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I. Purpose:

The purpose of this study is to analyze the existing public sanitary sewer system capacity and to
determine if the additional sewer flows generated by the proposed development will require upgrades
to the existing public sanitary sewer system and downstream sanitary sewer lift station.

11. Introduction:

The proposed development site is approximately 5.63 acres and is located at 1515 W. 178" Street, in
the City of Gardena, California. The site is bounded by W. 178" Street and existing commercial to
the south. existing multi-family residential mobile home facility to the west, Southern California
Edison easement to the north and existing commercial to the east. Refer to Figure | for site location
information.

The existing site is currently occupied by a large commercial building with as asphalt pavement. The
site is currently occupied by many storage containers and semi-trucks. Majority of the site is
impervious with landscaping located adjacent to the public right-of-way on W. 178" Street.

Melia Homes is proposing to construction a residential development consisting of approximately 120
condominium units with twenty-two (22) 3-story buildings consisting of 3-4 bedroom floor plans.
The proposed development will have a primary recreational area with a pool/ spa with connecting
open space areas.

I111. Existing Conditions:

Manbhole #1 (2018.09 178" Street US MH) — 1599 W. 178" Street, Gardena, CA 90248
Sta. 6+77.68

There is an existing 8” sewer main flowing westerly in W. 178" Street located approximately 5’
north of the street centerline. At the southwest corner of the site, the existing 8 sewer main connects

to an existing sewer manhole (Manhole #1), located approximately 2° south of the northerly right-of-
way. Flows from the existing site, the commercial buildings to the south and the mobile home
facility to the west of the site are all tributary to this existing manhole. Flows continue to drain in the
westerly direction to an existing sanitary sewer lift station located near the northwest corner of W.
178" Street and La Salle Avenue. The existing sewer lift station discharges flows via an existing 67
ductile iron pipe to an existing Los Angeles County Sanitation Districts’ (LACSD) 57" trunk sewer
(Joint Outfall “D”, Unit 2, Section 3) that continues to flow in the southerly direction within La Salle
Avenue.

Manhole #1, located near the southwest corner of the site, was selected as the monitoring location
based on the existing City of Gardena Sewer As-Built Plan (Drawing No. 7-307-A. dated January
1961). Per this as-built plan is a Key Map that indicates the entire mobile home facility, including
the portion on the westerly side of Western Avenue is tributary to this existing manhole. The
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available as-built plan does not show any other existing sewer laterals and/ or stubs connecting to the
existing sewer main between the monitored manhole and the existing sewer lift station.

The proposed development project flows tributary to this manhole will consist of approximately 114
residential dwelling units.

The sewer monitoring data collected at Manhole #1 by Utility Systems Science & Software (US*). the
existing peak flow rate was measured at 0.0727 cfs (cubic feet per second) (47.000 gallons per day
(gpd)) with a peak depth flow of 1.417 (d/D = 0.1763).

With a peaking factor of 2.5, the proposed development project flows tributary to Manhole #1 have
been calculated at 0.1323 cfs (85.500 gpd). with an overall total future peak flow rate of 0.2050 cfs
(132,500 gpd) at a peak depth flow of 2.37" (d/D = 0.2963).

As aresult, flows at Manhole #1 will increase by approximately 68.1%.

Manhole #2 (178" Street DS MH) — 178" Street at Alley
Sta. 8+90.00

There is an existing 8" sewer main flowing westerly in W. 178" Street located approximately 2
south of the northerly right-of-way. Existing flows from Manhole #1 and 71 existing single family
residential dwellings to the south and southeast are all tributary to this existing manhole. Flows
continue to drain in the westerly direction to an existing sanitary sewer lift station located near the
northwest corner of W. 178" Street and La Salle Avenue. Refer Section V for the existing lift station
discharge flow information.

At the time of the sewer monitoring was conducted. Manhole #2 could not be field located as it was
covered by debris and dense vegetation. Existing as-built information per Drawing No. 7-307-A does
not indicate any additional tributary flows to this existing manhole, therefore Manhole #1 was
selected for the monitoring. The City of Gardena provided a Sewer Atlas Map exhibit identifying
the tributary areas discharging to Manhole #2. It was assumed that the existing commercial parcels
fronting W. 178" Street discharge to the existing 8” sewer main that connects to Manhole #1. The
City of Gardena, Zoning Map dated January 2018 was also utilized to verify the number of existing
single family residential dwelling units tributary to Manhole #2.

With a peaking factor of 2.5, the existing single family dwellings tributary Manhole #2 have been
calculated at 0.1160 cfs (75,000 gpd). By utilizing the same calculated Manning's n for Manhole #1
and the downstream pipe slope from Manhole #2, the existing peak depth flow for Manhole #2 is
approximately 2.34” (d/D = 0.2925).

