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Tab 1: Overview & Site-Specific Information 

1.1  Overview 

The City of Whittier (City) owns, operates, and maintains its own wastewater collection 
system. The wastewater generated in Whittier is collected by trunk sewers operated and 
maintained by the County of Los Angeles Consolidated Sewer Maintenance District 
(CSMD), which is managed by the County of Los Angeles Department of Public Works 
(LACDPW) Sewer Maintenance Division. The City sewer manholes monitored as part of 
this report can be found on CSMD Map C-2076. 

The City’s wastewater collection system consists of approximately 194 miles of sanitary 
sewer mains and 5,028 manholes. The Whittier Sewer Maintenance Division maintains 
210 miles of sewer lines within the City. The Division routinely cleans these sewer lines 
once every twelve months and some areas on a more frequent basis. In addition to these 
City sewers, there are approximately 7 miles of private sewers and 14 miles of CSMD 
trunk sewers within the City limits that the City does not own or maintain. 

Since the City and CSMD are responsible for properly managing, operating, and 
maintaining all portions of their wastewater collection system, sewer flow monitoring is 
required as a condition of development. This requirement not only helps to ensure 
adequate capacitance, but continually updates their databases with the most current 
information, allowing the City and the CSMD to improve the condition and performance of 
its wastewater collection system, reducing the occurrences of SSOs, and ensuring the 
health and safety of the community.  

1.2  Project Description 

Utility Systems Science & Software, Inc. (US3) was contracted by Pickard Architects to 
perform 14 full days of continuous sewer flow monitoring at two sewer manholes 
downstream from the point of connection with the proposed development. The study was 
requested by the City and was prepared in compliance with the City sewer study 
requirements. The site locations and sewer lines are shown on maps in Section 1.3.  

US3 assessed permitting and traffic control requirements for the selected monitoring sites. 
Formal traffic control plans (TCPs) were prepared for the monitoring sites in accordance 
with the California Manual of Uniform Traffic Control Devices (CA MUTCD). Additional 
information regarding traffic control at each site is included in Section 1.4. An 
encroachment permit was approved by the City prior to the initiation of the flow monitoring 
study. 



2021.02.19-03.09 Temporary Wastewater Flow Monitoring       Pickard Architects 

Utility Systems Science & Software   2    

US3 performed an initial site inspection to evaluate the site hydraulics at the selected 
monitoring sites. Note: Each wastewater collection system is different, and some of the 
differences that affect flow monitoring include: slope of sewer line; age, condition and 
material of sewer line; number and type of connections; and sewer design, specifically the 
proximity of baffles, drop structures, pumps, siphons, and weirs. None of these structures 
were found within the selected manholes. In addition, since the hydraulics within the 
selected manholes were deemed acceptable for flow monitoring during the inspection, it 
was determined that the sites should provide an accurate representation of flow patterns 
during the study. Therefore, installation at the sites occurred on 2/19/2021. 

The manholes were equipped with Hach Marsh-
McBirney Flo-Dar® AV Sensors and Loggers. 
With the installation and removal of the 
equipment, the manholes were opened and 
confined space entry was limited to crossing the 
plane with hands and arms, but not actually 
entering the manholes. Even though US3 
personnel did not enter the manholes during 
equipment installation or removal, they were 
fully trained and certified in Confined Space 
Entry and CPR, and in accordance with safety 
standards, gas readings were taken and 
recorded throughout the duration of the 
installation and removal process. 

 

In summary, US3 performed the following services for this project: 

 Sewer Flow Monitoring 
o Detailed preliminary investigation 

 Assessment of permitting and traffic control requirements 
 Receipt of approved City Encroachment Permit 
 Inspection and evaluation of the selected sites 

o Installation of Marsh-McBirney Flo-Dar® AV Sensors and Loggers 
 Validation of hydraulic suitability 
 Calibration of flow monitoring equipment 
 Documentation of installation and calibration 

o Flow monitoring between 2/19/2021 and 3/09/2021 
o Removal of flow monitoring equipment 
o Validation of flow monitoring data 

 Evaluation of the sanitary sewer at the monitored site/s 
 Development of a report to discuss the flow monitoring data, including system 

statistics and graphs  
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1.3  Site Maps 

 

Figures 1 & 2: The vicinity map (above) shows the temporary wastewater flow monitoring location 
northeast of the proposed project site. The manhole is located at latitude 33.989530 and longitude 
-118.064406. A plan view of the monitored sewer line from CSMD C-2076 is shown below.  
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Figures 3 & 4: The vicinity map (above) shows the temporary wastewater flow monitoring location 
of City manhole (MH) 20, which is located at latitude 33.986733 and longitude -118.067174. A plan 
view of the monitored sewer line from CSMD C-2076 is shown below.  
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1.4  Summary of Sites 

Figure 5 below:  The photo shows City MH 25 in the left-hand northbound lane of Norwalk Blvd at 
its intersection with Pleasant Way. The manhole is northwest of 6014 Norwalk Blvd. 

