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DATE:   November 15, 2016 
 
TO:   Darren Embry 
 
REVIEWED BY: Frank LaRocca P.E., KPFF Consulting Engineers 
 
FROM:   James Rice, KPFF Consulting Engineers 
 
SUBJECT:  Robertson Lane Hotel: Civil Engineering Initial Study Data 
 
 
This memo summarizes the civil related technical studies needed to evaluate the Robertson 
Lane Hotel project's impacts relating to surface hydrology, water supply, wastewater, and 
groundwater.  
 
General 
 

Existing Conditions 
 
The project consists of multiple lots located at 648 North La Peer Drive, 645-653 North 
Robertson Boulevard, and a portion of West Hollywood Park on the east side of Robertson Blvd 
in the City of West Hollywood. The development site currently consists of existing commercial 
buildings, restaurant space, and parking lots and appears to be 98% impervious. All existing 
buildings and hardscape will be removed as part of the proposed project except two existing 1-
story commercial buildings in the southeast corner of the proposed project site. 
 
Proposed Conditions 
 
The proposed development will include the construction of three subterranean parking levels, 
ground level retail and restaurant space, a nightclub, gym & spa, and a 241 key hotel.  The 
restaurant and retail space will open out to Robertson Blvd and La Peer Drive. The development 
will span approximately to the property line.  Additionally, the project will include the construction 
of two subterranean parking levels underneath a portion of West Hollywood Park that will be 
connected to the hotel parking structure via a tunnel under Robertson Blvd. All portions of West 
Hollywood Park removed for construction of the tunnel and subterranean parking will be 
replaced in-kind.  
 
Excavation Depths and Earthwork Volumes 
 
The estimated depths of excavation expected for the subterranean parking and building 
foundations depths are approximately 47 to 48.50 feet below the finished surface on Robertson 
Blvd.  
 
The earthwork volume for the project was determined using Civil 3D software for AutoCAD. The 
net site earthwork as a result of the subterranean parking excavation will be approximately 
165,700 cubic yards of cut/export.  This estimate includes the earthwork for the parking levels 
underneath West Hollywood Park. See rough grading plan and sections in Attachment A. 
 
An alternative design being considered excludes the subterranean parking extension beneath 
West Hollywood Park and consolidates all the parking levels underneath the hotel. This option 



would have five levels of subterranean parking underneath the hotel at an expected foundation 
depth of approximately 76 feet below the finished surface on Robertson Blvd. The net site 
earthwork for this alternative will be approximately 185,000 cubic yards of cut/export as 
determined using Civil 3D software for AutoCAD. See the alternative rough grading plan and 
sections in Attachment A. 
 
The soil export will be hauled to an acceptable location per local jurisdictions’ Haul Route 
requirements.  Since this project is in West Hollywood and adjacent to Beverly Hills and Los 
Angeles, it is likely that each jurisdiction will have separate haul route requirements. 
 
Surface Hydrology 
 
Existing Hydrology 
 
Surface hydrology is regulated by the City of West Hollywood and Los Angeles County 
Department of Public Works (LACDPW). Requirements include compliance with the State of 
California General Permit for storm water discharges during construction for projects with over 
one acre of land disturbance, and post-construction compliance with the Los Angeles County 
Department of Public Works Hydrology Manual and the City of Los Angeles Low Impact 
Development (LID) Ordinance.  
 
Existing storm water runoff from the project site is conveyed via sheet flow and curb drains to 
the adjacent streets.  The existing site is generally flat with a 2-3% slope to the southeast.  The 
site is located within the Federal Emergency Management Agency (FEMA) Flood Zone X, which 
denotes an area where the potential for flooding is minimal.  There are no surface water bodies 
in the project vicinity.    
 
The LACDPW Hydrology Manual requires that a storm drain conveyance system be designed 
for a 25-year storm event and that the combined capacity of a storm drain and street flow 
system accommodate flow from a 50-year storm event. The existing site’s peak flow generated 
from a 50-year storm event, assuming the site is 98% impervious, is approximately 6.91 cubic 
feet per second (cfs).  See Existing Hydrology Exhibit in Attachment B 
 
Proposed Hydrology 

Storm water runoff from the Project site will be conveyed to the public streets via roof 
downspouts and site area and podium drains.  The storm drain design will include the use of 
approved stormwater treatment BMPs that are appropriate considering the site constraints in 
order to treat stormwater runoff as required by LACDPW and the City of West Hollywood. 

The proposed development will decrease the existing impervious area by adding planting and 
landscaping around the site and upper levels.  The additional landscape area decreases the site 
imperviousness to 93%. The peak flow generated from a 50-year storm event will be reduced to 
6.88 cfs. See the Proposed Hydrology Exhibit in Attachment C. 

The hydrology of the West Hollywood Park side of the project will be unchanged as the portion 
of the Park disturbed during construction will be replaced in-kind.  

Existing Water Quality Management 

Based on our research and existing records, there are currently no stormwater BMPs on the 
existing site. 

 



 

Proposed Water Quality Management - Construction 

Within the State of California, the National Pollutant Discharge Elimination System (NPDES) 
requirements mandate that storm water Best Management Practices (BMPs) be implemented 
during Project construction including Storm Water Pollution Prevention Plan (SWPPP).  The 
SWPPP document and all related attachments and calculations will be submitted to the State’s 
Waterboard Website. 

Additionally, the City of West Hollywood requires a Local Storm Water Pollution Prevention Plan 
(LSWPPP), which will be approved and filed with the City. 

