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MEMORANDUM
Date: October 5, 2015

To: David Pinto
Development Director
Legacy Partners Residential, Inc.

CC: Michael Choi, P.E., LEEP AP
Kimley-Horn and Associates, Inc.

From: Roque Quiroz, EIT
Kimley-Horn and Associates, Inc.

Subject:  Mission Place Mixed Use Residential Project Memorandum

Introduction

Kimley-Horn and Associates, Inc. prepared this sewer analysis to determine whether the
existing sewer mainline along Fairview Avenue would accommodate the increased sewer
demand from the proposed Mission Place mixed-use development. Summary of our analysis
is below for the proposed routing along with the following attachments:

e Attachment A — Proposed Flow Calculations From Buildings

e Attachment B — Sewer Lateral Hydraulic Calculations and Pipe Sections

e Attachment C — City of South Pasadena Sewer Map

e Attachment D — Existing Sewer Main Hydraulic Calculations and Pipe Sections

e Attachment E — Flow Metering Results

Sewer Capacity Verification

Onsite Sewer: The following analysis is based on a proposed 6” diameter sanitary sewer PVC
pipe at 1% slope to service the proposed Mission Place mixed use development on the site.
The development will provide a new lateral connection to the existing mainline along Fairview
Avenue or Mission Street.

a. Capacity Verification Of Proposed 6" ® SS: The proposed line will service the proposed
mixed-use development for the demand calculated below (includes 2.5 factor per LA
County).

i. Qpemand = 0.05 cfs (See Attachment A)
ii.  Qpipe capacity = 0.36 cfs (See Attachment B)*
iii. Qpripe capacity > Qpemand, Therefore ok

b. Cleaning Velocity Verification Of Proposed 6" ® SS:
i. Minimum Cleaning Velocity for SS pipe, Vcieaning = 3.0 fps (Per City of Los Angeles
Sewer Design Manual—Part F, Section F231)
ii.  Vpipe = 3.71 fps (See Attachment B)*
ii. Vpipe > Vcleaning, Therefore ok

*Qpipe capacity based on d/D = 0.5, d = depth of flow, and D = pipe diameter
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c. Existing Capacity For Downstream Sewer System Based On Metering Data: The
location requirement for capacity verification and metering was provided by the City. See
Exhibit below for locations of manholes 78B, 83D, 60B, and 80A utilized for metering:
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Sewer System Loading Tabulation:
The tabulation below shows impact of our project to the adjacent sewer system based on the
maximum flow rate from the metering data (See Attachment E).
Loading From Project Site: 0.05 cfs
Meterin Metering Normal
Manhole Flow g Metering Flow & Pipe Pipe | Normal Depth Capacity | Percent Capacity
Location Rate Flow Project Diameter, | Slope | Depth, g ' Used Used Check (50%
Rate (cfs) | SiteFlow | D(inches) | (ft/ft) | d (feet) | .. (d/D) (%) Maximum)
(MGD) (inches)
Rate (cfs)
80A 0.001 0.002 0.052 0.0048 0.1 1.2 0.15 15 Ok
60B 0.035 0.054 0.104 0.0132 0.11 1.32 0.165 16.5 Ok
83D 0.055 0.085 0.135 0.0145 0.12 1.44 0.18 18 Ok
78B 0.709 1.097 1.147 10 | 0.0174 0.32 3.84 0.384 38.4 Ok
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Attachment A

Proposed Flow Calculations From Buildings
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PROPOSED FLOW - Mission Place Mixed-Use Project

UNIT OF Unit Of UNITS FLOW FLOW
UNIT TYPE BUILDING USAGE QUANTITY  Measure (SF)  (Dimensionless) (GPD/UNITS) (GPD)
GARRETS Building 1 EA 8 -- - 120 960
TOWNHOMES (1-BEDROOM) Building 1 EA 4 -- - 130 520
TOWNHOMES (2-BEDROOM) Building 1 EA 1 - - 180 180
FLATS (1-BEDROOM) Building 1 EA 28 - - 120 3360
FLATS (2-BEDROOM) Building 1 EA 8 -- - 160 1280
RETAIL Building 1 SF 3700 1000 3.7 80 296
GARRETS Building 2 EA 8 -- - 120 960
LOFTS (1-BEDROOM) Building 2 EA 34 - - 120 4080
RETAIL Building 2 SF 3800 1000 3.8 80 304
NOTES: TOTAL GPD = 11940
1. GPD/UNITS per LA County Sanitation District Connection Fee Ordinance. TOTALCFS=  0.018
2. Peak Factor Based on County Requirement. 2.5 Peak Factor:  0.046
3. Proposed development unit types and quantities based on info provided by GMP Architects. 29850