 

 

Figure 6:  This is a relatively busy road, so the field team used a flashing arrow board, cones and 
signs for traffic control in accordance with the approved TCP (shown above) during installation and 
removal of the monitoring equipment. Surface conditions were dry. No issues were encountered. 
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Figure 7 above: City MH 25 provided access to a 10-in sewer line, which entered from the 
northeast and discharged to the southwest, with a lateral entering from the northwest. Gas levels 
were within Occupational Safety and Health Administration (OSHA) permissible exposure limits 
(O2=20.9%; LEL, H2S & CO=0). The flow monitoring equipment was set to monitor the downstream 
west line on 2/19/2021 to get the total flow. US3 followed up on this installation on 2/19/2021 to 
confirm equipment calibration 
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Figure 8 below:  The photo shows City MH 20 in the center of the Loch Lomond and Norwalk Blvd 
intersection. The manhole is north of 10802 Loch Lomond Dr. 

 

 

Figure 9:  This is a relatively busy road adjacent to an elementary school, so the field team used a 
flashing arrow board, cones and signs for traffic control in accordance with the approved TCP 
(shown above) during installation and removal of the monitoring equipment. Surface conditions 
were dry. No issues were encountered. 
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Figure 10 above: City MH 20 provided access to a 10-in sewer line, which entered from the 
northeast and discharged to the southwest, with a lateral entering from the east. Gas levels were 
within OSHA permissible exposure limits. The flow monitoring equipment was set to monitor the 
downstream west line on 2/19/2021 to get the total flow. US3 followed up on this installation on 
2/19/2021 to confirm equipment calibration 
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1.5  Existing Capacity Analysis 

The capacity evaluation method conformed to the following process: 

1. Collect 15-minute (min) interval depth and velocity data points at each site over the 
entire monitoring period and determine the depth versus (vs) velocity relationship or 
pipe curve based on Manning’s equation. 

2. Determine statistically the minimum, maximum and average depths and flow rates 
at each site during the monitoring period. 

3. Calculate the maximum theoretical unobstructed flow rate at each site. 

4. Determine remaining capacity under peak flow conditions at each site, using the 
ratios of monitored daily flow depths to pipe diameter. 

Figure 11 below:  2021.02 Pleasant Way MH graphs of level, flow & velocity, and scatter plot of 
level in relation to velocity from US3 Flow Monitoring Website (http://us3.uscubed.com/) 

The scatter plot (bottom graph in Figure 11) shows an averaged representation of the 
depth vs. velocity data points for the monitored pipe from 2/27/2021 through 3/07/2021. 
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The data was divided into 200 time periods and each period was then averaged and 
graphed. The pattern of velocity and depth data points for a sewer operating in free-flow 
conditions over an extended period of time should conform to the depth vs velocity 
relationship of the Manning Equation, which is the basis for evaluating flow monitoring 
data. This equation (shown below) defines a commonly used theoretical relationship 
between depth and velocity in pipes operating under free flow conditions: 

v = 1.486/n x R2/3 x S1/2  

Where, 

v = velocity in feet (ft) per second (fps) 

n = pipe roughness, defined as the Manning’s Roughness Coefficient (0.013 
was selected in accordance with the minimum value for multiple types of 
sewer pipes with manholes, inlets, etc., Chow 1959) 

R = hydraulic radius, defined as the wetted area (ft2) divided by the wetted 
perimeter (ft) 

S = hydraulic slope 

The scatter plot from the Pleasant Way MH (City MH 25) shows the depth vs. velocity data 
points for the 10-inch downstream pipe, which should resemble a theoretical hydraulic 
operating curve based on the site-specific characteristics of the pipe. Using velocities (v) 
from this study in conjunction with the associated cross-sectional areas (A) computed 
using the monitored levels, the flow (Q) was calculated (Q=vA).  

In order to derive the slope, the average level from the study was put into Manning's 
Equation (v = 1.486/n x R2/3 x S1/2) and the slope was changed until the resulting velocity 
equaled the average velocity from the study. So, the calculated slope is based on the 
average flow data observed during the study, which at Pleasant Way MH 25 correlated 
with a theoretical hydraulic operating curve with a slope of ~0.22% (S= 0.002174656).  