When combining the monitoring data of the existing peak flows and the proposed development

project flows from Manhole #1 with the existing upstream tributary flows to Manhole #2, the overall

total future peak flow rate has been calculated as 0.3210 cfs (207,500 gpd) with a peak depth flow of
3.10” (d/D=0.3875).

As a result, flows at Manhole #2 will increase by approximately 32.5%.
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Refer to the Manhole #2 Tributary Areas Exhibit and Zoning Map located within Appendix A of this
analysis for additional information. Refer to the existing City of Gardena as-built and atlas map
information within Appendix E of this analysis for additional information.

Sewer Lift Station — 178™ Street at La Salle Avenue
Sta. 10+66.19

Existing flows from Manhole #1 and #2 are tributary to an existing 8" sewer main flowing westerly
in W. 178" Street located approximately 2° south of the northerly right-of-way and discharge into an
existing sewer lift station. Per the Sewer Pump Station Renovation As-Built (Dwg. No. 7-515) dated
February 1992, the existing pump well is approximately 25° deep designed with two (2) 5
horsepower (HP) submersible pumps with a 3-level flow system. Both pump systems connect to an
existing 6 steel pipe that discharges effluent to an existing LACSD 57 trunk sewer (Joint Outfall
“D”, Unit 2, Section 3) that continues to flow in the southerly direction within La Salle Avenue.

The sewer lift station was initially constructed per the Pump Station and Details As-Built (Dwg. No.
7-307B) dated March 1961. The pump design criteria listed within the as-built indicate a discharge
flow rate of 230 gallons per minute (gpm) with a corresponding total dynamic head of 26.0°. It is
assumed as the pump system was upgraded that the initial design pump criteria was maintained.

Per coordination with City Staff, Jimni Systems, Inc., a pump maintenance contractor was engaged
by the City to evaluate the condition of the existing lift station. Jimni Systems, Inc. indicated that the
existing pump system consisted of two (2) 4" Reliance/ Essco Submersible Pumps (Motor ID #
P18G2709K, Shp. 1150rpm, X1280TY frame) supported via 3-phase electrical panel.

In order to confirm the existing lift station’s capacity, the City requested that flow monitoring be
conducted to determine the amount of effluent discharging from the existing 8” inflow pipe to the lift
station. Based on the inflow data, the maximum recorded discharge rate was 164.50 gpm (or 236,880
gpd (gallons per day)).

The equipment installed to measure the inflow pipe was inserted within the pipe, therefore utilizing
the ultimate maximum and/ or average flow rate may not represent actual conditions. Therefore. an
average of the top 10% maximum recorded discharges was analyzed at approximately 142.05 gpm
(204.552 gpd). These values represent actual data. therefore no peaking factor was applied.

Refer to the Appendix F of this analysis for additional information and data regarding the pump

inflow pipe monitoring. Refer to the existing City of Gardena as-built and atlas map information
within Appendix E of this analysis for additional information.

IV. Methodology/Rational:

Per email correspondence with Melia Homes and City of Gardena, the Los Angeles County
Department of Public Works (LACDPW), Estimated Average Daily Sewage Flows for Various
Occupancies was utilized to determine the proposed development’s average sewer peak flow rates.
Refer to Appendix D for a copy of referenced design criteria.
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The proposed development and existing single family residential sewer peak flow rates were based
on residential sewer generation rates for 3-bedroom or more dwelling units at 300 gpd (gallons per
day)/ DU (dwelling unit). A peaking factor of 2.5 was utilized within all calculations. To be
conservative, the existing calculated peak flows tributary to Manhole #2 was increased to 100 single
family residential dwellings.

In order to approximate the real-world conditions of the pipe. a new calculated Manning’s n-value
based on the maximum flow rate and depth of flow observed is utilized to support the calculations.
This new Manning’s n-value is then used to calculate the depth of flow for the combined proposed
and existing flow rates that represents the proposed post-development conditions.

Refer to the Sanitary Sewer Analysis Calculation Table in Appendix B for additional information.

Manhole Monitoring

To support the future project development, one (1) sanitary sewer manhole was selected to be
monitored. Manhole #2 was the preferred manhole to be monitored, however this manhole was
unable to be field located due to debris and dense vegetation surrounding the manhole. Refer to the
Exhibits within Appendix A of this analysis for manhole location information. The proposed peak
development flows were added to the monitored existing peak flows at Manhole #1 and applied to the
existing calculated peak flows at Manhole #2.

A 7-day duration at 15-minunte intervals was utilized for sewer manhole monitoring data. Sewer
Monitoring was performed by Utility Systems Science & Software (US?) utilizing Radar-Based
Velocity/ Area Flow Meter placed within the downstream line to ensure all tributary flows to the
manhole were monitored. When the monitoring equipment is installed, point velocity measurements
are taken to provide equipment calibration prior to the start of the monitoring. Radar-based flow
meter equipment does not come into contact with the flow, therefore eliminates accuracy problems
that are inherent with submerged conventional sensor type equipment. Refer to the Sewer
Monitoring Data and US? information located within Appendix C of this analysis.