CFS
GPD



Kimley»Horn

Attachment B

Hydraulic Calculations and Pipe Sections
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Mission Place - 6" SS Capacity Half Full

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01000  ft/ft
Normal Depth 0.25 ft
Diameter 0.50 ft
Results

Discharge 0.36 ftd¥/s
Flow Area 0.10 ft?
Wetted Perimeter 0.79 ft
Hydraulic Radius 0.13 ft
Top Width 0.50 ft
Critical Depth 031 ft
Percent Full 50.0 %
Critical Slope 0.00518  ft/ft
Velocity 3.71 ft/s
Velocity Head 0.21 ft
Specific Energy 0.46 ft
Froude Number 1.48
Maximum Discharge 0.78 ftd¥/s
Discharge Full 0.73 ft¥/s
Slope Full 0.00250 ft/ft
Flow Type SuperCritical

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 50.00 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
2/11/2015 8:08:59 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Mission Place - 6" SS Capacity Half Full

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.25
0.31

0.01000
0.00518

ft/s
ft
ft
ft/ft
ft/ft

2/11/2015 8:08:59 AM
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Mission Place - 6" SS Capacity Half Full Cross Section

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01000
Normal Depth 0.25
Diameter 0.50
Discharge 0.36

Cross Section Image

=L 0.50 ft

_|

0251

ft/ft
ft
ft
ft¥/s
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Mission Place - 6" SS Normal Depth

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01000  ft/ft
Diameter 0.50 ft
Discharge 0.05 ft3¥/s
Results

Normal Depth 0.09 ft
Flow Area 0.02 ft?
Wetted Perimeter 0.43 ft
Hydraulic Radius 0.05 ft
Top Width 0.38 ft
Critical Depth 0.11 ft
Percent Full 177 %
Critical Slope 0.00423 ft/ft
Velocity 213 ft/s
Velocity Head 0.07 ft
Specific Energy 0.16 ft
Froude Number 151
Maximum Discharge 0.78 ftd¥/s
Discharge Full 0.73 ft¥/s
Slope Full 0.00005 ft/ft
Flow Type SuperCritical

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 1773 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
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Mission Place - 6" SS Normal Depth

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.09
0.11

0.01000
0.00423

ft/s
ft
ft
ft/ft
ft/ft

2/10/2015 7:30:23 PM
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Mission Place - 6" SS Capacity Normal Depth Cross Section

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01000
Normal Depth 0.09
Diameter 0.50
Discharge 0.05

Cross Section Image

0.50 ft

-
I

ft/ft
ft
ft
ft¥/s
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Attachment C

City of South Pasadena Sewer Map
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Attachment D

Existing Sewer Main Hydraulic Calculations And Pipe Sections
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Normal Depth - MH 80A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.00480  ft/ft
Diameter 0.67 ft
Discharge 0.052 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 0.10 ft
Percent Full 148 %
Critical Slope 0.00408  ft/ft
Velocity 1.60 ft/s
Velocity Head 0.04 ft
Specific Energy 0.14 ft
Froude Number 1.08
Maximum Discharge 1.19 ft¥/s
Discharge Full 1.10 ft¥/s
Slope Full 0.00001 ft/ft
Flow Type SuperCritical

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 1478 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
10/2/2015 11:34:20 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Normal Depth - MH 80A

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.10
0.10

0.00480
0.00408

ft/s
ft
ft
ft/ft
ft/ft

10/2/2015 11:34:20 AM

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section - MH 80A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.00480
Normal Depth 0.10
Diameter 0.67
Discharge 0.052

