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April 4, 2007 
 
 
Mr. Arden Wallum 
General Manager 
Mission Springs Water District 
66575 Second Street 
Desert Hot Springs, CA  92240-3711 
 
Subject:  MSWD Comprehensive Wastewater Master Plan 
 
Dear Arden: 
 
URS and David Miller & Associates (DMA) through close collaboration with your staff has 
completed the enclosed MSWD Comprehensive Wastewater Master Plan report.  In summary, 
the report outlines major wastewater collection system infrastructure; sewer lines, lift stations, 
and treatment plant improvements over the next 20 years.  The 20-year capital improvement 
program is based on meeting existing development connections and projected growth in the 
MSWD service area.  As you review the Comprehensive Wastewater Master Plan report, the 
study goals and objectives are outlined below with our associated findings: 

a. Review and update population projections, dwelling units, and sewer connections for a 20-year 
planning horizon period – URS through David Miller & Associates reviewed local and regional 
population projections and prepared dwelling unit and sewer connection growth scenarios for 
MSWD service area.  The projected number of dwelling units in the MSWD current service area 
population of 7,793 is expected to increase to 46,382 by 2026. 

b. Review the existing wastewater collection system design criteria and develop a list of suggested 
inclusions/modifications – URS’ review of current design criteria identified additions/improvements 
including desired and maximum flow velocity, Manning’s roughness coefficient for sewer line 
capacity design, recommended minimum and maximum sewer line slopes, additional information for 
manhole, lift station and bedding design, and design unit flow values. 

c. Develop existing and future flow scenarios for inclusion in hydraulic modeling and design unit flow 
values – Based on our findings, the current average daily flow values and wet weather peaking 
factors for the HWWTP and DCWWTP are 1.32 mgd at 2.29 and 0.05 mgd at 4.07, respectively. 

d. Review and update wastewater treatment requirements based on the future growth scenario, planned 
WWTP expansions, abandonment, and construction  – The current Horton WWTP capacity is 
expected to be exceeded by mid year 2008 and with the recommended 1.5 mgd expansion will 
provide time to properly plan, design and construct the new Regional WWTP by 2013.  By 2013, the 
Horton WWTP will be near capacity and with the new Regional WWTP in operation, a significant 
amount of flow can be redirected from Horton WWTP to the Regional WWTP.  In addition, URS is 
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1. Section 1 ONE Introduction 

1.1 BACKGROUND AND PURPOSE 
Mission Springs Water District (MSWD) is a special district providing water and sewer service 
throughout the northern portion of the Coachella Valley.  The District is located in the north 
central portion of Riverside County, California, and serves Desert Hot Springs, West Garnet, 
North Palm Springs, and various portions of unincorporated Riverside County (Figure 1.1).  The 
District itself began in 1953 by the incorporation and uniting of the Old Mutual Water Company, 
the Desert Hot Springs Water Company, and the Desert Hot Springs County Water District.  
During that time, the District encompassed only one square mile and provided only water 
service.  The customers within the District used individual septic systems for wastewater 
treatment. 

The Desert Hot Springs area experienced a rapid increase in population over the next twenty 
years.  The increase in population caused an overall increase of development density, which in 
turn led to the decreased effectiveness of individual septic systems.  The more dense the 
population became, the more realistic the threat of groundwater contamination.  The groundwater 
contamination threat not only affects the reliability of the drinking water, but it also affects the 
resort industry, which relies on the quality of the natural hot springs.   

Due to the radical increase in population, the corresponding potential health hazard of individual 
wastewater treatment, as well as the desire of the customers within the MSWD, the District 
expanded its capabilities to include sanitary sewer service by adding the Alan J. Horton (Horton) 
Wastewater Treatment Plant (HWWTP) in 1973.  The initial flow to the treatment plant was 0.06 
mgd with an initial plant capacity of 0.20 mgd.  The District continued to grow at a rapid rate 
over the next ten years and through the use of assessment districts, expanded the sewage system 
throughout the densely populated portions of Desert Hot Springs.  Also in this time, MSWD 
acquired the Desert Crest sewage system, including the Desert Crest Wastewater Treatment Plant 
(DCWWTP), and expanded the Horton WWTP to a capacity of 0.60 mgd.   

The rapid development of the Coachella Valley and MSWD continued over the next twenty 
years, and the District that was initially only one square mile today covers over 135 square miles.  
The District still operates the above mentioned wastewater treatment plants, Horton and Desert 
Crest, though the capacities are now 2.3 mgd (2.0 mgd permitted) and 0.18 mgd respectively.   

Even though the extent of the sanitary sewer service today reaches over 6,000 customers, there 
are still over 4,500 properties treating their wastewater with individual septic.  In a report entitled 
“Sewer Improvement Project” completed by the District in 1997, 12 additional service areas 
were identified for sanitary sewer construction. (Figure 1.2)  Three of these service areas (B, C, 
& E) have been completed in the last eight years, and the next nine are scheduled for completion 
by 2016, which will reduce the number of septic system users.  Additionally, any new 
development of existing parcels where the property is within 200 feet of collection piping 
designed to serve that property, is required to tie into sewer service, and all new developments 
are required to include sanitary sewer infrastructure.  

The growth rate the Valley has seen over the past fifty years is not predicted to decrease in the 
near future.  Within MSWD boundaries alone, there are over 5,000 Single Family Residential 
(SFR) properties under construction and approved plans for over 15,000 more.  Thus, it is 
extremely important to understand the location of the future development, the effect on sanitary 
sewage flows, and to engineer system improvements accordingly. 
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The District has for many years recognized the need to properly plan and implement 
improvements to meet existing and future domestic wastewater needs.  The purpose for this 
comprehensive wastewater system master plan is to build on previous wastewater planning 
efforts commissioned by the MSWD, and address the District’s current and future wastewater 
collection and treatment needs over the next 20 years. 

1.2 SCOPE 
Mission Springs Water District has retained the services of David Miller and Associates in 
conjunction with URS Corporation to complete a Comprehensive Waste Water Master Plan 
(CWWMP).  The CWWMP will report the evaluation of the MSWD wastewater infrastructure 
and collection system, current and future demand scenarios, and recommend collection system 
projects to address the long-term wastewater collection needs of the District.  The CWWMP 
goals and objectives are to: 

a. Review and update population projections incorporating local/regional land use plans 
and additional developable land within the District for a 20-year planning horizon 
period. 

b. Review and update domestic wastewater flows based on historical wastewater flow 
records. 

c. Create a wastewater system model using the Bentley software “SewerCAD” and 
calibrate the model using flow data from the wastewater treatment plants. 

d. Evaluate the need for additional wastewater collection system and wastewater 
treatment plant capacity for the existing flow scenario. 

e. Evaluate the timeline necessary to bring the proposed Regional Wastewater Treatment 
plant online. 

f. Evaluate existing wastewater collection facilities to meet the projected 25-year Peak 
Hour flow and identify improvements (Year 2011, Year 2016, Year 2022, and 
Year2027) to address deficiencies. 

g. Evaluate the seismic reliability of existing wastewater facilities and recommend 
improvements for increasing the reliability of the system to remain operational after a 
seismic event. 

h. Prepare a 20-year System Improvement Plan in 5-year increments that identifies 
improvements and related costs for recommended wastewater collection piping and 
facilities while addressing the requirements set forth by the State Water Resources 
Control Board (SWRCB). 

i. Prepare a SewerCAD System User’s Manual and train the District staff on the use and 
update of the Wastewater Collection System Model. 
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1.3 REFERENCES 
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District 13, Webb & Associates, August 2004. 
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June 2006. 

 Mission Springs Water District Master Sewer Plan, Albert A. Webb Associates, March 
2001. 

 Mission Springs Water District Comprehensive Water Master Plan, URS Corporation, 
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 Standard Requirements for the Design and Processing of Sanitary Sewer Systems, East 
Valley Water District, June 1993. 

 Western Municipal Water District Developer Handbook & Standard Drawings for Water 
& Sewer Facilities, Western Municipal Water District, January 2006. 

1.4 ABBREVIATIONS 
The following are the abbreviations used in this report: 

AD-12  Assessment District 12 

AE  Architect/Engineer 

APN  Assessor’s Parcel Number 

CAD  Computer Aided Drafting 

CDHS  California Department of Health Services 

CIP  Capital Improvement Program 

Corps  United States Army Corps of Engineers 

CPS  City of Palm Springs 

CSD  City of San Diego 

CVWD Coachella Valley Water District 

CWWMP Comprehensive Wastewater Master Plan 

d/D  depth/Diameter 

DCWWTP Desert Crest Wastewater Treatment Plant 

DHS  Desert Hot Springs 

DWA  Desert Water Association 

DWSCWD Desert Hot Springs County Water District 

DHSWC Desert Hot Springs Water Company 

DI  Ductile Iron  

DMA  David Miller and Associates 

EDU  Equivalent Dwelling Units 

EMWD Eastern Municipal Water District 

EPS  Extended Period Simulation 

EVMWD Elsinore Valley Municipal Water District 

EVWD East Valley Municipal Water District 

FOG  Fats, Oil and Grease 

ft  feet 
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FY  Fiscal Year 

g  gravity 

gpm  gallons per minute 

HWWTP Horton Wastewater Treatment Plant 

I&I  Infiltration and Inflow 

ITR  Independent Technical Review 

MFR  Multi-Family Residential 

mgd  Millions Gallons per Day 

MSWD Mission Springs Water District 

NCPI  National Clay Pipe Institute 

NAD83 North American Datum 1983 

PHF  Peak Hour Flow 

SFR  Single-family Residential 

SIP  System Improvement Plan 

sqft  square-feet 

SSO  Sanitary Sewer Overflows 

SWRCB State Water Resources Control Board 

QCP  Quality Control Plan 

URS  URS Corporation 

USACE United States Army Corps of Engineers 

USBR  United States Bureau of Reclamation 

USEPA United States Environmental Protection Agency 

USGS  United States Geological Survey 

VCP  Vitrified Clay Pipe 

WMWD Western Municipal Water District 

WWTP Wastewater Treatment Plant 

1.5 ELEVATION DATUM 
All of the elevations referred to in this report are based on USGS Datum NAD83 unless 
otherwise noted. 
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2. Section 2 TWO Executive Summary 

2.1 INTRODUCTION 
The MSWD has and is experiencing very rapid population growth, especially over the past 5 
years.  Initially, the increase in population caused an overall increase of development density, 
which in turn led to the decreased effectiveness of individual septic systems.  This, with the 
desires of the MSWD community, has led the District into an initiative to connect as many 
existing customers to the wastewater collection and treatment systems.  Additionally, the 
population growth is expected to continue at a rapid pace; therefore, MSWD recognizes the need 
to properly plan and implement improvements to meet existing and future wastewater collection 
needs.  The purpose for this wastewater system comprehensive master plan is to address the 
District’s current and future wastewater collection and treatment system needs over the next 20 
years. 

This section provides an executive summary of URS finding and recommendations to meet 
MSWD wastewater collection needs over the next 20 years.  Specifically, our findings and 
recommendations are contained within he following categories and are further discussed below. 

 Customers and Population 

 Wastewater Collection Design Criteria 

 Wastewater Flows 

 Wastewater Treatment Facilities 

 Existing Wastewater Collection System 

 Existing Collection System Analysis 

 Future Collection System Analysis and CIP 

 CIP Funding Alternatives 

2.2 CUSTOMERS AND POPULATION 
The MSWD encompasses the city of Desert Hot Springs and portions of neighboring 
communities within Riverside County including the villages of Palm Springs Crest and West 
Palm Springs.  The customer and population estimates presented in this analysis update MSWD 
customer analyses conducted for the 2001 Master Sewer Plan and 2005 Water Master Plan.  The 
2001 Master Sewer Plan identified the 2000 population within the District to be 26,821.  The 
plan also projected the District’s 2020 population to be 44,698.  The ultimate build out 
population projection was identified in the 2001 Master Sewer Plan as 102,000, although no year 
was attributed to that population estimate. 

Table 2-1 presents MSWD population estimates broken out into separate estimates for the City 
of Desert Hot Springs and for the areas outside of the city that are within the MSWD service 
area.  The 2006 estimates for the overall MSWD service area population (36,224) and the service 
area population outside of the City (14,213) are based on the historical average proportion of 
service area population within the City to the proportion outside of the City, as presented in the 
2005 Water Master Plan. 
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Table 2-1 
MSWD Service Area Historical Population Estimates 

 1990 2000 2006 

City of Desert Hot Springs 11,668 16,582 22,011 

Non-City 7,832 9,518 14,213 

Total MSWD Service Area 19,500 26,100 36,224 
Sources: 1990 and 2000: MSWD Water Master Plan 2005, 2006: CA Dept of Finance 

Recent historical data for MSWD sewer connections is presented in Table 2-2.  Data for FY 
2004 is presented in the MSWD Sewer Rate and Connection Fee study as actual December 2003 
data.  Data for FY 2007 is actual October 2006 data taken from MSWD operational records.  The 
MSWD fiscal year runs from 01 July through 30 June.  Growth in the number of sewer 
connections may be greater than population growth due to programs such as AD-12 and the in-
fill programs, which connect existing structures to the collection system. 

Table 2-2 
Historical MSWD Sewer Connections 

 FY 2003 FY 2004 (1) FY 2005 FY 2006 FY 2007 (2)

Single Family Residential 2,810 3,154 3,414 4,175 5,442 

Multi Family Residential 371 374 390 406 422 

Mobile Home Parks 4 4 4 4 3 

Non-Residential 241 242 248 249 249 

Total 3,426 3,774 4,056 4,835 6,116 
Notes: Fiscal year runs from 01July through 30June. FY 2005 and FY 2006 residential data interpolated from 
actual data from FY 2004 and FY 2007. 
(1)Data from December 2003. (2) Data from October 2006. 
Sources: MSWD Sewer Rate and Connection Fee Study, Dec. 2003 and MSWD Operations Data. 

 

In FY 2004, the 374 multi-family residential connections accounted for 1,785 equivalent 
dwelling units (EDUs) and the four mobile home park connections accounted for 282 EDUs.  In 
FY 2007, the 422 multi-family residential connections accounted for 2,092 EDUs and the three 
mobile home park connections accounted for 259 EDUs.   

Current and future land uses were identified by Assessor’s Parcel Number (APN) for each parcel 
within the MSWD.  Table 2-3 presents the MSWD acreage for each general land use category. 
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Table 2-3 
MSWD Acreage for General Land Use Categories  

Category Acres 

Commercial 3,284 

Industrial 2,590 

Public and Transportation 1,654 

Residential 34,621 

Open Space 41,467 

Sub-total 83,616 

Unknown 4,627 

Total 88,243 
Sources: City of Desert Hot Springs Planning Department and 
Riverside County 

The future full build out scenario assumes that all residential parcels would be developed to 
maximum density (dwelling units per acre) according to the parcel’s residential categorization.  
Full build out for the MSWD is 73,012 dwelling units, which is the equivalent of all existing plus 
future dwelling units.  Table 2-4 presents the acreage, existing dwelling units, and future 
dwelling units within the current MSWD service area.  As shown below, the MSWD current 
customer base is 21% of the ultimate customer dwelling units projected. 

