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SEWER AREA STUDY TORRANCE WAREHOUSE

INTRODUCTION

The purpose of this report is to verify the capacity of the existing public sewer main serving the
proposed project and to determine the average and peak flows with the addition of the sewage
generated by the proposed project into the existing public system. This report will show that the
existing public sewer mains will have the capacity to convey the sewage generated from the proposed
site and existing tributary areas to the public sewer system as it flows from the 10” VCP sewer in 190™
Street East to Van Ness Ave.

The project is located on approximately 13.30 acres of land located at the 2555 W. 190th Street.
Currently the proposed project includes the demolition of an existing school (vacant) and construction
of one warehouse building with pavement, curbs, gutters, sidewalks, and landscaping. Additional
improvements will include on-site water, sewer and storm drain facilities.

Sewage generated on-site will be conveyed to existing public facilities by a proposed 6” private sewer
lateral. The proposed private main will connect to the existing 10” public sewer main located in 190
Street (constructed per SS-363). The 8” sewer line will collect sewerage from the proposed project and
continue east in the 10” VCP located in 190%" street. From 190™ street, the sewer flows east continuing
to Van Ness Ave. The 10” 190™ Street. line confluences with a 48” line (SS-1002) and is conveyed to the
existing 48” RCP sewer main running south near the intersection of Van Ness Ave and 190™" Street.



SEWER AREA STUDY

1. PROPOSED SEWER DEMAND OF PROJECT

In order to determine the proposed site discharge, the Los Angeles County Sanitation District Will Serve
Table 1 (included in Appendix B) Loadings for each class of land use was used. The proposed site is a
commercial (warehouse) center and prospective tenants have not been identified. From Table 1 the

loading was based on warehouse occupancies.

From the Sewer Generation Factor:

Warehouse = 25 GPD per 1,0000 SF building

The following guidelines from the City of Torrance were used:

1. Manning’s coefficient, “n” = 0.013
2. Maximum allowable capacity for all sewer pipes 12” diameter and under = 50%
3. Maximum allowable capacity for all sewer pipes over 12” diameter = 75%
4. Recommended minimum design velocity = 2 ft/sec
Building Use SF SWR Flow  SWR Flow i\;\;i:::lo(:\)’ S‘I:‘Ve':::;w
gpd ™ cfs (cfs) (MGD)
One W 291,000 7275 0.011 0.029 0.019

1. Sewer Flow generation 25 gpd per 1,000 SF from LA Co. Sanitation District Will Serve

Table 1

2. 2.65 Peak factor

The proposed project discharge peak flow is expected to add 0.029 cfs to the system.

TORRANCE WAREHOUSE



SEWER AREA STUDY TORRANCE WAREHOUSE

2. EXISTING FLOW IN THE PUBLIC SYSTEM

The proposed development site is at the upstream terminus of the 10” VCP sewer line and the interim
tributary areas to the 190" street sewer appear to be fully developed. Existing sewer flows are based on
Monitoring Data conducted by USCubed (see Appendix C.) Flow monitoring was conducted over the
course of two weeks (July 20" — August 4™, 2020) at three manhole locations provided by the City of
Torrance. Data was recorded at 15-minute intervals during monitoring. In the current condition the
proposed site is vacant and assumed to contribute no flows to the monitoring data. Therefore, the
below table does not reflect any flow in the approximately 1640 LF of 10” sewer from 190™ Street to the
monitored manhole near the intersection of Van Ness Ave & 190th Street. The monitoring data
maximum flow (mgd) was utilized for conversion to cubic feet per second for further evaluation:

s oo gy s s
#1 8 1.90 23.6% 0.009 0.010
#4 10 0.79 7.90% 0.009 0.010
#5 10 2.39 24.10% 0.046 0.120

The software used in determining pipe capacity and velocity in the sewer mains is Bentley Flowmaster,
v8i. Output from the program is included in Appendix D Calculations. Available record drawings are
included in Appendix E.