Cross Section Image

0.67 ft

=
I

ft/ft
ft
ft
ft¥/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
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Normal Depth - MH 60B

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01320  ft/ft
Diameter 0.67 ft
Discharge 0.104 ft3/s
Results

Normal Depth 0.11 ft
Flow Area 0.04 ft?
Wetted Perimeter 0.55 ft
Hydraulic Radius 0.07 ft
Top Width 0.49 ft
Critical Depth 0.15 ft
Percent Full 162 %
Critical Slope 0.00388  ft/ft
Velocity 281 ft/s
Velocity Head 0.12 ft
Specific Energy 0.23 ft
Froude Number 181
Maximum Discharge 1.97 ft¥/s
Discharge Full 1.83 ft¥/s
Slope Full 0.00004  ft/ft
Flow Type SuperCritical

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 16.19 9%
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
10/2/2015 11:36:52 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Normal Depth - MH 60B

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.11
0.15

0.01320
0.00388

ft/s
ft
ft
ft/ft
ft/ft

10/2/2015 11:36:52 AM

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section - MH 60B

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01320
Normal Depth 0.11
Diameter 0.67
Discharge 0.104

Cross Section Image

0.67 ft

-
I

ft/ft
ft
ft
ft¥/s
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Normal Depth - MH 83D

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01450  ft/ft
Diameter 0.67 ft
Discharge 0.135 ft3/s
Results

Normal Depth 0.12 ft
Flow Area 0.04 ft?
Wetted Perimeter 0.59 ft
Hydraulic Radius 0.07 ft
Top Width 0.51 ft
Critical Depth 0.17 ft
Percent Full 180 %
Critical Slope 0.00382  ft/ft
Velocity 3.14 ft/s
Velocity Head 0.15 ft
Specific Energy 0.27 ft
Froude Number 191
Maximum Discharge 2.06 ft¥/s
Discharge Full 1.92 ft¥/s
Slope Full 0.00007  ft/ft
Flow Type SuperCritical

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 1797 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
10/2/2015 11:41:26 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Normal Depth - MH 83D

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.12
0.17

0.01450
0.00382

ft/s
ft
ft
ft/ft
ft/ft

10/2/2015 11:41:26 AM
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Cross Section - MH 83D

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01450
Normal Depth 0.12
Diameter 0.67
Discharge 0.135

Cross Section Image

0.67 ft

-
I

ft/ft
ft
ft
ft¥/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
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Normal Depth - MH 78B

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01740  ft/ft
Diameter 0.83 ft
Discharge 1147 ft3/s
Results

Normal Depth 032 ft
Flow Area 0.19 f?
Wetted Perimeter 111 ft
Hydraulic Radius 0.17 ft
Top Width 0.81 ft
Critical Depth 0.48 ft
Percent Full 379 %
Critical Slope 0.00415  ft/ft
Velocity 6.05 ft/s
Velocity Head 0.57 ft
Specific Energy 0.89 ft
Froude Number 2.20
Maximum Discharge 4.04 ft¥/s
Discharge Full 3.75 ft¥/s
Slope Full 0.00163  ft/ft
Flow Type SuperCritical

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 3792 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
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Normal Depth - MH 78B

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity
0.32
0.48

0.01740
0.00415

ft/s
ft
ft
ft/ft
ft/ft

10/2/2015 11:44:13 AM
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Cross Section - MH 78B

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010
Channel Slope 0.01740
Normal Depth 0.32
Diameter 0.83
Discharge 1.147

Cross Section Image

0.83ft

_|

=]
(]
=

|

ft/ft
ft
ft
ft¥/s

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
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Attachment E

Flow Metering Results
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Site Report

Confidential Proprietary Information

09-25-2015

Legacy Partners

El Centro & Fairview

988 Fairview Av

Manhole No.80A

Access.

Manhole in roadway at intersection

System Type:

Sanitary Storm |:|

Install Date: 9/24/2015

Technology

Velocity
measured
using
RADAR 2l

L (1 O

Traffic Plan

Flow Meter

Meter Depth: 67.27"

Meter SN:*
*
Avg Velocity |Avg Measured Level Multiplier
* 0.13" 1.0
Gas
02 H2S co LEL
20.9 0 0 0
Notes
*
Traffic Safety

Used cones, signs & a flagger.