Table 2-4 
Existing and Future Dwelling Units (DUs) 

 Acres Existing DUs Future 
DUs 

Total 
DUs 

Low Density 30,078 5,933 35,493 41,426 
Medium Density 3,600 4,370 14,264 18,634 

High Density 943 2,389 10,563 12,952 
Totals 34,621 12,692 60,320 73,012 

Sources: City of Desert Hot Springs Planning Department and Riverside County 

To highlight this growth, there are currently 57 approved residential construction projects that 
account for more than 20,000 new dwelling units.  Information for these projects were gathered 
from the Residential Approval Projects of April 2006 for DHS and from information provided by 
the District.  In addition, MSWD’s AD-12 construction project and planned infill will add 
approximately 6,500 dwelling units by 2016.  Projected sewer service connection growth is also 
based on completion of the AD-12 and infill projects by 2016, and on projected growth rate for 
the approved residential construction projects.  Table 2-5 presents projected MSWD connections 
for 2007 – 2027. 
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Table 2-5  
Projected Sewer Connections 

Existing 
Development 
Connections 

Proposed Development  Year 

AD-12 Infill Growth Rate Connections 

Total 
Connections 

2000         4698 
2006         7793 
2007 667 147 10% 779 9386 
2008 667 147 10% 939 11138 
2009 667 147 10% 1114 13065 
2010 571   10% 1306 14943 
2011 571   10% 1494 17008 
2012 571   8% 1361 18940 
2013 571   8% 1515 21027 
2014 571   8% 1682 23281 
2015 571   8% 1862 25714 
2016 571   8% 2057 28343 
2017     5.6% 1587 29930 
2018     5.6% 1676 31606 
2019     5.6% 1770 33376 

2020*     5.6% 1869 35245 
2021     5.6% 1974 37219 
2022     4.5% 1675 38894 
2023     4.5% 1750 40644 
2024     4.5% 1829 42473 
2025     4.5% 1911 44384 
2026     4.5% 1997 46382 

Note:  Growth rates are based on current Desert Hot Springs growth rate for 2007-2011, an average Desert 
Hot Springs growth rate for 2012-2016, an average District growth rate for 2017-2021, and an average 
Coachella Valley growth rate for 2022-2026. 

*Total of proposed development connections reaches the amount of connections in existing development 
projects. 

2.3 WASTEWATER COLLECTION DESIGN CRITERIA 
MSWD wastewater collection system sewer lines are the backbone of every system and 
represent the highest system asset value.  The proper design and construction of sewer lines will 
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provide long-term benefits by reducing unneeded operation and maintenance requirements and 
will reduce the need for sewer line replacement. 

Currently, MSWD requires that all “Sewer shall be vitrified clay pipe (VCP) or ductile iron for 
sewer as required.”  The District plans to change this wording to “Sewer shall be vitrified clay 
pipe (VCP) or otherwise as specified by the District.”  VCP has been used in all MSWD gravity 
sewer lines and URS recommends the developers be allowed continued use of these materials.  
URS reviewed other potential pipe materials common to the industry, however, it is the District 
criteria to only allow the use of VCP at this time. 

The hydraulic design of sewer lines is a combination of line slope, diameter, and material.  These 
aspects are important in order to accurately predict sewer line capacity and the velocities 
achieved during peak and average wastewater flow conditions.  Tables 2-6 through 2-9 identify 
suggested improvements to the hydraulic criteria for inclusion into MSWD standards. 

Table 2-6 

MSWD Sewer Line d/D Criteria 

Pipe Diameter <  15 inch > 15 inch 
d/D 0.5 0.75 

Table 2-7 
Velocity Design Criteria 

Velocities (fps) 
Minimum 2 
Desired 3 - 5 
Maximum 10 

Table 2-8 
Mannings “n” Values 

Material “n” 
PVC/HDPE/ABS 0.009 
DI 0.013 
VCP/RCP 0.011 



SECTIONTWO Executive Summary 

 2-6 

Table 2-9 
Slope Design Criteria Comparison (ft/ft) 

Sewer 
Line 
Size 

 
MSWD 

(Existing)  
 

 
MSWD 

(Recommended)

 Min Min / Max 
4”* 0.020 0.020 / NA 
6”* 0.020 0.020 / NA 
8” 0.0040 0.0040 / 0.083 

10” 0.0028 0.0028 / 0.062 
12” 0.0022 0.0022 / 0.049 
14” ABD 0.0016 / 0.040 
15” ABD 0.0015 / 0.036 
16” ABD 0.0014 / 0.040 
18” ABD 0.0012 / 0.028 
21” ABD 0.0010 / 0.023 
24” ABD 0.0008 / 0.019 

* Diameters allowed for Lateral Lines Only 
ABD – Approved By District 

Wastewater collection system’s include manholes, diversion structures, lift stations, and inverted 
siphons. These facilities should be constructed to meet specific standards in order to maximize 
the life and minimize the maintenance and operational costs.  Suggested modifications to 
manhole and lift station criteria are presented below. 

Manhole Standards 
 5 feet diameter manholes should be considered for sewer depths greater than 10 feet 

and sewer lines greater than 15 inch. 

 Increase the required manhole distance to 400’ under normal condition and increase 
manhole spacing on primary interceptors when crossing fault zones. 

 Specify that drop manholes should be used only in extreme cases and only if 
approved by the District. 

Lift Station Standards 
 Replace the word “Pumping” with “Lift” in order to avoid confusion with water 

distribution system booster pump stations. 

 Lift stations shall be designed to pump the calculated peak wet weather flow from the 
upstream sewer basin area. 

 A minimum of four hours of emergency storage should be required in order to 
provide operators with response time necessary to address unforeseen conditions. 

 For lift stations handling less than 1 mgd, a duplex pumping unit lift station should be 
provided with 100% backup capacity. 
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 For lift stations handling in excess of 1 mgd, at least three pumping units should be 
provided to meet 100% of the flow with the largest pump out of service. 

 All variable speed pumps shall be inverter duty motors. 

 There should be some means of measuring flow at lift stations. 

 Lift stations shall be equipped with backup power with auto-transfer capabilities. 

 All unattended lift stations should have standardized instrumentation to allow remote 
detection of various operating and security conditions. 

 Check valves shall be in a separate vault at or above grade. 

 Lift Stations shall be designed as a submersible pump in a dry well, as applicable. 

 Wet wells shall be designed as self cleaning. 

 Intake and wet well design should be in accordance with the Hydraulic Institute 
standards. 

Design flows are used to size collection sewer lines interceptor sewer lines, and lift stations in 
order to have adequate capacity to meet current and projected PWF conditions.  Based on the 
flow analysis performed in this report, the following modifications and additions to the current 
unit flow criteria are recommended.  The residential unit flow should be changed to gallons per 
day per equivalent dwelling unit (gpd/EDU) and unit flow values should reflect those in Table 2-
10. 

Table 2-10 
Recommended Design Unit Flow Values 

Land Use Unit 
Flow 

Units 

Residential (EDU) 200 gpd/EDU 
Commercial / Industrial 2,000 gpd/acre 

Public Uses (excluding schools) 1,000 gpd/acre 
Schools 500 gpd/acre 

2.4 WASTEWATER FLOWS 
An overview and analysis of historical and projected 20-year wastewater flows within the 
wastewater collection system was evaluated.  This evaluation and analysis is necessary to 
appropriately calibrate and model the collection system hydraulics as well as evaluate existing 
and proposed collection system design parameters associated with future flow conditions.   

Wastewater flow comes from varying land use types within the collection system including 
single family residential, multi-family residential, commercial, hotel/spas, public, and industrial 
facilities. Additional flows are the result of groundwater infiltration and wet weather inflow and 
infiltration.  Furthermore, wastewater flow in a collection system is measured and defined in 
several ways; Average Day Dry Weather Flow (ADF), Peak Dry Weather Flow (PDF) and Peak 
Wet Weather Flow (PWF). 

Average Day Dry Weather Flow (ADF) is the average wastewater flow in a collection system 
measured at the wastewater treatment plant occurring during a dry weather condition (i.e. no 
stormwater flow component).  The flow includes sanitary wastewater from residential, 
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commercial, industrial and public properties and applicable baseline groundwater infiltration.  
The ADF flows discharged to the Horton Wastewater Treatment Plant (HWWTP) and Desert 
Crest Wastewater Treatment Plant (DCWWTP) over the past five years are shown in Figures 2.1 
and 2.2, respectively.   

Figure 2.1 
HWWTP Average Annual Dry Weather Flows 

Horton WWTP Average Annual Flow 
January 2001 - July 2006
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Figure 2.2 
DCWWTP Average Annual Dry Weather Flows 

 

Desert Crest WWTP Average Monthly Flow January 2001 - July 2006
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Because the water records used for model calibration are summarized by Fiscal Year (FY), the 
FY 2006 average dry weather flow at each wastewater treatment plant is shown in Table 2-11. 

Table 2-11 
FY 2006 ADF 

 ADF 
(mgd) 

HWWTP 1.32 
DCWWTP 0.05 
Total 1.37 

The largest daily peak of wastewater influent occurring at the treatment plant, if it occurs on a 
day where no appreciable inflow or infiltration occurs, is referred to as Peak Dry Weather Flow 
(PDF).  Figures 2.3 and 2.4 represent a typical day wastewater influent diurnal pattern, PDF, and 
corresponding peaking factors for the HWWTP and DCWWTP, respectively. 

Peak Wet Weather Flow (PWF) as compared to PDF reflects inflow from precipitation events 
and an associated increase in infiltration (i.e. extraneous flow).  Collection system inflow is the 
amount of storm water that primarily flows into the collection system through manholes and 
infiltration is the amount of groundwater that enters the system through pipe defects or leaky 
joints. 

Peaking factors were established for each collection system based on storm events occurring in 
the MSWD area.  The existing MSWD peaking factor, the peaking factors established for 
existing and future collection system master planning is shown in Table 2-12 for each WWTP. 

Table 2-12 
Horton and Desert Crest WWTP 

Peaking Factors 

Peaking Factor Horton Desert 
Crest 

PF 1.33 2.00 

PWF 2.29 4.07 

PWF (MSWD Criteria) 2.44 3.40 

Percent Difference -6% +20% 

Projected wastewater flow includes the estimation of the next 20-years as well as establishing 
ultimate flow values for build out conditions.  The 20-year flow estimate will be used to establish 
facility needs whereas the ultimate flow will be used to design sewer line and facility capacity 
requirements. 
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Figure 2.3  
HWWTP Diurnal Flow Pattern  

Horton WWTP Avg Day Diurnal Pattern
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Figure 2.4  

DCWWTP Diurnal Flow Pattern 

Desert Crest WWTP Avg Day Diurnal Pattern
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The future customer and population projections developed in Section 3 along with the design 
unit flow values established were used to create the future flow scenario.  Table 2-13 and 2-14 
summarize the projected flows for the proposed Assessment District 12 and approved 
development projects, respectively. 

Table 2-13 
Flow Rates Resulting from Future and Existing Assessment Districts 
 AD-12 

Additional 
Dwelling Units 

AD-12 
Flow Per Year 

(MGD) 

Cumulative 
AD-12 Flow 

(MGD) 
2007 667 0.133 0.133 
2008 667 0.133 0.266 
2009 667 0.133 0.399 
2010 571 0.114 0.514 
2011 571 0.114 0.628 
2012 571 0.114 0.724 
2013 571 0.114 0.857 
2014 571 0.114 0.971 
2015 571 0.114 1.085 
2016 571 0.114 1.200 

 

Table 2-14 
Future Projects Projected Flows 

Year 
Complete 

Additional 
Dwelling 

Units 

Annual 
Flows (mgd) 

Cumulative 
Flow 
(mgd) 

2007 779 0.155 0.155 
2008 939 0.188 0.343 
2009 1114 0.223 0.566 
2010 1306 0.261 0.827 
2011 1494 0.300 1.127 
2012 1361 0.272 1.399 
2013 1515 0.303 1.702 
2014 1682 0.336 2.038 
2015 2057 0.411 2.449 
2016 1587 0.317 2.766 
2017 1676 0.335 3.101 
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Based on the assessment district, planned development projects, and infill construction flow 
projections have been established for the planning period of 2007 through 2026 (Table 2-15). 

Table 2-15 
Projected Wastewater Collection Flow for MSWD 

Year 
Cumulative Flow

(mgd) Year 
Cumulative Flow 

(mgd) 
2006 1.37 2017 5.80 
2007 1.69 2018 6.13 
2008 2.04 2019 6.49 
2009 2.42 2020 6.86 
2010 2.80 2021 7.26 
2011 3.21 2022 7.59 
2012 3.60 2023 7.94 
2013 4.02 2024 8.31 
2014 4.47 2025 8.69 
2015 4.95 2026 9.09 
2016 5.48   

2.5 WASTEWATER TREATMENT FACILITIES 
The Horton and Desert Crest Wastewater Treatment Plants (WWTP) are located within the 
service boundaries of the Mission Springs Water District.  The following three things were 
evaluated for each WWTP; design capacities, existing and anticipated future discharge 
limitations and capability to treat future wastewater flow to meet California Regional Water 
Quality Control Board (CRWQCB) discharge requirements was evaluated. 

The current capacity for the HWWTP is 2.3 mgd.  The highest average monthly flow rate for the 
period from November 2005 to October 2006 was in May 2006 at 1.40 mgd, and the highest 
daily flow was 1.54 mgd in October 2006.  Based on the 2.3 mgd design plant capacity, the 1.4 
mgd monthly average flow would constitute approximately 61% of its design capacity.  
Projected wastewater flow presented in Section 5 for the 20-year period from 2006 to 2027 
indicates the existing 2.3 mgd Horton WWTP capacity will be exceeded between the years 
2008/09.  Currently MSWD is planning to expand the Horton WWTP by 1.5 mgd, which would 
raise the total treatment capacity to 3.8 mgd and could potentially be in service by 2008/09.  
Based on the wastewater flow projection in Section 5, Horton WWTP capacity of 3.8 mgd would 
serve the District’s needs until approximately 2012 to 2013 period. 

The Desert Crest WWTP rated plant capacity is 0.18 mgd. The WWTP was initially operational 
with a 0.09 mgd capacity in 1974 with a second expansion of a redundant treatment train in 1984 
for added plant reliability.  The highest monthly average flow rate during the period from 
November 2005 to October 2006 was in January and March 2006 at 0.060 mgd and the highest 
one-day flow in this same period was 0.069 mgd in December 2005.  Over the last five years the 
highest average monthly flow was 0.067 mgd in February 2005 and the maximum day flow was 
0.085 mgd in February 2005.  Based on the 0.09 mgd design capacity of the plant and the 0.067 
mgd monthly average flow the plant is at approximately 74% of the design capacity.  With the 
plant operating at approximately 74% of the design capacity and the anticipated growth within 
the Desert Crest service area, the District is considering an alternative to abandon the treatment 
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plant and gravity flow to the new Dos Palmas Lift Station (DPLS) which would eventually be 
served by the new RWWTP. 

Based on the 20-year wastewater flow projections presented in Figure 5.11 and the Horton 
WWTP capacity of 3.8 mgd, the RWWTP should be planned, designed, constructed and made 
operational by 2012.  It is projected that at ultimate build-out, the total wastewater flow would be 
approximately 23 mgd.   The new regional WWTP initial treatment capacity should be at least 8 
mgd in order to serve the District until approximately 2023.  This would allow for an 
approximate10-year period before the next plant expansion.   

2.6 EXISTING WASTEWATER COLLECTION SYSTEM 
Currently, MSWD wastewater collection system is comprised of approximately 75 miles of 
gravity sewer lines, one diversion structure, one sewage lift station, and two wastewater 
treatment plants.  The entire collection system is based on pipe size is comprised of 
approximately 75.4 miles of collection and interceptor sewer lines as shown in Table 2-16.   

