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IIntroduction 

 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. 

DDetention 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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OOutlet 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 yields 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. 

SStorm 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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SECTION 4
STORM DRAINAGE

4.01 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.

4.02 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:

 Channels
 Culverts associated with channels
 Bridges
 Detention ponds
 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 1 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

The “Sacramento Method”

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

QDesign = KAn

Where:
QDesign = peak flow (cfs)

Ac = cumulative drainage area (acres)

K = coefficient (see equations below)

n = coefficient (see equations below)

PI = percent impervious

K10-year   = 1.0647 + 0.018920 * PI – 8.453 x 10-5 * PI2

K100-year  = 1.7637 + 0.020999 * PI – 4.562 x 10-5 * PI2

n10-year    = 0.7531 + 0.001509 * PI – 0.863 x 10-5 * PI2

n100-year   = 0.7531 + 0.001278 * PI – 0.902 x 10-5 * PI2

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.

QDesign = KAnAA

Attachment-A: Design Guidelines Per Section-4 of City Design Standards.
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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 1 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 4-5 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:

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

Qdesign = Qr

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

Qdesign = Qc

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

The “Nolte Method“ ”dd

The Nolte Design Charts included herein as Figures 4-44 5

rdesign r = QQ

Attachment-A: Design Guidelines Per Section-4 of City Design Standards.
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TABLE 4-6

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

Land Use Description Nolte Formula 
Classification

Land Use 
Parameter, I

Rural Estates R -

Rural Residential R -

Low Density Residential R -

Medium Density Residential R -

High Density Residential M 80

High Rise Residential M 90

Neighborhood Commercial C -

Community Commercial C -

Highway Service Commercial C -

Water-related Commercial C -

General Commercial C -

Office C -

Business Park C -

Mixed Use C -

Riverfront Mixed Use C -

Mixed Commercial/Industrial C -

Light Industrial C -

Heavy Industrial C -

Water-related Industrial C -

Public/Quasi-public M 60

Recreation and Park R -

Open Space R -

Agriculture R -

RLow Density Residential

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

0.060

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

0.070

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.

Concrete Pipe 0.015

Concrete-lined Channels 0.015

Attachment-A: Design Guidelines Per Section-4 of City Design Standards.
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Attachment-C: Modeled Storm Sewer Network Exhibit.
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Project Description

ONSITE STORM DRAIN - NOLTE METHOD.SPF

Project Options

CFS
Elevation
EPA SWMM
SCS Curve Number
Hydrodynamic
YES
NO

Number of Elements
Qty
0
0
52
47
5
0
0
0
47
0
47
0
0
0
0
0
0

Link Routing Method ......................................................................

File Name .....................................................................................

Flow Units ....................................................................................
Elevation Type ...............................................................................
Hydrology Method .........................................................................
EPA SWMM Infiltration Method .......................................................

        Channels ...............................................................................

Enable Overflow Ponding at Nodes ................................................
Skip Steady State Analysis Time Periods .........................................

Rain Gages ...................................................................................
Subbasins.....................................................................................
Nodes...........................................................................................
        Junctions ................................................................................
        Outfalls ..................................................................................
        Flow Diversions ......................................................................
        Inlets ......................................................................................
        Storage Nodes ........................................................................
Links.............................................................................................

Land Uses .....................................................................................

        Pipes ......................................................................................
        Pumps ...................................................................................
        Orifices ..................................................................................
        Weirs .....................................................................................
        Outlets ...................................................................................
Pollutants .....................................................................................
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Node Summary

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard

Elevation Elevation Attained Depth Attained
Attained

(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft)
1 MH01 Junction 5.86 10.73 5.86 10.73 0.00 0.32 6.23 0.00 4.50
2 MH02 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 MH04 Junction 5.25 10.64 5.25 10.64 0.00 0.95 6.13 0.00 4.51
5 MH05 Junction 6.27 10.67 6.27 10.67 0.00 0.17 6.49 0.00 4.18
6 MH06 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
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Link Summary

SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow
ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/

Node Elevation Elevation Ratio Total Depth
Ratio

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft)
1 P-01 Pipe MH01 MH02 214.00 5.86 5.63 0.11 24.0 0.015 0.32 6.43 0.05 1.03 0.46 0.23
2 P-02 Pipe MH02 MH03 192.00 5.63 5.42 0.11 24.0 0.015 0.57 6.48 0.09 1.14 0.65 0.32
3 P-03 Pipe MH03 MH04 213.00 5.42 5.25 0.08 30.0 0.015 0.82 10.04 0.08 1.11 0.81 0.32
4 P-04 Pipe MH04 MH11 49.00 5.25 5.21 0.08 30.0 0.015 0.95 10.16 0.09 1.05 0.90 0.36
5 P-05 Pipe MH05 MH06 257.00 6.27 5.94 0.13 21.0 0.015 0.17 4.92 0.03 0.91 0.27 0.16
6 P-06 Pipe MH06 MH07 261.00 5.94 5.60 0.13 21.0 0.015 0.35 4.96 0.07 0.94 0.45 0.26
7 P-07 Pipe MH07 MH08 217.00 5.60 5.36 0.11 24.0 0.015 0.64 6.52 0.10 1.08 0.69 0.34
8 P-08 Pipe MH08 MH11 262.00 5.36 5.21 0.06 36.0 0.015 0.93 13.83 0.07 0.90 0.85 0.28
9 P-09 Pipe MH09 MH10 327.00 5.78 5.26 0.16 18.0 0.015 0.29 3.63 0.08 1.12 0.62 0.41