SEWER AREA STUDY TORRANCE WAREHOUSE

3. RESULTS AND CONCLUSIONS

The results of the existing sewer flows were combined with the expected site peak flows and modeled
to determine the new expected flow depth for calculation of D/d ratio:

SWR
_ Ex.SWRFlow FF-SWR Flow Flow Depth
MH Size Flow . D/d
Max. (cfs) Max (cfs) Peaked Max. (in)
(MGD)
#1 8 0.010 0.039 0.028 1.00 18.50%
#4 10 0.010 0.039 0.028 1.00 14.10%
#5 10 0.120 0.149 0.065 2.76 27.20%

Based on the projected peak flow combined with known existing flows the existing public sewer main
has been shown to have sufficient capacity to convey the additional project sewer flows within the
design guideline not to exceed D/d ratio of 0.5. Therefore, the proposed project will not require any
mitigation measures.
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APPENDIX A

VICINTY MAP
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APPENDIX B

Table 1 Sewer Generation Loading



TABLE 1

LOADINGS FOR EACH CLASS OF LAND USE

DESCRIPTION

RESIDENTIAL

Single Family Home

Duplex

Triplex

Fourplex

Condominiums

Single Family Home
(reduced rate)

Five Units or More

Mobile Home Parks

COMMERCIAL

Hotel/Motel/Rooming House
Store
Supermarket
Shopping Center
Regional Mall
Office Building
Professional Building
Restaurant
Indoor Theatre
Car Wash
Tunnel - No Recycling
Tunnel - Recycling
Wand
Financial Institution
Service Shop
Animal Kennels
Service Station
Auto Sales/Repair
Wholesale Outlet
Nursery/Greenhouse
Manufacturing
Dry Manufacturing
Lumber Yard
Warehousing
Open Storage
Drive-in Theatre

FLOW COD

(Gallons (Pounds

UNIT OF MEASURE  Per Day) Per Day)
Parcel 260 1.22
Parcel 312 1.46
Parcel 468 2.19
Parcel 624 2.92
Parcel 195 0.92
Parcel 156 0.73
No. of Dwlg. Units 156 0.73
No. of Spaces 156 0.73
Room 125 0.54
1000 ft? 100 0.43
1000 ft? 150 2.00
1000 ft? 325 3.00
1000 ft? 150 2.10
1000 ft? 200 0.86
1000 ft? 300 1.29
1000 ft? 1,000 16.68
1000 ft? 125 0.54
1000 ft? 3,700 15.86
1000 ft? 2,700 11.74
1000 ft? 700 3.00
1000 ft? 100 0.43
1000 ft? 100 0.43
1000 ft? 100 0.43
1000 ft? 100 0.43
1000 ft? 100 0.43
1000 ftz 100 0.43
1000 ft 25 0.11
1000 ft? 200 1.86
1000 ft? 25 0.23
1000 ft? 25 0.23
1000 ft° 25 0.23
1000 ft? 25 0.23
1000 ft? 20 0.09

SUSPENDED
SOLIDS
(Pounds

Per Day)

0.59
0.70
1.05
1.40
0.44
0.35

0.35
0.35

0.28
0.23
1.00
1.17
0.77
0.45
0.68
5.00
0.28

8.33
6.16
1.58
0.23
0.23
0.23
0.23
0.23
0.23
0.06
0.70
0.09
0.09
0.09
0.09
0.05



TABLE 1
(continued)

LOADINGS FOR EACH CLASS OF LAND USE

SUSPENDED
FLOW COD SOLIDS
(Gallons (Pounds (Pounds

DESCRIPTION UNIT OF MEASURE Per Day) Per Day) Per Day)
COMMERCIAL
Night Club 1000 ft? 350 1.50 0.79
Bowling/Skating 1000 ft? 150 1.76 0.55
Club 1000 ft* 125 0.54 0.27
Auditorium, Amusement 1000 ft? 350 1.50 0.79
Golf Course, Camp, and 1000 ft? 100 0.43 0.23

Park (Structures and

Improvements
Recreational VVehicle Park No. of Spaces 55 0.34 0.14
Convalescent Home Bed 125 0.54 0.28
Laundry 1000 ft? 3,825 16.40 8.61
Mortuary/Cemetery 1000 ft? 100 1.33 0.67
Health Spa, Gymnasium

With Showers 1000 ft* 600 2.58 1.35

Without Showers 1000 ft? 300 1.29 0.68
Convention Center,

Fairground, Racetrack, Average Daily 10 0.04 0.02

Sports Stadium/Arena Attendance
INSTITUTIONAL
College/University Student 20 0.09 0.05
Private School 1000 ft* 200 0.86 0.45

Church 1000 ft? 50 0.21 0.11
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APPENDIX C

Sewer monitoring data by USCubed

Collected November to December 2019



2020.07.20-08.04 Temporary Wastewater Flow Monitoring DRC Engineering, Inc.

