow
Depth/
Total Depth
Ratio

0.23
0.32
0.32
0.36
0.16
0.26
0.34
0.28
0.41
0.51
0.26
0.42
0.52
0.22
0.17
0.22
0.25
0.29
0.34
0.37
0.22
0.26
0.15
0.20
0.21
0.26
0.21
0.21
0.18
0.15
0.18
0.14
0.17
0.13
0.26
0.21
0.23
0.23
0.24
0.20
0.15
0.19
0.15
0.42
0.22
0.17
0.14



Attachment-D: Storm Sewer Network Analysis Results using Nolte Method.

Junction Input

SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (fy  (ft) (ft) (ft) (ft*) (in)

1 MHO1 5.86 10.73 4.87 5.86 0.00 10.73 0.00 0.00 0.00
2 MH02 5.63 10.64 5.01 5.63 0.00 10.64 0.00 0.00 0.00
3 MH03 5.42 10.87 5.45 5.42 0.00 10.87 0.00 0.00 0.00
4 MHO4 5.25 10.64 5.39 525 0.00 10.64 0.00 0.00 0.00
5 MH05 6.27 10.67 4.40 6.27 0.00 10.67 0.00 0.00 0.00
6 MHO06 5.94 10.85 4.91 594 0.00 10.85 0.00 0.00 0.00
7 MHO07 5.60 10.89 5.29 5.60 0.00 10.89 0.00 0.00 0.00
8 MH08 5.36 10.67 5.31 5.36 0.00 10.67 0.00 0.00 0.00
9 MH09 5.78 10.83 5.05 578 0.00 10.83 0.00 0.00 0.00
10 MH10 5.26 10.81 5.55 526 0.00 10.81 0.00 0.00 0.00
11 MH11 5.21 10.83 5.62 521 0.00 10.83 0.00 0.00 0.00
12 MH12 5.65 10.79 5.14 5.65 0.00 10.79 0.00 0.00 0.00
13 MH13 5.13 10.81 5.68 5.13 0.00 10.81 0.00 0.00 0.00
14 MH14 5.08 11.07 5.99 5.08 0.00 11.07 0.00 0.00 0.00
15 MH15 5.04 11.18 6.14 5.04 0.00 11.18 0.00 0.00 0.00
16 MH16 5.91 10.37 4.46 591 0.00 10.37 0.00 0.00 0.00
17 MH17 5.58 10.68 5.10 5.58 0.00 10.68 0.00 0.00 0.00
18 MH18 5.41 10.68 5.27 541 0.00 10.68 0.00 0.00 0.00
19 MH19 5.28 10.74 5.46 528 0.00 10.74 0.00 0.00 0.00
20 MH20 5.12 10.64 5.52 5.12 0.00 10.64 0.00 0.00 0.00
21 MH21 5.66 10.42 4.76 566 0.00 10.42 0.00 0.00 0.00
22 MH22 5.32 10.42 5.10 5.32 0.00 10.42 0.00 0.00 0.00
23 MH23 5.97 10.04 4.07 5.97 0.00 10.04 0.00 0.00 0.00
24 MH24 5.76 10.12 4.36 576 0.00 10.12 0.00 0.00 0.00
25 MH25 5.55 10.20 4.65 5.55 0.00 10.20 0.00 0.00 0.00
26 MH26 5.32 10.45 5.13 5.32 0.00 10.45 0.00 0.00 0.00
27 MH27 5.81 11.21 5.40 5.81 0.00 11.21 0.00 0.00 0.00
28 MH28 5.47 10.84 5.37 5.47 0.00 10.84 0.00 0.00 0.00
29 MH29 5.18 10.81 5.63 5.18 0.00 10.81 0.00 0.00 0.00
30 MH30 5.03 11.20 6.17 5.03 0.00 11.20 0.00 0.00 0.00
31 MH31 7.27 10.80 3.53 7.27 0.00 10.80 0.00 0.00 0.00
32 MH32 6.93 10.90 3.97 6.93 0.00 10.90 0.00 0.00 0.00
33 MH33 6.88 11.04 4.16 6.88 0.00 11.04 0.00 0.00 0.00
34 MH34 6.66 11.20 4.54 6.66 0.00 11.20 0.00 0.00 0.00
35 MH35 6.26 11.03 4.77 6.26  0.00 11.03 0.00 0.00 0.00
36 MH36 5.94 10.94 5.00 594 0.00 10.94 0.00 0.00 0.00
37 MH37 5.78 10.62 4.84 5.78 0.00 10.62 0.00 0.00 0.00
38 MH38 5.63 10.64 5.01 5.63 0.00 10.64 0.00 0.00 0.00
39 MH39 7.79 11.10 3.31 7.79 0.00 11.10 0.00 0.00 0.00
40 MH40 7.40 11.23 3.83 7.40 0.00 11.23 0.00 0.00 0.00
41 MH41 7.99 11.49 3.50 7.99 0.00 11.49 0.00 0.00 0.00
42 MH42 6.53 11.53 5.00 6.53 0.00 11.53 0.00 0.00 0.00
43 MH43 6.37 11.18 4.81 6.37 0.00 11.18 0.00 0.00 0.00
44 MH44 6.77 10.62 3.85 6.77 0.00 10.62 0.00 0.00 0.00
45 MH45 5.60 10.62 5.02 5.60 0.00 10.62 0.00 0.00 0.00
46 MH46 5.53 11.21 5.68 5.53 0.00 11.21 0.00 0.00 0.00

47 MH47 5.05 10.93 5.88 5.05 0.00 10.93 0.00 0.00 0.00



Attachment-D: Storm Sewer Network Analysis Results using Nolte Method.

Junction Results

SN Element  Peak Peak MaxHGL MaxHGL Max Min Average HGL Average HGL
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth
Inflow Attained Attained Depth  Attained Attained Attained

Attained
(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft)
1 MHO1 0.32 0.32 6.23 0.37 0.00 4.50 6.23 0.37
2 MH02 0.57 0.25 6.19 0.56 0.00 4.45 6.19 0.56
3 MH03 0.82 0.25 6.16 0.74 0.00 4.71 6.15 0.73
4 MH04 0.95 0.13 6.13 0.88 0.00 4.51 6.13 0.88
5 MHO05 0.17 0.17 6.49 0.22 0.00 4.18 6.49 0.22
6 MH06 0.35 0.18 6.26 0.32 0.00 4.59 6.26 0.32
7 MHO7 0.64 0.29 6.18 0.58 0.00 4.71 6.18 0.58
8 MH08 0.93 0.29 6.15 0.79 0.00 4.52 6.15 0.79
9 MH09 0.29 0.29 6.15 0.37 0.00 4.68 6.15 0.37
10 MH10 0.50 0.21 6.13 0.87 0.00 4.68 6.12 0.86
11 MH11 2.38  0.00 6.12 0.91 0.00 4.71 6.12 0.91
12 MH12 021 0.21 6.03 0.38 0.00 4.76 6.03 0.38
13 MH13 0.36 0.15 6.02 0.89 0.00 4.79 6.02 0.89
14 MH14 3.92 0.00 6.02 0.94 0.00 5.05 6.02 0.94
15 MH15 3.92 0.00 5.86 0.82 0.00 5.32 5.86 0.82
16 MH16 0.36 0.36 6.24 0.33 0.00 4.13 6.23 0.32
17 MH17 0.61 0.23 6.13 0.55 0.00 4.55 6.13 0.55
18 MH18 0.82 0.23 6.09 0.68 0.00 4.59 6.09 0.68
19 MH19 1.01 0.19 6.06 0.78 0.00 4.68 6.06 0.78
20 MH20 1.18 0.17 6.03 0.91 0.00 4.61 6.03 0.91
21 MH21 0.29 0.29 5.98 0.32 0.00 4.44 5.95 0.29
22 MH22 046 0.14 5.68 0.36 0.00 4.74 5.68 0.36
23 MH23 0.16 0.16 6.19 0.22 0.00 3.85 6.19 0.22
24 MH24 0.33 0.17 6.07 0.31 0.00 4.05 6.07 0.31
25 MH25 0.50 0.17 5.93 0.38 0.00 4.27 5.93 0.38
26 MH26 0.76  0.26 5.79 0.47 0.00 4.66 5.79 0.47
27 MH27 0.24 0.24 6.07 0.26 0.00 5.14 6.07 0.26
28 MH28 049 0.25 5.84 0.37 0.00 5.00 5.84 0.37
29 MH29 0.73 0.24 5.65 0.47 0.00 5.16 5.65 0.47
30 MH30 1.35 0.16 5.58 0.55 0.00 5.62 5.58 0.55
31 MH31 0.17 0.17 7.49 0.22 0.00 3.31 7.49 0.22
32 MH32 0.34 0.17 7.26 0.33 0.00 3.64 7.26 0.33
33 MH33 0.34 0.00 7.20 0.32 0.00 3.84 7.20 0.32
34 MH34 0.50 0.16 7.10 0.44 0.00 4.10 7.10 0.44
35 MH35 0.24 024 6.58 0.32 0.00 4.45 6.58 0.32
36 MH36 1.00 0.26 6.55 0.61 0.00 4.39 6.55 0.61
37 MH37 1.38  0.13 6.46 0.68 0.00 4.16 6.46 0.68
38 MH38 1.50 0.12 6.33 0.70 0.00 4.31 6.33 0.70
39 MH39 0.26 0.26 8.08 0.29 0.00 3.02 8.06 0.27
40 MH40 0.54 0.25 7.85 0.45 0.00 3.38 7.85 0.45
41 MH41 021 0.21 8.29 0.30 0.00 3.20 8.29 0.30
42 MH42 1.02  0.30 7.10 0.57 0.00 4.43 7.10 0.57
43 MH43 1.17  0.15 6.97 0.60 0.00 4.21 6.96 0.59
44 MH44 0.25 0.25 6.96 0.19 0.00 3.66 6.93 0.16
45 MH45 164 0.14 6.29 0.69 0.00 4.33 6.29 0.69
46 MH46 1.64 0.00 6.16 0.63 0.00 5.05 6.16 0.63

47 MH47 0.73  0.00 5.48 0.43 0.00 5.45 5.48 0.43



Attachment-D: Storm Sewer Network Analysis Results using Nolte Method.

Pipe Input

SN Element Length Inlet QOutlet Total Average Pipe  Manning's Entrance Initial
ID Invert Invert Drop  Slope Diameteror Roughness Losses Flow

Elevation Elevation Height
(ft) (ft) (ft)  (ft) (%) (in) (cfs)
1 P-01 214.00 5.86 5.63 0.23 0.11 24.00 0.0150 0.500 0.00
2 P-02 192.00 5.63 542 0.21 0.11 24.00 0.0150 0.500 0.00
3 P-03 213.00 5.42 5.25 0.17 0.08 30.00 0.0150 0.500 0.00
4 P-04 49.00 5.25 521 0.04 0.08 30.00 0.0150 0.500 0.00
5 P-05 257.00 6.27 5.94 0.33 0.13 21.00 0.0150 0.500 0.00
6 P-06 261.00 5.94 5.60 0.34 0.13 21.00 0.0150 0.500 0.00
7 P-07 217.00 5.60 5.36 0.24 0.11 24.00 0.0150 0.500 0.00
8 P-08 262.00 5.36 521 0.15 0.06 36.00 0.0150 0.500 0.00
9 P-09 327.00 5.78 5.26 0.52 0.16 18.00 0.0150 0.500 0.00
10 P-10 37.00 5.26 5.21 0.05 0.14 21.00 0.0150 0.500 0.00
11 P-11 262.00 5.21 5.08 0.13 0.05 42.00 0.0150 0.500 0.00
12 P-12 327.00 5.65 5.13 0.52 0.16 18.00 0.0150 0.500 0.00
13 P-13 37.00 5.13 5.08 0.05 0.14 21.00 0.0150 0.500 0.00
14 P-14 88.00 5.08 5.04 0.04 0.05 48.00 0.0150 0.500 0.00
15 P-15 57.00 5.04 5.01 0.03 0.05 48.00 0.0150 0.500 0.00
16 P-16 301.00 5.91 5.58 0.33 0.11 24.00 0.0150 0.500 0.00
17 P-17 207.00 5.58 541 0.17 0.08 30.00 0.0150 0.500 0.00
18 P-18 157.00 5.41 5.28 0.13 0.08 30.00 0.0150 0.500 0.00
19 P-19 213.00 5.28 5.12 0.16 0.08 30.00 0.0150 0.500 0.00
20 P-20 49.00 5.12 5.08 0.04 0.08 30.00 0.0150 0.500 0.00
21 P-21 216.00 5.66 5.32 0.34 0.16 18.00 0.0150 0.500 0.00
22 P-22 222.00 5.32 5.03 0.29 0.13 21.00 0.0150 0.500 0.00
23 P-23 163.00 5.97 5.76 0.21 0.13 21.00 0.0150 0.500 0.00
24 P-24 163.00 5.76 5.55 0.21 0.13 21.00 0.0150 0.500 0.00
25 P-25 212.00 5.55 5.32 0.23 0.11 24.00 0.0150 0.500 0.00
26 P-26 264.00 5.32 5.03 0.29 0.11 24.00 0.0150 0.500 0.00
27 P-27 214.00 5.81 5.47 0.34 0.16 18.00 0.0150 0.500 0.00
28 P-28 263.00 5.47 5.18 0.29 0.11 24.00 0.0150 0.500 0.00
29 P-29 172.00 5.18 5.05 0.13 0.08 30.00 0.0150 0.500 0.00
30 P-30 58.00 5.03 5.00 0.03 0.06 36.00 0.0150 0.500 0.00
31 P-31 215.00 7.27 6.93 0.34 0.16 18.00 0.0150 0.500 0.00
32 P-32 54.00 6.93 6.88 0.05 0.09 27.00 0.0150 0.500 0.00
33 P-33 244.00 6.88 6.66 0.22 0.09 27.00 0.0150 0.500 0.00
34 P-34 264.00 6.66 6.44 0.22 0.08 30.00 0.0150 0.500 0.00
35 P-35 246.00 6.26 5.94 0.32 0.13 21.00 0.0150 0.500 0.00
36 P-36 268.00 5.94 5.78 0.16 0.06 36.00 0.0150 0.500 0.00
37 P-37 256.00 5.78 5.63 0.15 0.06 36.00 0.0150 0.500 0.00
38 P-38 49.00 5.63 5.60 0.03 0.06 36.00 0.0150 0.500 0.00
39 P-39 247.00 7.79 7.40 0.39 0.16 18.00 0.0150 0.500 0.00
40 P-40 284.00 7.40 7.03 0.37 0.13 21.00 0.0150 0.500 0.00
41 P-41 250.00 7.99 7.59 0.40 0.16 18.00 0.0150 0.500 0.00
42 P-42 263.00 6.53 6.37 0.16 0.06 36.00 0.0150 0.500 0.00
43 P-43 167.00 6.37 6.27 0.10 0.06 36.00 0.0150 0.500 0.00
44 P-44 49.00 6.77 5.78 0.99 2.02 12.00 0.0150 0.500 0.00
45 P-45 120.00 5.60 5.53 0.07 0.06 36.00 0.0150 0.500 0.00
46 P-46 95.00 5.53 5.47 0.06 0.06 36.00 0.0150 0.500 0.00