Table 2-16 
MSWD Pipe Diameters 

Gravity Pipe Diameter Length Length 
(inch) (feet) (mile) 

Collection Sewers 

8 287,807 54.5 
10 25,077 4.8 
12 40,200 7.6 
Subtotal 359,692 66.9 
Interceptor Sewers  
15 24,709 4.7 
18 7,639 1.5 
24 9,530 1.8 
30 2,570 0.5 
Subtotal 44,448 8.5 
Total 404,139 75.4 

The Dos Palmas Lift Station (DPLS) is located on Dillon road just west of Manzana and has a 
circular wet well eight feet in diameter and 30 feet deep. The station houses two 60 HP 
submersible pumps, each with a design capacity of 700 gpm and 133 feet of total dynamic head.  
The lift station has a 10 inch PVC force main running north along Avenida Manzana Road. 

2.7 EXISTING COLLECTION SYSTEM ANALYSIS 
The existing wastewater collection system was hydraulically modeled to determine the system 
ability to convey wastewater flows.  Sewer line and manhole information such as nodal 
coordinate data, invert elevations, slopes, rim elevations, diameters, lengths, and flow quantities 
were required to setup the wastewater system model.  Design criteria discussed in Section 4 
provides a basis of comparison for the existing system performance.  With the exception of a few 
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sewer lines, the existing collection system is adequately sized to convey the existing wastewater 
flow at this time.   

However, there are eight sewer lines that do not meet the established d/D criteria during PDF and 
33 sewer lines exceeding d/D criteria when the PWF is applied to the system.  There are seven 
sewer lines exceeding d/D criteria at PWF in the Desert Crest collection system, the majority of 
the sewer lines exceeding criteria are in the Horton collection system (Figures 2.5 and 2.6).    

The minimum pipe velocity per design criteria is two feet per second (fps) and the maximum 
velocity design criterion is recommended to be ten fps.  At PDF, nearly 950 sewer lines show a 
velocity below the minimum velocity criteria of two fps and at PWF, approximately 750 sewer 
lines are still below minimum velocity criteria.  The large number of sewer lines with low 
velocities is primarily due to low flow values in certain parts of the system and is not uncommon 
in wastewater collection system modeling.  Eight sewer lines exceed the established maximum 
velocity criteria at PDF and one additional sewer line exceeds the criteria at PWF (Figure 2.7). 

For the existing system flows, the capacity of the Dos Palmas Lift Station of 1.0 mgd exceeds the 
current use of 25,000 gpd.  As a part of Assessment District 12, the southern portion of the city 
will be tied to the collection system at which time these flows will increase to approximately half 
of the lift station capacity. 

2.8 FUTURE COLLECTION SYSTEM ANALYSIS AND CIP    
The future collection system analysis is performed to provide the requirements for future 
wastewater collection system needs. The CIP program is developed to assist MSWD in 
identifying the possible financial requirement to plan, design, and construct their improvements.  
Both the analysis and CIP program are based on a 20-year planning horizon.   

As part of the ultimate flow scenario, URS developed a list of existing sewer lines that do not 
meet criteria and determined a proposed layout for interceptors to handle future development.  
The sewer lines recommended for replacement in the CIP include only sewer lines that are 
surcharged (d/D ratio greater than 1.0).  There are 47 sewer lines at PWF in the existing system 
that have a d/D ratio greater than 1.0.  Nine of these sewer lines also fail d/D criteria during 
existing flow conditions for peak wet weather flow and are considered priority replacements in 
the CIP program (Figure 2.8). 

Sewer lines failing minimum velocity criteria are not identified for replacement but should be 
considered for additional routine maintenance.  Sewer lines failing maximum velocity criteria of 
ten fps should be monitored closely for pipe integrity and/or manhole corrosion due to the H2S 
gases and those exceeding the NCPI regulation of 20 fps should be identified for replacement.  
Seventeen sewer lines failed the maximum velocity criteria, however, only one (P568) is 
recommended for replacement (Figure 2.9). 
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URS has proposed future interceptors throughout the District to collect and transmit the ultimate 
build out flow.  Figure 2.10 illustrates the layout and size of the proposed interceptors and Table 
2-17 contains a list of sewer line sizes and corresponding lengths that are needed over the next 
20-years. 

Table 2-17 
Proposed Interceptor Size and Lengths 

Pipe Diameter 
(inch) 

Pipe Length 
(mile) 

8 5.95 
10 1.80 
12 8.45 
15 8.59 
18 15.05 
21 3.64 
24 0.61 
27 3.08 
30 0.88 
33 0.07 

Total 48.12 

As discussed earlier, wastewater treatment plant improvements include the 1.5 expansion of the 
Horton WWTP, the abandonment of the Desert Crest Lift Station including the lift station 
requirement, and the installation of the initial phases of the 8 mgd Regional WWTP.  Cost 
estimates associated with these improvements are provided in Table 2-18. 

Table 2-18 
Facility and Wastewater Treatment Plant Cost Summary 

Planning Year / Cost 

Project 2007-2011 2012-2016 2017-2021 2022-2026 
Horton WWTP  
1.5 mgd Expansion* $20M $0 $0 $0 

Desert Crest WWTP 
Abandonment** $0.5M $0 $0 $0 

Regional WWTP      
Phase I & II $100M $0 $0 $100M 

Subtotals $120.5M $0 $0 $100M 
*Preliminary Cost Estimate from District 

**Cost Estimate includes the following components from Webb Memo dated 8/17/06; D.C. Sewer Lift Station, D.C. 
4 inch Dia. Sewer Forcemain, Paving fro 4 inch Dia. Forcemain.  Costs have been inflated to 2007 dollars using the 
ENR cost index (Appendix G). 
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The sanitary sewer line renewals address existing sewer lines that do not meet current d/D, 
maximum NCPI velocity criteria, and interceptor sewer lines proposed for future 
development.  Tables 2-19 and 2-20 are cost summary tables for the replacement and 
proposed sewer lines.   

Table 2-19 
Replacement Sewer Line Cost Summary 

Planning Year / Cost 
Sewer 
Line 2007-2011 2012-2016 2017-2021 2022-2026 Subtotal 

12” $0  $539,590  $0  $0  $539,590  
15” $0  $1,290,491 $153,903 $0  $1,444,394  
21” $0  $1,306,016 $3,443,850 $0  $4,749,866  
30” $0  $0  $361,604 $0 $361,604  
Subtotals $0 $3,136,096 $3,959,357 $0 $70,954,453  

 

Table 2-20 
Proposed Sewer Line Cost Summary 

Planning Year / Cost 

Sewer Line 2007-2011 2012-2016 2017-2021 2022-2026 Subtotal 

8” $0 $1,699,161 $981,180 $1,987,744 $4,668,085 

10” $0 $1,454,078 $338,553 $0 $1,792,631 

12” $2,054,475 $672,550 $1,168,725 $2,457,228 $6,352,978 

15” $3,890,592 $606,531 $3,240,089 $2,029,417 $9,766,629 

18” $6,852,923 $11,047,987 $11,797,553 $11,459,424 $41,157,887 

21” $7,296,695 $1,069,577 $2,974,923 $0 $11,341,195 

24” $0 $0 $0 $1,808,664 $1,808,664 

27” $6,425,314 $2,710,784 $3,709,495 $0 $12,845,593 

30” $0 $4,331,821 $0 $0 $4,331,821 

33” $0 $3,000,541 $0 $0 $3,000,541 

Subtotals $26,519,995 $26,593,026 $24,210,514 $19,742,473 $97,066,024 

 

2.9 C.I.P. FUNDING ALTERNATIVES 
An important component of the Sewer Master Plan is the identification of potential funding 
sources for construction, maintenance and operation of the project.  The MSWD has historically 
financed capital projects through multiple funding sources, while adhering to fiscal policy that 
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guides the development of the sewer rate and fee structure.  Potential funding sources for 
collection and treatment system capital projects identified in this Master Plan include: 

• Section 219(f) WRDA 1999 – Federal funds administered by the Corps of Engineers; 

• State and Tribal Assistance Grants (STAG) – administered through USEPA; 

• Clean Water State Revolving Fund – USEPA and state loan program; 

• Proposition 50 – State of California Grant funds; 

• Proposition 84 – State of California Grant funds;  

• Levy assessment fees; and 

• Commercial bank loans. 

Some, or all, of these funding sources may be used in combination to finance implementation of 
the capital projects identified in the Sewer Master Plan. 
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3. Section 3 THREE Customers and Population 

3.1 INTRODUCTION 
The MSWD encompasses the city of Desert Hot Springs and portions of neighboring 
communities within Riverside County including the villages of Palm Springs Crest and West 
Palm Springs.  The District currently provides 6,116 wastewater treatment connections mainly to 
residents and non-residential customers in central Desert Hot Springs (Figure 3.1). 

MSWD is in the process of connecting the existing development to the wastewater collection 
system and incorporating new development as it occurs. 

The customer and population estimates presented in this analysis update MSWD customer 
analyses conducted for the 2001 Master Sewer Plan and 2005 Water Master Plan.  The 2001 
Master Sewer Plan identified the 2000 population within the District to be 26,821.  The plan also 
projected the District’s 2020 population to be 44,698.  The ultimate build out population 
projection was identified in the 2001 Master Sewer Plan as 102,000, although no year was 
attributed to that population estimate. 

This section is organized to present the data and methods used to characterize existing and 
projected future MSWD sewer service customers, historical population growth in the MSWD 
service area, the City of Desert Hot Springs, and the Coachella Valley, data on historical and 
current MSWD sewer connections, future land uses within the MSWD, and projected future 
MSWD sewer service connections through 2035. 

3.2 METHODS AND DATA 
US Census Bureau and the California Department of Finance provided data used to characterize 
population and housing and MSWD provided data used to characterize existing and historic 
service connections.  Land use data was accessed through the Riverside County website and 
through the City of Desert Hot Springs website.  The City of Desert Hot Springs Planning Office 
provided data on current development.  In addition, this discussion of customers and population 
relies on the City of Desert Hot Springs General Plan (2000) and the MSWD Master Water Plan 
(2005). 

Projected future population is based on projections made by the California Department of 
Finance and on information contained in the City of Desert Hot Springs General Plan.  MSWD 
customer projections are based on the Sewer Rate and Connection Fee Study(2005), 
development data provided by the City of Desert Hot Springs Planning Department, and 
Riverside County land use data.  The projections of future sewer service connections incorporate 
City of Desert Hot Springs data for approved construction projects and MSWD data on 
collection system expansion projects. 
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3.3 HISTORICAL GROWTH IN POPULATION AND HOUSING 
Estimates of historical population and housing are based on information presented in the 2005 
Water Master Plan, which are based on 2000 US Census data and 2005 California Department of 
Finance data, and on 2006 data from the California Department of Finance.  Table 3-1 presents 
MSWD population estimates broken out into separate estimates for the City of Desert Hot 
Springs and for the areas outside of the city that are within the MSWD service area.  The 2006 
estimates for the overall MSWD service area population (36,224) and the service area population 
outside of the City (14,213) are based on the historical average proportion of service area 
population within the City to the proportion outside of the City, as presented in the 2005 Water 
Master Plan. 

Table 3-1 
MSWD Service Area Historical Population Estimates 

 1990 2000 2006 

City of Desert Hot Springs 11,668 16,582 22,011 

Non-City 7,832 9,518 14,213 

Total MSWD Service Area 19,500 26,100 36,224 
Sources: 1990 and 2000: MSWD Water Master Plan 2005, 2006: CA Dept of Finance 
Future annexation to City boundaries will affect the proportion. 

Table 3-2 presents historical population growth estimates for MSWD service area since 1990.  
Additional detail on more rapid growth experienced since 2000 is presented in Table 3-3, 
including details for the incorporated areas within Coachella Valley1.  The large growth that 
occurred in the City of Desert Hot Springs between 2005 and 2006 (12.8%) contributed to 
Riverside County being California’s second fastest growing county in 2006 (3.4%), which added 
more than 65,000 people during that time. 

Table 3-2 
MSWD Service Area Historical Population  

Annual Growth Rate Estimates 
1990 through 2006 3.95% 

1990 through 2000 2.96% 

2000 through 2006 5.61% 
Sources: 1990 and 2000: MSWD Water Master Plan 2005 and 2006: CA Dept of 
Finance 

1 Blythe, Cathedral City, Coachella, Desert Hot Springs, Indian Wells, Indio, La Quinta, Palm Desert, Palm Springs, 
and Rancho Mirage 
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Table 3-3 

City of Desert Hot Springs and Coachella Valley  
Historical Population Estimates 

 City of Desert Hot Springs Coachella Valley 

 Population Annual 
Growth Rate  

Population Annual 
Growth Rate  

2000 16,582  276,253  

2001 16,777 1.2% 285,129 3.2% 

2002 16,985 1.2% 295,676 3.7% 

2003 17,398 2.4% 308,410 4.3% 

2004 18,000 3.5% 321,990 4.4% 

2005 19,507 8.4% 343,358 6.6% 

2006 22,011 12.8% 357,985 4.3% 
Source: California Department of Finance. Note population as of 01January each year. 

Table 3-4 and 3-5 portray the historic growth in housing units for the City of Desert Hot Springs 
and the Coachella Valley by the type of housing unit: single family, multi-family, or mobile 
home.  The historical growth in housing units for the City of Desert Hot Springs and the 
Coachella Valley are dominated by an increase in the number of single family units. 

Table 3-4 
City of Desert Hot Springs Historical Housing Units by Type 

 Total Units Single Family Multi-Family Mobile 

2000 7,034 3,960 2,506 568 

2001 7,046 3,972 2,506 568 

2002 7,068 3,994 2,506 568 

2003 7,171 4,086 2,506 579 

2004 7,380 4,295 2,506 579 

2005 8,016 4,895 2,512 609 

2006 9,184 5,933 2,592 569 

2000-2006 (1) 4.55% 6.97% 0.56% 2.51% 
Note: (1) Annual growth rate. Source: California Department of Finance 
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Table 3-5 
Coachella Valley Historical Housing Units by Type 

 Total Units Single Family Multi-Family Mobile 

2000 138,066 89,189 35,536 13,341 

2001 141,096 92,052 35,690 13,354 

2002 144,758 95,265 36,119 13,374 

2003 148,887 98,392 37,087 13,408 

2004 153,654 102,508 37,674 13,472 

2005 163,817 109,690 38,521 15,606 

2006 171,344 116,642 38,978 15,724 

2000-2006 (1) 3.66% 4.57% 1.55% 2.78% 
Note: (1) Annual growth rate. Source: California Department of Finance 

3.4 HISTORICAL AND CURRENT MSWD SEWER CONNECTIONS 
Recent historical data for MSWD sewer connections is presented in Table 3-6.  Data for FY 
2004 is presented in the MSWD Sewer Rate and Connection Fee study as actual December 2003 
data.  Data for FY 2007 is actual October 2006 data taken from MSWD operational records.  The 
MSWD fiscal year runs from 01 July through 30 June.  Growth in the number of sewer 
connections may be greater than population growth due to programs such as AD-12 and the in-
fill programs, which connect existing structures to the collection system. 

Table 3-6 
Historical MSWD Sewer Connections 

 FY 2003 FY 2004 (1) FY 2005 FY 2006 FY 2007 (2)

Single Family Residential 2,810 3,154 3,414 4,175 5,442 

Multi Family Residential 371 374 390 406 422 

Mobile Home Parks 4 4 4 4 3 

Non-Residential 241 242 248 249 249 

Total 3,426 3,774 4,056 4,835 6,116 
Notes: Fiscal year runs from 01July through 30June. FY 2005 and FY 2006 residential data interpolated from 
actual data from FY 2004 and FY 2007. 
(1)Data from December 2003. (2) Data from October 2006. 
Sources: MSWD Sewer Rate and Connection Fee Study, Dec. 2003 and MSWD Operations Data. 