 

 

 

 

 

 

Figure 12 at right: This 
theoretical pipe curve was 
generated for a 10-in 
(0.83-ft) pipe with a slope 
of ~0.22%.  
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Figure 13 above: The scatter plot contains all of the data points collected at a 15-min collection 
interval over the entirety of the study. Since the flows at MH 25 utilized ~19% to ~57% of the pipe 
depth during the study, that portion of its theoretical curve has been overlaid onto its scatter plot. 

As shown in the scatter plot above, almost all of the data falls into an acceptable area 
along the theoretical curve; however, the level to velocity relationship is slightly skewed.  

To summarize the site statistics from the data analysis at 2021.02 Pleasant Way MH: 

 During peak flows (QPF), 0.4606 million gallons per day (mgd) or ~320 gallons per 
minute (gpm) utilized ~70% of the pipe’s capacity.  

 During average flows (QAF), 0.2585 mgd or ~180 gpm utilized ~39% of the pipe’s 
capacity.  

 According to common practice in sewer system design, velocities need to exceed 
2.0 fps a minimum (min) of once per day to provide sufficient scouring action for 
self-cleaning. The maximum velocity at MH 25 was 2.37 fps with an average 
velocity of 1.73 fps. Since velocities exceeded 2.0 fps every day during this study, 
the site is not expected to have issues with regard to settlement of normal system 
solids.    

 According to common practice in sewer system design, the depth versus diameter 
(d/D) ratio for gravity drains of less than 15 inches in diameter should be no greater 
than 0.50 for the ultimate peak flow condition. The average d/D ratio for the site 
during this study was ~0.42 and the maximum was ~0.57. Therefore, this 10-in pipe 
exceeds the d/D ratio limitation of 0.50 under peak flow conditions.  
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The following is a graphical representation of site statistics (stats) from the data analysis: 

Flow Stats Level Stats Velocity Stats 

   

The pipe capacity was estimated using a Manning’s Circular Pipe Flow Capacity chart, 
where n=0.013 (in accordance with LACDPW standards for a vitrified clay sewer pipe 
(VCP) with manholes, inlets, etc.). From the theoretical hydraulic operating curve for a 10-
in pipe with a slope of ~0.22% (S= 0.002174656), with the pipe completely full, the velocity 
is expected to be ~1.8785 fps. When this velocity is input into the Flo-Ware program from 
City MH 25, a maximum capacity of ~0.6622 mgd is produced. This is a reasonable 
assumption based on the levels and velocities observed during this study. 

2021.02 Pleasant Way MH Level (depth) vs Pipe Diameter 
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Figure 14 below:  2021.02 Loch Lomond MH graphs of level, flow & velocity, and scatter plot of 
level in relation to velocity from US3 Flow Monitoring Website (http://us3.uscubed.com/) 

The scatter plot above shows the depth vs velocity data points for the 10-in downstream 
pipe, which should resemble a theoretical hydraulic operating curve based on the site-
specific characteristics of the pipe. Monitored velocities and levels were compared to 
theoretical hydraulic operating curves at different slopes, which led to the conclusion that 
the data best resembled a curve with the slope of ~0.23% (S=0.0022650937) at Loch 
Lomond MH (City MH 20). 
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Figure 15 above: The scatter plot contains all of the data points collected at a 15-min collection 
interval over the entirety of the study. Since the flows at MH 20 utilized ~17% to ~68% of the pipe 
depth during the study, that portion of its theoretical curve has been overlaid onto its scatter plot. 

As shown in the scatter plot above, while a majority of the data falls into an acceptable 
area along the theoretical curve, this data set has more of a cloud formation, which is 
indicative of processed or non-conforming flow. This is flow that does not conform to the 
theoretical level-velocity relationship expected under free-flow conditions, such as what 
occurs during dumping, jetting, pumping, etc. This type of flow is more common in 
commercial and industrial areas because they are more likely to generate processed flows. 

To summarize the site statistics from the data analysis at 2021.02 Loch Lomond MH: 

 During QPF, 0.5687 mgd or ~395 gpm utilized ~84% of the pipe’s capacity.  

 During QAF, 0.2999 mgd or ~208 gpm utilized ~44% of the pipe’s capacity.  

 The maximum velocity at City MH 20 was 2.71 fps with an average velocity of 1.83 
fps. Since velocities exceeded 2.0 fps every day during this study, the site is not 
expected to have issues with regard to settlement of normal system solids.    