The Project SWPPP will identify potential pollutant sources that may affect the quality of 
discharge associated with construction activity, identify non-storm water discharges, and 
recommend means and methods to effectively prohibit the entry of pollutants into the public 
storm drain system during construction.   

Proposed Water Quality Management-Project Implementation 

Permanent post-construction stormwater management mitigation will be implemented per the 
County of Los Angeles Department of Public Works Low Impact Development Standards 
Manual, dated February 14, 2014.  

LID (Low Impact Development) is a storm water management strategy with goals to mitigate the 
impacts of increased runoff and storm water pollution as close to its source as possible. Per the 
latest LID guidelines new construction developments must treat stormwater through infiltration, 
capture and reuse, or biofiltration. 

Considering the proposed development’s subterranean footprint and lack of setbacks, we 
expect infiltration to be infeasible.  Capture and reuse may be feasible to treat a portion of the 
stormwater, but will depend on overall landscaping.  This option should be explored with the 
Architect and Landscape Architect. Preliminary calculations show the 85th Percentile rainfall 
flow and volume for the project site will be approximately 0.76 cfs and 6,915 cubic feet (cf), 
respectively. Based on these approximate values, 100% of the required treatment flow could be 
treated using biofiltration per the LA county LID manual. Biofiltration systems could be located 
throughout the project site where feasible.  The design team should engage early in satisfying     
stormwater mitigation requirements. 

Water Supply 

There is an existing 10-inch water main on Robertson Blvd, which is owned and operated by the 
City of Beverly Hills.  A flow and pressure report has been conducted by the City of Beverly 
Hills, and is attached to this report. We anticipate a 6-inch fire water service, capable of 
delivering 1,400 gpm, and 4-inch domestic water service, capable of delivering 400 gpm, to 
serve the project.  Based on the flow report, the 10-inch main has a static pressure of 80 psi and 
a residual pressure of 60 psi at a flow of 2,150 gpm. We expect the 10-inch main to have 
adequate flow and pressure to serve the proposed project. See the City of Beverly Hills Water 
Flow Test Results in Attachment D.  
 
Currently there are no existing fire hydrants along the proposed project site’s property frontage.  
This includes the west side of Robertson Blvd, and the east side of La Peer.  The project 
Architect and Civil Engineer should engage the County of Los Angeles Fire Department to 



determine if public or private fire hydrants are required to be installed as part of this project. If 
hydrants are required, the proposed hydrants must meet a minimum flow of 2,750 gpm at 20 psi 
per the LA County Fire Code requirement for a Type 1A building with a proposed fire sprinkler 
system and the three largest successive buildings floors equating to 262,351 square feet.  
 
Per the sewer water table in the following section the wastewater demand will be 140,957 GPD. 
We estimate the water demand will be approximately the same. Rates below are based on the 
City of West Hollywood’s sewer demand table.  
 
Wastewater (Sewer) 
 
There is an existing 8-inch public sewer main that runs north to south on North La Peer Dr., and 
an 8-inch public sewer main that runs north to south on Robertson Blvd.  A separate Sewer 
Capacity Study has been written for submittal and approval through West Hollywood Public 
Works.  See separate “Sewer Capacity Study” report dated 11/15/2016. Using the Sanitation 
District No. 4 Sewer Load Table, the following table was created outlining the total estimated 
proposed sewer load.  

 

Anticipated Sewer Generation and Demand 

Facility Description 
Building 
Program Units 

Flow (gpd) 
per unit 

Avg Load, 
QAF (gpd) 

Avg Load, 
QAF (cfs) 

Peak Flow, 
QPF (cfs) 

Public Retail 18,130 SF 0.08 1,450 0.002 0.006 
Public Restaurant: Full Service - 
Indoor Seating 1,005 Seat 30 30,150 0.047 0.117 
Public Restaurant: Full Service - 
Outdoor Seating 503 Seat 18 9,054 0.014 0.035 
Whole Sale Design Showroom 
(assuming retail space) 10,325 SF 0.08 826 0.001 0.003 
Hotel Rooms 241 Room 130 31,330 0.048 0.121 
Hotel Gym 2,800 SF 0.8 2,240 0.003 0.009 
Hotel Spa 1,900 SF 0.8 1,520 0.002 0.006 
Hotel Meeting Area (assumed 
equivalent to banquet room) 13,220 SF 0.8 10,576 0.016 0.041 
Hotel Retail 11,725 SF 0.08 938 0.001 0.004 
Hotel Restaurant: Full Service - Indoor 
Seating 1,422 Seat 30 42,660 0.066 0.165 
Hotel Restaurant: Full Service - 
Outdoor Seating 454 Seat 18 8,172 0.013 0.032 
Hotel Nightclub (assuming with bar 
service) 2,270 SF 0.5 1,135 0.002 0.004 
Hotel Dance Floor 1,510 SF 0.6 906 0.001 0.004 

TOTAL 140,957 0.218 0.545 

NOTE: Assumption was made that hotel meeting, back of house, lobby, and circulation are 
accounted for in hotel rooms. 

   
Existing sewer loads and capacity were generated based on City of West Hollywood 
Requirements along with the Sewer Flow Report conducted by Utility Systems Science & 
Software.  The following table summarizes the Sewer Capacity Study results. 
 