 

In FY 2004, the 374 multi-family residential connections accounted for 1,785 equivalent 
dwelling units (EDUs) and the four mobile home park connections accounted for 282 EDUs.  In 
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FY 2007, the 422 multi-family residential connections accounted for 2,092 EDUs and the three 
mobile home park connections accounted for 259 EDUs.  In FY 2007 (October 2006) MSWD 
provided sewer services to 7,793 dwelling units (see Table 3-9), which is more than 60% of the 
total existing dwelling units (12,692) within the MSWD service area (see Table 3-8).   

3.5 CURRENT AND FUTURE LAND USE 
Current and future land uses were identified by Assessor’s Parcel Number (APN) for each parcel 
within the MSWD.  Land use categorizations for parcels within the City of Desert Hot Springs 
(including the sphere of influence: county managed lands over which the City has an advisory 
role) are based on data provided by the City of Desert Hot Springs Planning Department.  Land 
use categorizations for parcels not categorized by the City data were identified by data provided 
by Riverside County.  Parcels designated with multiple land uses were subdivided in sub-parcel 
areas according to the land use designation of the sub-parcel.  Acreages presented in this section 
are based on sub-parcel land use designations.  Table 3-7 presents the MSWD acreage for each 
general land use category. 
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Table 3-7 
MSWD Acreage for General Land Use Categories  

Category Acres 

Commercial 3,284 

Industrial 2,590 

Public and Transportation 1,654 

Residential 34,621 

Open Space 41,467 

Sub-total 83,616 

Unknown 4,627 

Total 88,243 
Sources: City of Desert Hot Springs Planning Department and 
Riverside County 

Undeveloped residential parcels were identified as those residential parcels for which the data 
indicated no structure present.  The future build out scenario assumes that all residential parcels 
would be developed to maximum density (dwelling units per acre) according to the parcel’s 
residential categorization.  Future build out for the MSWD is 73,012 dwelling units, which is the 
equivalent of all existing and future dwelling units.  Table 3-8 presents the acreage, existing 
dwelling units, and future dwelling units for the MSWD.  Residential parcel categorizations are 
summarized as follows: 

o Low Density = less than 5 dwelling units per acre; 

o Medium Density = 5 to 8 dwelling units per acre; and 

o High Density = more than 8 dwelling units per acre. 

Table 3-8 
MSWD Existing and Future Dwelling Units (DUs) 

 Acres Existing DUs Future 
DUs 

Total 
DUs 

Low Density 30,078 5,933 35,493 41,426 
Medium Density 3,600 4,370 14,264 18,634 

High Density 943 2,389 10,563 12,952 
Totals 34,621 12,692 60,320 73,012 

Sources: City of Desert Hot Springs Planning Department and Riverside County 

3.6 PROJECTED SEWER SERVICE CONNECTIONS 
There are currently 57 approved residential development projects within the MSWD that account 
for more than 20,000 new dwelling units.  Information for these development projects were 
gathered from the Residential Approval Projects of April 2006 for DHS and from information 
provided by the District.  In addition, MSWD’s AD-12 construction project and planned infill 
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will add approximately 6,500 dwelling units by 2016.  Projected sewer service connection 
growth is based on completion of the AD-12 and infill projects by 2016 and on a projected 
growth rate for the approved residential construction projects. 

An additional nine development projects, as identified by the District Staff, will add 
approximately 7,400 dwelling units, which have been spread evenly over the next ten years.  
Table 3-9 presents projected MSWD connections for 2007 – 2027.  An underlying assumption is 
that all new dwelling units associated with the approved construction projects will be connected 
to MSWD’s collection system.  The annual growth rate in dwelling units from 2006 through 
2017 is 10%.  Growth beyond 2017 is based on a growth rate of 6.5%, which is an average 
growth rate for DHS over the past four (4) years. 



Table 3-9 
Projected Sewer Connections

Year

Existing 
Development 
Connections

Proposed 
Development Total 

Connections
AD-12 Infill Growth 

Rate Connections

2000 4698
2006 7793
2007 667 147 10% 779 9386
2008 667 147 10% 939 11138
2009 667 147 10% 1114 13065
2010 571 10% 1306 14943
2011 571 10% 1494 17008
2012 571 8% 1361 18940
2013 571 8% 1515 21027
2014 571 8% 1682 23281
2015 571 8% 1862 25714
2016 571 8% 2057 28343
2017 5.6% 1587 29930
2018 5.6% 1676 31606
2019 5.6% 1770 33376

2020* 5.6% 1869 35245
2021 5.6% 1974 37219
2022 4.5% 1675 38894
2023 4.5% 1750 40644
2024 4.5% 1829 42473
2025 4.5% 1911 44384
2026 4.5% 1997 46382

Note:  Growth rates are based on current Desert Hot Springs growth rate for 
2007-2011, an average Desert Hot Springs growth rate for 2012-2016, an 
average District growth rate for 2017-2021, and an average Coachella Valley 
growth rate for 2022-2026.

*Total of proposed development connections reaches the amount of connections 
in existing development projects.
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4. Section 4 FOUR Wastewater Collection Design Criteria 

4.1 INTRODUCTION 
Mission Springs Water District, like many districts and agencies throughout the Coachella 
Valley, is experiencing an extremely high rate of growth.  Due to the rapid growth and the 
current initiative to eliminate individual septic systems within the Districts service boundary, the 
planning for new sewer collection system infrastructure throughout the District is significant.  It 
is important to determine if the current MSWD design criteria will meet current and future 
collection system demands. 

URS compared the existing MSWD criteria with recommended industry standards and other 
local agencies’ criteria to develop wastewater collection system performance standard 
recommendations.  Public agencies used in the design criteria comparison include the following: 

CPS – City of Palm Springs 

CSD – the City of San Diego 

CVWD – Coachella Valley Waster District 

DWA – Desert Water Association 

EMWD – Eastern Municipal Water District 

EVMWD – Elsinore Valley Municipal Water District 

EVWD – East Valley Municipal Water District 

WMWD – Western Municipal Water District 

Table 4-1 
Existing Design Criteria Comparison 

 d/D Material(s) Velocity (fps) 
 < 15 

inch 
> 15 
inch  Min/Max/Rec 

MSWD 0.5 0.75 VCP 2 / NL / NL 
EMWD 0.5 

(14”) 
0.75 
(14”) Plastic, VCP 2 / NL / 3 

WMWD 0.5 0.75 NL 2 / 10 / NL 
EVWD 0.5 0.75 VCP, PVC, 

ABS, DI NL 

CSD 0.5 0.75 NL 2 / 10 / 3-5 
EVMWD 0.5 

(=<12”) 
0.66 

(>12”) PVC, Vylon NL 

CVWD NL NL VCP NL 
DWA NL NL VCP NL 
CPS 0.5 0.5 NL 2/NL/NL 

NL – Not Listed 
Rec - Recommended 
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4.2 WASTEWATER COLLECTION SYSTEM  
The wastewater collection system sewer lines are the backbone of every system and represent the 
highest system asset value.  The proper design of sewer lines will provide long-term benefits by 
reducing operation and maintenance needs and will reduce the need for replacement.  The 
suggested modifications to the MSWD collection system performance is presented below. 

4.2.1 Sewer Line Material 
Currently, MSWD requires that all “Sewer shall be vitrified clay pipe (VCP) or ductile iron for 
sewer as required.”  The District plans to change this wording to “Sewer shall be vitrified clay 
pipe (VCP) or otherwise as specified by the District.”  VCP has been used in all MSWD gravity 
sewer lines and URS recommends the developers be allowed continued use of these materials.  
History has demonstrated that VCP has performed well with some problems stemming from root 
intrusions at the bell/spigot interface and its fragile nature with hauling and installing causing 
cracks in the VCP pipe.  

URS reviewed other potential pipe materials common to the industry, as outlined below, 
however, it is the District criteria to only allow the use of VCP at this time. 

- Polyvinyl chloride (PVC) 

- High-density polyethylene (HDPE)  

- Acroylonitril-butadiene-styrene (ABS).  

Some of the advantages of these alternatives are a greater life expectancy and a greater flexibility 
during ground movement.  When critical interceptors are designed to cross fault lines, the design 
material should be reviewed.  These materials, particularly HDPE, will require fewer joints and 
are more durable during a seismic event, thereby reducing the potential for induced I&I, and the 
potential for a sanitary sewer overflow (SSO).   

4.2.2 Hydraulic Criteria 
The hydraulic design of sewer lines is a combination of line slope, diameter, and material.  These 
aspects are important in order to accurately predict sewer line capacity and the velocities 
achieved during peak and average wastewater flow conditions.  The proper hydraulic design of a 
sewer line provides a specific sewer line size to convey existing and future flows while reducing 
the potential for solids deposition and subsequent high maintenance needs.  The specific future 
flow needs must be considered to eliminate potential capacity restriction that could lead to a 
sanitary sewer overflow (SSO).  SSOs can cause a health hazard, groundwater contamination, 
property damage, and could lead to significant regulatory fines. 

4.2.2.1 Capacity (d/D) 

The current MSWD capacity is defined as the ratio of pipe depth (d) to diameter (D). Sewer line 
hydraulic capacity criteria is defined as; “Sewer shall be sized based on being half full (d) at 
peak flow for 8-inch through 15 inch (D) and ¾ full (d) at peak flow for larger sewers (D).”  
This criterion is the same as, or similar to, the criteria established throughout the region (Table 4-
1).  In addition to listing the d/D requirements, the criteria should also state that the d/D criteria, 
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Table 4-2, are calculated for Peak Wet Weather flow conditions and that Dry Weather flow 
conditions should be used to assess minimum flow conditions.  (Refer to Section 5.2.2 for details 
regarding Peak Flows) 

Table 4-2 
MSWD Sewer Line d/D Criteria 

Pipe Diameter <  15 inch > 15 inch 

d/D 0.5 0.75 

4.2.2.2 Velocity (V) 

Velocity is the rate (fps) at which wastewater travels through a component of the collection 
system.  Recommended sewer line velocities have been established to assist engineers in the 
design of a collection system that will minimize the deposition of solids and, thus, reduces the 
potential for sewer line clogging or an increase in maintenance.  Therefore, the sewer lines 
should be designed to stay within the flow velocity ranges depicted in Table 4-3. 

Table 4-3 
Velocity Design Criteria 

Velocities (fps) 
Minimum 2 
Desired 3 - 5 
Maximum 10 

4.2.2.3 Manning’s Pipe Roughness Coefficient 

The roughness of a sewer line pipe material will have a direct relationship to its ability to carry 
primary wastewater at a certain flow rate.  Sewer line pipe materials have varying degrees of 
internal pipe wall roughness that is defined by the Manning “n” roughness coefficient.  Based on 
industry testing of various materials, the following roughness coefficients (Table 4-4) are 
typically used in collection systems: 

Table 4-4 
Mannings “n” Values 

Material “n” 
PVC/HDPE/ABS 0.009 
DI 0.013 
VCP/RCP 0.011 

As the collection system develops and is operational for extended periods of time, adjustments to 
these n values for aged pipe conditions will be required.  The standard Mannings roughness 
coefficient for VCP in SewerCAD is equal to 0.011.  This coefficient is used for all sewer lines 
in both the existing and the future flow condition models. 
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4.2.2.4 Sewer Line Slope 

The sewer line slope is directly related to the minimum and maximum flow velocities.  MSWD’s 
current standard only provides minimum slope values.  URS recommends the inclusion of 
maximum slope values and criteria for sewer lines up to 24-inch diameter.  Based on the 
comparison of MSWD slope criteria with other local agencies, URS recommends the slope 
values presented in Table 4-5 to be incorporated into the MSWD’s sewer design manual. 

Table 4-5 
Slope Design Criteria Comparison (ft/ft) 

Sewer 
Line 
Size 

 
MSWD 

(Existing)  
 

 
EMWD 

 
WMWD 

 
EVWD 

 
MSWD 

(Recommended)

 Min Min / Max Min / Max Min Min / Max 
4”* 0.020 0.020 / NA 0.020 / NA 0.020 0.020 / NA 
6”* 0.020 0.020 / NA 0.020 / NA 0.020 0.020 / NA 
8” 0.0040 0.0040 / 

0.1200 
0.0034 / 0.086 0.0044 0.0040 / 0.083 

10” 0.0028 0.0032 / 
0.0850 

0.0026 / 0.061 0.0033 0.0028 / 0.062 

12” 0.0022 0.0024 / 
0.0660 

0.0020 / 0.049 0.0026 0.0022 / 0.049 

14” ABD NL NL NL 0.0016 / 0.040 
15” ABD 0.0016 / 

0.0500 
0.0015 / 0.036 0.0019 0.0015 / 0.036 

16” ABD NL NL NL 0.0014 / 0.040 
18” ABD 0.0014 / 

0.0370 
0.00113 / 

0.029 
0.0012 0.0012 / 0.028 

21” ABD 0.0012 / 
0.0300 

0.00092 / 
0.024 

0.0010 0.0010 / 0.023 

24” ABD 0.0010 / 
0.0250 

0.00076 / 
0.020 

0.0008 0.0008 / 0.019 

* Diameters allowed for Lateral Lines Only 
ABD – Approved By District 
NL – Not Listed 

4.3 WASTEWATER COLLECTION SYSTEM FACILITIES 
Wastewater collection system facilities include manholes, diversion structures, lift stations, and 
inverted siphons. These facilities should be constructed to meet specific standards in order to 
maximize the life and minimize the maintenance and operational costs.  Suggested modifications 
to manhole and lift station criteria are presented below. 

4.3.1 Sewer Manholes 
Sanitary sewer manholes provide operators the ability to access sewer lines for cleaning and 
general maintenance.  Access in public rights-of-way are needed to provide operators with safe 
access and spacing requirements necessary to safely clean certain sewer line lengths.  Spacing 
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requirements are typically based on the capabilities of the entities jet cleaning trucks.  MSWD 
current criteria include the following; 

• Manholes shall be installed on spacing not to exceed 350 feet. 
• Manholes shall be designed with 0.10’ minimum fall from inlet to outlet for straight 

through to 45-degree horizontal deflections and 0.20’ minimum fall from inlet to 
outlet for junctions or deflections greater than 45 degrees.  If the average slope of the 
inlet and outlet sewers yields a greater drop then this shall control.  For any junction 
manhole of sewers of the same diameter the inlets shall be at the same elevation. 

• Where sewers of different diameters junction at the manhole the inverts shall be set 
based on the depth of flow, assuming pipe to be ½ full for 8 inch sewers through 15 
inch sewers and ¾ full for larger sewers unless other wise approved by the district 

• 48 inch (4’) diameter manholes shall be used for sewers 8 inch through 24 inch 
diameter.  Sixty-inch (5’) diameter manholes for larger sewers and for sewer 
manholes with less than 5 foot in depth. 

• Lateral connections are not allowed into manholes. 
In general, the criteria stated above will provide a high level of collection system operation with 
no foreseen long-term problems.  However, URS would have MSWD consider the following 
adjustments to the current criteria: 

 5 feet diameter manholes should be considered for sewer depths greater than 10 feet 
and sewer lines greater than 15 inch. 

 Increase the required manhole distance to 400’ under normal condition and increase 
manhole spacing on primary interceptors when crossing fault zones. 

 Specify that drop manholes should be used only in extreme cases and only if 
approved by the District.  