Land Use

Residential Commercial Industrial Trunk
X

Manhole Depth 80"
Pipe Size 8"
Inner Pipe Size 8"/8"
(In/Out)
Pipe Shape Round
Pipe Condition OK
Manhole Material Brick
Silt (inches) 0

Velocity Profile Data

*

Velocity Profile Taken

Sensor Offset 12.73"
Sensor Dist. to Crown  |4.73"

Flow Direction Downstream
Flow Heading East
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Meter Site Document

El Centro & Fairview

Legacy Partners

988 Fairview Av

Site

Installation Process

Manhole

Before Install

e o P

Installed

Upstream

Downstream




Temporary Flow Study

Legacy Partners
El Centro & Fairview

Meter Start Date From 9/11/2015 12:00:00 AM
Meter Stop Date To 9/25/2015 12:00:00 AM
Velocity (fps) Level (in) Flow (mgd)

Average 0.104 0.003 0.000
Maximum 1.110 0.230 0.001
Minimum 0.100 0.000 0.000

Pipe Size 8.000
Estimated Capacity (mgd)

Capacity Used

Sensor Type Hach - Flodar

Estimated Capacity Usage

[ % Capacity Used [l Estimated Capacity Available

Utility Systems, Science and Software

6190 Fairmount Ave. Suite E
San Diego, CA 92021

601 N. Parkcenter Drive Suite 209
Santa Ana, CA 92705
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ettty




El Centro & Fairview
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9/11/2015 9:30:00 PM +00:00 9/12/2015 7:30:00 AM +00:00 9/12/2015 5:30:00 PM +00:00
—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 0.106 0.001 0.000 RainFall Inches
Maximum 0.820 0.110 0.001 Aty il /
Minimum 0.100 0.000 0.000 9/25/2015 11:26:30 AM




El Centro & Fairview
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—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 0.107 0.002 0.000 RainFall Inches J
Maximum 1.110 0.120 0.001 Aty il /
Minimum 0.100 0.000 0.000 9/25/2015 11:26:30 AM




El Centro & Fairview
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Maximum 0.100 0.230 0.000 Aty il /
Minimum 0.100 0.000 0.000 9/25/2015 11:26:30 AM




Level (in)
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El Centro & Fairview

0.0
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Velocity (fps)
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y Report Date: 09/25/2015

// Customer: Legacy Partners

i Rl 4 . .

Utility Syst Sei 4 Softw Group: Flow Monitoring
ility Systems Science an oftware SitelD: 497

Statistics for MH 80A at El Centro & Fairview: 09/11/2015 thru 9/25/2015

Flow (GPM) Flow (MGD) Velocity (FPS) Level (inches)

Date a\Y/e| Max Avg | Max Avg | Max a\Y/e| Max Total | Rain
| Date | Avg | Max | Min | Avg | Max | Min | Avg | Max | Min | Avg | Max | Min | Total | Rain |

9/11/2015 0.01 0.35 0.000 o000 0.00 o000 011 o082 0.10 0.00 0.11 0.00 9
9/12/2015 0.00 0.00 0.000 000 0.00 o000 010 0.0 0.10 0.00 0.000 0.00 0
9/13/2015 0.00 0.00 0.000 000 0.00 o000 010 0.0 0.10 0.00 0.000 0.00 0

Week: 0.00 0.35 000 000 000 000 010 082 0.10 0.00 0.11  0.00 9
9/14/2015 0.00 0.03 0.000 000 0.00 o000 010 0.0 0.10 0.00 0.08/  0.00 1
9/15/2015 0.00 0.03 0.000 000 0.00 000 010 0.0 0.10 0.00 0.08/  0.00 1
9/16/2015 0.00 0.27 0.000 000 0.00 o000 011 0.74 0.10 0.00 0.10 0.00 4
9/17/2015 0.00 0.35 0.000 000 0.00 o000 011 o082 0.10 0.00 0.11 0.00 7
9/18/2015 0.00 0.01 0.000 000 0.00 o000 010 0.0 0.10 0.00 0.05 0.00 0
9/19/2015 0.01 0.41 0.000 o000 0.00 o000 014 111 010 ©0.01 0.12 0.00 20
9/20/2015 0.00 0.01 0.000 000 0.00 000 010 0.0 0.10 0.00 0.03,  0.00 0