47 P-47 58.00 5.05 5.00 0.05 0.09 30.00 0.0150 0.500 0.00
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Pipe Results

SN Element Peak DesignFlow Peak Flow/ PeakFlow Travel PeakFlow Peak Flow
ID Flow Capacity DesignFlow  Velocity Time Depth Depth/
Ratio Total Depth
Ratio

(cfs) (cfs) (ft/sec) (min) (ft)
1 P-01 0.32 6.43 0.05 1.08 3.46 0.46 0.23
2 P-02 0.57 6.48 0.09 1.14 281 0.65 0.32
3 P-03 0.82 10.04 0.08 1.11 3.20 0.81 0.32
4 P-04 0.95 10.16 0.09 1.05 0.78 0.90 0.36
5 P-05 0.17 4.92 0.03 091 471 0.27 0.16
6 P-06 0.35 4.96 0.07 0.94 4.63 0.45 0.26
7 P-07 0.64 6.52 0.10 1.08 3.35 0.69 0.34
8 P-08 0.93 13.83 0.07 0.90 4.85 0.85 0.28
9 P-09 0.29 3.63 0.08 1.12 4.87 0.62 0.41
10 P-10 0.50 5.05 0.10 1.98 0.31 0.89 0.51
11 P-11 2.38 19.42 0.12 1.17 3.73 0.93 0.26
12 P-12 0.21 3.63 0.06 0.97 5.62 0.64 0.42
13 P-13 0.36 5.05 0.07 1.29 048 0.91 0.52
14 P-14 3.92 26.54 0.15 191 0.77 0.88 0.22
15 P-15 3.92 28.56 0.14 2.68 0.35 0.69 0.17
16 P-16 0.38 6.49 0.06 1.11 4.52 0.43 0.22
17 P-17 0.59 10.19 0.06 0.97 3.56 0.62 0.25
18 P-18 0.82 10.23 0.08 1.07 245 0.73 0.29
19 P-19 1.01 9.74 0.10 0.97 3.66 0.85 0.34
20 P-20 1.18 10.16 0.12 1.10 0.74 0.93 0.37
21 P-21 0.32 3.61 0.09 1.26 2.86 0.32 0.22
22 P-22 0.43 4.96 0.09 1.09 3.39 0.46 0.26
23 P-23 0.16 4.93 0.03 0.85 3.20 0.26 0.15
24 P-24 0.33 4.93 0.07 1.07 254 0.35 0.20
25 P-25 0.50 6.46 0.08 1.07 3.30 0.43 0.21
26 P-26 0.76 6.50 0.12 1.20 3.67 0.51 0.26
27 P-27 0.24 3.63 0.07 1.13 3.16 0.32 0.21
28 P-28 0.49 6.51 0.08 1.03 4.26 0.42 0.21
29 P-29 0.73 9.77 0.07 1.21 237 0.45 0.18
30 P-30 1.35 14.00 0.10 2.00 0.48 0.45 0.15
31 P-31 0.17 3.62 0.05 0.81 4.42 0.28 0.18
32 P-32 0.34 8.17 0.04 149 0.60 0.33 0.14
33 P-33 0.34 8.06 0.04 0.97 4.19 0.38 0.17
34 P-34 0.50 10.26 0.05 128 3.44 0.33 0.13
35 P-35 0.24 4.95 0.05 1.02 4.02 0.46 0.26
36 P-36 1.00 14.12 0.07 091 4.91 0.64 0.21
37 P-37 1.38 13.99 0.10 1.12 3.81 0.69 0.23
38 P-38 1.50 14.30 0.10 121 0.67 0.70 0.23
39 P-39 0.29 3.62 0.08 1.20 343 0.36 0.24
40 P-40 0.51 4.96 0.10 1.48 3.20 0.35 0.20
41 P-41 0.21 3.64 0.06 1.21 3.44 0.23 0.15
42 P-42 1.02 14.26 0.07 1.06 4.14 0.58 0.19
43 P-43 1.17 14.15 0.08 1.69 1.65 0.46 0.15
44 P-44 0.29 4.39 0.07 443 0.18 0.42 0.42
45 P-45 1.64 13.96 0.12 1.43 1.40 0.66 0.22
46 P-46 1.64 14.53 0.11 2.04 0.78 0.51 0.17

47 P-47 0.73 10.44 0.07 1.74 0.56 0.35 0.14
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Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method.

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak MaxHGL Max Min
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard
Elevation Elevation Attained Depth  Attained
Attained

(ft) (ft) (ft) (ft) (ft’)  (cfs) (ft) (ft) (ft)
1 MHO1  Junction 5.86 10.73 5.86 10.73 0.00 4.64 10.73 0.00 0.00
2 MH02  Junction 5.63 10.64 5.63 10.64  0.00 8.47 10.64 0.00 0.00
3 MHO3  Junction 5.42 10.87 5.42 10.87 0.00 12.32 10.38 0.00 0.49
4 MHO04  Junction 5.25 10.64 5.25 10.64  0.00 15.35 10.14 0.00 0.50
5 MHO05  Junction 6.27 10.67 6.27 10.67 0.00 3.37 10.67 0.00 0.00
6 MHO6  Junction 5.94 10.85 5.94 10.85 0.00 5.69 10.74 0.00 0.11
7 MHO7  Junction 5.60 10.89 5.60 10.89 0.00 10.00 10.51 0.00 0.38
8 MH08  Junction 5.36 10.67 5.36 10.67  0.00 14.32 10.23 0.00 0.44
9 MH09  Junction 5.78 10.83 5.78 10.83 0.00 4.27 10.83 0.00 0.00
10 MH10  Junction 5.26 10.81 5.26 10.81 0.00 7.67 10.20 0.00 0.61
11 MH11  Junction 5.21 10.83 5.21 10.83 0.00 36.91 9.97 0.00 0.86
12 MH12  Junction 5.65 10.79 5.65 10.79  0.00 3.30 10.79 0.00 0.00
13 MH13  Junction 5.13 10.81 5.13 10.81 0.00 5.88 9.61 0.00 1.20
14 MH14  Junction 5.08 11.07 5.08 11.07  0.00 59.82 9.45 0.00 1.62
15 MH15  Junction 5.04 11.18 5.04 11.18 0.00 58.77 9.02 0.00 2.16
16 MH16  Junction 591 10.37 591 10.37  0.00 5.02 10.37 0.00 0.00
17 MH17  Junction 5.58 10.68 5.58 10.68 0.00 8.53 10.68 0.00 0.00
18 MH18  Junction 5.41 10.68 5.41 10.68  0.00 11.79 10.58 0.00 0.10
19 MH19  Junction 5.28 10.74 5.28 10.74 0.00 14.87 10.23 0.00 0.51
20 MH20  Junction 5.12 10.64 5.12 10.64  0.00 17.62 9.70 0.00 0.94
21 MH21  Junction 5.66 10.42 5.66 10.42 0.00 4.26 9.99 0.00 0.43
22 MH22  Junction 5.32 10.42 5.32 1042  0.00 6.66 9.43 0.00 0.99
23 MH23  Junction 5.97 10.04 5.97 10.04 0.00 2.70 10.04 0.00 0.00
24 MH24  Junction 5.76 10.12 5.76 10.12  0.00 5.49 10.12 0.00 0.00
25 MH25  Junction 5.55 10.20 5.55 10.20 0.00 8.29 9.90 0.00 0.30
26 MH26  Junction 5.32 10.45 5.32 10.45 0.00 12.23 9.64 0.00 0.81
27 MH27  Junction 5.81 11.21 5.81 11.21 0.00 3.70 9.89 0.00 1.32
28 MH28  Junction 5.47 10.84 5.47 10.84  0.00 7.57 9.47 0.00 1.37
29 MH29  Junction 5.18 10.81 5.18 10.81 0.00 11.19 8.99 0.00 1.82
30 MH30  Junction 5.03 11.20 5.03 11.20 0.00 21.49 8.79 0.00 241
31 MH31  Junction 7.27 10.80 7.27 10.80 0.00 2.74 10.80 0.00 0.00
32 MH32  Junction 6.93 10.90 6.93 10.90 0.00 5.53 10.64 0.00 0.26
33 MH33  Junction 6.88 11.04 6.88 11.04 0.00 5.67 10.59 0.00 0.45
34 MH34  Junction 6.66 11.20 6.66 11.20 0.00 8.53 10.48 0.00 0.72
35 MH35  Junction 6.26 11.03 6.26 11.03 0.00 3.72 10.54 0.00 0.49
36 MH36  Junction 5.94 10.94 5.94 10.94  0.00 16.22 10.32 0.00 0.62
37 MH37  Junction 5.78 10.62 5.78 10.62 0.00 22.47 10.06 0.00 0.56
38 MH38  Junction 5.63 10.64 5.63 10.64  0.00 24.65 9.62 0.00 1.02
39 MH39  Junction 7.79 11.10 7.79 11.10 0.00 3.84 11.10 0.00 0.00
40 MH40  Junction 7.40 11.23 7.40 11.23  0.00 7.69 10.47 0.00 0.76
41 MH41  Junction 7.99 11.49 7.99 11.49 0.00 3.23 9.55 0.00 1.94
42 MH42  Junction 6.53 11.53 6.53 11.53  0.00 15.33 9.18 0.00 2.35
43 MH43  Junction 6.37 11.18 6.37 11.18 0.00 17.80 8.92 0.00 2.26
44 MH44  Junction 6.77 10.62 6.77 10.62  0.00 3.81 10.62 0.00 0.00
45 MH45  Junction 5.60 10.62 5.60 10.62 0.00 26.83 9.39 0.00 1.23
46 MH46  Junction 5.53 11.21 5.53 11.21 0.00 26.36 8.98 0.00 2.23
47 MH47  Junction 5.05 10.93 5.05 10.93 0.00 11.12 8.75 0.00 2.18

48 Out-01  Outfall 5.01 58.77 8.61

49 Out-02 Outfall 5.47 26.34 8.61

50 Out-03 Outfall 6.27 17.81 8.61

51 Out-04 Outfall 5.00 11.12 8.61

52 Out-05 Outfall 5.00 21.28 8.61



Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method.

Link Summary

SN Element Element From To (Outlet) Length Inlet Outlet Average Diameteror Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow
ID Type (Inlet) Node Invert Invert  Slope Height Roughness Flow Capacity DesignFlow Velocity Depth Depth/
Node Elevation Elevation Ratio Total Depth
Ratio