 The average d/D ratio for the site during this study was ~0.45 and the maximum 
was ~0.68. Therefore, this 10-in pipe exceeded the d/D ratio limitation of 0.50 under 
peak flow conditions. 
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The following is a graphical representation of the site statistics from the data analysis: 

Flow Stats Level Stats Velocity Stats 

   

The pipe capacity was estimated using a Manning’s Circular Pipe Flow Capacity chart, 
where n=0.013 (in accordance with LACDPW standards for a VCP with manholes, inlets, 
etc., Chow 1959). From the theoretical hydraulic operating curve for a 10-in pipe with a 
slope of ~0.23% (S=0.0022650937), with the pipe completely full, the velocity should be 
~1.9172 fps, which when input into the Flo-Ware program from City MH 20 produced a 
maximum capacity of 0.6758 mgd. This is a reasonable assumption based on the levels 
and velocities observed during this study. 

2021.02 Loch Lomond MH Level (depth) vs Pipe Diameter 
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1.6  Proposed Flow Generation 

This sewer system assessment was developed under conditions existing between 
2/19/2021 and 3/09/2021 to analyze for potential capacity limitations in the monitored lines, 
which includes the anticipated effects of the proposed project at 6018 Norwalk Blvd in 
Whittier (APN 8174-041-028). The proposed project consists of demolishing the existing 
retail and residential buildings and replacing them with new retail spaces and 19 residential 
units currently referred to as Golden Oaks Senior Living. 

Mean loading per unit of usage has been calculated in accordance with estimated average 
daily sewage flows provided by the Los Angeles County Department of Public Works. 
Therefore, based on the appropriate flow in gallons per day (gpd) per unit of occupancy 
(UO), the proposed flow generation was calculated as follows:  

 (17) 1-bedroom dwelling unit (DU) x 200 gpd/DU = 3400 gpd = 0.0034 million 
gallons per day (mgd) 

 (2) 2-bedroom DU x 250 gpd/DU = 500 gpd = 0.0005 mgd 

 1400 ft2 retail space x 100 gpd/1000 ft2 = 140 gpd = 0.00014 mgd 

Table 1 below is a summary of the estimated flow to be generated by the proposed project. 
In accordance with LACDPW sewer capacity study requirements, the peaking factor used 
to determine QPF for sewer diameters less than 15 inches is 2.5.  

User Category 
Number 
of UOs 

QAF per 
UO 

(gpd) 

Total 
QAF 

(gpd) 

Total QAF 
(mgd) 

2.5 x QAF = 
Total QPF  

(mgd) 

Residential: Condo – 1 Bedroom 17 200 3400 0.00340 0.00850 

Residential: Condo – 2 Bedroom 2 250 500 0.00050 0.00125 

Retail: Shops & Stores 1400 100 140 0.00014 0.00035 

Total     0.01010 

 
Therefore, the estimated peak flow generated by the proposed Project is ~0.0101 mgd or 
0.0156 cfs. In the next section, this flow will be added to the peak flow observed during this 
study to determine the adequacy of available sewer capacity. 
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1.7  Conclusions 

Calculations in this report are based on steady uniform flow with steady flow defined as the 
discharge being constant with time, and uniform flow defined as the slope of the water 
surface and cross-sectional flow area being constant in the length of pipe analyzed. Using 
velocities from this study in conjunction with the associated cross-sectional areas depicted 
by the monitored levels, the flow was calculated using the Continuity Equation, and the 
slope was derived using Manning's Equation. The capacity of each monitored 10-inch pipe 
was different because the calculated slopes were different based on the average levels 
and velocities observed during this study. 

Field crews installed the equipment on 2/19/2021. Gas levels at all of the sites were well 
within safety limits throughout the study, typically with O2 at 20.9% and no detectable 
traces of LEL, H2S or CO. Flow monitoring equipment at each site was calibrated using 
site-specific characteristics and manual level and velocity readings for adjustment and 
verification. 

Follow-up on the installations confirmed equipment was reading properly at both sites. A 
final field calibration check was performed at the sites prior to removing the equipment on 
3/09/2021. In addition, all of the equipment went through diagnostic testing before and 
after the study with less than a 1% deviation between manual and meter level readings 
and less than a 5% deviation between manual and meter velocity readings. Therefore, 
equipment calibration was verified in accord with manufacturer specifications. 