10 P-10 Pipe MH10 MH11 37.00 5.26 5.21 0.14 21.0 0.015 0.50 5.05 0.10 1.98 0.89 0.51
11 P-11 Pipe MH11 MH14 262.00 5.21 5.08 0.05 42.0 0.015 2.38 19.42 0.12 1.17 0.93 0.26
12 P-12 Pipe MH12 MH13 327.00 5.65 5.13 0.16 18.0 0.015 0.21 3.63 0.06 0.97 0.64 0.42
13 P-13 Pipe MH13 MH14 37.00 5.13 5.08 0.14 21.0 0.015 0.36 5.05 0.07 1.29 0.91 0.52
14 P-14 Pipe MH14 MH15 88.00 5.08 5.04 0.05 48.0 0.015 3.92 26.54 0.15 1.91 0.88 0.22
15 P-15 Pipe MH15 Out-01 57.00 5.04 5.01 0.05 48.0 0.015 3.92 28.56 0.14 2.68 0.69 0.17
16 P-16 Pipe MH16 MH17 301.00 5.91 5.58 0.11 24.0 0.015 0.38 6.49 0.06 1.11 0.43 0.22
17 P-17 Pipe MH17 MH18 207.00 5.58 5.41 0.08 30.0 0.015 0.59 10.19 0.06 0.97 0.62 0.25
18 P-18 Pipe MH18 MH19 157.00 5.41 5.28 0.08 30.0 0.015 0.82 10.23 0.08 1.07 0.73 0.29
19 P-19 Pipe MH19 MH20 213.00 5.28 5.12 0.08 30.0 0.015 1.01 9.74 0.10 0.97 0.85 0.34
20 P-20 Pipe MH20 MH14 49.00 5.12 5.08 0.08 30.0 0.015 1.18 10.16 0.12 1.10 0.93 0.37
21 P-21 Pipe MH21 MH22 216.00 5.66 5.32 0.16 18.0 0.015 0.32 3.61 0.09 1.26 0.32 0.22
22 P-22 Pipe MH22 MH30 222.00 5.32 5.03 0.13 21.0 0.015 0.43 4.96 0.09 1.09 0.46 0.26
23 P-23 Pipe MH23 MH24 163.00 5.97 5.76 0.13 21.0 0.015 0.16 4.93 0.03 0.85 0.26 0.15
24 P-24 Pipe MH24 MH25 163.00 5.76 5.55 0.13 21.0 0.015 0.33 4.93 0.07 1.07 0.35 0.20
25 P-25 Pipe MH25 MH26 212.00 5.55 5.32 0.11 24.0 0.015 0.50 6.46 0.08 1.07 0.43 0.21
26 P-26 Pipe MH26 MH30 264.00 5.32 5.03 0.11 24.0 0.015 0.76 6.50 0.12 1.20 0.51 0.26
27 P-27 Pipe MH27 MH28 214.00 5.81 5.47 0.16 18.0 0.015 0.24 3.63 0.07 1.13 0.32 0.21
28 P-28 Pipe MH28 MH29 263.00 5.47 5.18 0.11 24.0 0.015 0.49 6.51 0.08 1.03 0.42 0.21
29 P-29 Pipe MH29 MH47 172.00 5.18 5.05 0.08 30.0 0.015 0.73 9.77 0.07 1.21 0.45 0.18
30 P-30 Pipe MH30 Out-05 58.00 5.03 5.00 0.06 36.0 0.015 1.35 14.00 0.10 2.00 0.45 0.15
31 P-31 Pipe MH31 MH32 215.00 7.27 6.93 0.16 18.0 0.015 0.17 3.62 0.05 0.81 0.28 0.18
32 P-32 Pipe MH32 MH33 54.00 6.93 6.88 0.09 27.0 0.015 0.34 8.17 0.04 1.49 0.33 0.14
33 P-33 Pipe MH33 MH34 244.00 6.88 6.66 0.09 27.0 0.015 0.34 8.06 0.04 0.97 0.38 0.17
34 P-34 Pipe MH34 MH36 264.00 6.66 6.44 0.08 30.0 0.015 0.50 10.26 0.05 1.28 0.33 0.13
35 P-35 Pipe MH35 MH36 246.00 6.26 5.94 0.13 21.0 0.015 0.24 4.95 0.05 1.02 0.46 0.26
36 P-36 Pipe MH36 MH37 268.00 5.94 5.78 0.06 36.0 0.015 1.00 14.12 0.07 0.91 0.64 0.21
37 P-37 Pipe MH37 MH38 256.00 5.78 5.63 0.06 36.0 0.015 1.38 13.99 0.10 1.12 0.69 0.23
38 P-38 Pipe MH38 MH45 49.00 5.63 5.60 0.06 36.0 0.015 1.50 14.30 0.10 1.21 0.70 0.23
39 P-39 Pipe MH39 MH40 247.00 7.79 7.40 0.16 18.0 0.015 0.29 3.62 0.08 1.20 0.36 0.24
40 P-40 Pipe MH40 MH42 284.00 7.40 7.03 0.13 21.0 0.015 0.51 4.96 0.10 1.48 0.35 0.20
41 P-41 Pipe MH41 MH42 250.00 7.99 7.59 0.16 18.0 0.015 0.21 3.64 0.06 1.21 0.23 0.15
42 P-42 Pipe MH42 MH43 263.00 6.53 6.37 0.06 36.0 0.015 1.02 14.26 0.07 1.06 0.58 0.19
43 P-43 Pipe MH43 Out-03 167.00 6.37 6.27 0.06 36.0 0.015 1.17 14.15 0.08 1.69 0.46 0.15
44 P-44 Pipe MH44 MH37 49.00 6.77 5.78 2.02 12.0 0.015 0.29 4.39 0.07 4.43 0.42 0.42
45 P-45 Pipe MH45 MH46 120.00 5.60 5.53 0.06 36.0 0.015 1.64 13.96 0.12 1.43 0.66 0.22
46 P-46 Pipe MH46 Out-02 95.00 5.53 5.47 0.06 36.0 0.015 1.64 14.53 0.11 2.04 0.51 0.17
47 P-47 Pipe MH47 Out-04 58.00 5.05 5.00 0.09 30.0 0.015 0.73 10.44 0.07 1.74 0.35 0.14
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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) (ft) (ft) (ft) (ft) (ft²) (in)