Week: 0.00 0.41 000 000 000 000 011 111 0.10 0.00 0.12 0.00 34
9/21/2015 0.01 0.11 0.000 000 0.00 o000 010 0.0 010 ©0.01 0.21 0.00 7
9/22/2015 0.00 0.03 0.000 000 0.00 o000 010 0.0 0.10 0.00 0.08/ 0.00 0
9/23/2015 0.00 0.13 0.000 000 0.00 o000 010 0.0 0.10 0.00 0.23,  0.00 2
9/24/2015 0.00 0.00 0.000 000 0.00 o000 010 0.0 0.10 0.00 0.000 0.00 0

Week: 0.00 0.13 000 000 000 000 010 010 0.10 0.00 0.23 0.00 10

Page 1 of 1
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Site Report

09-24-2015

Confidential Proprietary Information

Legacy Partners

El Centro & Fremont

1184 EIl Centro St

Manhole No.60B

Access.

Manhole in roadway at intersection

System Type:

Sanitary Storm |:|

Install Date: 9/11/2015

Map Flow Meter
{l * WWW’ ye Meter Depth: 109.85"
w @ g e T o asy ¢ IMeter SN¥
- Ll {L.Ea ;W] ) .u.'“-“-%i*:* E
s "f-.—'.if"__“ 5 I
& _j%ﬁ'_L:-" 2 L m\* L5 i ;11,_“_ =" |Avg Velocity |Avg Measured Level Multiplier
Vool i e S 1 ¢ [119fes Joss 1.0
HE i‘ i 'E"":' ) i e !_1.3'1 x| Gas
* e e — '
2l Mﬁ&kME s |02 H2S co LEL
Notes
Technology *
- Traffic Safety
RAgDAR Q) Used cones, signs & a flagger.
=Y
Land Use
Residential Commercial Industrial Trunk
X X
Manhole Depth 124"
Pipe Size 8"
Traffic Plan Inner Pipe Size 8"/8"
- (In/Out)
pe Pipe Shape Round
gt Pipe Condition OK
Manhole Material Brick
Silt (inches) 0
Velocity Profile Data *
Velocity Profile Taken
Sensor Offset 14.15"
* E Sensor Dist. to Crown  16.15"
o Flow Direction Downstream
Flow Heading South




s>
BN/ Meter Site Document

Legacy Partners

El Centro & Fremont 1184 El Centro St

Site Manhole Before Install

Installation Process Installed

Upstream Downstream




Temporary Flow Study

Legacy Partners
El Centro & Fremont

Meter Start Date From 9/11/2015 12:00:00 AM
Meter Stop Date To 9/21/2015 12:00:00 AM
Velocity (fps) Level (in) Flow (mgd)

Average 0.941 0.528 0.006
Maximum 2.580 0.890 0.035
Minimum 0.000 0.230 0.000

Pipe Size 8.000
Estimated Capacity (mgd)

Capacity Used

Sensor Type Hach - Flodar

Estimated Capacity Usage

[ % Capacity Used [l Estimated Capacity Available

Utility Systems, Science and Software

6190 Fairmount Ave. Suite E
San Diego, CA 92021

601 N. Parkcenter Drive Suite 209
Santa Ana, CA 92705
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ettty




El Centro & Fremont
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9/12/2015 2:00:00 AM +00:00 9/12/2015 12:00:00 PM +00:00 9/12/2015 10:00:00 PM +00:00
9/11/2015 9:00:00 PM +00:00 9/12/2015 7:00:00 AM +00:00 9/12/2015 5:00:00 PM +00:00
—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 0.869 0.523 0.006 RainFall Inches
Maximum 1.480 0.750 0.016 Aty il /
Minimum 0.560 0.320 0.002 9/24/2015 2:05:20 PM




