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INTRODUCTION

This technical memorandum presents the results of an analysis performed to determine the
potential impacts to the local and regional sewer districts due to the proposed City Place and Sky
Lofts projects (CPSL). The purpose of this analysis was to assess the near-term and long-term
impacts of the potential flow from development.  The recently completed hydraulic model of
Orange County Sanitation District’s (OCSD) trunk sewers was used to aid in the analysis.

The City Place project development is currently under construction.  Entitlements were granted
for the City Place project in 2005 via the approved EIR, Specific Development zone, conditional
use permit, development agreement, and vesting tentative tract map to allow 57,700 square feet
of commercial, 73 live/work lofts, and 112 new town homes.  Two acres of the original site is
not being developed as part of the City Place Project.  This vacant two-acre site located at the
northwest corner of Lawson Way and Jeanette Lane is the site of the proposed City Place Sky
Lofts (Sky Lofts) project and is shown in Figure 1.

The Sky Lofts would be a 27-story building above a four-level, above-grade parking structure
with 2.5 levels below grade, and would include 355 residential units.  The Sky Lofts project
would also include various public utility systems within the two-acre Sky Lofts site.  Metcalf &
Eddy, Inc. has been contracted to prepare a sewer study for the project.

Chapter 4.10 of the City Place Focused Environmental Impact Report, October, 2004, states the
following,

http://www.m-e.aecom.com
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METHODOLOGY 
 
OCSD MODEL 
 
A hydraulic model of the OCSD trunk sewer system was developed for the Strategic Plan Update 
(Job No. J-101) by MWH using sewer network information from the OCSD’s geodatabase and 
flow monitoring information from the OCSD Long-Term Flow Monitoring Project (Job No. J-
73-2).  The model was developed using Wallingford’s InfoWorks Collection Systems software.  
Census information and demographic data provided by the Center for Demographic Research 
was used to project wastewater flows and calibrate for dry weather.  Wet weather model was 
calibrated to the March, 2003 and January, 2005 storms using the Wallingford runoff model 
(OCSD, 2007).  The wet weather flow calibration involved adjusting the model parameters for 
base infiltration and volume and timing of rain dependent inflow and infiltration (RDII) to match 
flows from these two large storms.  The hydraulic model was used to simulate flow scenarios for 
2005, 2010, 2020, 2030 and Buildout under dry and wet weather conditions.  The wet weather 
scenarios were based on a 24-hour storm event that is estimated to occur once every ten years 
(MWH, 2006).  The model identifies where, under wet weather conditions, surcharging will 
occur in the sewer system.  The model was also used to identify new sewer projects to eliminate 
significant wet weather capacity deficiencies and potential overflows.    
 
 
CITY PLACE AND SKY LOFTS MODEL  
 
Figure 2 illustrates how the OCSD model represented the CPSL area before this analysis. 
Sewersheds are tributary areas that drain to the OCSD trunks and are shown in light hatched 
green.  The InfoWorks software refers to sewersheds as subcatchments. The City Place project 
site is shown in light purple. The subcatchments in the vicinity of Sky Lofts are significantly 
bigger in scale than the Sky Lofts or City Place project site areas.  The CPSL project sites were 
not included as present or future developments in the OCSD model.  Therefore, the 
subcatchment that the study area falls within was broken up in order to load development of 
differing densities within the overall City Place project area.  The modifications consist of the 
original subcatchment (modified shape) loading to its current node and eight smaller 
subcatchments within the city place project area that load flow according to the distribution of 
landuse determined by Fuscoe Engineering’s on-site sewer capacity report (Fuscoe, 2007).  So, 
all of the original flow generation properties are maintained in the redrawing of subcatchment 
R_SAR0140-0080, and in effect, the only additional flow being added to the Memory Lane 
Interceptor is from CPSL development. Figure 3 shows the changes made to the model reflecting 
the CPSL development. 
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Figure 2.  Original OCSD Model Depiction of Memory Lane Interceptor Tributary 

Subcatchments near the City Place and Sky Lofts Project Site 
 

 

 
 

Figure 3.  Modified OCSD Model Due to City Place and Sky Lofts Project Development 
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The CPSL subcatchments used in the model were adapted from the on-site sewer capacity study 
done by Fuscoe Engineering and shown in Figure 4. The original Fuscoe subcatchments can be 
seen in Appendix B. The CPSL subcatchments don’t overlap with those from the Fuscoe 
drawings exactly and have been modified slightly to more accurately load flows to the on-site 
sewer system. The on-site system consists of 2,945 feet of 8” PVC pipe and is shown in brown in 
Figure 4.    Subcatchment A1 captures the potential Sky Lofts discharge through 145’ of new 8” 
PVC shown in green. The light brown arrows pointing toward manholes indicate the loading 
point for each subcatchment.  Manhole rim elevations, pipe lengths, and pipe inverts were taken 
from the original Fuscoe Engineering Report (Fuscoe, 2007). 
 