Methods & Procedures & Equipment

Methods and Procedures

Utility Systems Science & Software provided DRC Engineering with an off the shelf, non-
proprietary flow monitoring solution that included three state of the art Hach Flo-Dar® AV
Sensor systems. The project course of action is listed below. The US?3 team:

Assessed traffic control at the sites on 190" St in Torrance, CA.

Validated the sites for suitability for sewer flow monitoring for the Comstock

Development Torrance Warehouse Project.

Installed and removed traffic control in accord with site-specific CA MUTCD

requirements for both the installation and removal of equipment.

Installed and calibrated the flow monitoring equipment per manufacturer

recommendations.

Removed the equipment, validated the data and prepared the data reports.

o The data supports the conclusion that there is capacity available in the
monitored sewer lines since the depth for the peak flows observed during this
study did not exceed the d/D limit of 0.50 at any of the sites at any time.

o The maximum d/D observed during this study was ~0.24 at both US MH 01 and
DS MH 05.

Equipment

Figure: Equipment installed for the Sewer Flow Monitoring Study

Utility Systems Science & Software



2020.07.20-08.04 Temporary Wastewater Flow Monitoring DRC Engineering, Inc.

Figure: Web-Enabled Flo-Dar® AV Sensor, Radar-Based Velocity/Area Flow Meter

SPECIFICATIONS

e Enclosure
o |IP68 Waterproof rating, Polystyrene
o Dimensions
o 160.5W x432.2L x 297 D mm (6.32 x 16.66 x 11.7 in.),
o With SVS, D =387 mm (15.2in.)
e Weight
o 4.8kg(10.51bs.)
o Operating Temperature
o -10to0 50°C (14 to 122°F)
e Storage Temperature
o -401to 60°C (-40 to 140°F)
e Power Requirements
o Supplied by FL900 Flow Logger, Flo-Logger, or Flo-Station

Utility Systems Science & Software



2020.07.20-08.04 Temporary Wastewater Flow Monitoring DRC Engineering, Inc.

e Interconnecting Cable
o Disconnect available at both sensor and logger or Flo-Station
o Polyurethane, 0.400 (+x0.015) in. diameter; IP68
o Standard length 9 m (30 ft), maximum 305 m (1000 ft)
o Cables — available in two styles:
o connectors at both ends
o connector from sensor with open leads to desiccant hub, desiccant hub with
connector to logger. A potting/sealant kit will be included. This can be used to run
the cable through conduit.
o Certification
o Certified to: FCC Part 15.245: FCC ID: VIC-FLODAR?24
o Industry Canada Spec. RSS210. v7: IC No.: 6149A-FLODAR?24

SURCHARGE DEPTH MEASUREMENT
o Auto zero function maintains zero error below 0.5 cm (0.2 in.)

e Method
o Piezo-resistive pressure transducer with stainless steel diaphragm
e Range

o 3.5m (138 in.), overpressure rating 2.5 x full scale

VELOCITY MEASUREMENT

e Method
o Radar
e Range

o 0.231t06.10 m/s (0.75 to 20 ft/s)
e Frequency Range
o 24.075t024.175 GHz, 15.2 mW (max.)

e Accuracy
o +0.5%; £0.03 m/s (x0.1 ft/s)

DEPTH MEASUREMENT
e Method
o Ultrasonic
e Standard Operating Range from Flo-Dar® Housing to Liquid
o 0to152.4cm (0to60in.)
o Optional Extended Level Operating Range from Transducer Face to Liquid
o 0 to 6.1 m (0 to 20 ft.) with 43.18 cm (17 in.) dead band, temperature
compensated.
e Accuracy
o *1%; £0.25 cm (x0.1in.)

Utility Systems Science & Software



2020.07.20-08.04 Temporary Wastewater Flow Monitoring DRC Engineering, Inc.