4.3.2 Sewage Lift Stations 
Sewage lift stations are required when the terrain does not allow for a portion of the system to 
gravity flow to the centralized wastewater treatment plant.  Lift stations are generally 
maintenance intensive and allow for a greater chance of SSOs, especially in a seismic region.  
Therefore, the District should take all steps possible to eliminate and/or minimize adding lift 
stations to the collection system.  If a lift station is necessary, the proper design to include safe 
access and to protect the health of operators during maintenance is critical.  MSWD current 
sewage lift station criteria includes the following: 

2.2.10 All pump stations, siphons, or non-standard construction shall be 
approved in concept prior to preparation of drawings. 

2.2.16 Pumping stations shall discharge to existing force mains when available.  
If a force main must discharge within a tract gravity sewer system the 
discharge pipe shall be detailed on the drawings and approved for the 
District. 
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We recommend that the District expand on the existing criteria by adding the following items:  

 Replace the word “Pumping” with “Lift” in order to avoid confusion with water 
distribution system booster pump stations. 

 Lift stations shall be designed to pump the calculated peak wet weather flow from the 
upstream sewer basin area. 

 A minimum of four hours of emergency storage should be required in order to 
provide operators with response time necessary to address unforeseen conditions. 

 For lift stations handling less than 1 mgd, a duplex pumping unit lift station should be 
provided with 100% backup capacity. 

 For lift stations handling in excess of 1 mgd, at least three pumping units should be 
provided to meet 100% of the flow with the largest pump out of service. 

 All variable speed pumps shall be inverter duty motors. 

 There should be some means of measuring flow at lift stations. 

 Lift stations shall be equipped with backup power with auto-transfer capabilities. 

 All unattended lift stations should have standardized instrumentation to allow remote 
detection of various operating and security conditions. 

 Check valves shall be in a separate vault at or above grade. 

 Lift Stations shall be designed as a submersible pump in a dry well, as applicable. 

 Wet wells shall be designed as self-cleaning. 

 Intake and wet well design should be in accordance with the Hydraulic Institute 
standards. 

4.4 PIPE BEDDING 
Proper bedding is very important in maintaining the integrity of the pipe, assuring it is laid to the 
proper grade, and preventing subsequent settling.  We suggest the following for inclusion into 
MSWD pipe bedding specifications: 

 All sewers, including laterals, shall be adequately bedded. 

 The entire pipe barrel shall have a continuous and uniform line bearing support. 

 Minimum bedding beneath sewers shall be at least one-eighth of the pipe diameter 
and in no case less than 6 inches. 

 Minimum bedding backfill above sewers shall be 12 inches. 

 Bedding material and size shall be in accordance with ASTM standards for 
appropriate pipe material and loading. 

 Load factor for VCP bedding shall be based on the calculated load and a safety 
factor of 1.5.  Bedding should be selected based on a load factor of 2.2 for rock 
encasement and a load factor of 4.5 for concrete encasement.  
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4.5 DESIGN FLOWS 
Design flows are used to size collection pipes and interceptors in order to have adequate capacity 
for all of the properties contributing to that element; i.e. the collection system of the unit.  The 
current design criteria only addresses residential flow and is written as follows; 

2.2.11   Sewer from SFR shall be designed based on an average of 250 gpm per 
dwelling unit per day. 

Based on the calculations performed in this report, the following modifications and additions to 
the current design criteria are recommended: 

 The units shown be changed to gallons per day per equivalent dwelling unit 
(gpd/EDU) 

 The flow values be established per Table 4-6 

Table 4-6 
Recommended Design Unit Flow Values 

Land Use Unit 
Flow 

Units 

Residential (EDU) 200 gpd/EDU 

Commercial / Industrial 2,000 gpd/acre 

Public Uses (excluding schools) 1,000 gpd/acre 

Schools 500 gpd/acre 

Calculations to justify the above design flow values can be found in Section 5.3.2. 
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5. Section 5 FIVE Wastewater Flows 

5.1 INTRODUCTION 
This section provides an overview and analysis of the historical and projected 20-year 
wastewater flows within the Mission Springs Water District (MSWD) wastewater collection 
system.  The evaluation and analysis of existing wastewater flows is necessary to appropriately 
calibrate and model the collection system hydraulics throughout the system as well as evaluate 
existing and proposed collection system design parameters for future flow conditions.   

This section provides the basis for flow parameters, how each flow is incorporated into the 
collection system model, and the resulting design criteria established for future wastewater 
collection components.   

5.2 HISTORICAL FLOW ANALYSIS 
Wastewater flow comes from varying land use types within the collection system including 
single family residential, multi-family residential, commercial, hotel/spas, public, and industrial 
facilities. Additional flows are the result of groundwater infiltration and wet weather inflow and 
infiltration.  Furthermore, wastewater flow in a collection system is measured and defined in 
several ways; Average Day Dry Weather Flow (ADF), Peak Dry Weather Flow (PDF) and Peak 
Wet Weather Flow (PWF).  Inflow and infiltration and the various flow types are further defined 
and evaluated for the MSWD collection system below.   

5.2.1 Inflow and Infiltration 
Infiltration is flow entering the system from a storm event through pipe defects or leaky joints.  
Inflow is flow entering the system from a storm event through manholes or other surface 
components.  Infiltration can be present during dry weather or wet weather whereas inflow is 
only present during a wet weather event.   

Because the District collection system is relatively new and the groundwater table around the 
District is fairly deep, groundwater infiltration affecting the system during dry weather periods is 
assumed to be negligible.  For wet weather, infiltration and inflow is accounted for by applying a 
wet weather peaking factor developed later in this section. 

5.2.2 Average Day Dry Weather Flow 
Average Day Dry Weather Flow (ADF) is the average wastewater flow in a collection system 
measured at the wastewater treatment plant occurring during a dry weather condition (i.e. no 
storm water flow component).  The flow includes sanitary wastewater from residential, 
commercial, industrial and public properties and applicable baseline groundwater infiltration.  
The system-wide ADF is typically calculated as the average annual flow measured at the 
wastewater treatment facility. 

MSWD maintains two flow meters, one at each wastewater treatment plant, and from which, 
URS conducted the flow analysis.  The District maintains a daily flow log recording the 
cumulative flow entering each plant and weekly flow charts of instantaneous flow.  The District 
supplied the daily flow logs for the past five years, instantaneous flow charts for the maximum, 
minimum, and average weeks, and flow charts for dates surrounding rainfall events as identified 
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later in this section.  The flow logs and records can be found in Appendix A.  The ADF flows 
discharged to the Horton Wastewater Treatment Plant (HWWTP) and Desert Crest Wastewater 
Treatment Plant (DCWWTP) over the past five years are shown in Figures 5.1 and 5.2, 
respectively.   

Figure 5.1 
HWWTP Average Annual Dry Weather Flows 

Horton and Desert Crest WWTPs Average Annual Flows 
January 2001 - July 2006
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Figure 5.2 
DCWWTP Average Annual Dry Weather Flows 

Desert Crest WWTPs Average Monthly Flows Jan 2001 - Jul 2006
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Unlike the Desert Crest flows, which have remained fairly consistent over the last five years, the 
Horton ADF wastewater flows have increased from 0.90 mgd in 2001 to 1.34 mgd in 2006 or an 
approximate 35% increase over the past five years.   

Because the water records used for model calibration are summarized by Fiscal Year (FY), the 
FY 2006 average dry weather flow at each wastewater treatment plant was calculated and is 
listed in Table 5-1. 

Table 5-1 
FY 2006 ADF 

 ADF 
(mgd) 

HWWTP 1.32 
DCWWTP 0.05 
Total 1.37 

5.2.3 Peak Dry Weather Flow 
Wastewater flow entering a collection system fluctuates depending on the land use, the amount 
of contributing upstream flow, the day of the week, or the time of year.  For each wastewater 
treatment collection system, there is a general pattern representing the daily variance in flow 
entering the wastewater treatment plant.  This pattern is referred to as the collection system 
diurnal flow pattern (diurnal pattern).  Typical diurnal patterns have two peaks representing the 
hours when the most flow is entering the system.  The largest peak, if it occurs on a day there is 
no applicable inflow or infiltration, is referred to as Peak Dry Weather Flow (PDF).  The dry 
weather Peaking Factor (PF) is determined from dividing the PDF by the ADF.  Figures 5.3 and 
5.4 below represent a typical day wastewater influent diurnal pattern to the HWWTP and 
DCWWTP, respectively. 
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Figure 5.3  
HWWTP Diurnal Flow Pattern  

Horton WWTP Avg Day Diurnal Pattern
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Figure 5.4  

DCWWTP Diurnal Flow Pattern 

Desert Crest WWTP Avg Day Diurnal Pattern
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The diurnal flow pattern for the Horton collection system presents two peaks, a morning peak 
around 8 AM and a smaller afternoon peak around 9 PM.  The land uses contributing to this 
basin include residential, commercial, and public facilities.  The commercial properties include 
schools, spas resorts, car washes, and laundromats.  The diurnal pattern for the HWWTP has 
lower peaks, which is common in very large systems, however, for MSWD, this is due to a 
combination of the large commercial flow and the wet well and lift station configuration at the 
plant entrance.  The average daily flow is 1.33 mgd, the peak dry weather flow is 1.65 mgd and 
the peaking factor is approximately 1.33. 

The Desert Crest basin diurnal flow pattern also presents two peaks, a morning peak around 8 
AM and an evening peak around 7 PM.  The DCWWTP collects wastewater from only 
residential properties and a small community so the peaks are more pronounced.  The average 
daily flow is 0.06 mgd, the peak dry weather flow is 0.12 mgd and the peaking factor is 
approximately 2.0. 

5.2.4 Peak Wet Weather Flow 
Peak Wet Weather Flow (PWF) is the result of inflow (precipitation events) and an increase in 
infiltration (i.e. extraneous flow being added to the ADF).  Collection system inflow is the 
amount of storm water that primarily flows into the collection system through manholes and 
infiltration is the amount of groundwater that enters the system through pipe defects or leaky 
joints.  The effect of inflow and infiltration (I&I) on a collection system will vary based on the 
system condition as well as the duration and intensity of a storm event.  The Peak Wet Weather 
Flow (PWF) is used to assist engineers in the design of collection system facilities including 
major interceptors and lift stations.   

URS referenced the National Oceanic and Atmospheric Administration (NOAA) San Diego 
California National Weather Service Office website to assist in establishing dates of local 
precipitation events.  For the past eight years at the Palm Springs rain gauge station, records were 
reviewed.  The seven storms depicted on Table 5-2 were identified as precipitation events large 
enough to potentially have an effect on MSWD wastewater collection system.  Instantaneous 
flow charts were obtained for the surrounding week of dates highlighted in yellow. 

Table 5-2 
Palm Springs Rain Gauge Data Storm Events 

Date Rain (In)

January 7th, 2005 0.49 

January 10th, 2005 1.19 

January 11th, 2005 0.78 

February 21st, 2005 0.98 

October 17th, 2005 1.10 

October 18th, 2005 0.71 

March 11th, 2006 0.64 
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The flow charts were reviewed to determine the effects, if any, on the collection system and the 
average day flows.  The wastewater flow charts for October 17, 2005, October 18, 2005, and 
February 21, 2005 showed significant peaks as compared to the flow records for the rest of the 
week.  There are many misleading peaks on the Horton diurnal flow pattern as result of wet well 
cleaning, pump tests, and meter misreads.  However, the Horton wet weather flow can be 
correlated to the storm event by establishing the time of the peak flow on the Desert Crest 
diurnal flow pattern record.  A daily diurnal comparison for each event and each collection 
system (or WWTP) is shown in Figures 5.5 through 5.8. 



 
Figure 5.6 

Desert Crest WWTP Flow Storm Events 2/21/2005 
Figure 5.5 

Horton WWTP Flow Storm Events 2/21/2005 
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Figure 5.7 
Horton WWTP Flow Storm Events 10/17 & 10/18 2005 

Figure 5.8 
Desert Crest WWTP Flow Storm Events 10/17 & 10/18 2005 

Storm Event 
Storm Event

Storm Events

Storm Events 

Figures 5.5 – 5.8 
 

Wet Weather Effects on Flow for 
HWWTP and DCWWTP 

Note:  Peaks and Valleys not 
labeled as storm event are due to 
operation and maintenance 
activities. 



SECTIONFIVE Wastewater Flows 

 5-8 

Peaking factors were established for each storm event and treatment plant by comparing the 
PWF with the average flow at that time of day.  The peaking factor and the corresponding storm 
event data are listed in Table 5-3.  

Table 5-3 
Horton and Desert Crest WWTP 

Wet Weather Peaking Factors 
HWWTP DCWWTP 

STORM 
EVENT 

R 

(IN) 
ADF 

(mgd) 

PWF 

(mgd) 
PF 

ADF 

(mgd) 

PWF 

(mgd) 
PF 

2/21/2006 0.98 1.54 3.15 2.05 0.067 0.089 1.33 

10/17/2005 1.1 0.7 1.6 2.29 0.022 0.075 3.41 

10/18/2005 0.71 0.72 0.89 1.24 0.027 0.110 4.07 

 

It is important to note that storm events will occur at different times during the day and thus the 
peak will occur at different times in relation to the dry weather diurnal flow pattern.  In the most 
extreme case, the PWF would occur during the same time as the PDF.   This is the case for the 
February storm event and the corresponding wet weather peak flow.   

The effect of the above storm events on the Horton wastewater collection system appears to be 
linear depending on the amount of rainfall, Figure 5.9.  However, URS was unable to obtain 
rainfall intensity curves and was therefore unable to establish a peaking factor relative to storm 
frequency.  An I&I metering study or installation of electronic flow meters is recommended to 
assist engineers in establishing such a correlation. 

Figure 5.9 
Horton Collection system Rainfall vs. Peaking Factor 

Figure 5.9
Horton Subbasin Rainfall vs. Peaking Factor
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The wet weather peaking factors currently used by the District are included in Table 5-4 below. 
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Table 5-4 
Current MSWD Wet Weather Peaking Factors 

Average Flow 
(mgd) 

PF 

0.00 – 0.01 4.0 
0.05 3.4 
0.10 3.2 
0.20 3.0 
0.30 2.8 
0.50 2.7 
0.80 2.6 
1.00 2.5 
1.50 2.4 
2.50 2.3 
4.00 2.2 
6.00 2.1 

10.00 2.0 
15.00 1.9 
30.00 1.8 

The factors developed for each collection system are close to the existing peaking factors as can 
be seen in Table 5-5. 

Table 5-5 
Horton and Desert Crest WWTP 

Peaking Factors 

Peaking Factor Horton Desert 
Crest 

PF 1.33 2.00 
PWF 2.29 4.07 
PWF (MSWD Criteria) 2.44 3.40 
Percent Difference -6% +20% 

The wet weather peaking factors of 2.29 and 4.07 for Horton and Desert Crest collection 
systems, respectively, are used to model the peak wet weather existing flow. 

5.3 CALIBRATION AND DESIGN UNIT FLOWS 
Unit flow values are established for each land use type for existing and future flow conditions.  
The calibration unit flow values are those established for existing flow conditions and are used to 
calibrate the existing flow model.  Design unit flow values are established for estimating pipe 
sizes for future collection systems and in this master plan are used to develop future flow 
scenario models.   

5.3.1 Calibration Unit Flows 
General land use categories within the District include Single Family Residential (SFR), 
Multiple Family Residential (MFR), Commercial, Industrial, Public, and Open Space.  For the 
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purposes of this report, all residential properties are converted to Equivalent Dwelling Units 
(EDUs), which equate to one residential unit.  In addition, all Open Space is assumed to have no 
return flow. 