 
 
 



 
Sewer Analysis Summary Table 

  Robertson Blvd La Peer Dr 

Pipe Diameter  8-inch 8-inch 

Slope  2.60% 2.72% 

Manning N 0.013 0.013 

50% Full Capacity  0.97 cfs 1.01 cfs 

Monitored Daily Average Flow  
0.033 MGD / 0.051 cfs 

0.002 MGD 
/ 0.003 cfs 

Existing Peak Flow  0.128 cfs 0.008 cfs 

Existing % Pipe Full 17.40% 4.60% 

Additional Generated Peak Flow(cfs) 0.545 0.545 

Total Proposed Peak Flow (cfs)* 0.673 0.553 

Proposed % full* 40.50% 36.00% 

*assuming entire project sewer load connects to single sewer 
 
Based on the available capacity of the existing sewer lines, and the estimated peak flow 
generated from the proposed project, both existing sewer lines can handle the project’s sewer 
load.   
 
Gas and Power 

A will-serve letter from Southern California Gas Company can be found in Attachment F. 

A will-serve letter from Southern California Edison (SCE) can be found in Attachment E.  This 
letter explains SCE’s planning and permitting process for the electric infrastructure needed to 
serve the Project. 

Groundwater 

Existing Groundwater 

Existing Groundwater conditions are to be verified pending the completion of the project 
Geotechnical Investigation Report. 

Proposed Groundwater Impacts 

Impacts on groundwater due to subterranean parking excavation, including temporary and 
permanent dewatering will be confirmed pending the completion of the project Geotechnical 
Investigation Report 

Offsite Improvements 

The limit of off-site improvements will be dependent upon the City’s requirements set forth in the 
Conditions of Approval, or similar documents.  At a minimum, we expect the scope to include 
sidewalk repair due to closing of existing driveways, opening of new driveways, replacement of 
damaged sidewalk and/or curb, and the replacement of the portion of Robertson Blvd disturbed 
during tunnel construction.   
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Alternate Design Option
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1. Project Description 

The Robertson Lane project consists of the design and construction of a mixed-use 
development on multiple lots at 648 North La Peer Drive, 645-653 North Robertson 
Boulevard, and a portion of West Hollywood Park on the east side of Robertson Boulevard 
in the City of West Hollywood, California. The development site currently consists of 
existing commercial buildings, restaurant space, and parking lots. The site is zoned 
Commercial, Community 2 (CC2) and Commercial, Neighborhood 2 (CN2) per the City of 
West Hollywood Zoning Map and General Land Use Plan (Appendix B).  

The proposed development will include the construction of three subterranean parking 
levels, ground level retail and restaurant space, a nightclub, gym & spa, and a 241 key hotel. 
All existing buildings and hardscape will be removed as part of the proposed project except 
two existing 1-story commercial buildings in the southeast corner of the proposed project 
site. Additionally, the project will include the construction of two subterranean parking 
levels underneath a portion of West Hollywood Park that will be connected to the hotel 
parking structure via a tunnel under Robertson Blvd. All portions of West Hollywood Park 
removed for construction of the tunnel and subterranean parking will be replaced in-kind.  

2. Site Description 
The existing site consists of multiple lots at 648 North La Peer Drive and 645-653 North 
Robertson Boulevard in the City of West Hollywood, California. The site is approximately 
84,500 square feet (1.94 acres) and appears to be 99% impervious. Refer to Appendix A for 
the Project Vicinity Map. 

3. Existing Sewer Analysis 
Per the City of West Hollywood Master Plan of Sewers and Sewer Facilities Data (Appendix 
C), there is an existing 8-inch public sewer main that runs north to south on North La Peer 
Drive, and an existing 8-inch public sewer main that runs north to south on North 
Robertson Boulevard.  As requested by the City of West Hollywood, a sewer manhole on 
each street was examined to ensure that the proposed project will not overload any sewer 
lines. Flow monitoring radars were installed in each of the manholes and data was 
collected over a two-week period, from June 30, 2014 to July 14, 2014. (See Appendix H for 
sheets from the Sewer Flow Monitoring Report compiled by Utility Systems Science & 
Software.) 

Pipe Capacity (QCAP) was calculated using Manning’s Formula, per City of West Hollywood 
Sewer Capacity Study Requirements (Appendix E).  See Appendix F for pipe hydraulic 
calculations. 

8-inch sewer on Robertson Blvd. 

𝑄𝐶𝐴𝑃 =  0.97 𝐶𝐹𝑆 

8-inch sewer on La Peer Dr. 

𝑄𝐶𝐴𝑃 =  1.01 𝐶𝐹𝑆 
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Peak flow (QPF) rate was calculated by taking the measured average daily flowrate, 
multiplied by a factor of 2.5, per City of West Hollywood Requirements, (Appendix E) 

For the manhole on North Robertson Boulevard, the average measured flow during the 
two-week period was 0.033 MGD, or 0.051 CFS:  

𝑄𝑃𝐹 = 2.5 ∗ 0.051 𝐶𝐹𝑆 = 0.128 𝐶𝐹𝑆 

For the manhole on North La Peer Drive, the average measured flow during the two-week 
period was 0.002 MGD, or 0.003 CFS: 

𝑄𝑃𝐹 = 2.5 ∗ 0.003 𝐶𝐹𝑆 = 0.008 𝐶𝐹𝑆 

4. Proposed Flow Generation 
The anticipated sewer load generation for the proposed development was calculated using 
the Architect’s Project Data sheet (see Appendix E) and County Sanitation District No. 4 of 
Los Angeles Mean Loading Table (see Appendix C). 