El Centro & Fremont
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—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 0.989 0.529 0.007 RainFall Inches J
Maximum 2.580 0.890 0.035 Aty il /
Minimum 0.510 0.230 0.001 9/24/2015 2:05:20 PM




El Centro & Fremont
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Maximum 1.360 0.680 0.011 Aty il /
Minimum 0.000 0.370 0.000 9/24/2015 2:05:20 PM
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Report Date: 09/23/2015
Customer: Legacy Partners
Group: Flow Monitoring
SitelD: 498

e,
Utility Systems Science and Software

Statistics for MH 60B at El Centro & Fremont: 09/11/2015 thru 09/21/2015

NS

9/11/2015 4.36 10.81 212 001 002 000 098 148 059 052 0.75 0.32 6,283
9/12/2015 3.35 6.30 158 000 001 0.00 076 109 056 0.52 0.65 0.39 4,824
9/13/2015 2.96 6.76 140 000 001 000 080 130 055 046 0.59 0.33 4,257

Week: 3.56 10.81 140 001 002 000 084 148 055 0.50 0.75 0.32 15,364
9/14/2015 4.60 12.62 094 001 002 000 111 165 052 0.49 0.79  0.29 6,627
9/15/2015 6.01 24.55 160 001 004 0.00 128 258 0.64 0.52 0.89 0.35 8,651
9/16/2015 4.70 10.75 157 001 002 000 097 149 063 054 0.84 0.35 6,768
9/17/2015 5.27 11.51 195 001 002 0.00 085 134 051 0.65 0.84 0.48 7,591
9/18/2015 5.14 9.41 207 001 001 000 106 149 054 056 0.83  0.37 7,407
9/19/2015 3.15 6.79 0.7 000 001 000 085 153 051 047 0.75 0.23 4,537
9/20/2015 3.51 7.63 000 001 001 o000 O07v6 136 0.00 053 0.68 0.40 5,057

Week: 4.63 24.55 000 001 004 000 098 258 0.00 0.54 0.89 0.23 46,638
9/21/2015 3.08 4.51 230 000 001 000 09 117 076 0.42 0.54 0.37 4,439

Week: 3.08 4.51 230 000 001 000 09 117 076 0.42 0.54 0.37 4,439

Page 1 of 1



' I 5 y Site Report 09-24-2015

g Confidential Proprietary Information
Legacy Partners 1194 Oxley St
Fremont & Oxley Manhole No.83D
Access: System Type:
Manhole in roadway at intersection Sanitary Storm |:| Install Date: 9/11/2015
Flow Meter
e Meter Depth: 72"
Lol 1 Meter SN:*
1o *
ﬂ' ? | Avg Velocity |Avg Measured Level Multiplier
; A S ¢ 126fps  |1ar 1.0
=l @ :-‘wg d Gas
$ino huﬂmwl}.am r_: s gl & |02 H2S co LEL
: : -'-I | “| .. 20.9 0 0 0
Notes
Technology *
fé::f},‘_’ed Traffic Safety
RAgDAR Used cones, signs & a flagger.
Land Use
Residential Commercial Industrial Trunk
X X
Manhole Depth 86"
Pipe Size 8"
Traffic Plan Inner Pipe Size 8"/8"
(In/Out)
Pipe Shape Round
Pipe Condition OK
Manhole Material Brick
Silt (inches) 0
Velocity Profile Data *
Velocity Profile Taken
Sensor Offset 13.99"
Sensor Dist. to Crown  |5.99"
Flow Direction Downstream
Flow Heading East
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Meter Site Document

Fremont & Oxley

Legacy Partners

1194 Oxley St

Site

Manhole Before Install

Upstream

Installed

Downstream




Temporary Flow Study

Legacy Partners
Fremont & Oxley

Meter Start Date From 9/11/2015 12:00:00 AM
Meter Stop Date To 9/21/2015 12:00:00 AM
Velocity (fps) Level (in) Flow (mgd)

Average 1.332 0.697 0.013
Maximum 2.010 1.550 0.055
Minimum 0.740 0.350 0.003

Pipe Size 8.000
Estimated Capacity (mgd)