As mentioned previously, groundwater infiltration affecting the system during dry weather 
periods is assumed to be negligible.  Therefore, the total ADF of 1.37 mgd unit flows from 
various land uses and is incorporated into the model through the use of unit flow values.   

The unit flow for each land use category was calculated using the wastewater treatment flow 
records and non-residential water supply records.  The water supply records can be found in 
Appendix B.  The data provided by the District included commercial water customers that had a 
connection to the wastewater treatment system.  It is assumed that for commercial and industrial 
land use classifications, the water use is equal to the return flow minus an assumed 15% 
consumption rate.   

5.3.2 Residential Calibration Unit Flows 
As discussed in Section 3, the total numbers of residential EDUs were calculated using water 
supply account records. The “Sewer Count” field identifies water customer accounts that also 
have connected to the wastewater collection system.   The total number of EDUs connected to 
the wastewater collection system as of October 12, 2006 is 7,793, Table 5-6. 

Table 5-6 
Total Residential EDU Serviced by 

MSWD Collection System (10/12/2006) 
Land Use Class Sewer Count EDUs 
Single Family Residential 5,442 5,442 
Multi-Family Residential 422 2,092 
Mobil Home Parks 3 259 
Total  7,793 

Using this information, the total flow discharged to the collection system by residential 
properties is determined by summing the non-residential water use minus a 15% consumption 
rate, and subtracting it from the total ADF.  This number is divided by the total number of EDUs 
to estimate the flow per EDU (Table 5-7).  
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Table 5-7 
Residential Unit Flow Determination 

Factor Flow Units Notes Source 

Average Daily Flow 1.369 mgd Includes any 
applicable I&I 

Flow data provided by MSWD 
(MSWD_WWTP_AvgMonthQ01-06.xls) 

Commercial Flow - 0.286 mgd 
Total Non-Res 
Flow minus 15% 
consumption 

Flow data for 50 large and additional 
customer accounts provided by MSWD 
(hard copy fax dated 10/12/2006) 

Residential Flow = 1.083 mgd  Average Daily Flow - Commercial Flow 

Residential EDU / 7793 EDU 
 Flow data for 50 large and additional 

customer accounts provided by MSWD 
(hard copy fax dated 10/12/2006) 

Total = 139.0 gpd/EDU
 

The 2006 calculated flow per EDU of 139 appears to be reasonable when compared to values 
established by the previous sewer master plan (149 gpd/EDU) and the appendices data in the  
sewer rate connection fee study (142 gpd/EDU).  The unit EDU wastewater flow rate of 139 gpd 
was applied to all residential EDUs in the existing collection system for model calibration. 

5.3.2.1 Non-Residential Calibration Unit Flows 

Unit wastewater flow for non-residential land use classifications were determined using water 
supply records from FY 2006.  The top 50 non-residential property water accounts, which are 
assumed to have the largest amount of wastewater flow, (i.e. car washes, hotels, schools, etc.) 
account for approximately 71% of the total non-residential flow and approximately 17% of the 
total flow.  These properties, as identified in Figure 5.10, were assigned actual water use minus 
an assumed 15% consumption. 

The remaining non-residential accounts were assigned an average of non-residential flow  minus 
the top 50 customers which equals 405 gal/day.  The calculation to establish this value is shown 
in Table 5-8.   

Table 5-8 
ADF for Non-Residential Accounts* 

Total Non-Residential Flow* (FY06) 46,531 hcf/yr 

Total NR Flow Minus 15% Consumption 39,551  

Daily Non-Residential Flow (conversion) =  10,836 cf/day 

Gallon per Cubic Foot (conversion factor) * 7.48 gal 

Non-Residential Sewer Accounts / 200 accounts 

 ADF Flow per Account = 405 gal/day 
*Excludes Top 50 Non-Residential Water Users 
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5.3.3 Design Unit Flow Values 
In order to estimate a flow and to adequately design sewer lines and other facilities for future 
growth scenarios, it is necessary to establish design unit flows for residential and non-residential 
properties.   

The calculated flow per EDU used to calibrate the model is 139 gpd/EDU.  This value must be 
adjusted to account for non-residential flow from large parcels assigned strictly for residential 
land use.  When dividing the current flow of 1.37 mgd by the existing number of dwelling units, 
the flow per EDU is 175 gpd.  The design unit flow has been increased to 200 gpd/EDU to apply 
a factor of conservancy.  A value of 200 gpd/EDU is used to develop the future flow scenario 
model and is suggested to the District for an established residential design unit flow. 

The non-residential design unit flow currently used by the District (Table 5-9) were used for 
future flow model scenarios and are also suggested for inclusion in the current MSWD standards.   

Table 5-9 
Current Non-Residential MSWD Design Unit Flow Values 

Land Use Unit 
Flow 

 

Commercial / Industrial 2,000 gpd/acre 
Public Uses (excluding schools) 1,000 gpd/acre 
Schools 500 gpd/acre 

The following sections describe the application of these unit flows used to establish the future 
flow model. 

5.4 FUTURE WASTEWATER FLOW ANALYSIS 
The projected flow analysis includes the estimation of the flows in the collection system for the 
next twenty years as well as establishing flow values for ultimate build out.  The 20-year flow 
estimate will be used to establish facility needs whereas the ultimate flow will be used to design 
sewer line and facility capacity. 

The future customer and population projections developed in Section 3 along with the design 
unit flow values established in the previous section were used to create the future flow scenario. 

5.4.1 Assessment Districts and Existing Development 
As discussed in Section 3, the Assessment District 12 will connect approximately 2,000 dwelling 
units to the collection system by 2009 and an additional 4,000 dwelling units by 2016.  A flow 
rate of 200 gpd/EDU is assigned to each unit and the connections are spread out evenly among 
the planned construction years.  Table 5-10 summarizes the projected flows for the proposed 
Assessment Districts. 
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Table 5-10 
Flow Rates Resulting from Future and Existing Assessment Districts 
 AD-12 

Additional 
Dwelling Units 

AD-12 
Flow Per Year 

(MGD) 

Cumulative 
AD-12 Flow 

(MGD) 
2007 667 0.133 0.133 
2008 667 0.133 0.266 
2009 667 0.133 0.399 
2010 571 0.114 0.514 
2011 571 0.114 0.628 
2012 571 0.114 0.724 
2013 571 0.114 0.857 
2014 571 0.114 0.971 
2015 571 0.114 1.085 
2016 571 0.114 1.200 

Assuming that the District has approximately 53% of the existing water customers connected to 
the sewage collection system, the cumulative flow value of 1.2 mgd for the assessment districts 
is reasonable. 

5.4.2 Projected Development 
Per Section 3.6, there are 57 approved residential development projects with approximately 
20,000 dwelling units planned for construction.  A growth rate and corresponding DU/yr has 
been established for the 20-year planning period.  The table below lists the projected flow per 
year due to new construction projects that are in the planning or construction stages. 

Table 5-11 
Future Projects Projected Flows 

Year 
Complete 

Dwelling 
Units 

Annual Flows 
(mgd) 

2007 779 0.155 
2008 939 0.188 
2009 1114 0.223 
2010 1306 0.261 
2011 1494 0.300 
2012 1361 0.272 
2013 1515 0.303 
2014 1682 0.336 
2015 2057 0.411 
2016 1587 0.317 
2017 1676 0.335 

In addition to the planned development projects, there are 880 planned infill dwelling units 
projected for completion between 2004 and 2009.   
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Based on the assessment district, planned development projects, and infill construction flow 
information, cumulative flow projections have been established for the planning period of 2007 
through 2026.  Figure 5.11 and Table 5-12 present these cumulative flows. 

Table 5-12 
Projected Wastewater Collection Flow for MSWD 

Year 
Cumulative Flow

(mgd) Year 
Cumulative Flow 

(mgd) 
2006 1.37 2017 5.80 
2007 1.69 2018 6.13 
2008 2.04 2019 6.49 
2009 2.42 2020 6.86 
2010 2.80 2021 7.26 
2011 3.21 2022 7.59 
2012 3.60 2023 7.94 
2013 4.02 2024 8.31 
2014 4.47 2025 8.69 
2015 4.95 2026 9.09 
2016 5.48   
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6. Section 6 SIX Wastewater Treatment Facilities 

6.1 INTRODUCTION 
The Horton and Desert Crest Wastewater Treatment Plants (WWTP) are located within the service 
boundaries of the Mission Springs Water District.  The intent of this section is to describe existing 
facilities, cite the design capacities of each WWTP, identify existing and anticipated future 
discharge limitations, evaluate each WWTP’s capability to treat future wastewater flow and meet 
California Regional Water Quality Control Board (CRWQCB) discharge requirements.  Currently, 
there is a plan for a Regional WWTP (RWWTP).  This section provides a time frame for when the 
new RWWTP may be required. 

The Horton and Desert Crest treated wastewater effluent is discharged to recharge the groundwater 
aquifer via percolations ponds.  These same aquifer(s) are a source for MSWD drinking water 
supplies and therefore, nitrate contamination of the aquifer above the Safe Drinking Water Act 
maximum contaminant level of 10 mg/L as nitrogen (N) may become an issue.  In telephone 
communications with Mr. Charles Springer (December 11, 2006) and Ms. Fawn Lee (December 
18, 2006) of the CRWQCB, URS questioned whether nitrates could be subject to state discharge 
limits for the MSWD WWTPs in the future.  They indicated that there are no plans to add nitrates 
to the discharge permits but that a report entitled “Evaluation of the Source and Transport of High 
Nitrate Concentrations in Ground Water, Warren Subbasin, California” (USGS Water 
Investigation Report 03-4009, 2003) was being studied by the CRWQCB for its implications 
related to other areas.  In summary, this report identifies septic tanks and irrigation returns as 
increasing the nitrate levels in the Warren subbasin ground water.  Point source discharges 
including publicly owned treatment works (POTWs) were not specifically identified as sources of 
nitrates but in other areas, POTWs have been identified as a source of nitrates and have been 
required to treat their wastewater to limit nitrates to less than 10 mg/L as N.  The Warren Subbasin 
is in the Morongo Groundwater Basin and is just north of MSWD, on the other side of the San 
Bernardino/Riverside County Line. 

Treatment to reduce nitrates requires additional treatment processes and modified operating 
procedures from those currently practiced at the Horton and Desert Crest WWTPs.  At this time, 
we recommend that the MSWD monitor the direction of the CRWQCB on the nitrate issue as it 
can potentially result in a substantial increase in capital and operating costs for the MSWD.  For 
this report and to provide a conservative evaluation, URS will assume that for the long-term future 
WWTP requirements, nitrates will be included in the MSWD state discharge permit for the new 
RWWTP. 

6.2 HORTON W.W.T.P. 
The Horton WWTP is located at 14601 Verbena Drive in Desert Hot Springs as depicted on Figure 
6.1.  According to the CRWQCB wastewater treatment discharge permit requirements dated May 
15, 2001, accounting for on-going construction at the Horton WWTP at the time of the permit, the 
existing rated capacity of 1 mgd was increased to 2 mgd.  The actual capacity of the HWWTP is 
2.3 mgd per conversations with the District.    The initial 0.2 mgd contact stabilization plant was 
first operational in 1973 and the latest expansion of capacity to 2.3 mgd was completed in 2002 
with addition of the Carousel® oxidation ditches.  Figure 6.2 is a schematic diagram of the 
treatment processes at the Horton WWTP. 
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6.2.1 Discharge Permit Requirements 
The effluent discharge requirements for the HWWTP are: 

• Discharge permit rated capacity – 2.0 mgd 

• 5-day Biological Oxygen Demand (BOD5) - 30 mg/L 30-day arithmetic mean/45 mg/L 7-
day arithmetic mean 

• Total Suspended Solids (TSS) - 30 mg/L 30-day arithmetic mean/45 mg/L 7-day arithmetic 
mean 

• Total Dissolved Solids (TDS) – not exceeding 400 mg/L over that contained in the 
community water supply (423 to 486 mg/L water supply TDS). 

• No exceedence of the US EPA designated 126 Priority Pollutants Limits 

• No discharge into surface waters 

6.2.2 Anticipated Future Discharge Permit Requirements 
Ms. Fawn Lee of the CRWQCB indicated that the discharge requirements for the Horton WWTP 
are anticipated to remain the same as the May 15, 2001 discharge permit. (Personal 
communication, December 18 2006). 

6.2.3 Existing Plant Treatment Processes 
The HWWTP consists of the following primary treatment processes and related major equipment: 

• Actual treatment capacity – 2.3 mgd 

• Preliminary Treatment – Influent pumps, grinder, magnetic flow meter, grit chamber, and 
flow splitter 

• Walker Process concentric aeration basin, reaeration basin, and final clarifier contact 
stabilization unit – 0.2 mgd capacity (currently off-line) 

• Two extended aeration oxidation ditch basins with brush aerators and circular clarifiers– 
0.2 mgd capacity each 

• One extended aeration oxidation ditch basin with brush aerators and circular clarifier – 0.4 
mgd capacity 

• Two extended aeration Carousel® oxidation ditch basins with two final clarifiers – 0.5 mgd 
capacity each with an estimated capacity of 0.75 mgd each 

Effluent from the biological treatment process is conveyed to five infiltration ponds where treated 
effluent percolates into the ground.  Grit is removed and hauled to the landfill for disposal.  
Biosolids are delivered to twelve asphalt lined drying beds (7,500 square feet each) with dried 
biosolids being hauled off-site by a private contractor (Synagro) to either land application or a 
composting facility for subsequent reuse.  Biosolids are currently being hauled to the Needles 
Arizona area approximately 180 miles away.  The biosolids leaving the plant comply with EPA 
503 class B requirements.  There are 16 sand beds (average 4,000 square feet each) that are used as 
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drying beds.  The new asphalt lined drying beds provide an improved surface for removal of dried 
biosolids compared to the sand beds.  Filtrate from the drying beds is returned to the headworks for 
treatment. 

Figure 6.3 are photographs of the existing HWWTP and the key facilities at the plant. 

A listing of detailed design criteria for the HWWTP is provided in Appendix C. 
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Figure 6.3 
Photographs of the Existing Horton WWTP Facilities 

      
 Carousel® Ditches               Carousel® Final Clarifier 

           
 Sludge Drying Beds                Package Treatment 

           
 Oxidation Ditch                              Oxidation Ditch Final Clarifiers
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6.2.4 W.W.T.P. Performance 
The highest average monthly flow rate for the period from November 2005 to October 2006 was 
in May 2006 at 1.40 mgd, and the highest daily flow was 1.54 mgd in October 2006.  Based on 
the 2.3 mgd design plant capacity, the 1.4 mgd monthly average flow would constitute 
approximately 65% of its design capacity.   

The recent historical influent wastewater parameters and effluent discharge parameters of the 
Horton WWTP are presented in Tables 6-1 and 6-2. 