2021.02 Pleasant Way MH: The graphs for this site showed a fairly consistent daily flow 
pattern with a good level to velocity relationship. In addition, velocities exceeded the 
minimum requirements to provide sufficient scouring action for self-cleaning.   

In order to determine the maximum allowable flow within the monitored pipe segment, the 
calculated slope based on the average flow data observed during the study (~0.22%) was 
used to generate a theoretical hydraulic operating curve for the 10-in pipe. At half pipe (5 
inches), the velocity from the theoretical curve was ~1.8784 fps, which when input into the 
Flo-Ware program from City MH 25 produced an expected capacity of ~0.3311 mgd 
(0.5123 cfs). Since peak flow was 0.4606 mgd (0.7127 cfs), there is no capacity available 
because the pipe had already exceeded its d/D limit of 0.50 at peak flow.  

As previously stated, the calculated slope is based on the average flow data observed 
during the study, so it is important to note that the calculated capacity of this sewer line is a 
slightly conservative estimate due to the slightly skewed level to velocity relationship at this 
site. This is a reasonable assumption since the average maximum velocity from the study 
(2.25 fps) coincided with an average level of ~5.15 inches, and according to the theoretical 
curve, the velocity at 5.1572 inches should be 1.9013 fps, which is a difference of 15.5%.   
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2021.02 Loch Lomond MH: The graphs for this site showed fairly consistent daily levels, 
but the velocities were more erratic. However, velocities did exceed the minimum 
requirements to provide sufficient scouring action for self-cleaning. 

In order to determine the maximum allowable flow within the monitored pipe segment, the 
calculated slope based on the average flow data observed during the study (~0.23%) was 
used to generate a theoretical hydraulic operating curve for the 10-in pipe. At half pipe (5 
inches), the velocity from the theoretical curve was ~1.9170 fps, which when input into the 
Flo-Ware program from City MH 20 produced an expected capacity of ~0.3379 mgd 
(0.5228 cfs). Since peak flow was 0.5687 mgd (0.8799 cfs), there is no capacity available 
because the pipe had already exceeded its d/D limit of 0.50 at peak flow. 

The average maximum velocity at this site was 2.31 fps, which coincided with an average 
level of ~5.55 inches, and according to the theoretical curve, the velocity at 5.5518 inches 
should be 1.9995 fps, which is a difference of 13.44%. As with City MH 25, the data was 
skewed on the conservative side where the data tends toward greater velocities at higher 
levels than that of the theoretical curve. 

According to Visual Crossing Weather Data, the only measurable rain event during the 
study in this monitoring site’s zip code occurred on 3/03/2021 (0.47 inches), but no 
conclusive evidence of infiltration or inflow was noted at either monitoring site. 

Table 2 below is a summary of the flow data with regard to the d/D capacity limit of 0.50. 

Existing + Proposed 
Flow Information 

QPF 
(mgd) 

Proposed 
QPF 

(mgd) 

Total 
QPF 

(mgd) 

Estimated Half 
Pipe Capacity 

(mgd) 

Available 
Capacity 

(mgd) 

Total 
QPF 

d/D 

Pleasant Way MH 25 0.4606 
0.0101 

0.4707 0.3311 0 0.62 

Loch Lomond MH 20 0.5687 0.5788 0.3379 0 0.71 

The following procedure was used to calculate the Total QPF d/D. Using the calculated 
slope from City MH 25 (~0.22%) to generate a theoretical hydraulic operating curve for the 
10-in pipe, at 6.2289 inches, the velocity is expected to be 2.0390 fps, which when input 
into the Flo-Ware program from City MH 25 produced the expected flow of 0.4707 mgd, 
and d/D = 6.2289/10 = 0.6229.  

The same method was used for calculating the d/D for City MH 20. Using the calculated 
slope (~0.23%) to generate a theoretical hydraulic operating curve for the 10-in pipe, at 
7.1245 inches, the velocity is expected to be 2.1544 fps, which when input into the Flo-
Ware program from City MH 20 produced the expected flow of 0.5788 mgd, and d/D = 
7.1245/10 = 0.7124 



2021.02.19-03.09 Temporary Wastewater Flow Monitoring       Pickard Architects 

Utility Systems Science & Software       

Tab 2: Calibration Site Sheets & Flo-Ware Graphs 

  



2021.02 Pleasant Way MH

MH at ~6014 Norwalk Blvd

MH in Norwalk & Pleasant Way 
intersection, NW of address

X
Install Date: 2/19/2021

Access: System Type:

StormSanitary

Map

Technology

Traffic Plan

Flow Meter

Meter Depth: 84"

MH Coordinates: 33.989530, -118.064406

Moderate open channel hydraulics with some 
turbulence due to inflow from lateral
Avg Velocity Avg Measured Level Multiplier

1.75 fps 4.2" 1.0

Gas
O2 H2S CO LEL

20.9 0 0 0

Notes

Two inlets from NE & NW; monitored downstream 
line to get total flow.