 

 
Figure 4.  City Place and Sky Lofts On-Site Sewers and Subcatchments Modified from 

OCSD Hydraulic Model 
 

 
WASTEWATER FLOW GENERATION 
 
The existing City Place project and proposed Sky Lofts project wastewater flows were calculated 
using OCSD and City of Santa wastewater generation criteria shown in Appendix A.  Table 1 
and Table 2 show existing and proposed flows using OCSD criteria.  Development areas were 
listed in the sewer capacity report by Fuscoe Engineering (Fuscoe, 2007). 
 
 

 
 
 
 
 

On-site sewers are 
all 8” PVC and 
enter OCSD 
Memory Lane 
Interceptor here. 
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Table 1.  City Place Project Wastewater Flow 
Generation Using OCSD Criteria 

Land Use Development1
Consumption 

Rate2

Wastewater 
Generation 

(gpd)
Peak Flow 

(WG  x 2.5)
Medium Density 

Residential 8.97 acres 3,451 gpd/acre 30955 77389

Retail/Commercial 6.82 acres 2,262 gpd/acre 15427 38567
Total 15.79 acres 46382 115956

1Sewer Capacity Report, Fuscoe Engineering, May 2007.
2OCSD Engineering Design Guidelines, February 2003.
gpd = gallons per day  

 
 

 
Table 2.  Sky Lofts Estimated Wastewater 

Generation Using OCSD Criteria 

Land Use
Estimated 

Development1
Consumption 

Rate2

Wastewater 
Generation 

(gpd)
Peak Flow 

(WG  x 2.5)
High Density 
Residential 2.35 acres 7516 gpd/acre 17663 44157

Total 2.35 acres 17663 44157

1Sewer Capacity Report, Fuscoe Engineering, May 2007.
2OCSD Engineering Design Guidelines, February 2003.
gpd = gallons per day  

 
 

Table 3 and Table 4 show the city of Santa Ana’s wastewater generation rates used in the 
original City Place EIR and the Sky Lofts high rise development.   
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Table 3.  City Place Project Wastewater 
Generation Using City of Santa Ana Criteria 

Land Use1 Development1 Consumption Rate2
Wastewater 

Generation (gpd)

Residential3

Town Homes 112 units 110 gallons/day /person 49280
Live/Work Units 73 units 110 gallons/day /person 32120

Restaurant 21,900 sq. ft 100 gallons/day/200 sq. ft. 10950

Retail/Commercial 35,800 sq. ft 100 gallons/day/200 sq. ft. 17900

Total
185 units; 57700 

sq. ft 110250

1Entiltlements for City Place, P&D Consultants, April 2007.
2City Place Focused EIR, October 2004.
3Assumes two persons per live/work loft unit and four persons per townhouse unit.
gpd = gallons per day  

 
 

Table 4.  Sky Lofts Estimated Wastewater 
Generation Using City of Santa Ana Criteria 

Land Use1
Estimated 

Development1 Consumption Rate2

Wastewater 
Generation 

(gpd3)

1 Bedroom Unit 202 units 110 gallons/day /person 44440
2 Bedroom Unit 146 units 110 gallons/day /person 64240
3 Bedroom Unit 7 units 110 gallons/day /person 4620

Total 355 units 113300

1City Place Sky Lofts Site Plan Submittal, Steven Ehrlich Architects, November 2006.
2Entiltlements for City Place, P&D Consultants, April 2007.
3Assumes 2 person per 1BR, 4 persons per 2 BR, 6 persons per 3 BR.
gpd = gallons per day  

 
 

The subcatchment id, load node, contributing area, land use type, wastewater generation rate, and 
wastewater flow generated using both OCSD and city of Santa Ana criteria are shown in Table 5.  
Flow generated using OCSD criteria is the contributing area times the generation rate in gallons 
per day per acre.  To calculate flows using the Santa Ana criteria, the total flow by landuse 
density from tables 3 and 4; 81, 400 gpd (medium density residential), 28,850 gpd (commercial), 
113,300 gpd (Sky Lofts-high density residential) was multiplied by the fraction of the total area 
that each subcatchment contributed within each landuse type. Subcatchment A1 is high density 
residential, F1 commercial, and the remaining subcatchments medium density residential.  
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Table 5.  Distribution of Wastewater Flows by Land Use and Subcatchment 