Based on sewer monitoring data collected by US?, Manhole #1 indicated good flow, even hydraulics
and no surcharge conditions.

Refer to Appendix C for the manhole monitoring data.

Pump Inflow Pipe Monitoring

At the request of the City, “in” pipe flow monitoring was conducted to determine the amount of
effluent entering the existing sewer lift station which as a result would confirm any assumptions on
the existing pump capacity.

A 7-day duration at 15-minute intervals was utilized to monitor the inflow pipe. Sewer inflow pipe
monitoring was performed by National Plant Services, Inc. (NPS) utilizing a submerged
Electromagnetic Velocity and Differential Pressure Transducer (Model 460 Flo-Tote 3) to measure
(record) velocity and depth of flow (level) within the pipe.  Each meter is pre-calibrated to verify
precision velocity and depth measurements prior to installation. The reported accuracy is
approximately +/- 2% for each transducer.

TTM 82390, 178" Street, Gardena 6



NPS provided the raw data for the 15-minute intervals with a corresponding 15-minute and 1-hour
chart showing the relationship between the average velocity, depth (level) and flow. When referring
to the 1-hour average chart, there are specific instances where the velocity and flow significantly
decrease, however the depth (level) remains constant. This appears to occur between the hours of 10-
11:00pm daily. In addition, there are other minor instances where velocity and flow simultaneously
decrease, while depth remains constant at the 10-11:00am hours. This is a direct result of the existing
pump well filling and when the float elevations are activated to turn on the pumps. During the
evening hours, it is assumed that the pump well completely empties, however during the morning
hours the pump well only partially empties. The data represented within the inflow pipe monitoring
indicates that the depth of flow (level) is directly impacted when the pump well is full.

Therefore, by utilizing a clean manning’s (n=0.014) for vitrified clay pipe, existing as-built pipe size
and slope. and the maximum recorded discharge rate was 164.50 gpm (0.37 cfs), the existing depth of
flow within the inflow pipe is approximately 4.39” (d/D = 0.5484).

Based on the calculations provided per Appendix B, the proposed development peak flow rate is
approximately 59.39 gpm (0.1323 cfs). therefore the total tributary peak flow rate is approximately

223.89 gpm (0.5023 cfs) and the future depth of flow within the inflow pipe is approximately 5.37"
(d/D=0.6712).

Refer to Appendix F for the pump inflow pipe monitoring data.

V. Sanitary Sewer Pump Station:

The existing Sanitary Sewer Pump Station located at W. 178" Street and La Salle Avenue was built
in 1961 based on existing City of Gardena As-Built Plans (Drawing No. 7-307-B) with a WEMCO
submersible pump. Model 451 with 24140 — 7 %" impeller with 5 HP, 1735 RPM with 220 volts, 3-
phase power. Based on this as-built, the pump station’s discharge rate was designed at 230 gpm
(gallons per minute) (or equivalent 0.5124 cfs) with a total dynamic head of 26.0" and 100% standby.
The pump well consisted of an approximate 25" deep 66" reinforced concrete pipe (RCP) manhole
type system with a poured in placed concrete base.

Per the City of Gardena As-Built Plans (Drawing No. 7-484, dated October 1977). the WEMCO
submersible pump system was replaced with a Smith & Loveless Wet Well Mounted Lift Stations
with Duplex Sewage pumps. The existing concrete wet well was reutilized. The pump consisted of a
suction type system with two (2) 6™ suction pipes located 6-9" above the bottom of the wet well. A
series of float switches and alarms were installed to support the suction pump system and a new
duplex motor system installed. ~ Sewer effluent was suctioned to the top of the wet well and
discharged through an 8" steel force main, approximately 10.85° below existing grade. Information
regarding the suction pump system discharge rate was not provided on the as-builts.

Per the City of Gardena As-Built Plans (Drawing No. 7-515, dated February 1992), the existing
suction duplex pump system was replaced with two (2) 5 HP submersible pumps with associated float
switches and alarms. The existing concrete wet well was reutilized. All new electrical components

were also upgraded during this renovation. Sewer effluent is currently discharged through a 6 steel
force main.
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Since there is no information regarding current lift station discharge rate, it is assumed that the

discharge rate was maintained from the original 1961 pump system design per As-Built Drawing No.
7-307-B.

Based on the As-Built Plans (Drawing No. 7-515) for the existing pump system, actual total dynamic
head is approximately 14.93° from the bottom of the well to the discharge pipe invert. The actual
total dynamic head was analyzed by utilizing the Hazen-Williams Head Loss and Minor Loss
Equations for friction losses within the pipe and bends. Estimated distance of 50 linear feet from the
well to the LACSD trunk manhole, as-built invert elevations and discharge pipe material were

referenced from the As-Built plans and utilized within the head loss calculations. Refer to Appendix
B for head loss calculations.