Traffic Safety

Land Use

Residential Commercial Industrial Trunk

X

Manhole Depth 

10"

99"

Round

10"/10"

Good

Concrete & brick

None observed

Passed

0.4 2-D

15.04"

5.04"

Downstream

Flow Heading

Sensor Direction

Sensor Dist. to Crown

Sensor Offset

Velocity Profile Data

Velocity Profile Taken

Silt 

Manhole Material

Pipe Condition

Pipe Shape

Inner Pipe Size (In/Out)

Monitored Pipe Size 

Pickard Architects
Whittier, CA 90606

MH # 25

Site Report

Confidential Proprietary Information

Southwest

3/12/2021

Used arrow board,  cones & signs in accord 
w/approved  TCP  per  site-specific  CA 
MUTCD TC requirements. 



2021.02 Pleasant Way MH

MH at ~6014 Norwalk Blvd

Whittier, CA 90606

Meter Site Document

Manhole Before Install

Installed

Downstream

Site

Installation Process

Upstream



Temporary Flow Study
Pickard Architects

2021.02 Pleasant Way MH

Utility Systems, Science and Software

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

Meter Start Date From 2/19/2021

Meter Stop Date To 3/9/2021

Velocity (fps) Level (in) Flow (mgd)

Average 1.735 4.200 0.261

Maximum 2.370 5.650 0.461

Minimum 0.800 1.930 0.049

Pipe Size 10.000

Estimated Capacity (mgd) 0.662

Capacity Used 69.53 %

Sensor Type Hach - Flodar

El Cajon, CA 92021

9314 Bond Av, Suite A



Date Avg Min Avg Max Min Avg Max Min Avg Max Total Gal Rain

2/19/21 212.59 156.39 0.31 0.37 0.23 1.87 2.24 1.61 4.71 5.04 306,126

2/20/21 185.83 50.76 0.27 0.46 0.07 1.73 2.33 1.08 4.28 5.64 267,600

2/21/21 191.40 36.53 0.28 0.46 0.05 1.72 2.33 0.80 4.34 5.65 275,613

Week: 196.61 36.53 0.28 0.46 0.05 1.77 2.33 0.80 4.44 5.65 849,339

2/22/21 183.29 41.74 0.26 0.40 0.06 1.76 2.24 1.05 4.20 5.32 263,936

2/23/21 173.42 33.89 0.25 0.41 0.05 1.70 2.21 0.85 4.13 5.27 249,723

2/24/21 175.83 43.61 0.25 0.42 0.06 1.71 2.16 0.99 4.16 5.40 253,189

2/25/21 172.09 45.69 0.25 0.41 0.07 1.67 2.23 1.00 4.17 5.18 247,812

2/26/21 179.11 38.89 0.26 0.40 0.06 1.74 2.23 0.95 4.16 5.05 257,925

2/27/21 180.82 41.67 0.26 0.43 0.06 1.72 2.16 0.99 4.21 5.47 260,387

2/28/21 185.92 35.42 0.27 0.43 0.05 1.76 2.31 1.07 4.20 5.55 267,720

Week: 178.64 33.89 0.26 0.43 0.05 1.72 2.31 0.85 4.17 5.55 1,800,691

3/1/21 177.39 41.18 0.26 0.39 0.06 1.70 2.21 1.01 4.20 5.25 255,447

Statistics for 2021.02 Pleasant Way MH: 02/19/2021 thru 03/09/2021

299.03 1.93

270.21 2.22

276.11 2.14

295.55 2.28

299.03 1.93

281.32 2.19

290.55 2.11

281.67 2.39

319.86 2.36

319.86 2.36

276.46 2.19

Max Min

260.21 3.98

319.65 2.43

Report Date: 03/12/2021 
Customer: Pickard Architects 
Group: Norwalk Blvd Project 