1 MH01 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 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 4.91 5.94 0.00 10.85 0.00 0.00 0.00
7 MH07 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
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Junction Results

SN Element Peak Peak Max HGL Max HGL 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 MH01 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 MH05 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 MH07 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 0.21 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 0.46 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 0.49 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 0.24 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 0.21 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 1.64 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
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Pipe Input

SN Element Length Inlet Outlet Total Average Pipe Manning's Entrance Initial
ID Invert Invert Drop Slope Diameter or 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 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
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Pipe Results

SN Element Peak Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow
ID Flow Capacity Design Flow Velocity Time Depth Depth/

Ratio Total Depth
Ratio

(cfs) (cfs) (ft/sec) (min) (ft)
1 P-01 0.32 6.43 0.05 1.03 3.46 0.46 0.23
2 P-02 0.57 6.48 0.09 1.14 2.81 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 0.91 4.71 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 0.48 0.91 0.52
14 P-14 3.92 26.54 0.15 1.91 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 2.45 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 2.54 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 2.37 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 1.49 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 1.28 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 0.91 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 1.21 0.67 0.70 0.23
39 P-39 0.29 3.62 0.08 1.20 3.43 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 4.43 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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Station [ft) 

Node ID: MH05 MH06 MH07 MH08 MH11 MH14 MH15 Oul-01 
Rim(ft): 10.67 10.85 10.89 10.67 10.83 11.07 11.18 

Inver! (ft): 6.27 5.94 5.60 5.36 5.21 5.08 5.04 5 01 
Min Pipe Cover [ft): 2.65 3.16 3.29 2.31 2.12 1.99 2.14 

Max HGL [ft): 6.49 6.26 6.18 6.15 6.12 6.02 5.86 5.58 
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Max Depth (ft): 0.27 0.45 0.69 0.85 0.93 0.88 0.69 
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Station [It) 

Node ID, 
Rim[lt): 

Invert [II): 
Min Pipe Cover [II): 

Max HGL [II): 
Link ID: 

Length [It): 
Dia [in): 

Slope (It/It): 
Up Invert [It): 
Dn Invert [It): 
Max Q (els): 

Max Vel (Ills): 
Max Depth (It): 

MH09 
10.83 
5.78 
355 
6.15 

P-09 
327.00 
18.00 
0.0016 

5.78 
5.26 
0.29 
1.12 
0.62 

MH10 MH11 
10.81 10.83 
5.26 5.21 
380 2.12 
6.13 6.12 

P-10 
37.00 
21.00 
0.0014 

5.26 
5.21 
0.50 
1.98 
0.89 

MH14 MH15 Out-01 
11.07 11.18 
5.08 5.04 5.01 
1.99 2.14 
6.02 5.86 5.58 

P-11 P-14 P-15 
262.00 88.00 57.00 
42.00 48.00 48.00 
0.0005 0.0005 0.0005 
5.21 5.08 5.04 
5.08 5 04 5 01 
2.38 3.92 3.92 
1.17 1.91 2.68 
0.93 0.88 0.69 
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MH12 MH13 MH14 MH15 Out-01 
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Station (fl) 

MH16 MH17 MH18 MH19 MH20 MH14 MH15 Out-01 
10.37 10.68 10.68 10.74 10.64 11.07 11.18 
5.91 5.58 5.41 5.28 5.12 5.08 5.04 5.01 
2.46 2.60 2.77 2.96 3.02 1.99 2.14 
6.24 6.13 6.09 6.06 6.03 6.02 5.86 5.58 

P-16 P-17 P-18 P-19 P-20 P-14 P-15 
301.00 207.00 157.00 213.00 49.00 88.00 57.00 
24.00 30.00 30.00 30.00 30.00 48.00 48.00 
0.0011 0.0008 0.0008 0.0008 0.0008 0.0005 0.0005 

5.91 5.58 5.41 5.28 5.12 5.08 5.04 
5.58 5.41 5.28 5.12 5.08 5.04 5.01 
0.38 0.59 0.82 1.01 1.18 3.92 3.92 
1.11 0.97 1.07 0.97 1.10 1.91 2.68 
0.43 0.62 0.73 0.85 0.93 0.88 0.69 

12+00 



Attachment-D: Storm Sewer Network Analysis Results using Nolte Method.
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P-31 P-32 P-33 P-34 P-36 P-37 P-38 P-45 P-46 
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Project Description

SAC METHOD - TimeSeries BC.SPF

Project Options

CFS
Elevation
EPA SWMM
SCS Curve Number
Hydrodynamic
YES
NO

Number of Elements
Qty
0
0
52
47
5
0
0
0
47
0
47
0
0
0
0
0
0

Link Routing Method ...................................................................
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Elevation Type ............................................................................
Hydrology Method ......................................................................
EPA SWMM Infiltration Method ....................................................

        Channels .............................................................................