When combining the existing recorded maximum peak flows of 164.50 gpm (236,880 gpd) and the
proposed peak flows from the future development is approximately 59.39 gpm (85,500 gpd),
therefore the total peak flow rate tributary to the existing pump system is approximately 223.89 gpm
(322,380 gpd). An applied peaking factor of 1.5 is required for pump system capacity design,
therefore the tributary total peak flow rate is approximately 335.84 gpm (483,570 gpd).

Essco Pumps (pump manufacturer) provided an estimated pump performance curve based on the
specific pump specifications at 5 HP and impeller diameter of 8.25” with a calculated total dynamic
head of 15 based on as-built plans. Per these conditions, it was determined the maximum pump

discharge rate is approximately 475 gpm at 4.5 HP, which is exceeds the factored design flow rate of
335 gpm.

Refer to Appendix G for the existing pump performance curve information and Appendix E for
referenced as-built plans.
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V1. Conclusions:

The results from this Preliminary Sanitary Sewer Analysis using methods provided by the Los
Angeles County Department of Public Works (LACDPW) and Manning’s equation demonstrate that
the proposed development peak flows in addition to the monitored and calculated existing peak flow
rates indicate that there is an increased impact to the downstream existing sanitary sewer system,
however the potential increase is within acceptable agency standards.

A combination of the manhole monitoring and sewer generation rate based on tributary area/ land use
calculations determined that the overall total future peak flow rate, including the proposed
development is approximately 0.3210 cfs (207,500 gpd).

The pump inflow pipe monitoring data determined that the existing maximum peak flow rate
discharging to the pump well is approximately 0.3700 cfs (or 236,552 gpd). The pump inflow pipe
monitoring data represents increased peak flow rates, therefore have governed within this study.

The initial pump design criteria per as-built information indicates a discharge rate of 230 gallons per
minute (gpm) or approximately 0.5124 cfs (331,200 gpd) which utilizes an exaggerated total dynamic
head of 26°. By analyzing the existing conditions of the pump well and 6 steel discharge pipe, the
total dynamic head is approximately 10 less, therefore requiring pump system to use less power
resulting in an increased overall discharge rate. Therefore, the increased overall future peak flow rate
with an applied factor of safety, approximately 335.89 gpm of (0.7583 cfs) can be maintained within
the existing pump systems operating capacity at varying total dynamic head elevations of 15" to 20°.

The existing capacity within the downstream 8" pipe with a slope of 0.32%, using a clean Manning’s
n=0.014 for VCP between Manhole #2 and the pump well is approximately 54.8% and the proposed
capacity is approximately 67.1%, an approximate 22.4% overall increase. Although. the proposed
development increases the overall downstream pipe capacity, the existing pipe capacity is currently
over the typical 50% maximum capacity requirement. Note, the pump inflow pipe monitoring data
does not exclude any outliers or data points that may alter the results and/ or accounts for the +/- 2%
accuracy correction. The maximum peak flow rate only occurred one time during a 7-day duration.

Essco Pumps indicated that the pump performance is directly related to the impeller diameter,
condition of pump and equipment. If the impeller is under sized and/ or worn down due to wear and
tear, then the pump system will not operate at the desired discharge rate and will tend to burn out the
motors more quickly. Although the existing pump system’s capacity is within acceptable range based
on a good conditional pump system, additional investigation by the City on the impeller size, pump
motor and overall condition of the pump system is recommended.

The results of this study indicate that the future peak flow rates produced by the proposed

development should not significantly impact or exceed the maximum pump capacity within the
downstream existing sewer lift station.
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I. Purpose:

The purpose of this study is to analyze the existing sewer capacity and to determine if the additional
sewer flows generated by this proposed development will require upgrades to the existing public
sewer system and downstream sanitary sewer lift station.

I1. Introduction:

The proposed development site is approximately 5.63 acres and is located at 1515 W. 178" Street, in
the City of Gardena, California. The site is bounded by W. 178" Street and existing commercial to
the south, existing multi-family residential consisting of a mobile home facility to the west, Southern
California Edison easement to the north and existing commercial to the east. Refer to Figure 1 for
site location information.

The existing site is currently occupied by a large commercial building with as asphalt pavement. The
site is currently occupied by many storage containers and semi-trucks. Majority of the site is
impervious with landscaping located adjacent to the public right-of-way on W. 178" Street.

Melia Homes is proposing to construction a residential development consisting of approximately 120

condominium units, 22 3-story buildings, consisting of 3-4 bedroom floor plans. The proposed
development will have a primary recreational area with a pool/ spa with connecting open space areas.