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft)
1 P-01 Pipe MHO01 MH02 214.00 5.86 5.63 0.11 24.0 0.015 4.74 6.43 0.74 2.26 2.00 1.00
2 P-02 Pipe MHO02 MH03 192.00 5.63 5.42 0.11 24.0 0.015 8.54 6.48 1.32 2.72 2.00 1.00
3 P-03 Pipe MHO03 MHO04 213.00 5.42 5.25 0.08 30.0 0.015 12.43 10.04 1.24 2.53 2.50 1.00
4 P-04 Pipe MH04 MH11 49.00 5.25 5.21 0.08 30.0 0.015 15.40 10.16 1.52 4.00 2.50 1.00
5 P-05 Pipe MHO05 MH06 257.00 6.27 5.94 0.13 21.0 0.015 2.77 4.92 0.56 1.92 1.75 1.00
6 P-06 Pipe MH06 MHO07 261.00 5.94 5.60 0.13 21.0 0.015 5.73 4.96 1.16 2.38 1.75 1.00
7 P-07 Pipe MHO07 MH08 217.00 5.60 5.36 0.11 24.0 0.015 10.03 6.52 1.54 3.19 2.00 1.00
8 P-08 Pipe MHO08 MH11 262.00 5.36 5.21 0.06 36.0 0.015 14.37 13.83 1.04 2.03 3.00 1.00
9 P-09 Pipe MH09 MH10 327.00 5.78 5.26 0.16 18.0 0.015 4.36 3.63 1.20 2.47 1.50 1.00
10 P-10 Pipe MH10 MH11 37.00 5.26 5.21 0.14 21.0 0.015 7.66 5.05 1.52 4.92 1.75 1.00
11 P-11 Pipe MH11 MH14 262.00 5.21 5.08 0.05 42.0 0.015 36.82 19.42 1.90 3.83 3.50 1.00
12 P-12 Pipe MH12 MH13 327.00 5.65 5.13 0.16 18.0 0.015 3.30 3.63 0.91 2.13 1.50 1.00
13 P-13 Pipe MH13 MH14 37.00 5.13 5.08 0.14 21.0 0.015 5.91 5.05 1.17 3.92 1.75 1.00
14 P-14 Pipe MH14 MH15 88.00 5.08 5.04 0.05 48.0 0.015 58.77 26.54 2.21 4.92 3.99 1.00
15 P-15 Pipe MH15 Out-01 57.00 5.04 5.01 0.05 48.0 0.015 58.77 28.56 2.06 6.23 3.79 0.95
16 P-16 Pipe MH16 MH17 301.00 5.91 5.58 0.11 24.0 0.015 5.02 6.49 0.77 2.35 2.00 1.00
17 P-17 Pipe MH17 MH18 207.00 5.58 5.41 0.08 30.0 0.015 8.26 10.19 0.81 1.85 2.50 1.00
18 P-18 Pipe MH18 MH19 157.00 5.41 5.28 0.08 30.0 0.015 11.78 10.23 1.15 2.40 2.50 1.00
19 P-19 Pipe MH19 MH20 213.00 5.28 5.12 0.08 30.0 0.015 14.85 9.74 1.52 3.02 2.50 1.00
20 P-20 Pipe MH20 MH14 49.00 5.12 5.08 0.08 30.0 0.015 17.60 10.16 1.73 3.65 2.50 1.00
21 P-21 Pipe MH21 MH22 216.00 5.66 5.32 0.16 18.0 0.015 4.27 3.61 1.18 2.80 1.50 1.00
22 P-22 Pipe MH22 MH30 222.00 5.32 5.03 0.13 21.0 0.015 6.73 4.96 1.36 2.81 1.75 1.00
23 P-23 Pipe MH23 MH24 163.00 5.97 5.76 0.13 21.0 0.015 2.76 4.93 0.56 1.89 1.75 1.00
24 P-24 Pipe MH24 MH25 163.00 5.76 5.55 0.13 21.0 0.015 5.56 4.93 1.13 2.31 1.75 1.00
25 P-25 Pipe MH25 MH26 212.00 5.55 5.32 0.11 24.0 0.015 8.35 6.46 1.29 2.66 2.00 1.00
26 P-26 Pipe MH26 MH30 264.00 5.32 5.03 0.11 24.0 0.015 12.26 6.50 1.89 3.90 2.00 1.00
27 P-27 Pipe MH27 MH28 214.00 5.81 5.47 0.16 18.0 0.015 3.78 3.63 1.04 2.43 1.50 1.00
28 P-28 Pipe MH28 MH29 263.00 5.47 5.18 0.11 24.0 0.015 7.56 6.51 1.16 2.43 2.00 1.00
29 P-29 Pipe MH29 MH47 172.00 5.18 5.05 0.08 30.0 0.015 11.12 9.77 1.14 3.03 2.50 1.00
30 P-30 Pipe MH30 Out-05 58.00 5.03 5.00 0.06 36.0 0.015 21.28 14.00 1.52 4.79 3.00 1.00
31 P-31 Pipe MH31 MH32 215.00 7.27 6.93 0.16 18.0 0.015 2.80 3.62 0.77 2.02 1.50 1.00
32 P-32 Pipe MH32 MH33 54.00 6.93 6.88 0.09 27.0 0.015 5.67 8.17 0.69 4.65 2.25 1.00
33 P-33 Pipe MH33 MH34 244.00 6.88 6.66 0.09 27.0 0.015 5.84 8.06 0.73 2.11 2.25 1.00
34 P-34 Pipe MH34 MH36 264.00 6.66 6.44 0.08 30.0 0.015 8.60 10.26 0.84 1.91 2.50 1.00
35 P-35 Pipe MH35 MH36 246.00 6.26 5.94 0.13 21.0 0.015 3.95 4.95 0.80 2.29 1.75 1.00
36 P-36 Pipe MH36 MH37 268.00 5.94 5.78 0.06 36.0 0.015 16.36 14.12 1.16 2.31 3.00 1.00
37 P-37 Pipe MH37 MH38 256.00 5.78 5.63 0.06 36.0 0.015 22.61 13.99 1.62 3.20 3.00 1.00
38 P-38 Pipe MH38 MH45 49.00 5.63 5.60 0.06 36.0 0.015 24.41 14.30 1.71 3.48 3.00 1.00
39 P-39 Pipe MH39 MH40 247.00 7.79 7.40 0.16 18.0 0.015 3.86 3.62 1.07 2.51 1.50 1.00
40 P-40 Pipe MH40 MH42 284.00 7.40 7.03 0.13 21.0 0.015 7.77 4.96 1.57 3.45 1.75 1.00
41 P-41 Pipe MH41 MH42 250.00 7.99 7.59 0.16 18.0 0.015 3.23 3.64 0.89 2.63 1.50 1.00
42 P-42 Pipe MH42 MH43 263.00 6.53 6.37 0.06 36.0 0.015 15.33 14.26 1.08 2.85 2.60 0.87
43 P-43 Pipe MH43 Out-03 167.00 6.37 6.27 0.06 36.0 0.015 17.81 14.15 1.26 4.23 2.44 0.81
44 P-44 Pipe MH44 MH37 49.00 6.77 5.78 2.02 12.0 0.015 3.95 4.39 0.90 7.78 1.00 1.00
45 P-45 Pipe MH45 MH46 120.00 5.60 5.53 0.06 36.0 0.015 26.36 13.96 1.89 3.98 3.00 1.00
46 P-46 Pipe MH46 Out-02 95.00 5.53 5.47 0.06 36.0 0.015 26.34 14.53 1.81 5.05 3.00 1.00
47 P-47 Pipe MH47 Out-04 58.00 5.05 5.00 0.09 30.0 0.015 11.12 10.44 1.07 4.08 2.50 1.00



|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method.

Junction Input

SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (f)y  (f) (ft) (ft) (ft) (in)

1 MHO1 5.86 10.73 4.87 5.86 0.00 10.73 0.00 0.00 0.00
2 MH02 5.63 10.64 5.01 5.63 0.00 10.64 0.00 0.00 0.00
3 MHO03 5.42 10.87 5.45 5.42 0.00 10.87 0.00 0.00 0.00
4 MH04 5.25 10.64 5.39 5.25 0.00 10.64 0.00 0.00 0.00
5 MH05 6.27 10.67 4.40 6.27 0.00 10.67 0.00 0.00 0.00
6 MH06 5.94 10.85 491 5.94 0.00 10.85 0.00 0.00 0.00
7 MHO7 5.60 10.89 5.29 5.60 0.00 10.89 0.00 0.00 0.00
8 MH08 5.36 10.67 5.31 5.36 0.00 10.67 0.00 0.00 0.00
9 MH09 5.78 10.83 5.05 5.78 0.00 10.83 0.00 0.00 0.00
10 MH10 5.26 10.81 5.55 5.26 0.00 10.81 0.00 0.00 0.00
11 MH11 5.21 10.83 5.62 5.21 0.00 10.83 0.00 0.00 0.00
12 MH12 5.65 10.79 5.14 5.65 0.00 10.79 0.00 0.00 0.00
13 MH13 5.13 10.81 5.68 5.13 0.00 10.81 0.00 0.00 0.00
14 MH14 5.08 11.07 5.99 5.08 0.00 11.07 0.00 0.00 0.00
15 MH15 5.04 11.18 6.14 5.04 0.00 11.18 0.00 0.00 0.00
16 MH16 5.91 10.37 4.46 5.91 0.00 10.37 0.00 0.00 0.00
17 MH17 5.58 10.68 5.10 5.58 0.00 10.68 0.00 0.00 0.00
18 MH18 5.41 10.68 5.27 5.41 0.00 10.68 0.00 0.00 0.00
19 MH19 5.28 10.74 5.46 5.28 0.00 10.74 0.00 0.00 0.00
20 MH20 5.12 10.64 5.52 5.12 0.00 10.64 0.00 0.00 0.00
21 MH21 5.66 10.42 4.76 5.66 0.00 10.42 0.00 0.00 0.00
22 MH22 5.32 10.42 5.10 5.32 0.00 10.42 0.00 0.00 0.00
23 MH23 5.97 10.04 4.07 5.97 0.00 10.04 0.00 0.00 0.00
24 MH24 5.76 10.12 4.36 5.76 0.00 10.12 0.00 0.00 0.00
25 MH25 5.55 10.20 4.65 5.55 0.00 10.20 0.00 0.00 0.00
26 MH26 5.32 10.45 5.13 5.32 0.00 10.45 0.00 0.00 0.00
27 MH27 5.81 11.21 5.40 5.81 0.00 11.21 0.00 0.00 0.00
28 MH28 5.47 10.84 5.37 5.47 0.00 10.84 0.00 0.00 0.00
29 MH29 5.18 10.81 5.63 5.18 0.00 10.81 0.00 0.00 0.00
30 MH30 5.03 11.20 6.17 5.03 0.00 11.20 0.00 0.00 0.00
31 MH31 7.27 10.80 3.53 7.27 0.00 10.80 0.00 0.00 0.00
32 MH32 6.93 10.90 3.97 6.93 0.00 10.90 0.00 0.00 0.00
33 MH33 6.88 11.04 4.16 6.88 0.00 11.04 0.00 0.00 0.00
34 MH34 6.66 11.20 4.54 6.66 0.00 11.20 0.00 0.00 0.00
35 MH35 6.26 11.03 4.77 6.26  0.00 11.03 0.00 0.00 0.00
36 MH36 5.94 10.94 5.00 5.94 0.00 10.94 0.00 0.00 0.00
37 MH37 5.78 10.62 4.84 5.78 0.00 10.62 0.00 0.00 0.00
38 MH38 5.63 10.64 5.01 5.63 0.00 10.64 0.00 0.00 0.00
39 MH39 7.79 11.10 3.31 7.79 0.00 11.10 0.00 0.00 0.00
40 MH40 7.40 11.23 3.83 7.40 0.00 11.23 0.00 0.00 0.00
41 MH41 7.99 11.49 3.50 7.99 0.00 11.49 0.00 0.00 0.00
42 MH42 6.53 11.53 5.00 6.53 0.00 11.53 0.00 0.00 0.00
43 MH43 6.37 11.18 4.81 6.37 0.00 11.18 0.00 0.00 0.00
44 MH44 6.77 10.62 3.85 6.77 0.00 10.62 0.00 0.00 0.00
45 MH45 5.60 10.62 5.02 5.60 0.00 10.62 0.00 0.00 0.00
46 MH46 5.53 11.21 5.68 5.53 0.00 11.21 0.00 0.00 0.00

47 MH47 5.05 10.93 5.88 5.05 0.00 10.93 0.00 0.00 0.00



Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method.

Junction Results

SN Element Peak Peak MaxHGL MaxHGL Max Min Average HGL Average HGL
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth
Inflow Attained Attained Depth  Attained Attained Attained

Attained
(cfs)  (cfs) (ft) (ft) (ft) (ft) (ft) (ft)
1 MHO1 464 464 10.73 4.87 0.00 0.00 10.73 4.87
2 MH02 847 3.73 10.64 5.01 0.00 0.00 10.60 4.97
3 MHO03 1232 3.78 10.38 4.96 0.00 0.49 10.20 4.78
4 MH04 1535 292 10.14 4.89 0.00 0.50 9.89 4.64
5 MHO05 3.37 273 10.67 4.40 0.00 0.00 10.67 4.40
6 MH06 569 292 10.74 4.80 0.00 0.11 10.64 4.70
7 MH07 10.00 4.27 10.51 4.91 0.00 0.38 10.36 4.76
8 MHO08 1432 4.29 10.23 4.87 0.00 0.44 9.85 4.49
9 MH09 427 427 10.83 5.05 0.00 0.00 10.73 4.95
10 MH10 767 331 10.20 4.94 0.00 0.61 9.94 4.68
11 MH11 36.91 0.00 9.97 4.76 0.00 0.86 9.68 4.47
12 MH12 3.30 3.30 10.79 5.14 0.00 0.00 9.70 4.05
13 MH13 588 2.58 9.61 4.48 0.00 1.20 9.22 4.09
14 MH14 59.82  0.00 9.45 4.37 0.00 1.62 9.06 3.98
15 MH15 58.77  0.00 9.02 3.98 0.00 2.16 8.46 3.42
16 MH16 5.02 5.02 10.37 4.46 0.00 0.00 10.37 4.46
17 MH17 8.53 3.1 10.68 5.10 0.00 0.00 10.20 4.62
18 MH18 11.79 3.53 10.58 5.17 0.00 0.10 10.07 4.66
19 MH19 14.87  3.09 10.23 4.95 0.00 0.51 9.83 4.55
20 MH20 17.62 277 9.70 4.58 0.00 0.94 9.36 4.24
21 MH21 4.26  4.26 9.99 4.33 0.00 0.43 8.81 3.15
22 MH22 6.66 2.39 9.43 4.11 0.00 0.99 8.25 2.93
23 MH23 270 270 10.04 4.07 0.00 0.00 9.59 3.62
24 MH24 549 2.73 10.12 4.36 0.00 0.00 9.52 3.76
25 MH25 829 273 9.90 4.35 0.00 0.30 9.21 3.66
26 MH26 12.23  3.88 9.64 4.32 0.00 0.81 8.77 3.45
27 MH27 3.70 3.70 9.89 4.08 0.00 1.32 8.54 2.73
28 MH28 7.57 3.79 9.47 4.00 0.00 1.37 8.11 2.64
29 MH29 11.19 3.63 8.99 3.81 0.00 1.82 7.65 2.47
30 MH30 2149 2.59 8.79 3.76 0.00 241 7.61 2.58
31 MH31 274 274 10.80 3.53 0.00 0.00 10.32 3.05
32 MH32 5,53 2.73 10.64 3.71 0.00 0.26 10.09 3.16
33 MH33 5.67 0.00 10.59 3.71 0.00 0.45 10.04 3.16
34 MH34 8.53  2.69 10.48 3.82 0.00 0.72 9.91 3.25
35 MH35 372 372 10.54 4.28 0.00 0.49 9.95 3.69
36 MH36 16.22  3.89 10.32 4.38 0.00 0.62 9.73 3.79
37 MH37 2247  2.29 10.06 4.28 0.00 0.56 9.45 3.67
38 MH38 2465 2.04 9.62 3.99 0.00 1.02 8.95 3.32
39 MH39 3.84 3.84 11.10 3.31 0.00 0.00 10.45 2.66
40 MH40 7.69 3.83 10.47 3.07 0.00 0.76 9.93 2.53
41 MH41 3.23 3.23 9.55 1.56 0.00 1.94 9.26 1.27
42 MH42 15.33  4.43 9.18 2.65 0.00 2.35 8.89 2.36
43 MH43 17.80 2.47 8.92 2.55 0.00 2.26 8.53 2.16
44 MH44 381 381 10.62 3.85 0.00 0.00 10.48 3.71
45 MH45 26.83 242 9.39 3.79 0.00 1.23 8.69 3.09
46 MH46 26.36  0.00 8.98 3.45 0.00 2.23 8.20 2.67

47 MH47 11.12  0.00 8.75 3.70 0.00 2.18 7.34 2.29



|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method.