Subcatchment 
Id

Drainage 
Node Id

Contributing 
Area (acres)1 LandUse1

WWG Rate 
(gpd/acre)2 gpd MGD gpd MGD

A1 CPSL-HR 2.350 High Density 7516 17663 0.0177 113300 0.1133
B1 CPSL-E2 1.230 Medium Density 3451 4245 0.0042 11163 0.0112
C1 CPSL-B4 1.600 Medium Density 3451 5522 0.0055 14521 0.0145
D1 CPSL-B2 1.920 Medium Density 3451 6626 0.0066 17425 0.0174
E1 CPSL-A4 1.410 Medium Density 3451 4866 0.0049 12797 0.0128
E2 CPSL-A6 0.989 Medium Density 3451 3413 0.0034 8976 0.0090
E3 CPSL-D1 1.820 Medium Density 3451 6281 0.0063 16518 0.0165
F1 CPSL-O4 6.820 Commercial 2262 15427 0.0154 28850 0.0289

Totals 18.139 64041 0.0640 223550 0.2236

1Contributing area and WWG rate from Sewer Capacity Report, Fuscoe Engineering, May 2007.
2OCSD Engineering Design Guidelines, February 2003.
gpd = gallons per day; MGD = million gallons per day.

WWG (OCSD 
Criteria)

WWG (Santa Ana 
Criteria)

 
 
 
Wastewater generation from each subcatchment was computed by applying the appropriate 
diurnal curve determined from the OCSD Model to the average daily flow from the Santa Ana 
criteria. The city of Santa Ana’s criteria provides much higher flows for CPSL development and 
is used in the CPSL model because it is more conservative. Medium and high density 
subcatchments used the high income residential profile and subcatchment F1 used the 
commercial profile. These profiles are shown in Figure 5 (MWH, 2006). 
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Figure 5.  OCSD Model Diurnal Profiles 
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results for these pipes from the performed simulations. Detailed plan and profiles showing the 
existing and proposed conditions for all scenarios are shown in Appendix C. 
 
 

      
Figure 6.  Pipes on 30” Memory Lane Interceptor Chosen for Results Comparison 

 
 

 
Table 6.  Pipe SAR0140-0115.1 Simulation Results 

Scenario
Max Flow 

(MGD)

Pipe full 
capacity 
(MGD) Max d/D

Cumulative 
Flow 

(Mgal)
2005 DWF 5.705 15.465 0.43 7.39
2005 CPSL DWF 5.705 15.465 0.43 7.39
BO DWF 10.011 15.465 0.60 14.02
BO CPSL DWF 10.010 15.465 0.61 14.02

2005 WWF 8.167 15.465 0.53 12.54
2005 CPSL WWF 8.184 15.465 0.53 12.54
BO WWF 12.338 15.465 0.70 22.45
BO CPSL WWF 12.348 15.465 0.71 22.47  

 
Table 6 and 7 are grouped first by dry and wet weather scenarios, DWF and WWF; and, then by 
year, 2005 and Buildout (BO); and then with City Place development (CPSL) flow and without. 
The 2005 scenarios show no appreciable difference in flow, depth to diameter (d/D) ratio or 
cumulative flow for upstream pipe SAR0140-0115.1.  This indicates that flows from CPSL are 
not large enough to cause any backwater conditions. The Buildout scenarios show slightly higher 

30” Memory Lane 
Interceptor 

Downstream Pipe 

Upstream Pipe 
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depth to diameter ratios and show slightly more cumulative flow just upstream of the proposed 
development.  OCSD’s depth to diameter threshold is .75 and the Buildout with CPSL 
development wet weather scenario (BO CPSL WWF) shows a maximum d/D of .71.  The 
original OCSD model shows surcharging and potential flooding .92 miles upstream from the 
CPSL connection near the start of the entire Memory Lane Interceptor.  The Strategic Plan 
Update suggests that the Memory Lane Interceptor be upgraded to a 39” line as one of Buildout 
phased projects to relieve this problem (OCSD, 2007). This upgrade is necessary without the 
additional flow form CPSL and the contribution from CPSL does not warrant any further 
upgrading (OCSD, 2007). 
 