FLOW MEASUREMENT
e Method
o Based on Continuity Equation
e Accuracy
o 5% of reading typical where flow is in a channel with uniform flow conditions and
is not surcharged, 1% full scale max.

SURCHARGE CONDITIONS DEPTH/VELOCITY DEPTH (Std with Flo-Dar® Sensor)
e Surcharge depth supplied by Flo-Dar® sensor.

VELOCITY (Optional Surcharge Velocity Sensor)

e Method
o Electromagnetic
e Range

o 4.8 m/s (x16 ft/s)
e Accuracy

o +0.15 ft/s or 4% of reading, whichever is greater.
o Zero Stability

o +0.05ft/s

The Flo-Dar® Open Channel Flow Meters provide an innovative approach to open channel
flow monitoring. Combining digital Doppler radar velocity sensing with ultrasonic pulse
echo level sensing Flo-Dar® provides accurate open channel flow monitoring without the
fouling problems associated with submerged sensors.

Perfect Solution for Difficult Flow Conditions:

e Flows with High Solids Content
e High Temperature Flows

e Caustic Flows

e Large Man-Made Channel

e High Velocities

e Shallow Flows

Utility Systems Science & Software



2020.07.20-08.04 Temporary Wastewater Flow Monitoring DRC Engineering, Inc.

Benefits
1. Personnel have no contact with the flow during installation.
2. Maintenance caused by sensor fouling is eliminated
3. Field Replaceable/Interchangeable Sensors and Monitors
How It Works

Flo-Dar® transmits a digital Doppler radar beam that interacts with the fluid and reflects
back signals at a different frequency than that which was transmitted. These reflected
signals are compared with the transmitted frequency. The resulting frequency shift
provides an accurate measure of the velocity and the direction of the flow. Level is
detected by ultrasonic pulse echo. Flow is then calculated based on the Continuity
Equation:

Q =V x A, Where Q = Flow, V = Average Velocity and A = Area
Accurate Flow Measurements

Flo-Dar® provides the user with highly accurate flow measurements under a wide range of
flows and site conditions. By measuring the velocity of the fluid from above, Flo-Dar®
eliminates accuracy problems inherent with submerged sensors including sensor
disturbances, high solids content and distribution of reflectors.

Utility Systems Science & Software



2020.07.20-08.04 Temporary Wastewater Flow Monitoring DRC Engineering, Inc.

US® Company Information

US3 is a California Corporation Federal ID No. 33-0729605 and qualifies as a Minority
Business Enterprise. US® has certified as an MBE with the California Public Utility
Commission’s authorized clearinghouse, Verification Number: 97ES0008.

US?3 is a specialty service company for the Water & Waste Water industry, providing
monitoring and control for Utilities since 1996. US? is in the forefront of this industry by
taking the proven technological approaches developed in other high-tech industries and
applying them to protect one of our most precious natural resources - our water.

US?3 engineers and technical personnel have applied advanced instrumentation system
technology to water/wastewater open channel flow monitoring, pipeline evaluation,
engineering, and data analysis, all coupled to the power of the Internet. This unique
integrated systems approach allows the company to bring greater insight and intelligence
to gathering information about water/wastewater system performance of our clients, and in
turn, to support the fulfillment of their commitments to manage and cost effectively design,
operate, and maintain these systems.

Figure: US3 utilizes exclusively Hach March-McBirney Flo-Dar® Meters

Utility Systems Science & Software



2020.07.20-08.04 Temporary Wastewater Flow Monitoring DRC Engineering, Inc.

Moreover, US? supports Municipalities, Consulting Engineering firms and other
water/waste water systems integrators by providing temporary technical services for
engineering, software programming and technical site maintenance and calibration site
support work, primarily in the Water and Waste Water industries.

Figure: All technicians are certified for Confined Space Entry.

Name, Title, Address and Telephone numbers of persons to contact concerning this report.