II1. Existing Conditions:

Manhole #1 (2018.09 178" Street US MH) — 1599 W. 178" Street, Gardena, CA 90248

There is an existing 8” sewer main flowing westerly in W. 178" Street located approximately 5
north of the street centerline. At the southwest corner of the site, the existing 8 sewer main connects
to an existing sewer manhole (Manhole #1), located approximately 2’ south of the right-of-way.
Flows from the existing site, the commercial buildings to the south and the mobile home facility to
the west are all tributary to this existing manhole. Flows continue to drain in the westerly direction to
an existing sanitary sewer pump station located near the northwest corner of W. 178" Street and La
Salle Avenue. The lift station discharges flows via an existing 6” Schedule 40 pipe to an existing Los
Angeles County Sanitation Districts’ (LACSD) 57” trunk sewer (Joint Outfall “D”, Unit 2, Section 3)
that continues to flow in the southerly direction within La Salle Avenue.

Manhole #1, located near the southwest corner of the site, was selected as the monitoring location
based on the existing City of Gardena Sewer As-Built Plan (Drawing No. 7-307-A, dated January
1961). Per this as-built plan is a Key Map that indicates the entire mobile home facility, including
the portion on the westerly side of Western Avenue is tributary to the existing manhole. This as-
built does not show any other exiting sewer laterals and/ or stubs connecting to the existing sewer
main between the monitored manhole and the lift station.
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The proposed development project flows tributary to this manhole will consist of approximately 120
26 residential dwelling units.

Based on the monitoring data collected by Utility Systems Science & Software (US?), existing peak
flow was measured at 0.0727 cfs (cubic feet per second) with a peak depth flow of 1.41” (d/D =
0.1763).

With a peaking factor of 2.5, the proposed development project flows tributary to Manhole #1 have
been calculated at 0.1393 cfs (overall total future peak flow rate of 0.2120 cfs) with a peak depth
flow of 2.41” (d/D = 0.3013).

As aresult, flows at Manhole #1 will increase by approximately 41.5%.

IV. Methodology/Rational:

Per email correspondence with Melia Homes and City of Gardena, the Los Angeles County
Department of Public Works (LACDPW), Estimated Average Daily Sewage Flows for Various
Occupancies was utilized to determine the proposed development’s average sewer peak flow rates.
Refer to Appendix D for a copy of referenced design criteria. A 7-day monitoring duration was
utilized within the calculations.

The proposed development sewer peak flow rates were based on Condominiums with 3-bedroom or
more dwelling units at 300 gpd (gallons per day)/ DU (dwelling unit). An assumed peaking factor of
2.5 was utilized within the calculations. Refer to the Sanitary Sewer Analysis Calculation Table in
Appendix A for additional information.

To support future project development, one (1) sanitary sewer manhole was selected to be monitored.
Refer to the Exhibit within Appendix C of this analysis for location information. The proposed peak
development flows were then added to the existing peak flows to obtain the proposed post-
development conditions. Data is shown in Appendix A.

In order to approximate the real-world conditions of the pipe, a new calculated Manning’s n-value
based on the maximum flow rate and depth of flow observed is utilized to support the calculations.
This new Manning’s n-value is then used to calculate the depth of flow for the combined proposed
and existing flow rates that represents the proposed post-development conditions.

V. Sanitary Sewer Pump Station:

The existing Sanitary Sewer Pump Station located at W. 178™ Street and La Salle Avenue was built
in 1961 based on existing City of Gardena As-Built Plans (Drawing No. 7-307-B) with a WEMCO
submersible pump, Model 451 with 24140 — 7 2" impeller with 5 horsepower, 1735 RPM with 220
volts, 3-phase power. Based on this as-built, the pump station’s discharge rate was designed at 230
gpm (gallons per minute) (or equivalent 0.5124 cfs) with a total dynamic head of 26.0° and 100%
standby. The pump well consisted of an approximate 25.2° deep 66” reinforced concrete pipe (RCP)
manhole type system with a poured in placed concrete base.
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Per the City of Gardena As-Built Plans (Drawing No. 7-484, dated October 1977), the WEMCO
submersible pump system was replaced with a Smith & Loveless Wet Well Mounted Lift Stations
with Duplex Sewage pumps. The existing concrete wet well was reutilized. The pump consisted of a
suction type system with two (2) 6” suction pipes located 6-9” above the bottom of the wet well. A
series of float switches and alarms were installed to support the suction pump system and a new
duplex motor system installed. = Sewer effluent was suctioned to the top of the wet well and
discharged through an 8” steel force main, approximately 10.85” below existing grade. Information
regarding the suction pump system discharge rate was not provided on the as-builts.

Per the City of Gardena As-Built Plans (Drawing No. 7-515, dated February 1992), the existing
suction duplex pump system was replaced with two (2) 5 horsepower submersible pumps with
associated float switches and alarms. The existing concrete wet well was reutilized. All new
electrical components were also upgraded during this renovation. Sewer effluent is currently
discharged through a 6” steel force main. Information regarding the suction pump system discharge
rate was not provided on the as-builts.