 

Anticipated Sewer Generation and Demand 

Facility Description 
Building 
Program Units 

Flow (gpd) 
per unit 

Avg Load, 
QAF (gpd) 

Avg Load, 
QAF (cfs) 

Peak Flow, 
QPF (cfs) 

Public Retail 18,130 SF 0.08 1,450 0.002 0.006 
Public Restaurant: Full Service - 
Indoor Seating 1,005 Seat 30 30,150 0.047 0.117 
Public Restaurant: Full Service - 
Outdoor Seating 503 Seat 18 9,054 0.014 0.035 
Whole Sale Design Showroom 
(assuming retail space) 10,325 SF 0.08 826 0.001 0.003 

Hotel Rooms 241 Room 130 31,330 0.048 0.121 

Hotel Gym 2,800 SF 0.8 2,240 0.003 0.009 

Hotel Spa 1,900 SF 0.8 1,520 0.002 0.006 
Hotel Meeting Area (assumed 
equivalent to banquet room) 13,220 SF 0.8 10,576 0.016 0.041 

Hotel Retail 11,725 SF 0.08 938 0.001 0.004 
Hotel Restaurant: Full Service - 
Indoor Seating 1,422 Seat 30 42,660 0.066 0.165 
Hotel Restaurant: Full Service - 
Outdoor Seating 454 Seat 18 8,172 0.013 0.032 
Hotel Nightclub (assuming with bar 
service) 2,270 SF 0.5 1,135 0.002 0.004 

Hotel Dance Floor 1,510 SF 0.6 906 0.001 0.004 

TOTAL 140,957 0.218 0.545 

NOTE: Assumption was made that hotel meeting, back of house, lobby, and circulation 
are accounted for in hotel rooms. 
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5. Results 

Below is a summary of the existing sewer analysis, additional generated load, and future 
condition hydraulics. 
 

Sewer Analysis Summary Table 

  Robertson Blvd La Peer Dr 

Pipe Diameter  8-inch 8-inch 

Slope  2.60% 2.72% 

Manning N 0.013 0.013 

50% Full Capacity  0.97 cfs 1.01 cfs 

Monitored Daily Average Flow  0.033 MGD / 0.051 cfs 
0.002 MGD 
/ 0.003 cfs 

Existing Peak Flow  0.128 cfs 0.008 cfs 

Existing % Pipe Full 17.40% 4.60% 

Additional Generated Peak Flow(cfs) 0.545 0.545 

Total Proposed Peak Flow (cfs)* 0.673 0.553 

Proposed % full* 40.50% 36.00% 

*assuming entire project sewer load connects to single sewer 
 

Adding the complete estimated peak flow generated from the proposed development to 
either the 8-inch on Robertson Blvd, or the 8-inch on La Peer Dr, will result in an estimated 
peak flow that is below the 50% full capacity required by the City of West Hollywood.  
Therefore, both existing sewer lines have adequate capacity to serve the proposed 
development. 
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Residential, Multi-Family High Density
R4A - 35' 3 Stories - 1 du/872 SF of lot area
R4B - 45' 4 Stories - 1 du/872 SF of lot area

Residential Zoning Districts Combination Zones

Commercial and Public Zoning Districts

City of West Hollywood Zoning Districts

Map Date: November 3, 2011

du = dwelling unit

0 1,200
Feet

PDCSP - Pacific Design Center Specific Plan

Residential, Low Density
R2 - 25' 2 Stories - 2 du/lot of less than 4000 SF
                             - 3 du/lot between 4000 and 7999 SF
                             - 4 du/lot between 8000 and 9999 SF
                               plus 1 additional unit/lot for each
                               2000 SF or fraction thereof in excess
                               of 9999 SF

Residential, Single-Family or Two-Unit Low Density
R1A - 25' 2 Stories - 1 du/lot
R1B - 25' 2 Stories - 2 du/lot of less than 8499 SF
R1C - 15' 1 Story - 1 du/lot

Residential, Multi-Family Medium Density
R3A - 25' 2 Stories - 1 du/1210 SF of lot area
R3B - 35' 3 Stories - 1 du/1210 SF of lot area
R3C - 45' 4 Stories - 1 du/1210 SF of lot area

Overlay Zoning Districts

Other Zoning Districts

N

PF - Public Facilities

SSP - Sunset Specific Plan
SSP CN - Sunset Specific Plan Commercial, Neighborhood
SSP R2 - Sunset Specific Plan Residential, Low Density
SSP R4 - Sunset Specific Plan Residential, Multi-Family High Density

MSP - Movietown Specific Plan

 Density (FAR)           Height

CR - Commercial, Regional Center

CN1 - Commercial, Neighborhood 1

CA - Commercial, Arterial

CN2 - Commercial, Neighborhood 2

CC2 - Commercial, Community 2

CC1 - Commercial, Community 1

1.0

1.0

1.5

2.0

2.5

3.0

25 ft/2 stories

25 ft/2 stories

35 ft/3 stories

45 ft/3 stories

60 ft/5 stories

90 ft/8 stories

PK - Parking Overlay

Development Agreement Overlay

Mixed-Use Incentive Overlay Zone

Commercial-Only Overlay Zone

/4



 

 
 

 

APPENDIX C 

 
City of West Hollywood Master Plan of Sewers and 

Sewer Facilities Data   
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APPENDIX D 

 
City of West Hollywood Sewer Capacity Study 

Requirements & LA County Sanitation District No. 4 

Mean Loading Table   



















 

 
 

 

APPENDIX E 

 
Project Data Table 
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Hydraulic Calculations  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.60000 %