Darlene Szczublewski, PE Tom Williams
Senior Civil Engineer Engineering Manager
darlene.szczublewski@uscubed.com tom.williams@uscubed.com
9314 Bond Av, Suite A 9314 Bond Av, Suite A
El Cajon, CA 92021 El Cajon, CA 92021
619-546-4281 (work) 619-546-4281 (work)
619-246-5304 (cell) 619-398-7799 (cell)

Utility Systems Science & Software



Site Report 8/05/2020

Confidential Proprietary Information

MH at ~2754 W. 190th St

Torrance, CA 90504
2020.07 US MH 01 MH # 01

DRC Engineering

Access: System Type:

Sanitary Storm |:|

MH in drive aisle at Honeywell entrance Install Date: 7/20/2020

Map Flow Meter

Meter Depth: 188"

MH Coordinates: 33.858505, -118.323124

Laminar open channel hydraulics

Avg Velocity |Avg Measured Level Multiplier

0.25fps  [1.25" 1.0

Gas

02 H2S (6{0) LEL

20.9 0 0 0

Notes

Technology One inlet & two outlets (W partially blocked):

monitored the upstream line as it provided the
best hydraulics.

Traffic Safety

No formal TCP required; used cones & signs per
site-specific CA MUTCD TC requirements.

Land Use

Residential Commercial Industrial Trunk

X

Manhole Depth 203"

Monitored Pipe Size 8"

Sewer Plan

Inner Pipe Size (In/Out)

8”/8"

Pipe Shape

Round

Pipe Condition

Good

Manhole Material

Concrete

Silt

W DS line partially filled

Velocity Profile Data

*

Velocity Profile Taken

0.4 2-D

Sensor Offset

14.78"

Sensor Dist. to Crown

6.78"

Sensor Direction

Upstream

Flow Heading

South




Meter Site Document

2020.07 US MH 01

MH at ~2754 W. 190th St
Torrance, CA 90504

Site Manhole Before Install

Installation Process Installed

Upstream West Downstream Line




Temporary Flow Study

DRC Engineering
2020.07 US MH 01

Meter Start Date From 7/20/2020

Meter Stop Date To 8/4/2020
Velocity (fps) Level (in) Flow (mgd)

Average 0.236 1.257 0.004

Maximum 0.630 1.900 0.009

Minimum 0.100 0.890 0.001

Pipe Size 8.000

Estimated Capacity (mgd) Not Calculated

Capacity Used Not Calculated

Sensor Type Hach - Flodar

Utility Systems, Science and Software

9314 Bond Av, Suite A
El Cajon, CA 92021

601 N. Parkcenter Dr, Suite 209
Santa Ana, CA 92705




Velocity (fps) Level (in) Flow (gpm)
Average 0.259 1.203 2.783 RainFall Inches
Maximum 0.530 1.710 5.831
Minimum 0.100 0.890 0.673

8/05/2020




Velocity (fps) Level (in) Flow (gpm)
Average 0.244 1.216 2.592 RainFall Inches
Maximum 0.630 1.900 5.904
Minimum 0.100 0.900 0.651

8/05/2020




Velocity (fps) Level (in) Flow (gpm)
Average 0.162 1.473 2.570 RainFall Inches
Maximum 0.320 1.860 5.702
Minimum 0.100 1.220 1.101

8/05/2020




Level (in)

1.5+

—
|

0.5

2020.07 US MH 01

0.0

0.2

0.4

Velocity (fps)

7/20/2020 thru 8/04/2020

8/5/2020 9:23:14 AM



Site Report 8/05/2020

Confidential Proprietary Information

MH at ~2549 W. 190th St
Torrance, CA 90504
MH # 04 DS

DRC Engineering

2020.07 Mid MH 04

Access: System Type:

Sanitary Storm |:|

MH in flush median, south of address Install Date: 7/20/2020

Map Flow Meter

Meter Depth: 187"

MH Coordinates: 33.858345, -118.322394

Low to moderate open channel hydraulics

Avg Velocity |Avg Measured Level Multiplier

0.5 fps 0.66" 1.0

Gas

02 H2S (6{0) LEL

20.9 0 0 0

Notes

Technology No laterals; monitored the downstream line as it

provided the best hydraulics.

Traffic Safety

No formal TCP required; used cones & signs per
site-specific CA MUTCD TC requirements.