Enable Overflow Ponding at Nodes ..............................................
Skip Steady State Analysis Time Periods ......................................

Rain Gages .................................................................................
Subbasins...................................................................................
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        Junctions .............................................................................
        Outfalls ...............................................................................
        Flow Diversions ...................................................................
        Inlets ...................................................................................
        Storage Nodes .....................................................................
Links..........................................................................................

Land Uses ..................................................................................

        Pipes ...................................................................................
        Pumps .................................................................................
        Orifices ...............................................................................
        Weirs ...................................................................................
        Outlets ................................................................................
Pollutants ..................................................................................
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Node Summary

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard

Elevation Elevation Attained Depth Attained
Attained

(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft)
1 MH01 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 MH03 Junction 5.42 10.87 5.42 10.87 0.00 12.32 10.38 0.00 0.49
4 MH04 Junction 5.25 10.64 5.25 10.64 0.00 15.35 10.14 0.00 0.50
5 MH05 Junction 6.27 10.67 6.27 10.67 0.00 3.37 10.67 0.00 0.00
6 MH06 Junction 5.94 10.85 5.94 10.85 0.00 5.69 10.74 0.00 0.11
7 MH07 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 5.91 10.37 5.91 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 10.42 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 2.41
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
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Link Summary

SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow
ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/

Node Elevation Elevation Ratio Total Depth
Ratio

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft)
1 P-01 Pipe MH01 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 MH02 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 MH03 MH04 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 MH05 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 MH07 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 MH07 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 MH08 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
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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) (ft) (ft) (ft) (ft) (ft²) (in)

1 MH01 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 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 4.91 5.94 0.00 10.85 0.00 0.00 0.00
7 MH07 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
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Junction Results

SN Element Peak Peak Max HGL Max HGL 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 MH01 4.64 4.64 10.73 4.87 0.00 0.00 10.73 4.87
2 MH02 8.47 3.73 10.64 5.01 0.00 0.00 10.60 4.97
3 MH03 12.32 3.78 10.38 4.96 0.00 0.49 10.20 4.78
4 MH04 15.35 2.92 10.14 4.89 0.00 0.50 9.89 4.64
5 MH05 3.37 2.73 10.67 4.40 0.00 0.00 10.67 4.40
6 MH06 5.69 2.92 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 MH08 14.32 4.29 10.23 4.87 0.00 0.44 9.85 4.49
9 MH09 4.27 4.27 10.83 5.05 0.00 0.00 10.73 4.95

10 MH10 7.67 3.31 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 5.88 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 3.51 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 2.77 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 2.70 2.70 10.04 4.07 0.00 0.00 9.59 3.62
24 MH24 5.49 2.73 10.12 4.36 0.00 0.00 9.52 3.76
25 MH25 8.29 2.73 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 21.49 2.59 8.79 3.76 0.00 2.41 7.61 2.58
31 MH31 2.74 2.74 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 3.72 3.72 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 22.47 2.29 10.06 4.28 0.00 0.56 9.45 3.67
38 MH38 24.65 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 3.81 3.81 10.62 3.85 0.00 0.00 10.48 3.71
45 MH45 26.83 2.42 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
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Pipe Input

SN Element Length Inlet Outlet Total Average Pipe Manning's Entrance Initial
ID Invert Invert Drop Slope Diameter or 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 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
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Pipe Results

SN Element Peak Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow
ID Flow Capacity Design Flow Velocity Time Depth Depth/

Ratio Total Depth
Ratio

(cfs) (cfs) (ft/sec) (min) (ft)
1 P-01 4.74 6.43 0.74 2.26 1.58 2.00 1.00
2 P-02 8.54 6.48 1.32 2.72 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 2.23 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 1.13 2.00 1.00
8 P-08 14.37 13.83 1.04 2.03 2.15 3.00 1.00
9 P-09 4.36 3.63 1.20 2.47 2.21 1.50 1.00

10 P-10 7.66 5.05 1.52 4.92 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 2.13 2.56 1.50 1.00
13 P-13 5.91 5.05 1.17 3.92 0.16 1.75 1.00
14 P-14 58.77 26.54 2.21 4.92 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 2.35 2.13 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 2.31 1.18 1.75 1.00
25 P-25 8.35 6.46 1.29 2.66 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 2.43 1.47 1.50 1.00
28 P-28 7.56 6.51 1.16 2.43 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 4.79 0.20 3.00 1.00
31 P-31 2.80 3.62 0.77 2.02 1.77 1.50 1.00
32 P-32 5.67 8.17 0.69 4.65 0.19 2.25 1.00
33 P-33 5.84 8.06 0.73 2.11 1.93 2.25 1.00
34 P-34 8.60 10.26 0.84 1.91 2.30 2.50 1.00
35 P-35 3.95 4.95 0.80 2.29 1.79 1.75 1.00
36 P-36 16.36 14.12 1.16 2.31 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 2.51 1.64 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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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

Runoff Area=56.802 ac   0.00% Impervious   Runoff Depth=4.07"Subcatchment 2S: PRE DEVELOPMENT
   Flow Length=1,800'   Slope=0.0010 '/'   Tc=125.5 min   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.
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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 I 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 0.11 Sheet Flow, 

Cultivated: Residue<=20%   n= 0.060   P2= 2.10"
125.5 1,800 Total

Subcatchment 2S: PRE DEVELOPMENT
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Type I 24-hr
Rainfall=5.31"

Runoff Area=56.802 ac
Runoff Volume=19.262 af

Runoff Depth=4.07"
Flow Length=1,800'