Pipe Input

SN Element Length Inlet Outlet Total Average Pipe Manning's Entrance Initial
ID Invert Invert Drop  Slope Diameteror Roughness Losses Flow

Elevation Elevation Height
(ft) (ft) (fy (ft) (%) (in) (cfs)
1 P-01 214.00 5.86 5.63 0.23 0.11 24.00 0.0150 0.500 0.00
2 P-02 192.00 5.63 5.42 0.21 0.11 24.00 0.0150 0.500 0.00
3 P-03 213.00 5.42 5.25 0.17 0.08 30.00 0.0150 0.500 0.00
4 P-04 49.00 5.25 5.21 0.04 0.08 30.00 0.0150 0.500 0.00
5 P-05 257.00 6.27 5.94 0.33 0.13 21.00 0.0150 0.500 0.00
6 P-06 261.00 5.94 5.60 0.34 0.13 21.00 0.0150 0.500 0.00
7 P-07 217.00 5.60 5.36 0.24 0.11 24.00 0.0150 0.500 0.00
8 P-08 262.00 5.36 5.21 0.15 0.06 36.00 0.0150 0.500 0.00
9 P-09 327.00 5.78 5.26 0.52 0.16 18.00 0.0150 0.500 0.00
10 P-10 37.00 5.26 5.21 0.05 0.14 21.00 0.0150 0.500 0.00
11 P-11 262.00 5.21 5.08 0.13 0.05 42.00 0.0150 0.500 0.00
12 P-12 327.00 5.65 5.13 0.52 0.16 18.00 0.0150 0.500 0.00
13 P-13 37.00 5.13 5.08 0.05 0.14 21.00 0.0150 0.500 0.00
14 P-14 88.00 5.08 5.04 0.04 0.05 48.00 0.0150 0.500 0.00
15 P-15 57.00 5.04 5.01 0.03 0.05 48.00 0.0150 0.500 0.00
16 P-16 301.00 5.91 5.58 0.33 0.11 24.00 0.0150 0.500 0.00
17 P-17 207.00 5.58 5.41 0.17 0.08 30.00 0.0150 0.500 0.00
18 P-18 157.00 5.41 5.28 0.13 0.08 30.00 0.0150 0.500 0.00
19 P-19 213.00 5.28 5.12 0.16 0.08 30.00 0.0150 0.500 0.00
20 P-20 49.00 5.12 5.08 0.04 0.08 30.00 0.0150 0.500 0.00
21 P-21 216.00 5.66 5.32 0.34 0.16 18.00 0.0150 0.500 0.00
22 P-22 222.00 5.32 5.03 0.29 0.13 21.00 0.0150 0.500 0.00
23 P-23 163.00 5.97 5.76 0.21 0.13 21.00 0.0150 0.500 0.00
24 P-24 163.00 5.76 5.55 0.21 0.13 21.00 0.0150 0.500 0.00
25 P-25 212.00 5.55 5.32 0.23 0.11 24.00 0.0150 0.500 0.00
26 P-26 264.00 5.32 5.03 0.29 0.11 24.00 0.0150 0.500 0.00
27 P-27 214.00 5.81 5.47 0.34 0.16 18.00 0.0150 0.500 0.00
28 P-28 263.00 5.47 5.18 0.29 0.11 24.00 0.0150 0.500 0.00
29 P-29 172.00 5.18 5.05 0.13 0.08 30.00 0.0150 0.500 0.00
30 P-30 58.00 5.03 5.00 0.03 0.06 36.00 0.0150 0.500 0.00
31 P-31 215.00 7.27 6.93 0.34 0.16 18.00 0.0150 0.500 0.00
32 P-32 54.00 6.93 6.88 0.05 0.09 27.00 0.0150 0.500 0.00
33 P-33 244.00 6.88 6.66 0.22 0.09 27.00 0.0150 0.500 0.00
34 P-34 264.00 6.66 6.44 0.22 0.08 30.00 0.0150 0.500 0.00
35 P-35 246.00 6.26 5.94 0.32 0.13 21.00 0.0150 0.500 0.00
36 P-36 268.00 5.94 5.78 0.16 0.06 36.00 0.0150 0.500 0.00
37 P-37 256.00 5.78 5.63 0.15 0.06 36.00 0.0150 0.500 0.00
38 P-38 49.00 5.63 5.60 0.03 0.06 36.00 0.0150 0.500 0.00
39 P-39 247.00 7.79 7.40 0.39 0.16 18.00 0.0150 0.500 0.00
40 P-40 284.00 7.40 7.03 0.37 0.13 21.00 0.0150 0.500 0.00
41 P-41 250.00 7.99 7.59 0.40 0.16 18.00 0.0150 0.500 0.00
42 P-42 263.00 6.53 6.37 0.16 0.06 36.00 0.0150 0.500 0.00
43 P-43 167.00 6.37 6.27 0.10 0.06 36.00 0.0150 0.500 0.00
44 P-44 49.00 6.77 5.78 0.99 2.02 12.00 0.0150 0.500 0.00
45 P-45 120.00 5.60 5.53 0.07 0.06 36.00 0.0150 0.500 0.00
46 P-46 95.00 5.53 5.47 0.06 0.06 36.00 0.0150 0.500 0.00
47 P-47 58.00 5.05 5.00 0.05 0.09 30.00 0.0150 0.500 0.00



Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method.

Pipe Results

SN Element Peak DesignFlow PeakFlow/ Peak Flow Travel PeakFlow Peak Flow
ID Flow Capacity DesignFlow  Velocity Time Depth Depth/
Ratio Total Depth
Ratio

(cfs) (cfs) (ft/sec) (min) (ft)
1 P-01 4.74 6.43 0.74 226 1.58 2.00 1.00
2 P-02 8.54 6.48 1.32 272 1.18 2.00 1.00
3 P-03 12.43 10.04 1.24 2.53 1.40 2.50 1.00
4 P-04 15.40 10.16 1.52 4.00 0.20 2.50 1.00
5 P-05 2.77 4.92 0.56 1.92 223 1.75 1.00
6 P-06 5.73 4.96 1.16 2.38 1.83 1.75 1.00
7 P-07 10.03 6.52 1.54 3.19 113 2.00 1.00
8 P-08 14.37 13.83 1.04 2.03 215 3.00 1.00
9 P-09 4.36 3.63 1.20 247 221 1.50 1.00
10 P-10 7.66 5.05 1.52 492 0.13 1.75 1.00
11 P-11 36.82 19.42 1.90 3.83 1.14 3.50 1.00
12 P-12 3.30 3.63 0.91 213 2.56 1.50 1.00
13 P-13 591 5.05 1.17 392 0.16 1.75 1.00
14 P-14 58.77 26.54 221 492 0.30 3.99 1.00
15 P-15 58.77 28.56 2.06 6.23 0.15 3.79 0.95
16 P-16 5.02 6.49 0.77 235 213 2.00 1.00
17 P-17 8.26 10.19 0.81 1.85 1.86 2.50 1.00
18 P-18 11.78 10.23 1.15 2.40 1.09 2.50 1.00
19 P-19 14.85 9.74 1.52 3.02 1.18 2.50 1.00
20 P-20 17.60 10.16 1.73 3.65 0.22 2.50 1.00
21 P-21 4.27 3.61 1.18 2.80 1.29 1.50 1.00
22 P-22 6.73 4.96 1.36 2.81 1.32 1.75 1.00
23 P-23 2.76 4.93 0.56 1.89 1.44 1.75 1.00
24 P-24 5.56 4.93 1.13 231 1.18 1.75 1.00
25 P-25 8.35 6.46 1.29 266 1.33 2.00 1.00
26 P-26 12.26 6.50 1.89 3.90 1.13 2.00 1.00
27 P-27 3.78 3.63 1.04 243 147 1.50 1.00
28 P-28 7.56 6.51 1.16 243 1.80 2.00 1.00
29 P-29 11.12 9.77 1.14 3.03 0.95 2.50 1.00
30 P-30 21.28 14.00 1.52 479 0.20 3.00 1.00
31 P-31 2.80 3.62 0.77 202 177 1.50 1.00
32 P-32 5.67 8.17 0.69 465 0.19 2.25 1.00
33 P-33 5.84 8.06 0.73 211 1.93 2.25 1.00
34 P-34 8.60 10.26 0.84 191 230 2.50 1.00
35 P-35 3.95 4.95 0.80 229 179 1.75 1.00
36 P-36 16.36 14.12 1.16 231 1.93 3.00 1.00
37 P-37 22.61 13.99 1.62 3.20 1.33 3.00 1.00
38 P-38 24.41 14.30 1.71 3.48 0.23 3.00 1.00
39 P-39 3.86 3.62 1.07 251 164 1.50 1.00
40 P-40 7.77 4.96 1.57 3.45 1.37 1.75 1.00
41 P-41 3.23 3.64 0.89 2.63 1.58 1.50 1.00
42 P-42 15.33 14.26 1.08 2.85 1.54 2.60 0.87
43 P-43 17.81 14.15 1.26 4.23 0.66 2.44 0.81
44 P-44 3.95 4.39 0.90 7.78 0.10 1.00 1.00
45 P-45 26.36 13.96 1.89 3.98 0.50 3.00 1.00
46 P-46 26.34 14.53 1.81 5.05 0.31 3.00 1.00

47 P-47 11.12 10.44 1.07 4.08 0.24 2.50 1.00
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Profile ot
Main Street Storm Sewer

03/18/2026 3:35:00 PM

3+30 3+40 3+50 3+60 3+70 3480 3490 4400 4410 4420 4430 4440 4450
Station (ft)

&
---------------------------------------------- o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 28 @2
8 e 93
_____________________________________________ g o9 )
H-bies AT S-4
g ek a2
""""""""""""""""""""""" P ki E] s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Heip 2[2 4
e f
______________________________________________ ol 5
& b
""""""""""""""""""""""" T
R
""""""""""""""""""""""" &g
7777777777777777777777777777777777777777777777 £
L Ao
""""""""""""""""""""""" L
.............................................. Slawe 90005 1t s
i Uw Invert 5.06 ft o
7777777777777777777777777777777777777777777777 i B vt & Up Invett 5.04 1
I o h Wi Invert ST
"""""""""""" Siope! 0.0016 i
rrrrrrrrrrrrrrrrrrrrrrr - -Hginyer 5 8 j
D Invert 5.1 :
2400 2410 2420 2430 460 4470 4480 4430 5+00 5+10 5+420 5+30 5+40 5450 5460 5470 5480 5+90 6+00 E+10

Node ID:

Bim (ft):

Invert [ft]:

Min Mipe Cover (it}

May HGL [ft):

MH12 MH13 MH14 MH15 Sut-01
1079 1081 11.87 1118

565 513 508 584 501
364 393 1.99 214

1079 961 945 .02 861

Link ID:

P12

P13

P14

Length [ft):

Dia (in}:

Slope (ft/ft):

Up Invert (it}

Dinlnvert (ft):

Mas: @ (cfs)

Max Vel (ft/s):

Max Depth (ft):

wie [L0IE]
565 513
513 508 5.04
33 591 88.77
213 392 492
1.50 1.75 39




|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

03/18/2026 3:15:00 PM

Prefile Plet
Main Street Sterm Sewer

: o | e
: . : o
' : | E
s e "
: i A g
L 3] Byl 2
S =] Ha % H
20 a : S8 :
5w = =an
ol 3 ]
=TT e T e T [ e e e e R R R
Pl
-3 P05 N N S SN N SO S SO SO AR N SN SO S NS S S NN AU S SN SO SN SN S SO S SN SN SO AU SO SN ) SN SN AU SRS SO NS SRS SN SN AU SN (NN oS | N I SO A SR
G L
""""""""""""" oy
R
10 i=
P N () N A NS SN SN N AU NSRS SR N RN N ST SRR SR ) SRR SRS SR SR R S Lnk DB el
Lenath 88,00 Lent 57\ W
LLS FEa R e A B B Rt EEREE Rt ERRR - - IR Diadg.in 1| [ af
Dia auu}g‘ EIH
a4 - R R S N - - R R S R B — L o <iope i 0ns Y| 6
| Up Invert 5.04 ¥ :
b i:-. H ;‘Lﬂ :Unlnv?n aT
g
g
&
& Dia B0.00TA,
w : Slewe 0.0008 it : : HEN - o
Invert 558/ ] ] |
P W [ Slepe 1.0008 futt
B H H ! ! H Up InyeifS 4t fi
Prinyent 528 1
1400 1420 1+40 1960 1480 2400 2+20 2+40 2460 2480 3400 3420 3440 3460 3480 4400 4420 4+20 4450 4430 S+00 5420 5140 5460 5480 6400 6420 6440 6460 6+80 7400 420 7+AD T4B0 T4B0 B+00 20 GdD 6460 G480 9400 $:20 $10 $460 $:80 10:00 10+20 10+40 10+6D 10+80 11400 11420 11+40 11460 11480
Statien (i
Nede ID: MH16 MH17 MH18 MH13 MH20 MH14 MH15 ut-01
Rim (ft): 1037 1068 1068 1074 1064 11.07 1.8
Irwvert (f): 591 558 541 528 512 5.08 5.04 501
Min Pipe Cever (f} 245 260 277 2.9 302 1.99 214
Max HGL (R 1037 1068 1058 1023 970 945 9.02 861
Link ID: P16 P17 P18 P13 P-20 P14 P15
Length ()} 301.00 207.00 157.00 213.00 43.00 88.00 57.00
Dia (in): 24.00 3000 3000 30,00 3000 48.00 48.00
Slepe (ft/t): 0.0011 0.0008 0 0.0008 00003 0.0005 0.0005
Uplnvert (ft;: 531 558 541 5.29 512 5.08 5.04
Dnlnver (it} 558 541 528 512 5.08 5.04 501
Max @ (cfs) 5.02 826 11.78 1485 17.60 58.77 58.77
Ma Vel (ft/s): 235 185 240 3.02 365 4.92 623
Mas Depth (ft): 200 250 250 250 250 399 373