Table 6-1 
Historic Average Influent Wastewater Parameters 

 

 

Year 

Annual Average 
Day Flow  

(mgd) 

Maximum Month 
Average Day Flow 

(mgd) 

 

BOD5 
(mg/L) 

 

TSS 
(mg/L) 

2001 0.90 0.92 182 122 

2002 0.93 1.01 220 182 

2003 1.08 1.14 213 211 

2004 1.18 1.22 208 164 

2005 1.30 1.35 231 205 
Source:  District operating records (Appendix A) 

Table 6-2 
Historic Average Effluent Wastewater Discharge Parameters 

Year BOD5 

(mg/L) 

TSS 

(mg/L) 

Nitrates  

mg/L as N 

TDS (mg/L) 

2001 5 6 16 584 

2002 7 9 16 584 

2003 4 5 22 613 

2004 5 6 15 632 

2005 6 6 3 580 
Source:  District operating records (Appendix A) 

6.2.5 Horton Treatment Capacity 
The CRWQCB discharge permit indicates that the treatment capacity of the plant is 2.0 mgd.  
The District indicates that the capacity may actually be 2.3 mgd based on the facilities in place.  
Based on URS’ review of the design criteria used for the plant and the actual performance of the 
plant, it is recommended that an increase in capacity to at least 2.3 mgd be proposed to the 
CRWQCB. 
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6.2.6 Projected Wastewater Flow 
Projected wastewater flow presented in Section 5 for the 20-year period from 2006 to 2027 
indicates the existing 2.3 mgd Horton WWTP capacity will be exceeded between the years 2008 
and 2009.  The 20-year flow projections show a total influent flow of 9.09 mgd by 2026.  When 
a plant reaches 80% of its design capacity, planning for future facilities is required to begin 
unless no increase beyond the capacity is expected.  It must be noted that if increases are 
expected to occur very rapidly, and the time required for design and construction exceeds the 
time available, planning for design and construction should begin earlier than 80%.  

Based on the maximum monthly flow projections, the plant will reach its 80% capacity near the 
end of 2009.  For the purpose of this report, the maximum monthly flow will be the basis for the 
decision of when to begin planning for added treatment capacity.  A more sophisticated 
evaluation would use a running 30-day average rather than a calendar month average, but a 
calendar month average is adequate for the purposes of this report. 

Currently, an expansion of 1.5 mgd which would raise the total treatment capacity to 3.8 mgd is 
being considered by MSWD and could potentially be in service by 2008.   

6.2.7 Expansion Planning 
Based on projected wastewater flows presented in Section 5, the 2.3 mgd capacity of the Horton 
WWTP will be exceeded in 2008.  The current expansion plan for the Horton WWTP is the 
addition of 1.5 mgd which would provide a total treatment capacity of 3.8 mgd.  Based on the 
wastewater flow projection in Section 5, 3.8 mgd would serve the District’s needs until 
approximately the 2012 to 2013 period. 

For optimum planning and operation of the wastewater collection system and to handle the rapid 
development within the existing District boundaries, a regional plant (RWWTP) is anticipated by 
the District.  Although, it is possible to expand the Horton WWTP, residential properties are now 
planned and being constructed that will eventually surround the treatment plant site.  The District 
is considering the abandonment of the HWWTP biosolids drying beds due to their proximity to 
residential neighborhoods to mitigate potential aesthetic, odor, traffic, and public perception 
issues that may be associated with biosolids handling.  The biosolids from the Horton plant 
would be returned to the collection system that flows to the RWWTP. 

The RWWTP is proposed to be on-line in 2012 at which time the Horton drying beds would be 
abandoned.  A further discussion of the proposed RWWTP is in Section 6.4. 

6.3 DESERT CREST W.W.T.P. 
The Desert Crest WWTP is located at 17400 Sunrise Road in Desert Hot Springs as depicted on 
Figure 6.4.  The CRWQCB wastewater treatment discharge permit dated May 15, 2001 states the 
rated plant capacity is 0.18 mgd.  The WWTP was initially operational with a 0.09 mgd capacity 
in 1974 with a second expansion of a redundant treatment train in 1984 for added plant 
reliability.  The plant treats wastewater generated from the Desert Crest Country Club and Dillon 
mobile home parks.  As of October 2006 there were a total of 736 connections (618 Desert Crest 
and 118 Dillon) to the wastewater collection system that serves this plant. 

Figure 6.5 is a schematic diagram of the treatment processes at the Desert Crest WWTP. 
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6.3.1 Discharge Permit Requirements 
The effluent discharge requirements for the DCWWTP are: 

 Discharge permit rated capacity – 0.18 mgd 
 5 day Biological Oxygen Demand (BOD5) - 30 mg/L 30-day arithmetic mean/45 mg/L 7-

day arithmetic mean 
 Total Suspended Solids (TSS) - 30 mg/L 30-day arithmetic mean/45 mg/L 7-day 

arithmetic mean 
 Total Dissolved Solids (TDS) – not exceeding 400 mg/L over that contained in the 

community water supply (400 to 425 mg/L water supply TDS). 
 No exceedence of the US EPA designated 126 Priority Pollutants Limits 
 No discharge into surface waters 

A list of detailed design criteria for the DCWWTP is provided in Appendix C. 

6.3.2 Anticipated Future Discharge Permit Requirements 
Mr. Charles Springer of the CRWQCB indicated that the discharge requirements for the Desert 
Crest WWTP are anticipated to remain the same as the May 15, 2001 discharge permit. (Personal 
communication, December 11, 2006).  Mr. Springer did indicate that limiting nitrates discharged 
to the ground water is being investigated by the CRWQCB.  At the time of these 
communications with the CRWQCB representatives, there was not a timetable for a decision on 
nitrates. 

The quarterly average water quality test results for three monitoring wells at the Horton WWTP 
from the 4th quarter of 2002 through 2006 reported nitrates in the range of 10 to 23 mg/L as 
nitrogen (N).  If this groundwater is used as a potable water supply it would exceed the 10 mg/L 
as N nitrate limit established by the Safe Drinking Water Act.  These test results are indicators 
that future requirements for the Horton WWTP may include a limit on the discharge of nitrates. 

6.3.3 Existing Plant Treatment Processes 
The plant consists of the following primary treatment processes and related major equipment: 

 Preliminary Treatment – Grinder, comminutor (off-line), Parshall flume, and gravity grit 
collection box 

 Two concentric oxidation ditch basins with brush aerators and final clarifier – 0.09 mgd 
capacity each 

The reliable treatment capacity of the plant is 0.09 mgd considering that one of the two treatment 
trains is to provide plant reliability and redundancy. 

Effluent from the biological treatment process is conveyed to three infiltration ponds where it 
percolates into the ground.  Biosolids and grit are delivered to four drying beds with the dried 
biosolids being hauled to the HWWTP.  The dried Desert Crest biosolids are combined with the 
dried Horton biosolids and hauled for land application or composting. 

Figure 6.6 includes photographs of the existing treatment plant and its key facilities. 
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Figure 6.6 
Photographs of the Existing Desert Crest WWTP Facilities 
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6.3.4 W.W.T.P. Performance 
The highest monthly average flow rate during the period from November 2005 to October 2006 
was in January and March 2006 at 0.060 mgd and the highest one-day flow in this same period 
was 0.069 mgd in December 2005.  Over the last five years the highest average monthly flow 
was 0.067 mgd in February 2005 and the maximum day flow was 0.085 mgd in February 2005.  
Based on the 0.09 mgd design capacity of the plant and the 0.067 mgd monthly average flow the 
plant is at approximately 74% of the design capacity.  

The recent historical influent wastewater parameters and effluent discharge parameters of the 
DCWWTP are presented in Tables 6-3 and 6-4. 

Table 6-3 
Historic Average Influent Wastewater Parameters 

 

Year 

Annual Average 
Day Flow 

(mgd) 

Maximum Month 
Average Day Flow 

(mgd) 

 

BOD5 
(mg/L) 

 

TSS 
(mg/L) 

2001 0.046 0.067 189 168 

2002 0.047 0.058 202 202 

2003 0.052 0.062 185 173 

2004 0.051 0.065 273 220 

2005 0.051 0.067 196 170 
Source:  District operating records (Appendix A) 

Table 6-4 
Historic Average Effluent Wastewater Discharge Parameters 

Year BOD5 

(mg/L) 

TSS 

(mg/L) 

Nitrates  

mg/L as N1 

TDS 

(mg/L) 

2001 6 14 N/A 674 

2002 7 11 N/A 653 

2003 5 7 N/A 676 

2004 11 17 N/A 667 

2005 10 11 N/A 670 
1Operating records do not indicate nitrate testing at DCWWTP 
Source:  District operating records (Appendix A) 
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6.3.5 Projected Wastewater Flow 
There is a new development planned within the existing Desert Crest collection system, just 
north of the existing residences.  The plan contains over 1,000 new dwelling units, which will 
result in a 0.2 mgd increase in flow.  

6.3.6 Expansion Planning 
With the plant operating at approximately 74% of the design capacity and the anticipated growth 
within the Desert Crest service area, the District should begin planning for expansion of the 
facility or the proposed abandonment.  Per a letter to the District titled, “Desert Crest Sewer Area 
Study” dated 8/17/06, an alternative to expanding the facility would be to abandon the treatment 
plant and gravity flow to the new Dos Palmas Lift Station (DPLS).  This alternative would 
require that the small amount of flow collected south of Dillon Road be lifted to a proposed 
interceptor along Dillon Road.  The flow would be treated by the HWWTP until the RWWTP 
comes on line at which time the DPLS would be abandoned and all of the flow served by the 
DPLS would be sent to the RWWTP. 

6.4 NEW REGIONAL W.W.T.P. 
The location of the proposed RWWTP is along the southernmost boundary of the District, just 
northeast of the intersection of Interstate 10 and Indiana Avenue as depicted in Figure 6.7.  At 
this location, a majority of MSWD service area can be served and wastewater collected and 
conveyed to the RWWTP via a gravity system.  Based on the 20-year wastewater flow 
projections presented in Figure 5.11 and the Horton WWTP capacity of 3.8 mgd, the RWWTP 
should be planned, designed, constructed and made operational by 2012.  

Figure 6.8 
Horton and Regional WWTP Growth Rates 
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It is projected that at this ultimate build-out of the District the total wastewater generated would 
be 23 mgd.   The new regional WWTP initial capacity could be at least 8 mgd in order to serve 
the District until approximately 2023 assuming the high projected flow rate growth presented in 
Figure 6.8.  This would allow for an approximate10-year period before the next plant expansion.  

The state discharge limitations developed for the new regional plant will determine the types of 
treatment processes used at the new regional WWTP.  As previously indicated, CRWQCB 
representatives are not aware of any future limitations on existing state permit requirements, 
other than a potential nitrate limit of 10 mg/L as nitrogen to preserve groundwater as a source of 
potable water.  It is expected that the effluent from the regional plant would ultimately be 
discharged into percolation ponds to aid in the recharge of the underlying groundwater aquifer or 
used for tertiary reclaimed water applications. 

It is proposed that all biosolids from the HWWTP be sent via the collection system to the 
RWWTP for treatment. 

If the existing state discharge limits remain in effect and nitrate limitations are added, there are a 
variety of liquid treatment process options that may be used.  These options include: 

• Conventional activated sludge with nitrification and selectors for denitrification 

• Conventional activated sludge with second stage nitrification biotowers and selectors for 
denitrification 

• Extended aeration activated sludge with selectors for denitrification 

• Oxidation ditch with selectors for nitrate reduction 

• Extended aeration activated sludge membrane bio-reactors with selectors for 
denitrification 
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Biosolids handling options would depend on the decision of whether to meet Class A or B 
limitations for biosolids reuse.  Whatever the liquid treatment option, it is recommended that 
biosolids digestion be provided to meet at least Class B biosolids criteria. 

After digestion, Class B biosolids could be hauled to a reuse site and applied as slurry and a soil 
supplement.  A second option to applying slurry is to dewater the solids at the RWWTP and then 
haul the solids to a reuse site.  The biosolids could then be applied and incorporated into the soil.  
The sites where Class B biosolids are reused must meet criteria that provides protection from 
exposure to the public, where the biosolids are not used on products for human consumption, and 
where water sources are protected from contamination.  The nitrogen content of the biosolids 
typically limits agronomic rates of application.  Typical processing options after digestion to 
meet Class B biosolids requirements include the following: 

1.  Hauling biosolids slurry to restricted reuse sites for application and incorporation into the soil. 

2.  Dewatering digested biosolids using the following treatment processes, followed by hauling 
to an approved reuse site.   

• Sludge drying beds 

• Belt filter press 

• Centrifuge 

Further drying and storage could include windrow air-drying that includes protection from the 
wind. 

A second biosolids concept is to treat the digested solids further to yield a Class A product.  
Class A biosolids are suitable for distribution for unrestricted use.  If used as a soil amendment, 
agronomic application rates are still observed.  Typical processing options after digestion to meet 
Class A biosolids requirements include the following: 

1.  Dewater the biosolids using the belt filter press or centrifuge process then further treat the 
biosolids using one of the following processes. 

• Composting 

• Driers 

• Lime stabilization 
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7. Section 7 SEVEN Existing Wastewater Collection System 

7.1 INTRODUCTION 
Over the last 20 years MSWD, through federal support, has been installing a wastewater 
collection and treatment system in order to eliminate or substantially reduce the number of 
individual sewage disposal systems (ISDS).  Currently, MSWD wastewater collection system is 
comprised of approximately 75 miles of gravity sewer lines, one diversion structure, one sewage 
lift station, and two wastewater treatment plants as shown in Figure 7-1.  The primary collection 
system is concentrated in the town of Desert Hot Springs, and conveys flow to the Alan L. 
Horton Wastewater Treatment Plant (HWWTP).  A smaller and separate treatment facility, 
Desert Crest WWTP (DCWWTP), was adopted by MSWD upon inception.  The DCWWTP is a 
treatment system constructed to serve a smaller community called the Desert Crest Country Club 
in the southeastern portion of the District.  The capacities of HWWTP and DCWWTP are 2.3 
mgd and 0.18 mgd respectively.  Both of these facilities are described previously in detail in 
Section 6.  The Dos Palmas Lift Station transports flow from the southernmost portion of the 
District to the HWWTP.  The details and operation of this facility are discussed in section 7.2.4. 

7.2 COLLECTION SYSTEM 

7.2.1 Sewer Lines 
Currently, there are approximately 75 miles of gravity sewer lines throughout the MSWD 
collection system.  The length of sewer line is rapidly increasing with new development and the 
addition of collection piping within existing development.  Collection sewer lines, with the 
exception of the Dos Palmas Lift Station force main, are vitrified clay pipe (VCP) and range in 
size from 8 inch to 12 inch with a length of almost 67 miles.  The interceptors, which are used 
primarily for conveyance, range in size from 15 inch to 30 inch and make up the remaining 29 
miles of gravity sewer.  The entire collection system is currently comprised of approximately 
1,540 pipes as shown in Table 7-1.  According to MSWD staff, there are a few minor problems 
in the system (Section 7.3), but the majority of the sewer lines are in good condition.   

Table 7-1 
MSWD Pipe Diameters 

Gravity Pipe Diameter Length Length 
(inch) (feet) (mile) 

Collection Sewers 

8 287,807 54.5 
10 25,077 4.8 
12 40,200 7.6 
Subtotal 359,692 66.9 
Interceptor Sewers  
15 24,709 4.7 
18 7,639 1.5 
24 9,530 1.8 
30 2,570 0.5 
Subtotal 44,448 8.5 
Total 404,139 75.4 
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7.2.2 Collection Facilities 
MSWD wastewater collection system facilities include 1,400 manholes, one diversion structure, 
and one lift station.  The manholes provide cleaning and maintenance access to the 76 miles of 
sewer line, the diversion structure provides an optional flow path if the flow upstream of the 
structure exceeds that of the current flow path and the Dos Palmas lift station transfers flow from 
a community in the southern portion of the District to the HWWTP as shown in Figure 7.1. 

7.2.3 Diversion Structure 
The diversion structure is located at the intersection of Palm Drive and Ironwood Drive (Figure 
7-1).  Wastewater flow collected upstream of the diversion structure is conveyed south through 
an 8 inch gravity sewer line along Palm and then east along Ironwood.  The diversion structure is 
designated as MH 889, just east of the intersection as shown in Figure 7.2.  There are three pipes 
connected to this manhole; one inlet pipe and two outlet pipes.  The gate controlling the southern 
outlet pipe remains closed, as additional capacity has not yet been required.  In the event there is 
flow beyond capacity or there is a repair necessary along the eastern sewer line, the gate may be 
opened and the flow rerouted south, parallel to Palm Drive. 