Site: 2021.02 Pleasant Way MH
Utility Systems  Science and Software

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

Page 1 of 2



Date Avg Min Avg Max Min Avg Max Min Avg Max Total Gal RainMax Min

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

3/2/21 180.33 48.61 0.26 0.42 0.07 1.74 2.23 1.08 4.19 5.23 259,679

3/3/21 170.63 39.31 0.25 0.40 0.06 1.69 2.24 0.95 4.08 5.12 245,713 0.47

3/4/21 178.50 37.78 0.26 0.41 0.05 1.73 2.23 0.98 4.16 5.27 257,037

3/5/21 176.00 53.54 0.25 0.40 0.08 1.74 2.19 1.17 4.15 5.11 253,443

3/6/21 186.04 38.19 0.27 0.45 0.06 1.74 2.36 0.88 4.24 5.46 267,896

3/7/21 184.06 36.32 0.27 0.45 0.05 1.73 2.29 0.82 4.22 5.43 265,053

Week: 178.99 36.32 0.26 0.45 0.05 1.73 2.36 0.82 4.18 5.46 1,804,268 0.47

3/8/21 181.28 46.32 0.26 0.45 0.07 1.85 2.37 1.16 4.02 5.26 261,043

3/9/21 104.03 52.57 0.15 0.35 0.08 1.51 2.25 1.19 3.09 4.55 149,800

Week: 142.65 46.32 0.21 0.45 0.07 1.68 2.37 1.16 3.56 5.26 410,842

Totals: 177.82 33.89 0.26 0.46 0.05 1.73 2.37 0.80 4.15 5.65 4,865,141 0.47319.86 1.93

309.93 2.11

243.96 2.36

309.93 2.11

310.49 2.33

310.62 2.33

310.62 2.14

275.97 2.14

283.54 2.15

274.79 2.32

289.44 2.22

Page 2 of 2



Velocity (fps) Level (in) Flow (gpm)

Average 1.763 4.364 190.784 RainFall Inches

Maximum 2.330 5.640 319.652

Minimum 1.080 2.430 50.764 3/12/2021



Velocity (fps) Level (in) Flow (gpm)

Average 1.715 4.199 179.696 RainFall Inches

Maximum 2.330 5.650 319.860

Minimum 0.800 2.110 33.889 3/12/2021



Velocity (fps) Level (in) Flow (gpm)

Average 1.729 4.170 178.926 RainFall Inches

Maximum 2.360 5.550 310.485

Minimum 0.880 1.930 35.417 0.470 3/12/2021



Velocity (fps) Level (in) Flow (gpm)

Average 1.759 4.048 175.531 RainFall Inches

Maximum 2.370 5.430 310.624

Minimum 0.820 2.110 36.319 3/12/2021



3/12/2021 10:14:40 AM

2/19/2021 thru 3/09/2021



2021.02 Loch Lomond MH

MH at ~10802 Loch Lomond Dr

MH in Loch Lomond & Norwalk Blvd 
intersection, north of address

X
Install Date: 2/19/2021

Access: System Type:

StormSanitary

Map

Technology

Traffic Plan

Flow Meter

Meter Depth: 49"

MH Coordinates: 33.986733, -118.067174

Moderate open channel hydraulics with some 
turbulence due to inflow from lateral
Avg Velocity Avg Measured Level Multiplier

1.8 fps 4.5" 1.0

Gas
O2 H2S CO LEL

20.9 0 0 0

Notes

Two inlets from NE & SE; monitored downstream 
line to get total flow.

Traffic Safety

Used arrow board, cones & signs in accord 
w/approved TCP per site-specific CA MUTCD TC 
requirements. 

Land Use

Residential Commercial Industrial Trunk

X

Manhole Depth 

10"

66"

Round

10"/10"

Good

Brick

None observed

Passed

0.4 2-D

17.07"

7.07"

Downstream

Flow Heading

Sensor Direction

Sensor Dist. to Crown

Sensor Offset

Velocity Profile Data

Velocity Profile Taken

Silt 

Manhole Material

Pipe Condition

Pipe Shape

Inner Pipe Size (In/Out)

Monitored Pipe Size 

Pickard Architects
Whittier, CA 90606

MH # 20

Site Report

Confidential Proprietary Information

3/12/2021

Southwest



2021.02 Loch Lomond MH

MH at ~10802 Loch Lomond Dr

Whittier, CA 90606

Meter Site Document

Manhole Before Install

Installed

Downstream

Site

Installation Process

Upstream



Temporary Flow Study
Pickard Architects

2021.02 Loch Lomond MH

Utility Systems, Science and Software

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

Meter Start Date From 2/19/2021

Meter Stop Date To 3/9/2021

Velocity (fps) Level (in) Flow (mgd)