Diameter 8.00 in

Discharge 0.970 ft³/s

Results

Normal Depth 0.33 ft

Flow Area 0.17 ft²

Wetted Perimeter 1.05 ft

Hydraulic Radius 0.17 ft

Top Width 0.67 ft

Critical Depth 0.47 ft

Percent Full 49.9 %

Critical Slope 0.00916 ft/ft

Velocity 5.58 ft/s

Velocity Head 0.48 ft

Specific Energy 0.82 ft

Froude Number 1.93

Maximum Discharge 2.10 ft³/s

Discharge Full 1.95 ft³/s

Slope Full 0.00644 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 49.86 %

Downstream Velocity Infinity ft/s

Worksheet for ROBERTSON 8-IN CAPACITY

9/17/2014 2:34:47 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.60000 %

Diameter 8.00 in

Discharge 0.128 ft³/s

Results

Normal Depth 0.12 ft

Flow Area 0.04 ft²

Wetted Perimeter 0.57 ft

Hydraulic Radius 0.07 ft

Top Width 0.51 ft

Critical Depth 0.16 ft

Percent Full 17.4 %

Critical Slope 0.00647 ft/ft

Velocity 3.16 ft/s

Velocity Head 0.15 ft

Specific Energy 0.27 ft

Froude Number 1.96

Maximum Discharge 2.10 ft³/s

Discharge Full 1.95 ft³/s

Slope Full 0.00011 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 17.36 %

Downstream Velocity Infinity ft/s

Worksheet for ROBERTSON 8-IN EXISTING

9/17/2014 2:33:53 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.60000 %

Diameter 8.00 in

Discharge 0.67 ft³/s

Results

Normal Depth 3.24 in

Flow Area 0.13 ft²

Wetted Perimeter 0.92 ft

Hydraulic Radius 1.73 in

Top Width 0.65 ft

Critical Depth 0.39 ft

Percent Full 40.5 %

Critical Slope 0.00762 ft/ft

Velocity 5.08 ft/s

Velocity Head 0.40 ft

Specific Energy 0.67 ft

Froude Number 1.99

Maximum Discharge 2.10 ft³/s

Discharge Full 1.95 ft³/s

Slope Full 0.00310 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 40.51 %

Downstream Velocity Infinity ft/s

Worksheet for Robertson 8-in Proposed

11/15/2016 3:25:24 PM
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 2.72000 %

Normal Depth 3.99 in

Diameter 8.00 in

Results

Discharge 0.99 ft³/s

Flow Area 0.17 ft²

Wetted Perimeter 1.05 ft

Hydraulic Radius 2.00 in

Top Width 0.67 ft

Critical Depth 0.47 ft

Percent Full 49.9 %

Critical Slope 0.00930 ft/ft

Velocity 5.70 ft/s

Velocity Head 0.51 ft

Specific Energy 0.84 ft

Froude Number 1.97

Maximum Discharge 2.14 ft³/s

Discharge Full 1.99 ft³/s

Slope Full 0.00674 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 49.88 %

Downstream Velocity Infinity ft/s

Worksheet for La Peer 8-inch Capacity
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.72000 %

Diameter 8.00 in

Discharge 0.01 ft³/s

Results

Normal Depth 0.37 in

Flow Area 0.01 ft²

Wetted Perimeter 0.29 ft

Hydraulic Radius 0.24 in

Top Width 0.28 ft

Critical Depth 0.04 ft

Percent Full 4.6 %

Critical Slope 0.00849 ft/ft

Velocity 1.39 ft/s

Velocity Head 0.03 ft

Specific Energy 0.06 ft

Froude Number 1.71

Maximum Discharge 2.14 ft³/s

Discharge Full 1.99 ft³/s

Slope Full 0.00000 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 4.60 %

Downstream Velocity Infinity ft/s

Worksheet for La Peer 8-inch Existing
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 2.72000 %

Diameter 8.00 in

Discharge 0.57 ft³/s

Results

Normal Depth 2.92 in

Flow Area 0.12 ft²

Wetted Perimeter 0.87 ft

Hydraulic Radius 1.60 in

Top Width 0.64 ft

Critical Depth 0.35 ft

Percent Full 36.5 %

Critical Slope 0.00723 ft/ft

Velocity 4.93 ft/s

Velocity Head 0.38 ft

Specific Energy 0.62 ft

Froude Number 2.05

Maximum Discharge 2.14 ft³/s

Discharge Full 1.99 ft³/s

Slope Full 0.00222 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 36.54 %

Downstream Velocity Infinity ft/s

Worksheet for LA PEER 8-IN PROPOSED
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Utility Systems Science & Software Sewer Flow 

Monitoring Report 
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  Report Summary 4 

 

Who we are: 
 

Utility Systems, Science and Software, Inc. (US3), was founded in 2002 as a specialty 
technical engineering service company with its headquarters located in Santa Ana, California and 
Service and Engineering Facilities in San Diego, Sacramento. 
 
 
The owners and management team are all professional and degreed engineers and have extensive 
experience in the application and implementation of Water/Waste Water and associated Process 
Control Projects. We are currently working in many facilities throughout the USA and are selectively 
guiding the growth of our business into markets and areas where we can provide the highest quality 
value of service to our clients. 
 
 
US3 supports Municipalities, Consulting Engineering firms and other water/waste water systems 
integrators by providing technical services for engineering, software programming, technical site 
maintenance and calibration site support work primarily in the Water and Waste Water industries. 
 