Land Use

Residential Commercial Industrial Trunk

X

Manhole Depth 203"

Sewer Plan

Monitored Pipe Size

10"

Inner Pipe Size (In/Out)

10"/10"

Pipe Shape

Round

Pipe Condition

Good

Manhole Material

Concrete

Silt

Minor, intermittent

Velocity Profile Data

*

Velocity Profile Taken 0.4 2-D
Sensor Offset 15.85"
Sensor Dist. to Crown  |5.85"
Sensor Direction Downstream
Flow Heading East




Meter Site Document

2020.07 Mid MH 04

MH at ~2549 W. 190th St
Torrance, CA 90504

Site Manhole Before Install

Installation Process Installed

Upstream Downstream




Temporary Flow Study

DRC Engineering
2020.07 Mid MH 04

Meter Start Date From 7/20/2020

Meter Stop Date To 8/4/2020
Velocity (fps) Level (in) Flow (mgd)

Average 0.485 0.606 0.004

Maximum 0.710 0.790 0.009

Minimum 0.260 0.460 0.002

Pipe Size 10.000

Estimated Capacity (mgd) Not Calculated

Capacity Used Not Calculated

Sensor Type Hach - Flodar

Utility Systems, Science and Software

9314 Bond Av, Suite A
El Cajon, CA 92021

601 N. Parkcenter Dr, Suite 209
Santa Ana, CA 92705




Velocity (fps) Level (in) Flow (gpm)
Average 0.504 0.600 3.132 RainFall Inches
Maximum 0.710 0.760 6.080
Minimum 0.260 0.460 1.144

8/05/2020




Velocity (fps) Level (in) Flow (gpm)
Average 0.492 0.606 3.109 RainFall Inches
Maximum 0.690 0.790 5.724
Minimum 0.320 0.470 1.397

8/05/2020




Velocity (fps) Level (in) Flow (gpm)
Average 0.416 0.611 2.612 RainFall Inches
Maximum 0.580 0.780 5.081
Minimum 0.270 0.500 1.338

8/05/2020




Level (in)

2020.07 Mid MH 04

0.8 = -
- | | - |
n - 8
aE | | =
0.6 _s ="
HE
u n
u
| | | |
0.4
0.2
0 I I I
0.0 0.2 0.4 0.6
Velocity (fps)

7/20/2020 thru 8/04/2020

8/5/2020 9:24:44 AM
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Confidential Proprietary Information

DRC Engineering

2020.07 DS MH 05

MH at ~2239 W. 190th St

Torrance, CA 90504
MH # 05 DS

Access:

MH in median, south of address

System Type:

Sanitary Storm |:|

Install Date: 7/20/2020

Map

Technology

Sewer Plan

Flow Meter

Meter Depth: 235"

MH Coordinates: 33.858348, -118.318939

Low to moderate open channel hydraulics

Avg Velocity |Avg Measured Level Multiplier

0.33 fps 1.25"

1.0

Gas

02 H2S

(6{0) LEL

20.9 0

0 0

Notes

Inlets from west & south (S partially blocked);
monitored the downstream line as it provided the

best hydraulics.

Traffic Safety

No formal TCP required; used cones & signs per
site-specific CA MUTCD TC requirements.

Land Use

Residential Commercial

Industrial Trunk

X

Manhole Depth

251"

Monitored Pipe Size

10"

Inner Pipe Size (In/Out)

10"/10"

Pipe Shape

Round

Pipe Condition

Good

Manhole Material

Concrete

Silt

S US line partially filled

Velocity Profile Data

*

Velocity Profile Taken

0.4 2-D

Sensor Offset

16.33"

Sensor Dist. to Crown

6.33"

Sensor Direction

Downstream

Flow Heading

East




Meter Site Document

2020.07 DS MH 05

MH at ~2239 W. 190th St
Torrance, CA 90504

Site Manhole Before Install

Installation Process Installed

Upstream South Lateral Downstream




Temporary Flow Study

DRC Engineering
2020.07 DS MH 05

Meter Start Date From 7/20/2020

Meter Stop Date To 8/4/2020
Velocity (fps) Level (in) Flow (mgd)

Average 0.409 1.281 0.013

Maximum 0.720 2.390 0.046

Minimum 0.250 0.840 0.004

Pipe Size 10.000

Estimated Capacity (mgd) Not Calculated

Capacity Used Not Calculated

Sensor Type Hach - Flodar

Utility Systems, Science and Software

9314 Bond Av, Suite A
El Cajon, CA 92021

601 N. Parkcenter Dr, Suite 209
Santa Ana, CA 92705




Velocity (fps) Level (in) Flow (gpm)
Average 0.383 1.145 6.594 RainFall Inches
Maximum 0.610 1.930 19.181
Minimum 0.250 0.840 2.486