Capacity Used

Sensor Type Hach - Flodar

Estimated Capacity Usage

[ % Capacity Used [l Estimated Capacity Available

Utility Systems, Science and Software

6190 Fairmount Ave. Suite E
San Diego, CA 92021

601 N. Parkcenter Drive Suite 209
Santa Ana, CA 92705
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Fremont & Oxley
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—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 1.245 0.667 0.011 RainFall Inches
Maximum 1.700 1.550 0.047 Aty il /
Minimum 0.740 0.430 0.005 9/24/2015 2:06:05 PM




Fremont & Oxley
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—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 1.346 0.702 0.014 RainFall Inches J
Maximum 1.920 1.530 0.055 Aty il /
Minimum 0.850 0.350 0.003 9/24/2015 2:06:05 PM
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Average 1.292 0.660 0.012 RainFall Inches 5 J
Maximum 2.010 1.070 0.036 Aty il /
Minimum 0.203 0.350 0.001 9/24/2015 2:06:05 PM
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y Report Date: 09/23/2015
// Customer: Legacy Partners
i Rl 4 . .

il . 4 Softw Group: Flow Monitoring
Utility Systems Science and Software SitelD: 499

Statistics for MH 83D at Fremont & Oxley: 09/11/2015 thru 09/21/2015

Flow (GPM) Flow (MGD) Velocity (FPS) Level (inches)

Date | v [ Max [Win | Ao [ Wk | Min | Avp [Max [ Wi | Ao | Max | Min | rotal Gal| Ran

9/11/2015 8.94 3276 365 001 005 001 125 170 074 0.72 155 0.57 12,871
9/12/2015 8.24 1390 335 001 0.02 000 128 154 1.03 0.67 0.93 0.43 11,865
9/13/2015 8.70 13.76 343 001 002 000 126 155 1.01 0.70 094 0.44 12,523

Week: 8.62 3276 335 001 005 000 126 170 0.74 0.70 155 043 37,259
9/14/2015 9.85 2022 42y 001 003 001 140 188 1.05 0.72 112 047 14,187
9/15/2015 11.32 3842 492 002 006 001 150 192 105 0.73 153 0.58 16,298
9/16/2015 9.19 1336 391 001 002 001 136 183 09 0.70 0.87 0.44 13,228
9/17/2015 8.31 1468 211 001 0.02 000 126 157 0.88 0.67 0.98 0.35 11,963
9/18/2015 9.41 18.73 252 001 003 000 135 159 091 0.70 1.03 0.35 13,550
9/19/2015 8.55 1969 239 001 003 000 128 172 0.85 0.67 1.08 0.35 12,308
9/20/2015 9.60 2503 215 001 004 000 135 201 084 0.70 1.07 0.36 13,830

Week: 9.46 3842 211 001 006 000 136 201 084 0.70 153 0.35 95,363
9/21/2015 4.03 716 050 001 001 000 104 145 0.20 047 0.58  0.35 5,802

Week: 4.03 716 050 001 001 000 104 145 020 047 0.58 0.35 5,802

Page 1 of 1
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Site Report

Confidential Proprietary Information

09-24-2015

Legacy Partners

Edison & Oxley

1515 Oxley St

Manhole No.78B

Access.

Manhole in roadway at intersection with
alleyway

System Type:

Sanitary Storm |:|

Install Date: 9/11/2015

Velocity
measured
using

RADAR

Traffic Plan

il |
bl

3

b ecms | podin

e

Flow Meter

Meter Depth: 79"

Meter SN:*
*
Avg Velocity |Avg Measured Level Multiplier
3.62 fps 3.88" 1.0
Gas
02 H2S co LEL
20.9 0 0 0
Notes
*
Traffic Safety
Used cones, signs & a flagger.
Land Use
Residential Commercial Industrial Trunk
X X
Vianhote Depth 96
Pipe Size 10"
Inner Pipe Size 10"/10"
(In/Out)
Pipe Shape Round
Pipe Condition OK
Manhole Material Brick
Silt (inches) 0