 
Services Include: 
 

 Sewer Monitoring 
o US3 installs and maintains Marsh-McBirney Meters for Sewer Monitoring. US3 will then 

interface the standard MM Meter for Real-time Web-Based Wireless Flow Monitoring 
using CDMA, GPRS/GSM, VHF/UHF/Trunk radio networks (including Motorola 
Networks). US3 provides the following: 

o Detailed Preliminary Investigation. 
o Validate Hydraulic Suitability, 
o Provide Detailed Site Data, 
o Install Meter to Exact Specifications, 

 Interface Rain Gauge Instrumentation, 
 Provide Communications to all instruments, 
 Train Utility Engineers and Technicians how to access Web-Based Data, 
 Provide complete Calibration and Maintenance Services. 
 SSO Monitoring & Event Notification 
 US3 provides simple, cost effective, wireless SSO/CSO Monitoring & Event Notification. This 

information will be sent to your cell phone, pager, work/home phone and/or email. 
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 Flow Meter Maintenance 
o US3 provides supplemental or dedicated maintenance Marsh-McBirney service for 

short-term or long-term requirements. Our highly trained and skilled technicians are 
experts in all phases of waste monitoring system maintenance 

 Sanitary System Evaluation Services 
 US3 has experienced licensed civil engineers who can work with City or County personnel to 

develop a comprehensive SSES program. 
 US3 provides the procedures, equipment, and results of each activity performed during the 

investigation. US3 will develop a report to discuss the existing sanitary sewer collection 
system, identifies the system defects and problem areas, prioritizes and ranks the 
inflow/infiltration sewer segments, and details the recommended improvements. The report 
also includes a preliminary cost estimate associated with the selected rehabilitation methods to 
effectively reduce inflow/infiltration volumes and extend the useful life of the existing piping. 

 
Project Management Approach: 
 
Our Structure for Project Management puts “Checks and Balances” in to ensure the Customer is 
satisfied with the solutions and product provided. 
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  Report Summary 6 

 

Flow Meter Used in your Flow Study 
 
Flo-Dar  incorporates a Doppler Radar Velocity Sensor and Ultrasonic 
Depth Transducer for use in Open Channel Applications.  It is available 
with a Permanent Flo-Station.  The Flo-Station is available with or 
without a display and is powered with 120/240 VAC, or 12 VDC. The 
Flo-Station requires Flo-Ware software, which is included on some 
models, and a customer supplied PC. Flo-Station with display shows 
flow rate, total flow, velocity and level. Both Flo-Station's have four 
outputs one each for level, velocity, flow rate, surcharge level, and a 
contact closure.  
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Enclosure   
    Material:  Polystyrene  
    Dimensions:  6.9" W x 16.65" L x 11.7" D 
       (17.5 cm x 42.3 cm x 29.7 cm) 
    Weight:  10.5 lbs. (4.8 kg) 
Temperature   
    Operating Range:  14° F to 122°F  
                                  (-10° C to 50° C) 
    Storage Range:  -40° F to 140° F  
                              (-40° C to 60° C) 
Velocity Measurement 
    Method:  Radar 
    Range:  0.75 to 20 ft/s (0.23 m/s to 6.10 m/s)  
    Accuracy:  ±0.5%; ±0.1 ft/s (±0.03 m/s) 
Level Measurement 
    Method:  Ultrasonic 
    Standard Operating Range:  
      0.25 to 60 in. (0.634 to 152.4 cm) 
Optional Operating Range: 0 (0 cm) to 240" (6.1 
m)  
(with 18" dead band)  
    Temperature Compensated 
    Accuracy:  ±0.1 in. (±0.25 cm)  
    1% Accuracy 
Surcharge Conditions Level/Velocity 
    Level  
    Method:  Piezo-resistive pressure transducer 
    Maximum Range: 138 inches (3.5 meters)  
    Velocity 
    Method: Electromagnetic 
    Range: -5 to +20 ft/s (-1.5 to +6.1 m/s) 
 

Specifications 
 
 
 
Flo-Dar Sensor Information:           Flow Station information: 
 
 
 
 

 
 
 
 
 
 
 

Data Storage 

   64K (16K cycles of velocity/level data) 

Local Terminal 

   RS232C at 19.2K baud 

Timebase Accuracy: 1 second per day 

Outputs:  Four 4-20 mA outputs; system-isolated,  

up to 600Ω load. Each output is selectable between FLOW, 

LEVEL, VELOCITY OR SURCHARGE LEVEL. 

Power Requirements 

AC:  85-264 VAC, 47-63 Hz. 32 watts 

DC:  12 VDC for Flo-Station without Display or  

Flo-Station with Display (Backlight Off) 

180 mA (2.1 watts) with (1) 4-20 mA utilized.   

Housing Material:  ABS Plastic, NEMA 4 

Dimensions: 10.2" W x 9.3" H x 4" D  

  (25.9 cm W x 23.6 cm H x 10.2 cm D) 

Weight:  5 lbs. 

Temperature Operating Range: 14° F to 122° F  

  (-10° C to 50° C) 

Temperature Storage Range:   

(without display) -40°F to 140°F (-40°C to 60°C)  

(with display) 4°F to 140°F  (-20°C to 60°C) w/Display 
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Summary of Sites   
Site 1  646 N La Peer.  8 Inch pipe very low flows.  This site is basically empty most of the 
time.  Site is at or near 1% of Capacity. 

Flow Stats 

 
 
Velocity Stats   Level Stats 
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Site 2  Robertson  This is a 15 Inch Pipe Running at or near 20% Capacity.  Site has low flow 
that seems to follow a commercial flow pattern.  

 
Flow Stats 

 
Velocity Stats   Level Stats 
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Customer Maps 
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Confined Space Installation 
 
US3 Installation Practices does not require Full Confined space entry into the Manhole.  We do cross 
the plane with our hands and arms but never actually enter the Manhole.  We do take Gas readings 
and Fill out the confined space permitting.  All of our Technicians have been fully trained in Confined 
Space and CPR. 
 