Slope=0.0010 '/'
Tc=125.5 min

CN=89

  46.30 cfs  

Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.
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Routing Diagram for DETENTION POND SIZING - POST DEVELOPMENT
Prepared by Harsev Singh,  Printed 04/25/2026
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Subcat Reach Pond Link
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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

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

Peak Elev=8.61'  Storage=521,911 cf   Inflow=142.70 cfs  19.766 afPond 1P: DETENTION POND
   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.
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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 I 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
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Hydrograph

Time  (hours)
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Type I 24-hr
Rainfall=5.31"

Runoff Area=56.802 ac
Runoff Volume=19.766 af

Runoff Depth=4.18"
Tc=18.1 min

CN=90

  142.70 cfs  

Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.
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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=Orifice/Grate  (Orifice Controls 2.80 cfs @ 8.02 fps)

Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.
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Pond 1P: DETENTION POND
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Inflow Area=56.802 ac
Peak Elev=8.61'

Storage=521,911 cf

  142.70 cfs  

  9.42 cfs  

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

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Hydrograph for Pond 1P: DETENTION POND

Time
(hours)

Elevation
(feet)

0.00 5.00
0.50 5.00
1.00 5.00
1.50 5.00
2.00 5.00
2.50 5.00
3.00 5.00
3.50 5.01
4.00 5.03
4.50 5.05
5.00 5.08
5.50 5.12
6.00 5.17
6.50 5.22
7.00 5.28
7.50 5.37
8.00 5.46
8.50 5.58
9.00 5.74
9.50 5.98

10.00 6.56
10.50 7.71
11.00 8.05
11.50 8.25
12.00 8.38
12.50 8.48
13.00 8.54
13.50 8.58
14.00 8.60
14.50 8.61
15.00 8.60
15.50 8.60
16.00 8.59
16.50 8.58
17.00 8.57
17.50 8.56
18.00 8.54
18.50 8.52
19.00 8.51
19.50 8.49
20.00 8.47
20.50 8.46
21.00 8.44
21.50 8.42
22.00 8.41
22.50 8.39
23.00 8.37
23.50 8.35
24.00 8.33
24.50 8.29
25.00 8.24
25.50 8.19

Time
(hours)

Elevation
(feet)

26.00 8.15
26.50 8.11
27.00 8.08
27.50 8.04
28.00 8.01
28.50 7.98
29.00 7.95
29.50 7.93
30.00 7.90
30.50 7.87
31.00 7.84
31.50 7.81
32.00 7.78
32.50 7.76
33.00 7.73
33.50 7.70
34.00 7.67
34.50 7.65
35.00 7.62
35.50 7.59
36.00 7.57
36.50 7.54
37.00 7.51
37.50 7.49
38.00 7.46
38.50 7.44
39.00 7.41
39.50 7.38
40.00 7.36
40.50 7.33
41.00 7.31
41.50 7.28
42.00 7.26
42.50 7.24
43.00 7.21
43.50 7.19
44.00 7.16
44.50 7.14
45.00 7.12
45.50 7.09
46.00 7.07
46.50 7.05
47.00 7.02
47.50 7.00
48.00 6.98
48.50 6.96
49.00 6.94
49.50 6.91
50.00 6.89
50.50 6.87
51.00 6.85
51.50 6.83

Time
(hours)

Elevation
(feet)

52.00 6.81
52.50 6.79
53.00 6.77
53.50 6.75
54.00 6.73
54.50 6.71
55.00 6.69
55.50 6.67
56.00 6.65
56.50 6.63
57.00 6.61
57.50 6.59
58.00 6.58
58.50 6.56
59.00 6.54
59.50 6.52
60.00 6.50
60.50 6.49
61.00 6.47
61.50 6.45
62.00 6.44
62.50 6.42
63.00 6.40
63.50 6.39
64.00 6.37
64.50 6.36
65.00 6.34
65.50 6.33
66.00 6.31
66.50 6.30
67.00 6.28
67.50 6.27
68.00 6.25
68.50 6.24
69.00 6.23
69.50 6.21
70.00 6.20
70.50 6.19
71.00 6.17
71.50 6.16
72.00 6.15
72.50 6.14
73.00 6.13
73.50 6.11
74.00 6.10
74.50 6.09
75.00 6.08
75.50 6.07
76.00 6.06
76.50 6.05
77.00 6.04
77.50 6.03

Time
(hours)

Elevation
(feet)

78.00 6.02
78.50 6.01
79.00 6.00
79.50 5.99
80.00 5.99
80.50 5.98
81.00 5.97
81.50 5.96
82.00 5.95
82.50 5.95
83.00 5.94
83.50 5.93
84.00 5.93
84.50 5.92
85.00 5.91
85.50 5.91
86.00 5.90
86.50 5.89
87.00 5.89
87.50 5.88
88.00 5.88
88.50 5.87
89.00 5.87
89.50 5.86
90.00 5.86
90.50 5.85
91.00 5.85
91.50 5.84
92.00 5.84
92.50 5.83
93.00 5.83
93.50 5.82
94.00 5.82
94.50 5.81
95.00 5.81
95.50 5.81
96.00 5.80
96.50 5.80
97.00 5.80
97.50 5.79
98.00 5.79
98.50 5.79
99.00 5.78
99.50 5.78

100.00 5.78

Attachment-F: SCS TR-20 Method Analysis and Detention Pond Sizing Calculations.
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Attachment-G: Hydrological soil group from NRCS Soil Web.