|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

03/18/2026 3:30:00 PM

Profile Plot
Main Street Storm Sewer
: 8
: o
: E
: ur
. £
: B
® -5
o :
Byl
a
Baow
S8
£la ik
o8
B | e T TP PP Pr PP PE PR PR e P EP EERY DEEEPR PP o
) ]
o e e e et e 1 S Al Sk SRR BRI s o (R AR D PLED P
g FY-EUNSE S S S AU SOt SOt AN SUROUOU SOt AU SRR SRR NSOt ey U SO SRS S SOV S ST IS O FO S NSO SRR SR SR NS S SR B Lencth SE.00 f At
E Dia 36.00in
L et e T e B e e B e et e e e R R T S e s EShhnl SEELELTERERDE SEERES EEERERISERERELERE FEPE ~Sldpe BO00G -1~ i -
Up Invert 8.03 ft
| s s s e s s et | | s i St S e e St el el S et St St Sl SRR Rl | R SR T i 3007 717 N
FYECESN IS S AR SN SO U AU SONNOU SNS MU M SN SN S SHR SN NSNS MRS SUNRIS NSRS AU S SNSRI S HOUUN S SRR NUSSNS SR SN MUY HR S
Link 1B R-21
L e R LeNg 21600 f 14 kD Ry -
761 JUUL SO TS ST SUUUN SO S Dia1800in_ | - e et 22200
b Sibwe 0.0016 fi#ft Uia 2100 iri
gad W] \wert 586t L Siope 00013 it
Dn Invert 5,32 ft U Invert §.32 f
724 B O SR EEEEE SELPEPE PEPERE EEEPES URDERHEREER SO PE PPEPN -- B P EEPE PEPEEDY CPPPEP PEPEPE AEPEPR - D Inwert 803
PRI e SN NN SN SN S SO SN RS SO SO S IO N s SR S R DN SN RN SR S
0490 1400 1410 1420 1430 1440 1450 1460 1470 1480 1490 2400 2410 2+420 2430 2440 2450 2460 2470 2460 2480 3400 3+10 3420 3430 3+40 5+450 3460 3470 F+B0 3400 4400 4410 4420 4430 4440 4+50 4460 4470 4480 4490 5400 5410 5:20 5:30 5440 5450 5460 5470 5480 5480 6400
Station (]
Node ID: WHZ1 WHZZ MH30 Qw05
Rim (it} 1042 1042 1120
Iimerert (it} 566 532 503 5.00
Min Pipe Cover(t): 326 3B 317
Max HGL (ft): 999 943 879 861
Link ID- P21 m22 P-30
Length(it): 216.00 22200 58.00
Dia (in): 18.00 21.00 36.00
Slope (Rt 00016 0003 0.0008
Up Imwvest (fe): 5.66 532 5.03
Dn lmerest (fe): 532 503 5.00
Max Q (cfs): 427 673 21.28
Max Vel (ft/s): 280 281 479
Max Depth(it): 1.50 1.75 3.00




Elevation (f)

|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

Prafile Plet

Main Street Sterm Sewer

3

Tim 10012t
Invert] 5.

Link

Lensth

Pin 2

Link.

Slepe 0.

RO13 ft

Lengt

UN Irivies
B i

97 it
$t 576 1t

Slepe:

U
B I

ID MHZE

od

Invért |5.32 f

Lefth 21 208%
in 24,0810

e 0001

Invert 5'32 ft

03/18/2026 3:05:00 PM

Invert 5.0

ID|oug-08
o

K [0 P k
Lenplh 55,0

i 36.00 jn

Uplnvert 5

DOrtlrevert 5007

Node ID:

Rim (R):
Invert(R):

Min Pipe Cover{ft):
Max HGL (ft):
Link ID:
Length(R}:
Dialink

Shepe (ft/f):
Up Invert{ft):
Dn Invert{ft):
Man @ (efe):
Max Vel (ft/s):

1+20

1+40

1460 1+80

2+00 2420 2+40 2460 2+80 3+00 3+20 3+40 3460

3+80

4+00

4+20

4+40

4460

4+80

5+00

5*‘20 5*‘40
Statien (1)

5460

5480

6+00

6+20

6+40

6460

6+80

7400

7+20

7+40

7460

7480

8+00

8420

B8+40

8460

B84+80

8400 %+20

8440 8+60

MHZ3

MH24

MH25

MH2E

MH30

Out-05

10.04

1012

1020

1045

11.20

576

855

832

503

5.00

232

261

285

313

317

1004

1012

990

964

879

861

P-23

P-24

P25

P-26

P-30

163.00

163.00

212.00

264.00

58.00

21.00

21.00

24.00

2400

36.00

00013

0.0013

0.0011

0.0011

597

576

555

532

5.03

5.78

555

532

5.03

5.00

278

556

835

1226

21.28

1.83

231

266

390

479

ax Depth (ft}

1.75

175

200

2.00

3.00




|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

03/18/2026 2:55:00 PM

Profile Mot

Main Stieet Storm Sewer

13
LT T T Er T T R T S et T T e
LT D et e T T S T e e e e T P T T Or EE TP P P PP PP L CEEE LR E e CEP PR
124 s T e B S e e e A e S i IR SRl S SeEEERE SRRt B S
122 e s SR

0% DN Ot S O USRS OO OO At IOUUMRNE U O SOt VUMt U SOOI OO U O SO N

A

B4
118 =

G4 B
115 -

Elevation (1)

LinkID P23 - U

Link IBp-28 172.00 ft Link ID

Length 263.00 i [ o [ : [ Slope 0.0008 fit

Dia 24,0017 : . B H H Up Invert 515 ft
e - Slope 0.0011 fifk L H N R : L Brlpver-5 051 - -

Slowe 0.0016 fti Up Inivert 5.47 : : : : : H :

U Ipivert 531 - Bnivert 5:18 f,

Pnwent5478 o : [ - : [

4.4 . -
W 4o 4480 5460 5480 600 Be20
Station (ft)
Node D: MH27 MHZ8 MH29 MH47 Out-04
R i o 1084 R 1081 1002
Ireert [ft): 581 547 5.18 508 5.00
Min Pipe Caver [/} 390 337 313 338
Max HGL (i) 489 947 893 875 861
Lirk 1D: P27 P-28 P-23
Length [ft): 214.00 263.00 172.00
Dia [in): 1800 24.00 30.00
Slope [f/ft): 0.8016 0.0011 0.0008
Up Irwert [ 581 547 518
Din Inwert ft): 5.47 518 505
Max O [cfs) 378 756 1112
Max Vel [fts]: 243 243 383
Max Depth [ft]: 150 200 250




128
128

1244

1224----

124

24

w

884

Elevation (f)

@
n

84

Node :ID MH3:

|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

Length244.00 ft

| Slewe 0.0009 ftift

- i 27 00T -

Prefile Plet
Main Street Steim Sewer

Nede IR} MH36

U [riverf 6 58 ft
Bninvert 666

- - Limk
Lene

: Slewei0.0006 ft/ft

U Ihiert s 93t
Bn iniert 578 ft

o ink ID P-33)

444
Slgee 0.0006 it ”\gwgrs 00 ir
LpImvert5.78. & 00008
Dn Invert 563

I

inwert 5 8

B

03/18/2026 3:30:00 PM

Ehigtt 120000 1

Dn Iniert 5.53

Hp Inyert 560 1

: Cw oy
: 24
\ i
Lk gl 2 g
Lei gmssua\\ﬂ =1
Dia 3800 Y |9
Slope 0.0006 i 5 |2
g fver 557700 = (7
D e

Nede: ID:

i (ft):
Irnvert (ft):
Min Pipe Cever (f):
Max HGL (f):
Link ID:
Length (f):
Dia (in):
Slepe: (ft/f]:
Uplnvert (ft):
Dnlnvert (ft):
Max @ (cfs):
Max Vel (ft/s)

14+00

15+50

16+00

Max Depth (ft):

4+00 4+50 5+00 10+00 10+50 11+00 12400 12+50 13+00
Statien (ft]
MH31 MH32 MH33 MH34 MH3E MH37 MH38 MH45 MH46 But-02
10.80 1090 11.04 11.20 10.94 1062 1064 10.62 1121
.27 693 6.88 666 5.94 578 563 560 553 5.47
203 172 191 204 200 1.84 2m 202 2.68
10.80 1064 1059 1048 1032 10.06 962 939 293 861
P-31 P32 P-33 P-34 P-36 P-37 P-38 P-45 P-46
21500 54.00 244.00 264.00 263.00 256.00 43.00 120.00 95.00
1800 27.00 27.00 3000 36.00 36.00 36.00 36.00 3600
0.0016 0.0089 0.0003 0.0008 0.0006 0.0008 0.0006 0.0008 0.0006
iz 693 688 6.66 594 578 563 5.60 553
693 6.88 666 6.44 5.78 563 5.60 5.53 5.47
280 567 584 860 16.36 2261 240 26.36 2634
202 465 21 191 23 320 348 3.98 5.05
1.50 225 225 250 3.00 3.00 3.00 3.00 3.00




Elevation (i)

pogog e~
- © N B

N 11
Thvert 6

|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

Profile Plot
Main Street Stom Sewes

U Invert 5.63 i
B invert $.601

00io. # | Link I
‘Slope 0,00061tbift .i’:'“ ‘h in Cength T20.00 i
CUplnvert 578 ; b sedon e
 Dninveirt 5,63 t o lowe 00006 fifd

_Umlovert 560
Bninvert 5.53 ft

Link 1BP-48 -
Lensth 9
Bi3s

03/18/2026 3:05:00 PM

ede TP Sut-02

Naode ID

Pim (F):

Irevest (ft)

Min Pipe Cover (ft)
Max HGL (ft)

Link ID

Length (ft)

Dia (in)

Slape (ft/f).

0+80 1400 1420 1440 1460 1480 2400 2420 2+40

2460 2480 3+00 3+20 3+40 3460 3480 4400 4+20

4+40 4460 4480 5400 5+20 5+40 5+60 5+80 6+00 6+20 6+40

6+60 6480 7+00 7420 7+40 7460 7480 6+00 5+20 G+40 8460 B+80 9+00 9+20 G+40 9+60 9+

80 10400 10+20 10+40

10+60 10+80 11+00 11420 11+40

Up Invert (ft):

Dn Invet (ft)

Max @ (cfs).

Max Vel (ft/s):

Max Depth (ft):

Station (/)

MH35 MH36 MH37 MH38 MH45 MH46 8ut-02
11.03 10.94 1062 10.64 1062 .21
626 594 5.78 563 5.60 5.53 547
302 200 184 20 2.02 268
1054 10.32 10.06 962 9.39 8.98 861

P35 P-36 P37 P38 P-45 P-46

24500 268.00 256.00 4300 12000 95.00

21.00 36.00 36.00 36.00 36.00 36.00

00013 0.0008 0.0006 0.0008 0.0008 0.0008

626 5.94 578 5.63 5.60 653

594 5.78 5.63 5.60 553 5.47

395 16.36 2261 244 26.36 2634

229 23 320 348 398 5.09

175 300 300 300 300 300




104

Tode ID ME:

|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

_62 £t

Tim 1

96

924

Elevation ()

724

68

6.6

64

6.2

58

56

54

52

Profie: Plot
Main Street Storm Sewer

0,64 F

ode! ID MHS:
Inwert §.63 £t |

Tim

Link ID P-38

engthy 49:00 fti - - - - -
| Dia 36.00in

""" SiepE L0005 AT
Up Invert 5,63 ft

Link 0 P-4

R 120

T TR Tee——

Tim T1.z1 o

Tan

" Slope 0 D00B A
! Uplwert 550 1

! Dninvert 5.53 ft

583

werk

------ Bim 36 0T i
Slope 00006 it

03/18/2026 3:35:00 PM

------- Link ID P-4

.47 fr

Length 95.00

ode ID:Ouc-02

nvert

1+20

2+40 2460 2+80

300

3+20

3+40 3460 3480 4400
Station (ft]

5+20

5+00 B+20

Nade ID:
PRim (f):
Iveest: (ft)

MH44

MH37

MH38

MH45

MH46

Out-02

1062

1062

1064

10,62

na

677

563

5.60

553

547

Min Pips Caver (ft)
Max HGL (ft)

285

184

201

202

268

1062

10.06

9.62

9.33

898

8.61

Link 1B

P44

P37

P-45

P45

Length(ft).

45.00

256.00

120,00

95.00

Dia (in)

12,00

36.00

38.00

36.00

Slope (fA1):

0.0202

0.0006

0.0006

Up Invet (ft)

877

578

5.60

553

Dnlnvert (ft).

578

563

5563

5.47

Max @ (cts)

395

2261

28.36

2634

Mae Vel [ft/s).