Velocity Profile Data

*

Velocity Profile Taken

Sensor Offset 16.99"
Sensor Dist. to Crown  [6.99"

Flow Direction Downstream
Flow Heading South
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BN/ Meter Site Document

Legacy Partners

Edison & Oxley 1515 Oxley St

Site Manhole Before Install

s - = —

Installation Process Installed

Upstream Downstream




Temporary Flow Study

Legacy Partners
Edison & Oxley

Meter Start Date From 9/11/2015 12:00:00 AM
Meter Stop Date To 9/21/2015 12:00:00 AM
Velocity (fps) Level (in) Flow (mgd)

Average 3.054 3.830 0.392
Maximum 4.390 5.500 0.709
Minimum 1.620 2.260 0.117

Pipe Size 10.000
Estimated Capacity (mgd)

Capacity Used

Sensor Type Hach - Flodar

Estimated Capacity Usage

[ % Capacity Used [l Estimated Capacity Available

Utility Systems, Science and Software

6190 Fairmount Ave. Suite E
San Diego, CA 92021

601 N. Parkcenter Drive Suite 209
Santa Ana, CA 92705
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Edison & Oxley
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9/11/2015 10:45:00 PM +00:00 9/12/2015 8:45:00 AM +00:00 9/12/2015 6:45:00 PM +00:00
—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 2.914 3.574 0.338 RainFall Inches
Maximum 3.950 4.540 0.554 Aty il /
Minimum 1.890 2.280 0.117 9/24/2015 2:04:33 PM




Edison & Oxley
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—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 3.033 3.841 0.391 RainFall Inches J
Maximum 4.390 5.500 0.709 Aty il /
Minimum 1.720 2.260 0.124 9/24/2015 2:04:33 PM




Edison & Oxley
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—— Velocity —— Level —— Flow
Velocity (fps) Level (in) Flow (mgd) 3
Average 3.133 3.855 0.414 RainFall Inches
Maximum 4.170 4.660 0.642 Aty il /
Minimum 1.620 2.640 0.125 9/24/2015 2:04:33 PM
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y Report Date: 09/23/2015

// Customer: Legacy Partners

i Rl 4 . .

Utility Syst Sei 4 Softw Group: Flow Monitoring
ility Systems Science an oftware SitelD: 500

Statistics for MH 78B at Edison & Oxley: 09/11/2015 thru 09/21/2015

Flow (GPM) Flow (MGD) Velocity (FPS) Level (inches)

[ Date | v [ Wax [ Win | Avp [ Wax | Min | Avo | Max [ Wi | Ao | Max | Min | rotal Gal| Ran-

9/11/2015 25144 351.75 14790 036 051 021 3.02 367 195 373 415 3.27 362,067
9/12/2015  240.60  385.09 8122 035 055 012 29 401 189 3.58 454 228 346,462
9/13/2015  252.20  373.96 86.13 036 054 012 3.02 390 207 3.62 441 226 363,172

Week: 248.08  385.09 8122 036 055 012 3.00 401 189 3.65 454 226 1,071,701
9/14/2015  244.20  349.99 9416 035 050 014 292 384 190 3.68 464 244 351,646
9/15/2015  280.87  446.73 9745 040 064 014 310 392 177 3.95 550 2.62 404,451
9/16/2015  249.63  385.05 9795 036 055 014 3.00 381 193 3.65 452 248 359,461
9/17/2015  279.89 430.11 109.97 040 062 016 298 3.69 187 3.97 497 2.83 403,042
9/18/2015  305.37 492.61 9392 044 071 014 311 439 172 4.08 523 2.61 439,733
9/19/2015 312,93 492.17 11476 045 0.71 017 325 426 207 4.03 514 278 450,613
9/20/2015  298.49  445.94 87.12 043 064 013 316 417 162 3.96 466  2.65 429,822

Week: 281.62 492.61 87.12 041 071 013 3.08 439 162 3.90 550 2.44 2,838,768
9/21/2015 140.09 230.74 9850 020 033 014 224 292 191 298 3.65 264 201,734

Week: 140.09 230.74 9850 020 033 014 224 292 191 298 3.65 264 201,734
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