8/05/2020




Velocity (fps) Level (in) Flow (gpm)
Average 0.451 1.482 12.118 RainFall Inches
Maximum 0.720 2.390 31.734
Minimum 0.250 0.840 2.668

8/05/2020




Velocity (fps) Level (in) Flow (gpm)
Average 0.337 0.994 4.321 RainFall Inches
Maximum 0.495 1.250 7.624
Minimum 0.280 0.840 2.784

8/05/2020




Level (in)

2.5

1.5+

0.5

2020.07 DS MH 05

0.0

0.2 0.4 0.6

Velocity (fps)

7/20/2020 thru 8/04/2020

8/5/2020 9:25:30 AM
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APPENDIX D

Calculations



Worksheet for 8" MH#1

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00440  ft/ft
Diameter 0.67 ft
Discharge 0.04 ft3¥/s
Results

Normal Depth 0.10 ft
Flow Area 0.03 ft?
Wetted Perimeter 0.53 ft
Hydraulic Radius 0.06 ft
Top Width 0.48 ft
Critical Depth 0.09 ft
Percent Full 149 %
Critical Slope 0.00701 ft/ft
Velocity 1.19 ft/s
Velocity Head 0.02 ft
Specific Energy 0.12 ft
Froude Number 0.80
Maximum Discharge 0.87 ftd¥/s
Discharge Full 0.81 ft3¥/s
Slope Full 0.00001 ft/ft
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 1491 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolBtptie@dfiterMaster V8i (SELECTseries 1) [08.11.01.03]
8/10/2020 8:42:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)




Worksheet for 8" MH#1

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.10
0.09

0.00440
0.00701

ft/s
ft
ft
ft/ft
ft/ft

8/10/2020 8:42:15 AM

Bentley Systems, Inc. Haestad Methods SolBtptie@dfiterMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of
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2



Worksheet for 10" MH#4

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00180  ft/ft
Diameter 0.83 ft
Discharge 0.04 ft3¥/s
Results

Normal Depth 0.12 ft
Flow Area 0.05 ft?
Wetted Perimeter 0.64 ft
Hydraulic Radius 0.07 ft
Top Width 0.58 ft
Critical Depth 0.08 ft
Percent Full 141 %
Critical Slope 0.00700 ft/ft
Velocity 0.84 ft/s
Velocity Head 0.01 ft
Specific Energy 0.13 ft
Froude Number 0.52
Maximum Discharge 0.99 ft¥/s
Discharge Full 0.92 ft¥/s
Slope Full 0.00000 ft/ft
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 1407 %
Downstream Velocity Infinity  ft/s
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Worksheet for 10" MH#4

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.12
0.08

0.00180
0.00700

ft/s
ft
ft
ft/ft
ft/ft

8/10/2020 8:43:03 AM

Bentley Systems, Inc. Haestad Methods SolBtptie@dfiterMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

2



Worksheet for 10" MH#5

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00180  ft/ft
Diameter 0.83 ft
Discharge 0.15 ft¥/s
Results

Normal Depth 0.23 ft
Flow Area 0.12 ft?
Wetted Perimeter 0.91 ft
Hydraulic Radius 0.13 ft
Top Width 0.74 ft
Critical Depth 0.17 ft
Percent Full 2712 %
Critical Slope 0.00616  ft/ft
Velocity 1.25 ft/s
Velocity Head 0.02 ft
Specific Energy 0.25 ft
Froude Number 0.55
Maximum Discharge 0.99 ft¥/s
Discharge Full 0.92 ft¥/s
Slope Full 0.00005 ft/ft
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 2722 %
Downstream Velocity Infinity  ft/s
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Worksheet for 10" MH#5

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.23
0.17

0.00180
0.00616

ft/s
ft
ft
ft/ft
ft/ft
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SEWER AREA STUDY TORRANCE WAREHOUSE

APPENDIX E

Record Drawings:
City of Torrance Atlas Map SS-28
As-Built Drawings SS-363
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