Since information regarding current pump station discharge rates, it is assumed that the discharge rate
was maintained from the original 1961 pump system design per As-Built Drawing No. 7-307-B. This
information should be confirmed with this City of Gardena. It highly recommended to engage a
Pump System Specialist to inspect the existing pump system and wet well to determine any
deficiencies and/ or required upgrades needed.

VI. Conclusions:

The results from this Sanitary Sewer Analysis using methods provided by the Uniform Plumbing
Code and Manning’s equation to demonstrate that the proposed development peak flows in addition
to the observed existing flows create a proposed depth of flow that does not impact the existing
surrounding sanitary sewer systems.

Based on sewer monitoring data collected by US?, the sewer systems located in W. 178" Street,
indicated good flow, even hydraulics and no surcharge conditions.

The proposed development’s onsite sewer system flows will increase the overall downstream system
by approximately 41.7% at peak flow rates, however the overall volume of flow does not exceed 50%
of the capacity of the downstream pipes. As-built information available for the existing sanitary
sewer pump station indicates a discharge rate of 230 gpm (0.5124 cfs) more than the overall total
future peak flow rate of 0.2120 cfs.

Therefore, we conclude that effluent peak flow rates and volumes produced by the proposed

development should not significantly impact or exceed the existing sewer capacity in the public
sewer system or the existing sanitary sewer pump station
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Sanitary Sewer Analysis Calculation Table

Averaged Metered Flow Existing Peak Flow Downstream Pipeline Existing Peak Flow Depth Calculated With Project Peak Flow (cfs)
- . - " - - % Increase
Monitor As-Built Sta MGD cfs Metered (MGD) Calc (cfs) Diameter (in) Slope (ft/ft) Metered (in) d/D Manning's n Delta (cfs) Future (cfs) Calc (in) d/D
178th St US MH 6+77.68 8 0.0036 0.0088 0.1393 2.41

Project Peak Flow Calculations
County of Los Angeles Department of Public Works - Apartment, 3bd = 300 gpd/ DU
Peaking Factor =2.5

Conversion gpd/cfs 1.54723E-06

178th ST US MH

DU =120 units Calculations
Residential Peak Flow = (120 DU)(300 gpd/DU)(1.54723E-06 cfs/1 gpd)(2.5) = 0.1393 cfs 0.139250577

Total Peal Flow = 0.1393 cfs

10/2/2018 1515 West 178th St, Gardena, CA



Manning's n.txt
Manning Pipe Calculator

Given Input Data:

Shape ittt ittt et Circular
Solving for .....ciiiiiiiiiiienn, Manning's n
Diameter ......iiiiiiiiiiiiinnnns 8.0000 in
Depth ..ttt 1.4100 in
Flowrate .....coiviiiiniiinnenens 0.0727 cfs
S1ope tiii i i i i e 0.0036 ft/ft
Computed Results:
Manning's n ....iiiiiiiiiinienens 0.0088
=Y 0.3491 ft2
Wetted Area .....ciiiiiiiinnenens 0.0415 ft2
Wetted Perimeter ................ 6.9320 in
Perimeter ......ciiiiiiiiiiinnns 25.1327 in
Velocity ..ovviiiiiiiiiiiiinnennns 1.7539 fps
Hydraulic Radius ................ 0.8611 in
Percent Full ........ i 17.6250 %
Full flow Flowrate .............. 1.0737 cfs
Full flow velocity .............. 3.0760 fps

Page 1



Depth of flow.txt

Manning Pipe Calculator

Given Input Data:
Shape .ttt ittt
Solving for .....ciiiiiiiiiiiennn
Diameter .......ciiiiiiiiiiiinnn,
Flowrate ....coviiiiiiiiiinnnn.
S1ope tiii i i i e
Manning's n ...ttt

Computed Results:
Depth ...ttt i
Y =
Wetted Area ......coiiiiinnnnnn.
Wetted Perimeter ................
Perimeter ......ccciiiiiiiiinnn..
Velocity ..ovviiiniiiiiiiinnennns
Hydraulic Radius ........... ...
Percent Full ......... v,
Full flow Flowrate ..............
Full flow velocity ..............

Circular
Depth of Flow
8.0000 in
0.2120 cfs
0.0036 ft/ft
0.0088

2.4132 in
0.3491 ft2
0.0887 ft2
9.3031 in
25.1327 in
2.3887 fps
1.3737 in
30.1656 %
1.0711 cfs
3.0685 fps

Page 1
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Site Report

09-28-2018

Confidential Proprietary Information

C&YV Consulting

2018.09 178th St US MH

~1599 W 178th St, Gardena, CA 90248

One MH US from originally selected MH

Access.