77

328

398

5.05

Max Depth (ft]

1.00

300

3.00

300

300




96

944

Elevation (f)

9.2

88

86

84

79 fe

|Attachment-E: Storm Sewer Network Analysis Results using Sacramento Method. |

Profile Plot
Main Street Storm Sewes

8

S8
: [ : ! : !
: =R : : : :
.y CPas : : : :
H T H H i H 0
Ho : : : : :

s
P :zzg : : : H
=T : : : : : H
Yl : : : : :
] . . . i .
#la :
HEY : : : :
il [Tl |

- Slape 0015 1t
Up Invért 7.79

“ Bin36.00in
Slepe 00086 i/t

03/18/2026 3:45:00 PM

23

Negde I MH43
Invert &.3

Dier 381

1400 1420 1440

1460 1480 2400 2+

3400 3+20 3440 3460 3+80 4400

4+40  4+60 4480 5400 5+20 5+40 5460 5480 6+00 6+20 6+40 6460 6480 7+00 7+20 7440

7+80 B+00 8+20 B+40 B+60 B+80 9400

0480 4420 9+420 9+40 9460 9480 10+00 10+20 10+40 10+60 10+8(
Station (ft]
Naode ID: MH39 MH40 MH42 MH43 But-03
Rim (ft): 1110 11.23 11.53 11.18
Irevest (ft) 77 740 653 .37 .27
Min Pipe Caver (ft) 1.8 208 200 1.81
Max HGL (ft) 11.10 10.47 918 8.92 861
Link ID: P-40 P42 P43
Length (ft) 28408 26308 167.00
Dia (in); 2100 36.00 300
Slope [ft/ft) 00013 00006
UpInvert (ft). 740 e53 837
Dnlnwvert () 7.03 837 827
Max @ (cfs). 777 1533 17.81
Max Vel (ft/s) 345 285 423
Max Depth (ft) 175 268 244




Storm Sewer Network Analysis Results using Sacramento Method. |

|Attachment-E

03/18/2026 3:25:00 PM

Prafile Mot
Main Street Storm Sewer

o r2fs shoanf g |nl |z
cooanp a1l epo) 32| |2
T N £ Er=
. . ' i ' i i ' ==
. . ' . ' . . i Sogeoo
i v v . " . i i 3 et PR T olm
R e == o) @ | &3
o A spo L g | [
H H | H | H H | BEREE
N A SO ER
. Y 4. Gpa
@
2 it wm 5=
EPHH JI =VOm E[(=|Cf— |
N [ g
N Lol & alio]m
o Lie Mﬁmummmnu
Lo [ &%= =
N O |
=
,m
s'g asmewri | 1 0 0
R ER =R s RS
Lo gemnar ceomt | . HEEISE
= L
_ScEm
4mm:9 -
i e _
s8E8Ly aHER R
=R LR ] SN P ey i
et 2w g2 E-- 4 T b RF|=
SEPERES
L7
. H N : : : 5
T I S S S S S S H RN S
Lo =an oo : : .
iz I - 1 3] =
Lo =eo, — - — : o[ EE
m ® @ T o N @ 9 N ® o o= o - T oo @ T N ® ©oQ )
e o o~ o~ o~ A - - - - =] =3 =] =} - o o ~ L w w
¢ e a9 s = = e 8 g8

() uanersiz

Node [D:




Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

&)

PRE DEVELOPMENT

Reach

Routing Diagram for DETENTION POND SIZING - PRE DEVELOPMENT

Prepared by Harsev Singh, Printed 03/21/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC




|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

DETENTION POND SIZING - PRE DEVELOPMENT Type | 24-hr Rainfall=5.31"
Prepared by Harsev Singh Printed 03/21/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC Page 2

Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 2S: PRE DEVELOPMENT Runoff Area=56.802 ac 0.00% Impervious Runoff Depth=4.07"
Flow Length=1,800" Slope=0.0010"/" Tc=125.5min CN=89 Runoff=46.30 cfs 19.262 af

Total Runoff Area = 56.802 ac Runoff Volume = 19.262 af Average Runoff Depth = 4.07"
100.00% Pervious = 56.802 ac  0.00% Impervious = 0.000 ac



|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

DETENTION POND SIZING - PRE DEVELOPMENT Type | 24-hr Rainfall=5.31"
Prepared by Harsev Singh Printed 03/21/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 2S: PRE DEVELOPMENT

Runoff = 46.30 cfs @ 11.53 hrs, Volume= 19.262 af, Depth= 4.07"
Routed to nonexistent node 1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type | 24-hr Rainfall=5.31"

Area (ac) CN Description
56.802 89 <50% Grass cover, Poor, HSG D
56.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79.1 1,500 0.0010 0.32 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps
46.4 300 0.0010 0.1 Sheet Flow,
Cultivated: Residue<=20% n=0.060 P2=2.10"

1256.,5 1,800 Total

Subcatchment 2S: PRE DEVELOPMENT

Hydrograph
(I

504 | [46.30 cfs |

o | Type | 24-hr

445 4

b Rainfall=5.3

e J unoff Area=56.802 ac
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3 i,’/ TN ATIV1I u\,v‘ | | [ |
3 265/ Clow | enath=1 00"
é 24y riow Lerngt 1,0U
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204" Slope=0.0010'/"

:Ilgé/ T Aam=d DR R vl
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8 2
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D

POST DEVELOPMENT DETENTION POND

Reach Routing Diagram for DETENTION POND SIZING - POST DEVELOPMENT
Prepared by Harsev Singh, Printed 04/25/2026

HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC




|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

DETENTION POND SIZING - POST DEVELOPMENT Type | 24-hr Rainfall=5.31"
Prepared by Harsev Singh Printed 04/25/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC Page 2

Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 2S: POST DEVELOPMENT Runoff Area=56.802 ac  0.00% Impervious Runoff Depth=4.18"
Tc=18.1 min CN=90 Runoff=142.70 cfs 19.766 af

Pond 1P: DETENTION POND Peak Elev=8.61" Storage=521,911 cf Inflow=142.70 cfs 19.766 af
Outflow=9.42 cfs 17.357 af

Total Runoff Area = 56.802 ac Runoff Volume =19.766 af Average Runoff Depth = 4.18"
100.00% Pervious = 56.802 ac  0.00% Impervious = 0.000 ac



|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

DETENTION POND SIZING - POST DEVELOPMENT Type | 24-hr Rainfall=5.31"
Prepared by Harsev Singh Printed 04/25/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 2S: POST DEVELOPMENT

Runoff = 142.70 cfs @ 10.10 hrs, Volume= 19.766 af, Depth= 4.18"
Routed to Pond 1P : DETENTION POND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type | 24-hr Rainfall=5.31"

Area (ac) CN Description
* 56.802 90 <50% Grass cover, Poor, HSG D

56.802 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.1 Direct Entry,

Subcatchment 2S: POST DEVELOPMENT

Hydrograph

o] [(142.70cfs |

Mﬁ// ;/ Type | 24-hr

1301 Rainfall=5.31"

1204" A e o ale
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1004 Runoff Volume=19.766 af
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; 80_3/ / - A A L
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|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

DETENTION POND SIZING - POST DEVELOPMENT Type | 24-hr Rainfall=5.31"
Prepared by Harsev Singh Printed 04/25/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC Page 4

Summary for Pond 1P: DETENTION POND

Inflow Area = 56.802 ac, 0.00% Impervious, Inflow Depth = 4.18"

Inflow = 142.70 cfs @ 10.10 hrs, Volume= 19.766 af

Outflow = 9.42 cfs @ 14.53 hrs, Volume= 17.357 af, Atten= 93%, Lag= 265.6 min
Primary = 9.42 cfs @ 14.53 hrs, Volume= 17.357 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev= 8.61' @ 14.53 hrs Surf.Area= 156,946 sf Storage= 521,911 cf

Plug-Flow detention time= 1,291.9 min calculated for 17.348 af (88% of inflow)
Center-of-Mass det. time= 1,221.2 min ( 1,977.6 - 756.4 )

Volume Invert Avail.Storage Storage Description
#1 5.00' 918,660 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.00 132,897 0 0
6.00 139,386 136,142 136,142
7.00 145,994 142,690 278,832
8.00 152,747 149,371 428,202
9.00 159,685 156,216 584,418
10.00 166,897 163,291 747,709
11.00 175,004 170,951 918,660
Device Routing Invert Outlet Devices
#1  Primary 8.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 5.50' 8.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=9.42 cfs @ 14.53 hrs HW=8.61' (Free Discharge)
1=Orifice/Grate (Orifice Controls 6.62 cfs @ 3.75 fps)
2=0Orifice/Grate (Orifice Controls 2.80 cfs @ 8.02 fps)



DETENTION POND SIZING - POST DEVELOPMENT

|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

Prepared by Harsev Singh
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC

Type | 24-hr Rainfall=5.31"
Printed 04/25/2026

Page 5
Pond 1P: DETENTION POND
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|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

DETENTION POND SIZING - POST DEVELOPMENT Type | 24-hr Rainfall=5.31"
Prepared by Harsev Singh Printed 04/25/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC Page 6
Pond 1P: DETENTION POND
Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)
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|Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.

DETENTION POND SIZING - POST DEVELOPMENT Type | 24-hr Rainfall=5.31"

Prepared by Harsev Singh Printed 04/25/2026
HydroCAD® 10.20-8a s/n 12915 © 2025 HydroCAD Software Solutions LLC

Hydrograph for Pond 1P: DETENTION POND

Time Elevation Time Elevation Time Elevation Time Elevation
(hours) (feet) (hours) (feet) (hours) (feet) (hours) (feet)
0.00 5.00 26.00 8.15 52.00 6.81 78.00 6.02
0.50 5.00 26.50 8.11 52.50 6.79 78.50 6.01
1.00 5.00 27.00 8.08 53.00 6.77 79.00 6.00
1.50 5.00 27.50 8.04 53.50 6.75 79.50 5.99
2.00 5.00 28.00 8.01 54.00 6.73 80.00 5.99
2.50 5.00 28.50 7.98 54.50 6.71 80.50 5.98
3.00 5.00 29.00 7.95 55.00 6.69 81.00 5.97
3.50 5.01 29.50 7.93 55.50 6.67 81.50 5.96
4.00 5.03 30.00 7.90 56.00 6.65 82.00 5.95
4.50 5.05 30.50 7.87 56.50 6.63 82.50 5.95
5.00 5.08 31.00 7.84 57.00 6.61 83.00 5.94
5.50 5.12 31.50 7.81 57.50 6.59 83.50 5.93
6.00 5.17 32.00 7.78 58.00 6.58 84.00 5.93
6.50 5.22 32.50 7.76 58.50 6.56 84.50 5.92
7.00 5.28 33.00 7.73 59.00 6.54 85.00 5.91
7.50 5.37 33.50 7.70 59.50 6.52 85.50 5.91
8.00 5.46 34.00 7.67 60.00 6.50 86.00 5.90
8.50 5.58 34.50 7.65 60.50 6.49 86.50 5.89
9.00 5.74 35.00 7.62 61.00 6.47 87.00 5.89
9.50 5.98 35.50 7.59 61.50 6.45 87.50 5.88
10.00 6.56 36.00 7.57 62.00 6.44 88.00 5.88
10.50 7.71 36.50 7.54 62.50 6.42 88.50 5.87
11.00 8.05 37.00 7.51 63.00 6.40 89.00 5.87
11.50 8.25 37.50 7.49 63.50 6.39 89.50 5.86
12.00 8.38 38.00 7.46 64.00 6.37 90.00 5.86
12.50 8.48 38.50 7.44 64.50 6.36 90.50 5.85
13.00 8.54 39.00 7.41 65.00 6.34 91.00 5.85
13.50 8.58 39.50 7.38 65.50 6.33 91.50 5.84
14.00 8.60 40.00 7.36 66.00 6.31 92.00 5.84
14.50 8.61 40.50 7.33 66.50 6.30 92.50 5.83
15.00 8.60 41.00 7.31 67.00 6.28 93.00 5.83
15.50 8.60 41.50 7.28 67.50 6.27 93.50 5.82
16.00 8.59 42.00 7.26 68.00 6.25 94.00 5.82
16.50 8.58 42.50 7.24 68.50 6.24 94.50 5.81
17.00 8.57 43.00 7.21 69.00 6.23 95.00 5.81
17.50 8.56 43.50 7.19 69.50 6.21 95.50 5.81
18.00 8.54 44.00 7.16 70.00 6.20 96.00 5.80
18.50 8.52 44.50 7.14 70.50 6.19 96.50 5.80
19.00 8.51 45.00 7.12 71.00 6.17 97.00 5.80
19.50 8.49 45.50 7.09 71.50 6.16 97.50 5.79
20.00 8.47 46.00 7.07 72.00 6.15 98.00 5.79
20.50 8.46 46.50 7.05 72.50 6.14 98.50 5.79
21.00 8.44 47.00 7.02 73.00 6.13 99.00 5.78
21.50 8.42 47.50 7.00 73.50 6.11 99.50 5.78
22.00 8.41 48.00 6.98 74.00 6.10 100.00 5.78
22.50 8.39 48.50 6.96 74.50 6.09
23.00 8.37 49.00 6.94 75.00 6.08
23.50 8.35 49.50 6.91 75.50 6.07
24.00 8.33 50.00 6.89 76.00 6.06
24.50 8.29 50.50 6.87 76.50 6.05
25.00 8.24 51.00 6.85 77.00 6.04
25.50 8.19 51.50 6.83 77.50 6.03
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Attachment-G: Hydrological soil group from NRCS Soil Web.

Hydrologic Soil Group—Yolo County, California

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Wa

Willows silty clay loam, |D 50.3
0 percent slopes,
MLRA 17

85.7%

Wb

Willows clay, 0 percent |D 8.4
slopes, MLRA 17

14.3%

Totals for Area of Interest 58.6

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

usDA  Natural Resources Web Soil Survey
== Conservation Service National Cooperative Soil Survey

8/18/2022
Page 3 of 4



Attachment-G: Hydrological soil group from NRCS Soil Web.