 

Table 7.  Pipe SAR0140-0105.1 Simulation Results 

Scenario
Max Flow 

(MGD)

Pipe full 
capacity 
(MGD) Max d/D

Cumulative 
Flow 

(Mgal)
2005 DWF 5.705 17.652 0.4 7.39
2005 CPSL DWF 6.070 17.652 0.41 7.83
BO DWF 10.009 17.652 0.55 14.02
BO CPSL DWF 10.356 17.652 0.56 14.47

2005 WWF 8.166 17.652 0.48 12.54
2005 CPSL WWF 8.466 17.652 0.49 13.22
BO WWF 12.336 17.652 0.62 22.44
BO CPSL WWF 12.631 17.652 0.63 23.15  

 
 
Using the more conservative City of Santa Ana wastewater generation criteria, the model 
predicts that CPSL development will add .224 MGD to the Memory Lane Interceptor.  Table 7 
validates that the model is routing the wastewater inputs correctly to the Memory Lane 
Interceptor.  This can be seen by comparing the non CPSL scenario’s cumulative volume with 
the CPSL scenario’s cumulative volume for a given year (2005 or Buildout) and weather 
condition (DWF or WWF).  All wet weather scenarios were simulated for 3 days, and all dry 
weather scenarios for 2 days. So, to verify the input to the Memory Lane Interceptor for  
Buildout wet weather (BO CPSL WWF), the cumulative flow of 23.15 Mgal divided by 3 is the 
volume for one day at the upstream pipe SAR0140-0105.1, or 7.72 Mgal.  The flow in 
SAR0140-0105.1 without CPSL flow is the BO WWF scenario of 22.44 Mgal divided by 3, or 
7.48 Mgal. So, the difference between these two scenarios is .236 Mgal or slightly higher than 
the .224 MGD input from CPSL. This is very close and may be due to the RDII from the eight 
CPSL subcatchments.   
 
The worst case scenario involves the pipe just upstream of the development at 80% capacity and 
71% full during wet weather buildout conditions.  The Memory Lane Interceptor has enough 
capacity to handle flows from CPSL Development under all present and future dry and wet 
weather scenarios. Further, the flow added from CPSL development does not increase the 
already present flooding or surcharging to a more detrimental level.  Therefore, no major 
upgrades or changes to the Memory Lane Interceptor other than those specified in the Strategic 
Plan Update are necessary to accommodate CPSL development. 
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APPENDIX A 
SUPPORTING REPORTS, GUIDELINES, AND CRITERIA 
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Soil boring information shall be shown on each sheet (1 applicable) 
and shall include the date taken and the firm presenting the soil 
information. 

Utility locations shall be shown as accurately as possible in both plan 
and profile in accordance with standard practice for underground 
utility plans delineations. 

Applicable detail sheets shall be prepared and should show all necessary details 
for construction survey controls. 

4 SIZE OF PLANS 

All plans shall be 22 x 36 inches in size. 

The plans shall be signed by a Registered Civil Engineer under whose 
jurisdiction the plans were prepared. When final approval for a permit is issued 
by the District, the Engineer's signature shall be shown. 

72.3.3 DESIGN 

1 CRITERIA FOR AVERAGE DAILY FLOW CALCULATIONS 

Coefficient GPD 
Per Acre Land Use 

Low Denstty Residential 
Medium Density Residential 
High Density Residential 
Commercial Area 
l ndustrial Area 
Open Space 

Average daily flow time two (2) = peak flow. For 8" pipe use multiplication factor 
of 2.5. Do not use pipe less then 8" in diameter. 

Page 12-8 Last Revised: 02-2S2003 
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Velocity shall not be less than 2 ft./sec. Unless othewise approved by the District 
Engineer. Maximum slope should not exceed 10%. 

4 REQUIREMENTS FOR DEPTH OF FLOW (D) VERSUS DiAMETER OF PIPE (D) IN 
SEWER PIPE. 

Diameter of P i ~ e  (dl 

8"-18" 
21" -60" 
Over 60" 

Max Dld 

Minimum depth of cover over mainline sewers shall be 7 feet. Unless otherwise 
approved, depth of laterals at property line shall be a minimum of 5 feet. 

Manhole locations: 

At changes of slope 
At changes of direction 
At junction of laterals 
At changes of pipe size 
At termination of sewers 
At special locations as designated by the Engineer 
At changes in type of pipe material; i.e., V.C.P. to D.I. 

Maximum distance between man holes: 

Pipe Size 

8" - 12" 
15" - 18" 
18" and over 

Last Revised: 02-26-2003 
OCSD Engineering 
Design Guidelines 

400 feet 
500 feet 
600 feet unless otherwise approved 
by the Engineer 

Siphons up to 36" in diameter should be same size as the incoming 
pipe line. 
Sewers over 36" in diameter may use reduced sized siphons based 
upon a detailed engineering flow analysis. 
Siphons shall have as much fall through them as possible. 

Page 12-9 
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APPENDIX B
SUPPORTING DRAWINGS AND FIGURES
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APPENDIX C
MODEL RESULTS – PLAN AND PROFILES
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