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



8/18/22, 1:23 PM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.5332&lon=-121.5701&data=depth&units=english&series=pds 1/3

NOAA Atlas 14, Volume 6, Version 2
Location name: West Sacramento, California,

USA*
Latitude: 38.5332°, Longitude: -121.5701°

Elevation: 17.84 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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 | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.110
(0.099‑0.123)

0.137
(0.123‑0.153)

0.175
(0.157‑0.197)

0.208
(0.185‑0.237)

0.257
(0.217‑0.307)

0.298
(0.244‑0.367)

0.343
(0.271‑0.437)

0.392
(0.299‑0.519)

0.465
(0.334‑0.652)

0.526
(0.361‑0.774)

10-min 0.158
(0.142‑0.176)

0.196
(0.177‑0.220)

0.250
(0.225‑0.282)

0.298
(0.265‑0.340)

0.368
(0.311‑0.440)

0.427
(0.350‑0.526)

0.491
(0.389‑0.626)

0.562
(0.428‑0.745)

0.666
(0.479‑0.935)

0.754
(0.518‑1.11)

15-min 0.191
(0.172‑0.213)

0.237
(0.214‑0.266)

0.303
(0.272‑0.341)

0.361
(0.320‑0.411)

0.446
(0.377‑0.533)

0.516
(0.424‑0.636)

0.594
(0.471‑0.757)

0.679
(0.518‑0.900)

0.805
(0.579‑1.13)

0.912
(0.626‑1.34)

30-min 0.266
(0.240‑0.297)

0.330
(0.298‑0.370)

0.422
(0.379‑0.475)

0.503
(0.446‑0.572)

0.621
(0.525‑0.742)

0.720
(0.590‑0.886)

0.828
(0.656‑1.06)

0.947
(0.721‑1.25)

1.12
(0.807‑1.58)

1.27
(0.873‑1.87)

60-min 0.369
(0.333‑0.413)

0.459
(0.413‑0.514)

0.586
(0.526‑0.660)

0.698
(0.619‑0.795)

0.862
(0.729‑1.03)

1.00
(0.820‑1.23)

1.15
(0.911‑1.47)

1.32
(1.00‑1.74)

1.56
(1.12‑2.19)

1.77
(1.21‑2.60)

2-hr 0.529
(0.478‑0.592)

0.649
(0.585‑0.727)

0.815
(0.731‑0.917)

0.957
(0.849‑1.09)

1.16
(0.982‑1.39)

1.33
(1.09‑1.64)

1.51
(1.20‑1.92)

1.71
(1.30‑2.26)

1.99
(1.43‑2.79)

2.23
(1.53‑3.28)

3-hr 0.659
(0.595‑0.737)

0.808
(0.728‑0.905)

1.01
(0.907‑1.14)

1.18
(1.05‑1.35)

1.43
(1.21‑1.71)

1.63
(1.34‑2.00)

1.84
(1.46‑2.34)

2.07
(1.57‑2.74)

2.39
(1.72‑3.36)

2.66
(1.83‑3.92)

6-hr 0.909
(0.821‑1.02)

1.13
(1.01‑1.26)

1.42
(1.27‑1.59)

1.66
(1.47‑1.89)

1.99
(1.68‑2.38)

2.26
(1.85‑2.78)

2.53
(2.01‑3.23)

2.82
(2.15‑3.74)

3.23
(2.32‑4.53)

3.55
(2.44‑5.23)

12-hr 1.19
(1.07‑1.33)

1.55
(1.39‑1.73)

2.02
(1.81‑2.27)

2.40
(2.13‑2.73)

2.91
(2.46‑3.48)

3.30
(2.71‑4.07)

3.70
(2.93‑4.72)

4.11
(3.13‑5.45)

4.67
(3.36‑6.55)

5.10
(3.50‑7.50)

24-hr 1.54
(1.40‑1.72)

2.10
(1.92‑2.35)

2.82
(2.57‑3.17)

3.40
(3.07‑3.84)

4.16
(3.66‑4.84)

4.74
(4.09‑5.60)

5.31
(4.49‑6.41)

5.89
(4.87‑7.29)

6.67
(5.31‑8.54)

7.26
(5.61‑9.57)

2-day 2.01
(1.83‑2.24)

2.69
(2.45‑3.01)

3.56
(3.24‑3.99)

4.25
(3.84‑4.80)

5.16
(4.53‑5.99)

5.83
(5.03‑6.90)

6.51
(5.50‑7.85)

7.18
(5.93‑8.88)

8.07
(6.43‑10.3)

8.74
(6.76‑11.5)

3-day 2.33
(2.12‑2.60)

3.07
(2.80‑3.44)

4.02
(3.66‑4.51)

4.77
(4.31‑5.39)

5.75
(5.05‑6.68)

6.48
(5.60‑7.67)

7.21
(6.09‑8.70)

7.93
(6.55‑9.81)

8.89
(7.08‑11.4)

9.60
(7.43‑12.7)

4-day 2.60
(2.38‑2.91)

3.42
(3.12‑3.83)

4.45
(4.05‑4.99)

5.26
(4.75‑5.94)

6.32
(5.55‑7.34)

7.11
(6.14‑8.41)

7.89
(6.67‑9.52)

8.66
(7.15‑10.7)

9.67
(7.71‑12.4)

10.4
(8.07‑13.8)

7-day 3.19
(2.91‑3.56)

4.20
(3.83‑4.70)

5.46
(4.97‑6.13)

6.44
(5.82‑7.28)

7.70
(6.77‑8.95)

8.62
(7.44‑10.2)

9.52
(8.04‑11.5)

10.4
(8.58‑12.9)

11.5
(9.18‑14.8)

12.4
(9.56‑16.3)

10-day 3.58
(3.27‑4.01)