MH on northern sidewalk at intersection
w/Denker Av

Sanitary Storm |:|

System Type:
Install Date: 9/19/2018

Velocity
measured
using

RADAR

Sewer Plan
it W w7 L]
| =l s (b5
T | b P APy
. 35 - e SRR ey
R A F T & e
§ \“}. - : J : : -
b
j”z T xa""f |
: - i : il
sI\,!-’r i
o 4 ﬁ__:?\ | L
e Jrl it i
B
4 i, | Al
Qguld rigt find origingl M}

Flow Meter

Meter Depth: 72"

MH Coordinates: 33.869284, -118.304810

Moderate open channel hydraulics with some
turbulence due to inflow from lateral

Avg Velocity |Avg Measured Level Multiplier
1.5 fps 1.0" 1
Gas
02 H2S Cco LEL
20.9 0 0 0
Notes

One lateral from north; monitored downstream
line to get total flow; some structural issues with
trough can be seen in photos.

Traffic Safety

No pedestrian traffic during install or removal, but
used cones to delineate work zone.

Land Use
Residential Commercial Industrial Trunk
X X
Manhole Depth 88"

Monitored Pipe Size 8"

Inner Pipe Size (In/Out) |8"/8"
Pipe Shape Round
Pipe Condition Fair
Manhole Material Brick

Silt 0

Velocity Profile Data *

Velocity Profile Taken |0.4 2-D
Sensor Offset 16.18"
Sensor Dist. to Crown  18.18"
Sensor Direction Downstream
Flow Heading West
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Meter Site Document

2018.09 178th St US MH

C&V Consulting

~1599 W 178th St, Gardena, CA

L

Manhole Before Install

Installed

Downstream




2018.09 178th St US MH
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2018.09 178th St US MH
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2018.09 178th St US MH
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Utility Systems Science and Software

=

Statistics for 2018.09 178th St US MH: 09/19/2018 thru 09/27/2018

Report Date: 09/28/2018
Customer: C&V Consulting
Group: Gardena

SitelD: 3230

Level (inches)

mmmmmmmmmmmmmm

9/19/18 20.89 30.95 15.27 0.03 0.04 0.02 1.55 1.80 1.38 1.41 0.93 30,075
9/20/18 18.62 29.52 7.38 0.03 0.04 0.01 1.52 1.93 1.09 1.03 1.30 0.71 26,814
9/21/18 18.90 30.80 8.23 0.03 0.04 0.01 1.55 1.85 1.20 1.03 1.33 0.71 27,223
9/22/18 17.89 31.34 8.86 0.03 0.05 0.01 1.53 1.80 1.29 1.00 1.34 0.71 25,760
9/23/18 19.53 32.61 9.03 0.03 0.05 0.01 1.57 1.82 1.24 1.04 1.40 0.71 28,116
Week: 19.17 32.61 7.38 0.03 0.05 0.01 1.54 1.93 1.09 1.05 1.41 0.71 137,988
9/24/18 18.11 30.51 8.57 0.03 0.04 0.01 1.52 1.87 1.26 1.02 1.33 0.68 26,077
9/25/18 17.89 27.44 8.01 0.03 0.04 0.01 1.50 1.77 1.23 1.02 1.30 0.68 25,764
9/26/18 18.77 29.57 7.53 0.03 0.04 0.01 1.53 1.87 1.08 1.04 1.28 0.71 27,031
9/27/18 14.05 28.48 8.68 0.02 0.04 0.01 1.40 1.72 1.17 0.90 1.30 0.69 20,233
Week: 17.21 30.51 7.53 0.02 0.04 0.01 1.49 1.87 1.08 0.99 1.33 0.68 99,106
Totals: 18.29 32.61 7.38 0.03 0.05 0.01 1.52 1.93 1.08 1.02 1.41 0.68 237,094

Page 1 of 1



2018.09.19-27 Temporary Wastewater Flow Monitoring C&YV Consulting, Inc

Methods & Procedures & Equipment
Methods and Procedures

Utility Systems Science & Software provided the C&V Consulting Group with an off the
shelf, non-proprietary flow monitoring solution that included one state of the art Hach Flo-
Dar® AV Sensor system. The project course of action is listed below. The US?® team:

e Assessed permitting and traffic control at the site on 178™ St in Gardena, CA.

e Could not locate the specified manhole within the fence line of the Garden West
Estates. Since the next downstream structure was a pump station with a force main
into the next downstream manhole, the upstream manhole (US MH) was selected.

o Validated the US MH for suitability for sewer flow monitoring.

e Installed and calibrated the flow monitoring equipment per manufacturer
recommendations.

e Since there was a lateral entering the US MH from the mobile home park, the
downstream line was monitored to get total flow.