Average 1.839 4.539 0.303

Maximum 2.710 6.840 0.569

Minimum 0.930 1.680 0.053

Pipe Size 10.000

Estimated Capacity (mgd) 0.675

Capacity Used 84.21 %

Sensor Type Hach - Flodar

El Cajon, CA 92021

9314 Bond Av, Suite A



Date Avg Min Avg Max Min Avg Max Min Avg Max Total Gal Rain

2/19/21 254.24 147.36 0.37 0.48 0.21 1.98 2.70 1.59 5.18 5.55 366,112

2/20/21 211.75 55.97 0.31 0.57 0.08 1.83 2.35 1.35 4.58 6.84 304,924

2/21/21 213.74 36.60 0.31 0.55 0.05 1.81 2.29 1.17 4.60 6.83 307,792

Week: 226.58 36.60 0.33 0.57 0.05 1.87 2.70 1.17 4.79 6.84 978,828

2/22/21 208.37 41.32 0.30 0.50 0.06 1.82 2.22 1.23 4.55 6.14 300,049

2/23/21 198.34 53.47 0.29 0.48 0.08 1.78 2.25 1.23 4.45 6.00 285,610

2/24/21 205.15 42.15 0.30 0.51 0.06 1.81 2.24 1.28 4.52 6.27 295,411

2/25/21 198.71 41.18 0.29 0.47 0.06 1.84 2.33 1.35 4.37 6.11 286,147

2/26/21 203.81 52.01 0.29 0.44 0.07 1.86 2.26 1.37 4.44 5.66 293,492

2/27/21 207.80 45.90 0.30 0.53 0.07 1.81 2.32 1.31 4.54 6.51 299,231

2/28/21 223.87 36.87 0.32 0.57 0.05 1.93 2.22 1.36 4.58 6.77 322,370

Week: 206.58 36.87 0.30 0.57 0.05 1.83 2.33 1.23 4.49 6.77 2,082,309

3/1/21 203.94 40.28 0.29 0.46 0.06 1.85 2.28 1.26 4.40 6.09 293,677

Statistics for 2021.02 Loch Lomond MH: 02/19/2021 thru 03/09/2021

392.43 1.68

316.11 1.78

308.12 2.12

367.71 1.94

392.43 1.68

333.26 2.19

354.44 1.83

327.29 1.76

380.28 1.73

394.93 1.73

349.65 1.80

Max Min

331.53 4.00

394.93 2.12

Report Date: 03/12/2021 
Customer: Pickard Architects 
Group: Norwalk Blvd Project 

Site: 2021.02 Loch Lomond MH
Utility Systems  Science and Software

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

Page 1 of 2



Date Avg Min Avg Max Min Avg Max Min Avg Max Total Gal RainMax Min

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

3/2/21 203.93 38.82 0.29 0.52 0.06 1.86 2.71 1.19 4.39 6.30 293,663

3/3/21 204.23 37.57 0.29 0.48 0.05 1.82 2.32 0.93 4.46 6.12 294,090 0.47

3/4/21 205.32 40.90 0.30 0.49 0.06 1.84 2.21 1.39 4.45 6.29 295,658

3/5/21 199.39 38.68 0.29 0.48 0.06 1.78 2.23 0.99 4.45 5.89 287,128

3/6/21 220.87 44.86 0.32 0.56 0.06 1.85 2.29 1.22 4.67 6.68 318,059

3/7/21 225.01 42.64 0.32 0.55 0.06 1.84 2.30 1.05 4.73 6.84 324,018

Week: 208.96 37.57 0.30 0.56 0.05 1.83 2.71 0.93 4.51 6.84 2,106,293 0.47

3/8/21 218.52 41.53 0.31 0.56 0.06 1.87 2.34 1.39 4.61 6.59 314,666

3/9/21 105.57 46.94 0.15 0.38 0.07 1.49 2.10 1.12 3.14 5.12 152,020

Week: 162.04 41.53 0.23 0.56 0.06 1.68 2.34 1.12 3.87 6.59 466,685

Totals: 205.93 36.60 0.30 0.57 0.05 1.82 2.71 0.93 4.48 6.84 5,634,116 0.47394.93 1.68

389.65 1.73

265.55 2.15

389.65 1.73

389.79 2.08

380.55 2.18

389.79 1.73

330.21 2.03

337.64 1.73

331.94 2.04

360.35 1.91

Page 2 of 2



Velocity (fps) Level (in) Flow (gpm)

Average 1.866 4.754 224.853 RainFall Inches

Maximum 2.700 6.840 394.929

Minimum 1.350 2.120 55.972 3/12/2021