4.74
(4.32‑5.31)

6.17
(5.61‑6.92)

7.27
(6.56‑8.21)

8.67
(7.61‑10.1)

9.68
(8.35‑11.4)

10.7
(9.01‑12.9)

11.6
(9.58‑14.4)

12.8
(10.2‑16.4)

13.7
(10.6‑18.1)

20-day 4.63
(4.22‑5.18)

6.11
(5.57‑6.84)

7.91
(7.19‑8.87)

9.28
(8.39‑10.5)

11.0
(9.68‑12.8)

12.3
(10.6‑14.5)

13.5
(11.4‑16.2)

14.6
(12.1‑18.1)

16.1
(12.8‑20.6)

17.1
(13.2‑22.6)

30-day 5.61
(5.12‑6.28)

7.35
(6.70‑8.22)

9.45
(8.60‑10.6)

11.1
(9.99‑12.5)

13.1
(11.5‑15.2)

14.5
(12.5‑17.2)

15.9
(13.4‑19.2)

17.2
(14.2‑21.3)

18.9
(15.1‑24.2)

20.1
(15.6‑26.6)

45-day 6.87
(6.27‑7.68)

8.86
(8.07‑9.91)

11.3
(10.3‑12.7)

13.1
(11.9‑14.8)

15.4
(13.6‑17.9)

17.1
(14.8‑20.2)

18.7
(15.8‑22.6)

20.2
(16.7‑25.0)

22.2
(17.7‑28.4)

23.6
(18.2‑31.1)

60-day 8.27
(7.55‑9.25)

10.5
(9.58‑11.8)

13.2
(12.0‑14.9)

15.3
(13.8‑17.3)

18.0
(15.8‑20.9)

19.8
(17.1‑23.5)

21.6
(18.3‑26.1)

23.4
(19.3‑28.9)

25.6
(20.4‑32.8)

27.2
(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

(4.49‑6.41)
5.31

Attachment-H: Precipitation depth charts from NOAA NWS Web.
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Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------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) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 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) ...................................................... 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 borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

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

1 Average runoff condition, and Ia = 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.

Attachment-I: Curve Number Table as per Urban Hydrology for Small Watersheds TR-55 manual.
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Figure B-2 Approximate geographic boundaries for NRCS (SCS) rainfall distributions

Rainfall data sources
This section lists the most current 24-hour rainfall data
published by the National Weather Service (NWS) for
various parts of the country. Because NWS Technical
Paper 40 (TP-40) is out of print, the 24-hour rainfall
maps for areas east of the 105th meridian are included
here as figures B-3 through B-8. For the area generally
west of the 105th meridian, TP-40 has been superseded
by NOAA Atlas 2, the Precipitation-Frequency Atlas of
the Western United States, published by the National
Ocean and Atmospheric Administration.

East of 105th meridian

Hershfield, D.M. 1961. Rainfall frequency atlas of the
United States for durations from 30 minutes to 24
hours and return periods from 1 to 100 years. U.S.
Dept. Commerce, Weather Bur. Tech. Pap. No. 40.
Washington, DC. 155 p.

West of 105th meridian

Miller, J.F., R.H. Frederick, and R.J. Tracey. 1973.
Precipitation-frequency atlas of the Western United
States. Vol. I Montana; Vol. II, Wyoming; Vol III, Colo-
rado; Vol. IV, New Mexico; Vol V, Idaho; Vol. VI, Utah;
Vol. VII, Nevada; Vol. VIII, Arizona; Vol. IX, Washing-
ton; Vol. X, Oregon; Vol. XI, California. U.S. Dept. of

Commerce, National Weather Service, NOAA Atlas 2.
Silver Spring, MD.

Alaska

Miller, John F. 1963. Probable maximum precipitation
and rainfall-frequency data for Alaska for areas to 400
square miles, durations to 24 hours and return periods
from 1 to 100 years. U.S. Dept. of Commerce, Weather
Bur. Tech. Pap. No. 47. Washington, DC. 69 p.

Hawaii

Weather Bureau. 1962. Rainfall-frequency atlas of the
Hawaiian Islands for areas to 200 square miles, dura-
tions to 24 hours and return periods from 1 to 100
years. U.S. Dept. Commerce, Weather Bur. Tech. Pap.
No. 43. Washington, DC. 60 p.

Puerto Rico and Virgin Islands

Weather Bureau. 1961. Generalized estimates of prob-
able maximum precipitation and rainfall-frequency
data for Puerto Rico and Virgin Islands for areas to 400
square miles, durations to 24 hours, and return periods
from 1 to 100 years. U.S. Dept. Commerce, Weather
Bur. Tech. Pap. No. 42. Washington, DC. 94 P.

Project Site
Type 1 Storm

3737 57

Attachment-J: Rainfall Distribution Map as per Urban Hydrology for Small Watersheds TR-55 manual.