Hydrologic Soil Group—Yolo County, California

Rating Options

Aggregation Method: Dominant Condition

Aggregation is the process by which a set of component attribute values is
reduced to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the
attribute being aggregated, the first step of the aggregation process is to derive
one attribute value for each of a map unit's components. From this set of
component attributes, the next step of the aggregation process derives a single
value that represents the map unit as a whole. Once a single value for each map
unit is derived, a thematic map for soil map units can be rendered. Aggregation
must be done because, on any soil map, map units are delineated but
components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding
component typically makes up approximately 60% of the map unit. Percent
composition is a critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values
for the components in a map unit. For each group, percent composition is set to
the sum of the percent composition of all components participating in that group.
These groups now represent "conditions" rather than components. The attribute
value associated with the group with the highest cumulative percent composition
is returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break" rule determines which value should
be returned. The "tie-break" rule indicates whether the lower or higher group
value should be returned in the case of a percent composition tie. The result
returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cutoff: None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule: Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

USDA

Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

8/18/2022
Page 4 of 4
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|Attachment-H: Precipitation depth charts from NOAA NWS Web. |

NOAA Atlas 14, Volume 6, Version 2

USA*

Location name: West Sacramento, California,

Latitude: 38.5332°, Longitude: -121.5701°

Elevation: 17.84 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

R

Hin £

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. Average recurrence interval (years) |
Duration
1 | 2 [ s | 10 25 50 100 |[ 200 | 500 |[ 1000 |
5-mi 0.110 0.137 0.175 0.208 0.257 0.298 0.343 0.392 0.465 0.526
-Min 16 099-0.123)(|(0.123-0.153)||(0.157-0.197) [(0.185-0.237)||(0.217-0.307)||(0.244-0.367)||(0.271-0.437) |(0.299-0.519) |(0.334-0.652) ||(0.361-0.774)
10-mi 0.158 0.196 0.250 0.298 0.368 0.427 0.491 0.562 0.666 0.754
-min (0.142-0.176)|((0.177-0.220)|((0.225-0.282)||(0.265-0.340) ||(0.311-0.440) |(0.350-0.526)|((0.389-0.626)||(0.428-0.745)|(0.479-0.935) || (0.518-1.11)
15-mi 0.191 0.237 0.303 0.361 0.446 0.516 0.594 0.679 0.805 0.912
-min (0.172-0.213)|((0.214-0.266)|((0.272-0.341)||(0.320-0.411) ||(0.377-0.533)|((0.424-0.636)|((0.471-0.757)||(0.518-0.900) | (0.579-1.13) || (0.626-1.34)
30-mi 0.266 0.330 0.422 0.503 0.621 0.720 0.828 0.947 1.12 1.27
-min (0.240-0.297)|((0.298-0.370)|((0.379-0.475)||(0.446-0.572)|/(0.525-0.742)|((0.590-0.886)|| (0.656-1.06) || (0.721-1.25) || (0.807-1.58) || (0.873-1.87)
60-mi 0.369 0.459 0.586 0.698 0.862 1.00 1.15 1.32 1.56 1.77
-min (0.333-0.413)|((0.413-0.514)|((0.526-0.660)||(0.619-0.795) || (0.729-1.03) || (0.820-1.23) || (0.911-1.47) || (1.00-1.74) || (1.12-2.19) || (1.21-2.60)
2h 0.529 0.649 0.815 0.957 1.16 1.33 1.51 1.71 1.99 2.23
-hr (0.478-0.592)|((0.585-0.727)|((0.731-0.917)|| (0.849-1.09) || (0.982-1.39) || (1.09-1.64) || (1.20-1.92) || (1.30-2.26) || (1.43-2.79) || (1.53-3.28)
3-h 0.659 0.808 1.01 1.18 1.43 1.63 1.84 2.07 2.39 2.66
-hr (0.595-0.737)|((0.728-0.905)|( (0.907-1.14) || (1.05-1.35) || (1.21-1.71) || (1.34-2.00) || (1.46-2.34) || (1.57-2.74) || (1.72-3.36) || (1.83-3.92)
6-h 0.909 1.13 1.42 1.66 1.99 2.26 2.53 2.82 3.23 3.55
-hr (0.821-1.02) || (1.01-1.26) || (1.27-1.59) || (1.47-1.89) || (1.68-2.38) || (1.85-2.78) || (2.01-3.23) || (2.15-3.74) || (2.32-4.53) || (2.44-5.23)
12-h 1.19 1.55 2.02 2.40 291 3.30 3.70 411 4.67 5.10
-hr (1.07-1.33) || (1.39-1.73) || (1.81-2.27) || (2.13-2.73) || (2.46-3.48) || (2.71-4.07) || (2.93-4.72) || (3.13-5.45) || (3.36-6.55) || (3.50-7.50)
24-h 1.54 210 2.82 3.40 4.16 4.74 5.31 5.89 6.67 7.26
-hr (1.40-1.72) || (1.92-2.35) || (2.57-3.17) || (3.07-3.84) || (3.66-4.84) || (4.09-5.60) || (4.49-6.41) || (4.87-7.29) || (5.31-8.54) || (5.61-9.57)
24 2.01 2.69 3.56 4.25 5.16 5.83 6.51 718 8.07 8.74
-day (1.83-2.24) || (2.45-3.01) || (3.24-3.99) || (3.84-4.80) || (4.53-5.99) || (5.03-6.90) || (5.50-7.85) || (5.93-8.88) || (6.43-10.3) || (6.76-11.5)
34 2.33 3.07 4.02 4.77 5.75 6.48 7.21 7.93 8.89 9.60
-day (2.12-2.60) || (2.80-3.44) || (3.66-4.51) || (4.31-5.39) || (5.05-6.68) || (5.60-7.67) || (6.09-8.70) || (6.55-9.81) || (7.08-11.4) || (7.43-12.7)
4-d 2.60 3.42 4.45 5.26 6.32 711 7.89 8.66 9.67 10.4
-day (2.38-2.91) || (3.12-3.83) || (4.05-4.99) || (4.75-5.94) || (5.55-7.34) || (6.14-8.41) || (6.67-9.52) || (7.15-10.7) || (7.71-12.4) || (8.07-13.8)
7.4 3.19 4.20 5.46 6.44 7.70 8.62 9.52 10.4 1.5 12.4
-day (2.91-3.56) || (3.83-4.70) || (4.97-6.13) || (5.82-7.28) || (6.77-8.95) || (7.44-10.2) || (8.04-11.5) || (8.58-12.9) || (9.18-14.8) || (9.56-16.3)
10-d 3.58 4.74 6.17 7.27 8.67 9.68 10.7 11.6 12.8 13.7
-day (3.27-4.01) || (4.32-5.31) || (5.61-6.92) || (6.56-8.21) || (7.61-10.1) || (8.35-11.4) || (9.01-12.9) || (9.58-14.4) || (10.2-16.4) || (10.6-18.1)
20-d 4.63 6.11 7.91 9.28 11.0 12.3 13.5 14.6 16.1 171
-day (4.22-5.18) || (5.57-6.84) || (7.19-8.87) || (8.39-10.5) || (9.68-12.8) || (10.6-14.5) || (11.4-16.2) || (12.1-18.1) || (12.8-20.6) || (13.2-22.6)
30-d 5.61 7.35 9.45 1.1 13.1 14.5 15.9 17.2 18.9 201
-day (5.12-6.28) || (6.70-8.22) || (8.60-10.6) || (9.99-12.5) || (11.5-15.2) || (12.5-17.2) || (13.4-19.2) || (14.2-21.3) || (15.1-24.2) || (15.6-26.6)
45-d 6.87 8.86 1.3 13.1 15.4 171 18.7 20.2 22.2 23.6
5-day (6.27-7.68) || (8.07-9.91) || (10.3-12.7) || (11.9-14.8) || (13.6-17.9) || (14.8-20.2) || (15.8-22.6) || (16.7-25.0) || (17.7-28.4) || (18.2-31.1)
60-d 8.27 10.5 13.2 15.3 18.0 19.8 21.6 234 25.6 27.2
-day || (7.55-9.25) || (9.58-11.8) || (12.0-14.9) || (13.8-17.3) || (15.8-20.9) || (17.1-23.5) || (18.3-26.1) || (19.3-28.9) || (20.4-32.8) || (21.0-35.8)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.5332&lon=-121.5701&data=depth&units=english&series=pds
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Attachment-H: Precipitation depth charts from NOAA NWS Web. |

PDS-based depth-duration-frequency (DDF) curves
Latitude: 38.5332°, Longitude: -121.5701°
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Attachment-H: Precipitation depth charts from NOAA NWS Web.
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.5332&lon=-121.5701&data=depth&units=english&series=pds
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Attachment-l: Curve Number Table as per Urban Hydrology for Small Watersheds TR-55 manual.

Table 2-2a  Runoff curve numbers for urban areas

——
Curve numbers for
Cover description ——-—-————-——oooeoeeeenc ] hydrologic soil group —------—--—----
Average percent
Cover type and hydrologic condition impervious area 2 A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3:

Poor condition (grass cover < 50%) 68 79 86 89
Fair condition (grass cover 50% to 75%) ... 49 69 79 84
Good condition (grass cover > 75%) 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-Of-Way) .......ccccceveerriereneriienieneeeeesee e eeeen 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
FIZNEOF-WAY) o.viviiieiietireeeceee ettt 98 98 98 98

Paved; open ditches (including right-of-way). 83 89 92 93
Gravel (including right-of-way) .... 76 85 89 91
Dirt (including right-of-way) .......cccccceveverieeneninicieneseeeeiene 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4 ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin DOTAErS) .........ccccvvecvrieenieirineeeeeeseeeeeeseee e 96 96 96 96
Urban districts:
Commercial and BUSINESS .........ccceceveeveirenicieineneeeeereeeeeeenee 85 89 92 94 95
INAUSELIAL ..ottt 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (tOWN hOUSES) ........coeeeeeruinieieiniiceeeneeeeeeeee 65 7 85 90 92
T/A ACTE .ttt 38 61 75 83 87
1/B ACTE .ttt 30 57 72 81 86
1/2 acre .... 25 54 70 80 85
1 acre ....... 20 51 68 79 84
ZUACTES ..ttt ettt 12 46 65 7 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) & 7 86 91 94

Idle lands (CN'’s are determined using cover types
similar to those in table 2-2c¢).

1 Average runoff condition, and L, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are
directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN'’s for the newly graded pervious areas.
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|Attachment-J: Rainfall Distribution Map as per Urban Hydrology for Small Watersheds TR-55 manual. |

Figure B-2  Approximate geographic boundaries for NRCS (SCS) rainfall distributions
|
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Attachment-K: Gutter Spread Analysis.

Drainage Inlet Peak Flow Calculations

Sacramento Method Peak Flow

Nolte Method Peak

DMA ID No. of Drainage Inlet(s) Flow
in DMA 10-Year Flow at each DI | 100-Year Flow at each
Flow at each DI (cfs)
(cfs) DI (cfs)
DMA-1 2 1.557 2.320 0.160
DMA-2 2 1.248 1.866 0.125
DMA-3 2 1.264 1.890 0.125
DMA-4 2 0.760 1.146 0.065
DMA-5 2 0.908 1.365 0.085
DMA-6 2 0.971 1.459 0.090
DMA-7 3 0.955 1.425 0.097
DMA-8 3 0.958 1.429 0.097
DMA-9 2 1.430 2.134 0.145
DMA-10 2 1.105 1.657 0.105
DMA-11 2 1.099 1.647 0.105
DMA-12 2 0.856 1.289 0.075
DMA-13 3 1.124 1.673 0.120
DMA-14 2 1.172 1.754 0.115
DMA-15 2 1.178 1.764 0.115
DMA-16 2 1.028 1.542 0.095
DMA-17 2 0.921 1.385 0.085
DMA-18 2 1.429 2.132 0.145
DMA-19 2 0.792 1.194 0.070
DMA-20 2 0.898 1.351 0.080
DMA-21 2 0.908 1.366 0.085
DMA-22 2 0.909 1.367 0.085
DMA-23 2 1.296 1.938 0.130
DMA-24 2 1.233 1.844 0.120
DMA-25 3 0.845 1.264 0.083
DMA-26 3 0.808 1.209 0.080
DMA-27 3 0.573 0.862 0.053
DMA-28 2 0.912 1.372 0.085
DMA-29 2 0.909 1.367 0.085
DMA-30 4 0.447 0.672 0.040
DMA-31 2 1.242 1.858 0.120
DMA-32 3 0.868 1.297 0.087
DMA-33 1 1.519 2.291 0.130
DMA-34 2 1.276 1.907 0.125
DMA-35 1 1.350 2.040 0.120
DMA-36 2 0.804 1.211 0.070
DMA-37 2 1.284 1.920 0.130
DMA-38 2 1.281 1.914 0.125
DMA-39 2 1.077 1.615 0.105
DMA-40 4 0.742 1.107 0.075
DMA-41 3 0.547 0.824 0.050

DMA-42




|Attachment-K: Gutter Spread Analysis. |

Hydraulic Analysis Report

Project Data
Project Title: LB-WS-01

Designer: Harsev Singh
Project Date: Monday, November 4, 2024
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: Curb and Gutter Analysis 100 yr
Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0000 ft/ft

Cross-Slope of Pavement: 0.0180 ft/ft
Depressed Gutter Geometry
Cross-Slope of Gutter: 0.1458 ft/ft
Manning's n: 0.0150

Gutter Width: 2.0000 ft

Gutter Result Parameters
Design Flow: 2.3800 cfs

Gutter Result Parameters

Width of Spread: 9.2528 ft

Gutter Depression: 3.0680 in

Area of Flow: 1.0262 ft"2

Eo (Gutter Flow to Total Flow): 0.7305

Gutter Depth at Curb: 5.0666 in



|Attachment-K: Gutter Spread Analysis. |

Inlet Input Parameters
Inlet Location: Inlet in Sag

Percent Clogging: 0.0000 %
Inlet Type: Curb Opening
Length of Inlet: 4.0000 ft

Curb opening height: 4.0000 in

Local Depression: 2.0000 in

Inlet Result Parameters
Perimeter: 7.6000 ft

Effective Perimeter: 7.6000 ft

Area: 2.0000 ft"2

Effective Area: 2.0000 ft"2

Depth at curb face (upstream of local depression): 0.2647 ft
Computed Width of Spread at Sag: 1.8148 ft

Flow type: Weir Flow

Efficiency: 1.0000

Curb and Gutter Analysis: Curb and Gutter Analysis Nolte
Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0000 ft/ft

Cross-Slope of Pavement: 0.0180 ft/ft
Depressed Gutter Geometry
Cross-Slope of Gutter: 0.1458 ft/ft
Manning's n: 0.0150

Gutter Width: 2.0000 ft

Gutter Result Parameters
Design Flow: 0.1600 cfs



Attachment-K: Gutter Spread Analysis.