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

Equipment

Radar Velocity

\ &

Velocity

Ultrasonic &
Depth
R N

Figure: Equipment installed as part of the Sewer Flow Monitoring Study

Utility Systems Science & Software ——



2018.09.19-27 Temporary Wastewater Flow Monitoring C&YV Consulting, Inc

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

SPECIFICATIONS

e Enclosure
o IP68 Waterproof rating, Polystyrene
o Dimensions
o0 160.5W x432.2L x297 D mm (6.32 x 16.66 x 11.7 in.),
o With SVS, D =387 mm (15.2in.)
e Weight
o0 4.8kg (10.51bs.)
¢ Operating Temperature
o -101to050°C (14 to 122°F)
e Storage Temperature
0 -401to 60°C (-40 to 140°F)
¢ Power Requirements
o Supplied by FL900 Flow Logger, Flo-Logger, or Flo-Station

—
o7
N\

Utility Systems Science & Software



2018.09.19-27 Temporary Wastewater Flow Monitoring C&YV Consulting, Inc

¢ 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)
e Cables — available in two styles:
0 connectors at both ends
0 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.
e Certification
o Certified to: FCC Part 15.245: FCC ID: VIC-FLODAR24
0 Industry Canada Spec. RSS210. v7: IC No.: 6149A-FLODAR24

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

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

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

VELOCITY MEASUREMENT

¢ Method
o Radar
e Range

0 0.231t06.10 m/s (0.75 to 20 ft/s)
e Frequency Range
0 24.0751t024.175 GHz, 15.2 mW (max.)

e Accuracy
0 10.5%; £0.03 m/s (0.1 ft/s)

DEPTH MEASUREMENT
e Method
o Ultrasonic
e Standard Operating Range from Flo-Dar® Housing to Liquid
o0 0to152.4cm (0to 60 in.)
¢ Optional Extended Level Operating Range from Transducer Face to Liquid
o 0 to 61 m (0 to 20 ft.) with 43.18 cm (17 in.) dead band, temperature
compensated.
e Accuracy
0 *1%; +0.25 cm (20.1 in.)

Utility Systems Science & Software oz



2018.09.19-27 Temporary Wastewater Flow Monitoring C&YV Consulting, Inc

FLOW MEASUREMENT
e Method
0 Based on Continuity Equation
e Accuracy
0 15% 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
o0 Electromagnetic
e Range

0 4.8 m/s (x16 ft/s)
e Accuracy

o *0.15 ft/s or 4% of reading, whichever is greater.
e 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 o o



2018.09.19-27 Temporary Wastewater Flow Monitoring C&YV Consulting, Inc

Velocity
Footprint

Level
Footprint

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 xA, 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.

e

Utility Systems Science & Software o o



2018.09.19-27 Temporary Wastewater Flow Monitoring C&YV Consulting, Inc

US3 Company Information

US? 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® 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® 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: US?3 utilizes exclusively Hach March-McBirney Flo-Dar® Meters

Utility Systems Science & Software L L



2018.09.19-27 Temporary Wastewater Flow Monitoring C&YV Consulting, 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
1250 Pioneer Way, Suite F 1250 Pioneer Way, Suite F
El Cajon, CA 92020 El Cajon, CA 92020
619-546-4281 (work) 619-546-4281 (work)
619-246-5304 (cell) 619-398-7799 (cell)

Utility Systems Science & Software L =]
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Estimated Average Daily Sewage Flows for Various Occupancies

Occupancy ‘| Abbreviation *Average daily flow
Apartment Buildings:
Bachelor or Single dwelling units Apt 100 gal/D.U.—> {%o
1 bedroom dweiling units Apt 150 gal/D.U~» 2€c
2 bedroom dwelling units Apt 200 gal/D.U. =» 250
||3 bedroom or more dwelling units Apt 250 gal/D.U. -t ¢ 3 GPp per SHP |
Auditoriums, churches, etc. Aud 5 gallseat
Automobite parking P 25 gal/1000 sq ft gross floor area
Bars, cocktails lounges, etc. Bar 20 gal/seat
Commercial Shops & Stores CS 100 gal/1000 sq ft gross floor area
Hospitals (surgical) HS 500 gal/bed
Hospitals (convalescent) HC 85 gal/bed
Hotels H 150 gal/room
Medical Buildings MB 300 gal/1000 sq ft gross floor area
Motels M 150 gal/unit
Office Buildings Off 200 - gal/1000 sq ft gross floor area
Restaurants, cafeterias, etc. R 50 gallseat
Schools: :
Elementary or Jr. High S 10  gal/student
High Schools HS 15  gal/student
Universities or Colleges U 20 gal/student
College Dormitories CD 85 gal/student

*Multiply the average daily flow by 2.5 to obtain the peak flow

Zoning Coefficients

Zone Coefficient
(cfs/Acre)

Agriculture 0.001
Residential’:
R-1 0.004
R-2 0.008
R-3 0.012
R-4 0.016*
Commercial:
C-1 through C-4 0.015*
Heavy Industrial:
M1 through M-4 0.021*

*Individual building, commercial or industrial plant ca

exceed the coefficiants shown

+ Use 0.001 (cfs/unit) for condominlums only

pacities shall be the determining factor when they


jhendricks
Rectangle


APPENDIX E
Existing As-Built Plans
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