Drainage Inlet Peak Flow Calculations

Nolte Method Peak 
Flow

10-Year Flow at each DI 
(cfs)

100-Year Flow at each 
DI (cfs) Flow at each 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 -- -- -- --

No. of Drainage Inlet(s) 
in DMA

Sacramento Method Peak Flow
DMA ID

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 

Attachment-K: Gutter Spread Analysis.
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BEING THE CALCULATED BEARING ACCEPTED AS NORTH 
T/05'29- EAST BETWEEN THE CERTAJN 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 C£RTA1N SUBDMSION MAP 
FOUND IN BOOK 20D5 or MAPS. PAGE 42 OF YO!.O COUNTY 

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

� 

LOTS 5 AND ! D. MIDLAND SUBDMSION OF WEST SACRAMENTO 

��t�/\1L��
0

�!
R

r:,:
, 

6fc�rftDb7P T� ��ofif{JtAo� �[o 
COUNTY, CALIFORNIA ON APRIL 8, 1 9 1 3, IN BOOK 2 OF MAPS, 
PAGE 75 

EXCEPTING FROM LOT !D, ALL THAT PORTION LYING WITHIN 

PRO IECT RrNCHMABK· THE PARCEL OF I.AND DESCRIBED IN THE DEED RECORDED 
AUGUST 2 1 .  196J, IN BOOK 72S, OF OFFICIAL RECORDS, AT 

SET REBAR & CAP. ELEVATION flo\SED UPON A FAST- STATIC PAGE 102. 
GPS OBSERVATION WITH A NATIONAL GEODETIC SUR\ID' (NGS) APN: 045-260-008-000 

ELEVATION - 1 I .06' (NAVDB8) 

SIJBYEY NOTES· 

1 RECORD EASEMENT & BOUNDARY INFORMATION SHOWN 

HEREON AS PROVIDED BY RECORD DOCUMENTS IN THE 
PRELJMINARY TITI_E REPORT BY PLACER TfTLE COMPANY, 
ORDER NUMBER P-477290, DATED JULY !4, 202 1 .  THIS 
IS NOT A RECORD or SURVEY NOR SHOULD BE 
CONSTRUED AS ONE. 

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

lJlllJil'.....t 
1 .  UT/LffiES SHOWN HEREON ARE BASED UPON FIELD 

OBSERVATIONS AND CITY OF WEST SACRAMENTO GIS MAPS 

l.£WID,1 

ASSESSOR 'S PARCEL NUMBER 

BM BOOK OF MAPS, YCR 

JP JOINT POLE 

R.0.W. RIGHT-OF-WAY 

SDMH STORM DRAIN MANHOLE 
SL STREET LIGHT 
SLB STREET LIGHT BOX 

SANITARY SEWER MANHOLE 

WV WATER VALVE 
YCR YOLO COUNTY RECORDS 

1§1 DRAIN INLET 

,, 
.CY JOINT POLE 

@ SEWER MANHOLE ~ SIGN 

0 STORM DRAIN MANHOLE 
ci:-rn sTREET LIGHT .,, STREET LIGHT BOX 

m 

t 
·� 

Scale 1" = 100' 
� 

EL,BJ;£L,]}fil 

LOT 83, BOULEVARD SUBDMSION OF WEST SACRAMENTO 
COMPANY'S PROPERTIES, ACCORDING TO THE OFFICIAL PLAT 
THEREOr FILED IN THE Off/CE OF TH£ RECORDER or YOLO 
COUNTY, CALIFORNIA ON MARCH 4, 1 9 1 3, IN BOOK 2 OF 
MAPS, PAGE 74 

APN: D45-270-002-000 

� 

LOT 82, BOULEVARD SUBDMSION OF WEST SACRAMENTO 
COMPANY'S PROPERTIES, ACCORDING TO THE OFFICIAL PLAT 
THEREOF FILED IN THE OFFICE OF THE RECORDER OF YOLO 
COUNTY, CALIFORNIA ON MARCH 4, 1 9 1 3, IN BOOK 2 OF 
MAPS, PAGE 74 

ALSO LOTS 4 AND J I ,  MIDI.ANO 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, 1 9 1 3. 
IN BOOK 2 OF MAPS, PAGE 75. 

E.!£ill..Elll/i 
THAT PORTION or LOT 10, MIDI.AND SUBDIV!SION or WEST 

����
E
�LAT

C
0��:;:;5F 

P
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R
TJr• n:,;

co
O��� �F 7:£ 

RECORDER OF YOLO COUNTY, CALIFORNIA ON APRIL 8, 1 9 1 3, 
IN BOOK 2 OF MAPS, PAGE 75, BEING MORE PARTICULARLY 
DESCRIBED AS FOLLOWS: 

BEGINNING AT THE NORTHWEST CORNER OF SAID LOT JO OF 

��11�f ��ifis13ZE �f �frJJ_�
N

�� 1:,� 1';;ftsi��¼ 
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AND CANAL RESERVE ARE SHOWN ON THE AFOREMENTIONED 
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MARSHALL ROAD 208 FEET TO A POINT; THENCE LEAVING SAID 
LAST MENTIONED LINE SOUTH, PARALLEL w1m THE WEST LINE 
OF SAID LOT 10, A DISTANCE OF 208 FEET; THENCE WEST, 
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RESERVE, 208 FECT TO THE POINT OF BEGINNING 

-- - - -- SUBJECT BOUNDARY LINE 

- - - -- - - - INTERIOR PARCEL UN£ 
- - - -- - - - ADJACENT BOUNDARY LINE 

- - - - - - STREET CENTERLINE 

- - - - - - - EASEMENT. AS SHOWN 

- -- -- - - FENCE - CHAIN LINK 
- - - - - -- FENCE - WOOD 
- - -- c - -- G4S LINE 

- - -~ -- - OVERHEAD UTILITY LINE 

- -- -� -- - STORM DRAIN LINE 
- -- - > -- - WATER LINE 
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THIS MAP REPRESENTS A TOPOGRAPHIC SURl-0' COMPILED 

FROM A GROUND AND AERIAi.. SURVEY BY CSA, INC. IN 
DECEMBER, 202 1 .  

ALL INrORMATION 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, JS GIVEN AS TO THE ACCUR4CY OR 

COMPLETENESS OF THE BOUNDAl?Y INFORMATION SHOWN 
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