Gutter Result Parameters

Width of Spread: 1.1642 ft

Gutter Depression: 3.0680 in

Area of Flow: 0.2679 ft"2

Eo (Gutter Flow to Total Flow): 1.0000

Gutter Depth at Curb: 2.0374 in

Inlet Input Parameters

Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Curb Opening
Length of Inlet: 4.0000 ft

Curb opening height: 4.0000 in

Local Depression: 2.0000 in

Inlet Result Parameters
Perimeter: 7.6000 ft

Effective Perimeter: 7.6000 ft

Area: 2.0000 ft"2

Effective Area: 2.0000 ft"2

Depth at curb face (upstream of local depression): 0.0438 ft
Computed Width of Spread at Sag: 0.3001 ft

Flow type: Weir Flow

Efficiency: 1.0000
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56' PUBLIC R.OW.

BESIS OF BEARINGS:
BEING THE CALCULATED BEARING ACCEPTED AS NORTH
7705'29" EAST BETWEEN THE CERTAIN FOUND MONUMENTS AT
THE INTERSECTION OF SOUTHPORT PARKWAY WITH BRIDGEWAY
LAKES DRIVE AND THE INTERSECTION OF MARSHALL ROAD WITH
OTIS AVENUE, AS SHOWN ON THAT CERTAIN SUBDIVISION MAP
FOUND IN BOOK 2005 OF MAPS, PAGE 42 OF YOLO COUNTY
RECORDS.

PROJECT BENCHMARK:

SET REBAR & CAP. ELEVATION BASED UPON A FAST-STATIC
GPS OBSERVATION WITH A NATIONAL GEODETIC SURVEY (NGS)
OPUS SOLUTION.

ELEVATION = 11.06" (NAVD8S)

SURVEY NOTES:

1. RECORD EASEMENT & BOUNDARY INFORMATION SHOWN
HEREON AS PROVIDED BY RECORD DOCUMENTS IN THE
PRELIMINARY TITLE REPORT BY PLACER TITLE COMPANY,
ORDER NUMBER P—477290, DATED JULY 14, 2021. THIS
IS NOT A RECORD OF SURVEY NOR SHOULD BE
CONSTRUED AS ONE.

2. OTHER EASEMENTS OF RECORD MAY EXIST WHICH ARE
NOT SHOWN HEREON.

UTILITY NOTES:
1. UTLITES SHOWN HEREON ARE BASED UPON FIELD
OBSERVATIONS AND CITY OF WEST SACRAMENTO GIS MAPS.

LEGEND:

APN  ASSESSOR'S PARCEL NUMBER
BM

FH

%

P

STREET LIGHT
SLB  STREET LIGHT BOX
SSMH  SANITARY SEWER MANHOLE
" WATER METER
w WATER VALVE
YCR  YOLO COUNTY RECORDS

SEWER MANHOLE

SIGN

STORM DRAIN MANHOLE
STREET LIGHT

STREET LIGHT BOX

Scale 17 = 100

THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE
CITY OF WEST SACRAMENTO, COUNTY OF YOLO, STATE OF
CALIFORNIA AND IS DESCRIBED AS FOLLOWS:

PARCEL ONE:

LOTS 5 AND 10, MIDLAND SUBDIVISION OF WEST SACRAMENTO
COMPANY'S PROPERTIES, ACCORDING TO THE OFFICIAL  PLAT
THEREOF FILED IN THE OFFICE OF THE RECORDER OF YOLO
COUNTY, CALIFORNIA ON APRIL 8, 1913, IN BOOK 2 OF MAPS,
PAGE 75.

EXCEPTING FROM LOT 10, ALL THAT PORTION LYING WITHIN
THE PARCEL OF LAND DESCRIBED IN THE DEED RECORDED
AUGUST 21, 1963, IN BOOK 725, OF OFFICIAL RECORDS, AT
PAGE 102

APN: 045-260-008-000
PARCEL TWO:

Lor 83 OF wesT

COMPANY'S PROPERTIES, ACCORDING TO THE OFFICIAL PLAT
THEREOF OF THE RECORDER OF YOLO

FiL OFFICE
icounty M eosalov v s s v sock B2ion
MAPS, PAGE 7:

APN: 045-270-002-000
PARCEL_THREE:

LoT 82, OF  WEST
COMPANY'S PROPERTIES, ACCORDING TO THE OFFICIAL PLAT
THEREOF FILED IN THE OFFICE OF THE RECORDER OF YOLO
COUNTY, CALIFORNIA, ON MARCH 4, 1913, IN BOOK 2 OF
MAPS, PAGE 74.

ALSO LOTS 4 AND 11, MIDLAND SUBDVISION OF

THE
RECORDER OF YOLO COUNTY, CALIFORNIA ON APmL 5 1913,
IN BOOK 2 OF MAPS, PAGE 75.

APN: 045-270-001-000, 045-260-010-000
PARCEL FOUR:
THAT PORTION OF LOT 10, MIDLAND SUBDIVISION OF WEST
MENTO COMPANY'S ~ PROPERTIES, ACCORDING TO  THE
IN THE
RECORDER OF YOLO COUNTY, CALIFORNIA ON APRIL 8, 1913,

CA
F MAPS, PAGE 75, BEING MORE PARTICULARLY
DESCRIBED AS FOLLOWS:

BEGINNING AT THE NORTHWEST CORNER OF SAID LOT 10 OF
MIDLAND SUBDIVISION, THE SAME BEING AT THE INTERSEC’IW
OF THE CENTER LINE OF MARSHALL ROAD WITH THE

ONE" Or i CaaL RESERVE, D FEET WIDE. 45 SAD ROAD
AND CANAL RESERVE ARE SHOWN ON_THE 'AFOREMENTIONED
MAP; THENCE FROM SAID POINT OF BEGINNING EAST ALONG
THE NORTH LINE OF SAID LOT 10 AND THE CENTER LINE OF
MARSHALL ROAD 208 FEET TO A POINT; THENCE LEAVING SAID
LAST MENTIONED LINE SOUTH, PARALLEL WITH THE WEST LINE

: THENCE_WE!
PARALLEL WITH THE NORTH LINE OF SAID LOT 10, A DISTANCE
208 FEET TO A POINT ON THE WEST LINE OF SAID LOT
9 THENCE MoRm, AONS THE SAD WEST UNE OF LOT 10
CANAL

RESEWE 208 FEET 10 THE FOINT OF BECNNING.
APN 045-260-009-000

——— == == = SUBJECT BOUNDARY LINE
—— — — ——— — — —— INTERIOR PARCEL LINE
—— — — ——— — — —— ADJACENT BOUNDARY LINE
—— — ————— — ——— STREET CENTERUNE
EASEMENT, AS SHOWN
FENCE — CHAIN LINK

FENCE — WOOD
c——————— GAS LINE
oHy——————  OVERHEAD UTILTY LINE
ss———— SEWER LINE
So————— STORM DRAIN LINE
W WATER LINE

SURVEYOR'S STATEMENT:

THIS MAP REPRESENTS A TOPOGRAPHIC SURVEY COMPILED
FROM A GROUND AND AERIAL SURVEY BY CSA INC. IN
DECEMBER, 2021.

ALL INFORMATION SHOWN HEREON REGARDING THE BOUNDARY
IS COMPILED FROM RECORD ONLY (SEE NOTE 1) AND DOES
NOT REPRESENT A BOUNDARY SURVEY. NO WARRANTY,
EXPRESSED OR IMPLIED, IS GVEN AS TO THE ACCURACY OR
COMPLETENESS OF THE BOUNDARY INFORMATION ~SHOWN
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3425 MARSHALL ROAD
WEST SACRAMENTO, CALIFORNIA
PREPARED FOR: LAKASHPREET SINGH

TOPOGRAPHIC SURVEY
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VARIES s VARIES
f )
1 2 e 2" BATTER
1/2" FALL
SLOPE 1/4" PER FOOT

x
SRTERR

CLASS "A" CONCRETE

FOUR_ INCHES OF CLASS Il AB:
AT 957 RELATIVE COMPACTION
SIX INCHES OF SUBGRADE
OR CLASS |l AB PROCESSED
TO 95% RELATIVE COMPACTION
UNDISTURBED SOIL

ADJACENT STREET
STRUCTURAL SECTION

ROFES:
. f
A%%W@?ms&mm&fwm@wmumsw

B: SOENALK WIDTH SHALL BE AS SHOWN K OMSION |, SECTION 3 OF THESE
STANDARBS.

& FOR %& GYTTER INSTALLATION IV EXISTING STREET, SAW CUT AND REMOVE 2
gﬁ ADS) 7O SUTTER. PLAGE 6 INGH THISK ASPHALT CONCRETE PATCH,
WATEH EXISTNG, WHIGHEVER IS GREATER.

0: APPLY LIHT 7y BROOM FINISH TO SURFACE OF SIDENRLK. BIROOM FINISH
kwﬂ% 70 SYREET CENTER L.
E AT T OF EAGH DAYS POUR, WHEN WORK IS TERMINATED, OR WHEN A DELAY
& AN 30 MRUTES GECURS, THE JOWT SHAUL BE MAOE VERTICAL AMD
MWﬂmcmummw

ggg’gmwmw

F TE PSUR @MINA‘TE AT EXNSTING CONCRETE, THE REBAR. AS
ABOVE, SHALL BE RETROFITIED BY CORING AND DRLUNG EXISTING
EONERETE (4" ML), NSTALLING BARS, AND FILLING ANMULAR YOIDS WiTH EPOXY.

:

BROK OF SIDEWALK.

BEGN TRANSITION OF FRLOW LINE.
END TRANSINON OF FLOW UME (CEPRESS FLOW LINE 2 INCHES).

UD MARKED “STORM DRRA"™

STORM DRAN MARKESR PER STD. DETAIL §306.

THE CITY OF WEST SACRAMENTO — STANDARD DET,

B (ool @D s me|™ _SOUTHPORT
= e e 28 SFANDARD FOR

= SEPARATED CURB

nevsan GUTTER &
v (STANDARS
s DETAL #: 162

THE CITY OF WEST SACRAMENTO - STANDARD DETAIL

g e

¥ 38| CURB AND GUTTER
= TRANSITIONS FOR
REwsION: DRAIN INLETS
o

eI - T

@oumer wee. B £ 950 (6P 9N U 8 6P OF
@mﬁmtmmmwm @&‘feﬁ‘v‘%‘ . INGREASE WAL

() ROWORCEUENT §e © 12 WOHES O.C. EACH WAY. © E M %
OmmArras e [LRMEALTINE

THE GITY OF WEST SAGRAMENTO - STANDARD DETAL

e CATCH BABN

OWNSTANNENIZO20WG 11/2/01

— RS TO fa=rr vy
Il P

ExsT

Bl /s‘“‘”‘““

LY NS

[
N e e

L exisT spEWALK

LEFT SIDE ViEw FRONT VIEW

@) | 2 e reowoon rve)

APx A" X S0 N PRESIURE
@ | meesoueatRoR
REDND PORTS (T¥P)

® | s

THE CITY OF WEST SACRAMENTO - STANDARD DETAIL

STANDARD
DETALE

o]

@
\o

®

@;
]

TRAME AND COVER, D & L SUPPLY 1024 MARKED
“STORM DRAN" WIN PICX HOLE.

QLIS A" CONGRETE €O WK 7° AC.
STMIEARD TVENTY FBUR (34) INCH DUAETER
WAMHOLE GRADE RNGS, DAREE (3) W1 Miuw,
'DGITEDN (18) O MABMM NECK HEOHT RO
EONE 7O PReSH GRADE.

STAKDARD. FORTY EGHT (48) INCH DIAMETER
MANNOLE BARREL SECTICH, CONORNG. 10 ASTU
G478 ~ LATEST REVSIOU W FOUR (4) W
POLYPROPTLGHE STEPS REQURLD FOR MANHOLES
MORE THAN THREE (3) FEET OEEP.

Ok, crsv-ovmce o prEcas)

S (6) MOIES M. 3/4 INCH CRUSHED
R00K PEA ASTU OWB

UNBTURGED SOL.

@ussmncs vezon s s () s pons

e () el ov tn, G e,
CAST v PUACE MAMNOLE BASE. ¥

@roum (4) moucs PR 7O0T wears Su0PE.

DTN 5/53/01

THE CITY OF WEST SACRAMENTO — STANDARD DET.

aeeRovED
(3

[rne:
oy sy

a2 | SIDEWALK BARRYCARE

MASHOLE

als

'
2

SECTION A-A

DFRAKE AND GONER, SEE DETAR 302

(DOLASS "A” CONGRETE COUAR WM 2' AE. GOUMR, SEE GETAL 367

()ORASE RING(S); 2-FOOF MSOE SUNETER: 167 MM HEGHT:

e fLaT 848 160 ¥ 9O ROT PR USE OF TUPERED EONE.
CESIGN SHALL WEET -39 D B FRSTEO ¥
ACSORBARCE W ASTH €=487,

@smmeoeaneeL.

(DSTREET STAUSRARAL SECTEV.

REMORENG BARS, FEISAL.

THE CIY OF WEST SACRAMENTO = STAMNDARD DETAIL

S T T sge[™

.
Rewson.

ORGSTAN\NENIN0ZING 1728701

OHCSTANWEN\I0S0W 510701

REVISIONS:
REWSION: ISSRE

by

Woodland, CA

Phone (702)347-6137; (530)405-3780 wFAX (702)664-6237
Building Design and Improvements#Construction Consulting

Las Vegas, NV.

() Cantiimenttal Devellopment Cansuitiants, inc.

AGENCY DETAILS
BRAR FARMS
3425 MARSHALL ROAD
WEST SACRAMENTO, CA 95691

CHK BY: HS

C7.0




=3

NOTES:
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