 
 

 
 
Technicians:    
 
Greg Serres 
Gus Williams  
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646 N La Peer

646 N. La PeerFaring capital

manhole X
Install Date: 6/30/2014

Access: System Type:

StormSanitary

Map

Technology

Traffic Plan

Flow Meter

Meter Depth ":6'

Meter SN ":

pipe was dry at 8AM

Avg Velocity Avg Measured Level Multiplier

0.00 .25 1

Gas
O2 H2S CO LEL

20.9 0 0 0

Notes

no flow

Traffic Safety

signs, cone, lights

Land Use

Residential Commercial Industrial Trunk

X

East

Manhole Depth "

8"

8'

Round

8"/8"

good

brick

0

No Flow

13.32

6

Upstream

Flow Heading

Flow Direction

Sensor Dist. to Crown

Sensor Offset

Velocity Profile Data

Velocity Profile Taken

Silt (inches)

Manhole Material

Pipe Condition

Pipe Shape

Inner Pipe Size " 
(In/Out)

Pipe Size "

Manhole No.

Site Report

Confidential Proprietary Information

07-22-2014



Faring capital

646 N La Peer 646 N. La Peer

Meter Site Document

Manhole Before Install

Installed

Downstream

Site

Installation Process

Upstream



Temporary Flow Study
Faring capital

646 N La Peer

Utility Systems, Science and Software

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

Meter Start Date From 6/30/2014 12:00:00 AM

Meter Stop Date To 7/14/2014 12:00:00 AM

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

Average 0.812 0.285 0.002

Maximum 1.440 0.400 0.004

Minimum 0.250 0.220 0.001

Pipe Size 8.000

Estimated Capacity (mgd) 0.382

Capacity Used 1.16 %

Sensor Type Hach - Flodar

San Diego, CA 92021

6190 Fairmount Ave. Suite E



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

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

Rain

6/30/2014 1.39 2.13 0.48 0.00 0.00 0.00 0.74 1.09 0.25 0.30 0.36 0.28 2,004

7/1/2014 1.38 2.30 0.94 0.00 0.00 0.00 0.76 1.27 0.52 0.29 0.33 0.26 1,981

7/2/2014 1.63 2.35 1.01 0.00 0.00 0.00 0.88 1.17 0.56 0.29 0.33 0.28 2,350

7/3/2014 1.42 2.14 0.45 0.00 0.00 0.00 0.76 1.09 0.25 0.30 0.32 0.26 2,040

7/4/2014 1.39 2.31 0.94 0.00 0.00 0.00 0.76 1.10 0.52 0.29 0.32 0.26 2,001

7/5/2014 1.43 2.18 0.45 0.00 0.00 0.00 0.76 1.04 0.25 0.30 0.32 0.25 2,062

7/6/2014 1.35 2.35 0.45 0.00 0.00 0.00 0.72 1.15 0.25 0.30 0.33 0.28 1,939

Week: 1.43 2.35 0.45 0.00 0.00 0.00 0.77 1.27 0.25 0.29 0.36 0.25 14,378

7/7/2014 1.69 3.07 0.94 0.00 0.00 0.00 0.87 1.44 0.51 0.30 0.35 0.28 2,429

7/8/2014 1.50 2.37 0.83 0.00 0.00 0.00 0.80 0.94 0.59 0.30 0.40 0.23 2,163

7/9/2014 1.45 2.17 0.83 0.00 0.00 0.00 0.85 1.15 0.65 0.27 0.33 0.23 2,089

7/10/2014 1.48 2.28 0.78 0.00 0.00 0.00 0.91 1.26 0.65 0.26 0.29 0.22 2,131

7/11/2014 1.75 2.15 0.83 0.00 0.00 0.00 1.01 1.16 0.54 0.28 0.30 0.25 2,515

7/12/2014 1.16 2.17 0.39 0.00 0.00 0.00 0.76 1.14 0.25 0.26 0.30 0.22 1,671

7/13/2014 1.24 2.17 0.78 0.00 0.00 0.00 0.79 1.14 0.55 0.26 0.30 0.22 1,791

Week: 1.47 3.07 0.39 0.00 0.00 0.00 0.85 1.44 0.25 0.28 0.40 0.22 14,789

Page 1 of 2

Utility Systems  Science and Software

History for 646 N La Peer: 06/30/2014 thru 07/14/2014

Report Date: 07/21/2014 
Customer: Faring capital 
Group: West Hollywood 
SiteID: 369



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

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

Rain

7/14/2014 0.69 1.58 0.04 0.00 0.00 0.00 0.55 0.83 0.21 0.24 0.30 0.22 994

Week: 0.69 1.58 0.04 0.00 0.00 0.00 0.55 0.83 0.21 0.24 0.30 0.22 994

Page 2 of 2

Utility Systems  Science and Software

History for 646 N La Peer: 06/30/2014 thru 07/14/2014

Report Date: 07/21/2014 
Customer: Faring capital 
Group: West Hollywood 
SiteID: 369



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

Average 0.781 0.294 0.002 RainFall Inches

Maximum 1.270 0.360 0.003

Minimum 0.250 0.250 0.001 7/21/2014 5:24:55 PM



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

Average 0.845 0.283 0.002 RainFall Inches

Maximum 1.440 0.400 0.004

Minimum 0.250 0.220 0.001 7/21/2014 5:24:55 PM



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

Average 0.716 0.257 0.002 RainFall Inches

Maximum 1.140 0.300 0.003

Minimum 0.210 0.220 0.000 7/21/2014 5:24:55 PM



7/21/2014 5:24:55 PM

6/30/2014 thru 7/14/2014



Robertson

669 W Robertson, West HollywoodFaring capital

manhole X
Install Date: 6/30/2014

Access: System Type:

StormSanitary

Map

Technology

Traffic Plan

Flow Meter

Meter Depth ":7'

Meter SN ":

good

Avg Velocity Avg Measured Level Multiplier

1.49 1.09 1

Gas
O2 H2S CO LEL

20.9 0 0 0

Notes

early am 

Traffic Safety

near Parking lot, cones, signs, lights

Land Use

Residential Commercial Industrial Trunk

X

Manhole Depth "

8"

8'

Round

8"/8"

good

brick

0

1.45

0.4 2-D

15.22

7.2

Upstream

Flow Heading

Flow Direction

Sensor Dist. to Crown

Sensor Offset

Velocity Profile Data

Velocity Profile Taken

Silt (inches)

Manhole Material

Pipe Condition

Pipe Shape

Inner Pipe Size " 
(In/Out)

Pipe Size "

Manhole No.

Site Report

Confidential Proprietary Information

07-22-2014
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Robertson 669 W Robertson, West Hollywood

Meter Site Document

Manhole Before Install

Installed

Downstream

Site

Installation Process

Upstream



Temporary Flow Study
Faring capital

Robertson

Utility Systems, Science and Software

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

Meter Start Date From 6/30/2014 12:00:00 AM

Meter Stop Date To 7/14/2014 12:00:00 AM

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

Average 1.703 1.091 0.033

Maximum 3.400 1.692 0.113

Minimum 0.310 0.553 0.002

Pipe Size 8.000

Estimated Capacity (mgd) 0.540

Capacity Used 20.83 %

Sensor Type Hach - Flodar

San Diego, CA 92021

6190 Fairmount Ave. Suite E



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

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

Rain

6/30/2014 20.27 43.16 11.20 0.03 0.06 0.02 1.63 2.27 1.35 1.06 1.54 0.75 29,193

7/1/2014 18.00 38.35 3.25 0.03 0.06 0.00 1.62 2.02 0.43 0.97 1.51 0.58 25,927

7/2/2014 19.40 41.05 1.69 0.03 0.06 0.00 1.61 1.97 0.31 1.02 1.57 0.57 27,937

7/3/2014 22.88 44.74 4.77 0.03 0.06 0.01 1.69 2.25 1.01 1.11 1.66 0.55 32,945

7/4/2014 23.47 49.63 11.01 0.03 0.07 0.02 1.72 2.70 1.09 1.11 1.44 0.76 33,790

7/5/2014 24.88 50.56 12.36 0.04 0.07 0.02 1.75 2.49 1.44 1.15 1.69 0.79 35,820

7/6/2014 28.26 60.50 12.55 0.04 0.09 0.02 1.89 2.97 1.40 1.17 1.61 0.83 40,693

Week: 22.45 60.50 1.69 0.03 0.09 0.00 1.70 2.97 0.31 1.08 1.69 0.55 226,306

7/7/2014 21.99 49.07 10.90 0.03 0.07 0.02 1.71 2.64 1.38 1.07 1.44 0.73 31,664

7/8/2014 19.14 30.47 8.91 0.03 0.04 0.01 1.61 2.08 1.16 1.02 1.30 0.66 27,555

7/9/2014 20.23 36.42 9.55 0.03 0.05 0.01 1.65 2.07 1.41 1.05 1.36 0.68 29,128

7/10/2014 22.00 78.16 9.00 0.03 0.11 0.01 1.69 3.40 1.21 1.07 1.64 0.65 31,687

7/11/2014 21.82 54.54 7.62 0.03 0.08 0.01 1.67 2.59 1.25 1.08 1.54 0.61 31,427

7/12/2014 26.32 58.43 10.96 0.04 0.08 0.02 1.78 2.80 1.34 1.17 1.55 0.73 37,903

7/13/2014 27.90 65.40 11.97 0.04 0.09 0.02 1.79 3.04 1.17 1.21 1.62 0.78 40,175

Week: 22.77 78.16 7.62 0.03 0.11 0.01 1.70 3.40 1.16 1.10 1.64 0.61 229,538

Page 1 of 2

Utility Systems  Science and Software

History for Robertson: 06/30/2014 thru 07/14/2014

Report Date: 07/21/2014 
Customer: Faring capital 
Group: West Hollywood 
SiteID: 368



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

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

Rain

7/14/2014 28.32 66.68 17.04 0.04 0.10 0.02 1.85 3.01 1.43 1.21 1.59 0.94 40,776

Week: 28.32 66.68 17.04 0.04 0.10 0.02 1.85 3.01 1.43 1.21 1.59 0.94 40,776

Page 2 of 2

Utility Systems  Science and Software

History for Robertson: 06/30/2014 thru 07/14/2014

Report Date: 07/21/2014 
Customer: Faring capital 
Group: West Hollywood 
SiteID: 368



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

Average 1.669 1.063 0.031 RainFall Inches

Maximum 2.699 1.692 0.073

Minimum 0.310 0.553 0.002 7/21/2014 5:25:45 PM



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

Average 1.713 1.091 0.033 RainFall Inches

Maximum 3.400 1.636 0.113

Minimum 1.160 0.609 0.011 7/21/2014 5:25:45 PM



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

Average 1.799 1.206 0.040 RainFall Inches

Maximum 3.040 1.623 0.096

Minimum 1.169 0.775 0.017 7/21/2014 5:25:45 PM



7/21/2014 5:25:45 PM

6/30/2014 thru 7/14/2014
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