Figure 7.2 
Diversion Structure at Ironwood Drive and Palm Drive 

 

 

7.2.4 Dos Palmas Lift Station 
The original lift station constructed in 1987 served a small development southwest of the Horton 
Treatment Plant as seen in Figure 7-3.  This lift station, previously located at Camino Campesino 
between Avenida Manzana and Via Montana, housed two 7.5 HP submersible pumps, each with 
a capacity of 225 gpm.  In order to serve the additional development south of the treatment plant 
and potentially the flow from DCWWTP, the original lift station has been replaced by the Dos 
Palmas Lift Station (DPLS).  The DPLS is located on Dillon road just west of Manzana and has a 
circular wet well eight feet in diameter and 30 feet deep. The station houses two 60 HP 
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submersible pumps, each with a design capacity of 700 gpm and 133 feet of total dynamic head.  
The lift station has a 10 inch PVC force main running north along Avenida Manzana Road. 

 

 

Figure 7.3 
Lift Station Locations and Service Areas 
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7.3 SEWER SYSTEM MANAGEMENT PLAN 
MSWD staff performs routine maintenance activities on the wastewater collection system on an 
on-going basis.  The entire system is jet cleaned every two to three years and in known problem 
areas, cleaned more frequently.  The minor problems in the system include root intrusion, 
sediment deposition, and the presence of grease.  MSWD staff camera and jet clean these known 
problem areas once every year.   

Along the Two Bunch Palms sewer line, there is corrosion from a previously existing hydrogen 
sulfide (H2S) problem.  The problem has been alleviated by the expansion of the lift station at the 
HWWTP, and the damage is not significant enough to warrant repairs.  According to MSWD 
staff there are no existing H2S or odor problems throughout the collection system.  The majority 
of the system is in good condition.   

The District is currently in the process of developing a Sewer System Management Plan (SSMP) 
to comply with the State Water Resources Control Board (SWRCB) Order No. 2006-0003-
DWQ.  The SSMP suggests a number of operation and maintenance activities including a spill 
response plan for immediate action in response to a Sanitary Sewer Overflow (SSO), a Closed 
Circuit Television (CCTV) inspection, and a Capital Improvement Plan (CIP).  The SWRCB 
requires SSMPs be completed by August 2009; however, the District is scheduled to complete 
their SSMP by the end of 2007. 
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8. Section 8 EIGHT Existing Collection System Analysis 

8.1 INTRODUCTION 
A hydraulic model of the existing wastewater collection system can determine the system ability 
to convey wastewater flows.  The hydraulic model for MSWD wastewater system was developed 
and analyzed in Bentley SewerCAD version 5.6.    Sewer line and manhole information such as 
nodal coordinate data, invert elevations, slopes, rim elevations, diameters, lengths, and flow 
quantities were required to setup and run the wastewater system model.  Specifications for the 
Dos Palmas Lift Station were also used to set up the model.  The information provided by the 
District will allow the wastewater system to be modeled as closely as possible to the actual 
wastewater collection system.   

Analysis of the existing collection system will help determine system capacity, functionality, and 
potential for sanitary sewer overflows (SSO).  Design criteria discussed in Section 4 provides a 
basis of comparison for the existing system performance.  With the exception of a few sewer 
lines, the existing collection system is adequately sized for the amount of wastewater flow at this 
time.  This section covers the existing system model, the analysis, and the results.   

8.2 WASTEWATER MODEL DEVELOPMENT 
The MSWD wastewater collection system model was created from the original GIS shapefiles 
provided by MSWD.  URS edited the database to include missing slopes and inverts.  URS 
documented any edits in a spreadsheet which includes the added/edited information and the data 
source (Appendix D).  The shapefiles were then imported into SewerCAD to define the pipe and 
manhole layout of the system.  Pumps, outlets, and wet wells were added to the system manually.  
The necessary settings and information for these elements were specified in the model from 
detailed information received from MSWD.  Once the collection system database was complete 
and ran without errors, flows were applied to the system.   

8.3 EXISTING WASTEWATER FLOW CALIBRATION 
As discussed in Section 5, the flow meters at the HWWTP and DCWWTP were used to develop 
residential and non-residential properties calibration unit flow values.  These were then applied 
to the existing collection system model as described below.  All of the parcels that appeared to be 
connected to the existing collection system were selected and assigned a flow value based on 
unit flows, land use, and corresponding acreages.   

8.3.1 Flow Allocation 
Flows in the model were allocated and assigned to manholes or junctions based on their 
proximity to an existing system manhole.  Figure 8.1 shows an example of flow allocation.  The 
following are identified in Figure 8.1: 

 The pink parcels represent the Top 50 non-residential water accounts which were 
assigned actual flow values minus 15% consumption (Section 5.3.1).  

 The purple parcels represent both the residential properties and the remainder 
(excluding Top 50) of the non-residential properties.  The residential properties 
were assigned a total number of EDUs based on land use and acreage and then a 
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flow of 139 gpd/EDU.  The remaining non-residential properties were assigned an 
average water usage of remaining non-residential accounts equal to 477 gpd 
(Section 5.3.1).   

 The orange polygon outlines represent the Theissen polygon layer.  This layer is 
the representative area assigned to each manhole.  The amount of flow in the 
parcels, or portion therein, is assigned to that manhole.   

As can be seen in the example below, five of the six parcels are 100% within the Theissen 
polygon, 100% of their flow is assigned to the manhole.  The last parcel is approximately 80% 
within the Theissen polygon, thus assigning the manhole 80% of that parcels flow.  The flows 
are then summed to get the final ADF for that manhole.  Once the flows were assigned to a 
manhole in GIS, the flow values could be imported into the SewerCAD model.   

Figure 8.1 
Schematic of Flow Distribution 

 
 

The hourly wastewater flow patterns, or diurnal patterns, for each collection system (Section 
5.2.3) were then incorporated into the flow for each manhole within the system.  The diurnal 
patterns were used in the model to run an extended period simulation (EPS).  The patterns are 
used for a 24-hour simulation to model the fluctuation of wastewater flow throughout the day.  
Additionally, the peaking factors established in Section 5.2 were applied to the patterns in order 
to model a worst case scenario EPS.   
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8.3.2 Model Calibration 
The model was calibrated by adjusting the time step associated with the diurnal patterns.  The 
flows farther away from the treatment plant have a longer travel time and therefore cause the 
peaks to shift.  The model is considered calibrated when the model flow closely represents the 
actual flow.  Figures 8.2 and 8.3 show the modeled flow for both HWWTP and DCWWTP 
which corresponds closely to the actual flow after final calibration. 

Figure 8.2 
HWWTP 24-Hour Flow vs. EPS Model 24-Hour Flow 
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Figure 8.3 
DCWWTP 24-Hour Flow vs. EPS Model 24-Hour Flow 
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8.4 EXISTING SYSTEM EVALUATION 
The existing flows modeled in the current wastewater collection system are compared to MSWD 
design criteria values in Table 8-1.  The design criteria is further discussed in Section 4.   

Table 8-1 
MSWD Design Criteria 

d/D Velocity (fps) 

< 15 inch > 15 inch Min / Max 

0.5 0.75 2 / 10 
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8.4.1 d/D Criteria Analysis 
The wastewater collection system during existing peak dry weather flows (PDF) results in only a 
few sewer lines not meeting the above listed design criteria.  There are eight sewer lines 
identified in Table 8-2 and shown in Figure 8.4 that do not meet the established d/D criteria 
during PDF.  Five of the sewer lines that violate the d/D criteria are in the Horton collection 
system.  Three of the sewer lines are in the Desert Crest collection system. 

Table 8-2 
Sewer Lines Exceeding d/D Criteria at PDF 

Pipe 
Number 

Collection 
system Slope 

(ft/ft) 

Velocity 

(fps) d/D 

Length 

(ft) 

Diameter

(inch) 
P 295 Horton 0.0088 4.90 52.1 271 12 inch 

P 581 Horton 0.0100 5.62 63.6 15 12 inch 

P 1391 Horton 0.0186 6.74 52.1 44 12 inch 

P 775 Horton 0.0589 2.65 56.2 295 8 inch 

P 294 Horton 0.0012 2.26 51.2 271 15 inch 

P 1430 Desert Crest 0.0081 0.96 83.3 246 8 inch 

P 1428 Desert Crest 0.0077 0.98 76.0 246 8 inch 

P 1274 Desert Crest 0.0087 1.46 89.0 190 8 inch 
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When the PWF is applied to the system, there are 33 sewer lines exceeding d/D criteria as 
identified in Table 8-3 and shown in Figure 8.5.  There are seven sewer lines exceeding d/D 
criteria at PWF in the Desert Crest collection system, the majority of the sewer lines exceeding 
criteria are in the Horton collection system.    

Table 8-3 
Sewer Lines Exceeding d/D Criteria at PWF 

Pipe 
Number 

Collection 
system 

Slope 
(ft/ft) 

Velocity
(fps) d/D 

Length 
(ft) 

Diameter
(inch) 

P 498 Horton 0.0396 7.07 50.9 330 10 inch 
P 495 Horton 0.0384 7.39 56.5 330 10 inch 
P 711 Horton 0.0042 2.63 53.1 351 8 inch 
P 295 Horton 0.0088 5.71 85.8 271 12 inch 
P 581 Horton 0.0100 7.44 103.4 15 12 inch 

P 1391 Horton 0.0186 8.19 81.3 44 12 inch 
P 493 Horton 0.0403 7.75 59.7 330 10 inch 
P 496 Horton 0.0404 7.46 55.0 330 10 inch 
P 585 Horton 0.0220 4.59 50.6 223 12 inch 
P 494 Horton 0.0386 7.54 58.0 330 10 inch 
P 456 Horton 0.0137 1.57 50.6 334 8 inch 
P 497 Horton 0.0270 6.28 53.2 330 10 inch 

P 1106 Horton 0.0300 4.87 76.6 322 8 inch 
P 1150 Horton 0.0384 5.77 54.4 366 8 inch 
P 775 Horton 0.0589 3.36 63.3 295 8 inch 
P 731 Horton 0.0437 8.13 63.1 340 10 inch 
P 294 Horton 0.0012 3.08 87.1 271 15 inch 
P 444 Horton 0.0099 6.18 84.1 226 15 inch 

P 1642 Horton 0.0240 9.16 72.1 496 15 inch 
P 1646 Horton 0.0189 8.46 60.9 511 15 inch 
P 576 Horton 0.0240 9.15 71.3 509 15 inch 

P 1643 Horton 0.0192 8.52 60.7 267 15 inch 
P 1392 Horton 0.0099 6.31 59.0 214 15 inch 
P 1644 Horton 0.0193 8.53 60.7 434 15 inch 
P 1641 Horton 0.0150 7.67 71.1 379 15 inch 
P 1645 Horton 0.0191 8.51 60.8 297 15 inch 
P 1430 Desert Crest 0.0081 1.46 92.0 246 8 inch 
P 1428 Desert Crest 0.0077 1.50 84.9 246 8 inch 
P 1274 Desert Crest 0.0087 2.22 100.2 190 8 inch 
P 1454 Desert Crest 0.0100 3.91 54.9 150 8 inch 
P 1453 Desert Crest 0.0040 2.77 62.1 335 8 inch 
P 1452 Desert Crest 0.0042 2.82 57.4 312 8 inch 
P 1455 Desert Crest 0.0040 2.77 58.5 335 8 inch 
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8.4.2 Velocity Criteria Analysis 
The minimum pipe velocity per design criteria is two feet per second (fps).  This velocity 
criterion is established in order to minimize the deposition of solids and thus minimizes 
maintenance needs.  At PDF, nearly 950 sewer lines show a velocity below the minimum 
velocity criteria of two fps. These sewer lines are shown in Figure 8.4.  At PWF, approximately 
750 sewer lines are still below minimum velocity criteria.  These sewer lines are shown in Figure 
8.5.  The low velocities are primarily concentrated in the gravity sewer lines that are running 
from east to west.  MSWD has noticed sedimentation problems in these gravity sewer lines and 
perform more frequent routine maintenance on these sewer lines.  The large number of sewer 
lines with low velocities is primarily due to low flow values in certain parts of the system and is 
not uncommon in wastewater collection system modeling.  Future flow values throughout the 
system should decrease the number of sewer lines with low velocities.   

The maximum velocity design criterion is recommended to be ten fps.  Sewer lines with high 
velocities can cause a number of problems including the release of H2S gases or potentially 
compromising the pipe integrity or movement over time.  The data associated with sewer lines 
showing velocities greater than ten fps were analyzed to verify the invert and slope data were 
modeled correctly per the MSWD GIS database or reasonable nature.  Eight sewer lines, 
identified in Table 8-4 and shown in Figure 8.6, exceed the established maximum velocity 
criteria at PDF.  All of these sewer lines are in the Horton collection system.  There is one 
additional sewer lines at PWF that exceeds the established maximum velocity criteria.  This 
sewer line is identified in Table 8-5.   

Table 8-4 
Sewer lines Exceeding Maximum Velocity Criteria at PDF 

Pipe 
Number 

Slope 
(ft/ft) 

Velocity

(fps) d/D 

Length

(ft) 

Diameter 

(inch)  

P 1198 0.305 14.9 1.3 50 12 inch 

P 568 0.199 15 21.7 14 21 Inch 

P 193 0.072 15.5 2.1 73 8 inch 

P 57 0.067 15.7 1.9 350 8 inch 

*P 149 0.129 21 1 200 8 inch 

*P 33 0.058 21 1.6 307 8 inch 

*P 226 0.103 22.9 1.9 300 8 inch 

*P 940 0.081 26.8 1.3 61 8 inch 
*These sewer lines should be given special considerations because they are above the NCPI maximum criteria. 
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Table 8-5 
Sewer lines Exceeding Maximum Velocity Criteria at PWF 

Pipe 
Number 

Slope 
(ft/ft) 

Velocity

(fps) d/D 

Length

(ft) 

Diameter 

(inch)  

P 947 0.467 10.83 19.4 12 8 inch 
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8.4.3 Lift Station Analysis 
For the existing system flows, the capacity of the Dos Palmas Lift Station of 1.0 mgd exceeds the 
current use of 25,000 gpd.  As a part of Assessment District 12, the southern portion of the city 
will be tied to the collection system at which time these flows will increase to approximately half 
of the lift station capacity.  Additionally, there is a consideration to abandon the Desert Crest 
WWTP and transfer this flow to the Dos Palmas lift station, which would then increase the flow 
to nearly full capacity.  However, while the flows are still a small percentage of the lift station 
total capacity, the District should consider operating the lift station so as to avoid long detention 
times and avoid overworking the pumps. 

8.5 FINDINGS AND SUMMARY 
Overall, the wastewater collection system performs well in respect to conveying existing flows 
within the design criteria established in Section 4.  Sewer lines that did not meet the design 
criteria were evaluated more closely to verify that data in the system model was correct per the 
MSWD database or reasonable in nature.  Sewer lines with correct information and still not 
meeting the design criteria should either be considered for replacement or be considered for more 
frequent maintenance.  The sewer lines that do not meet the minimum velocity criteria will need 
more routine maintenance to avoid sedimentation issues.  The sewer lines not meeting d/D 
criteria or exceeding the maximum velocity criteria should be replaced to prevent surcharging or 
degradation of the lines.  Recommendations for pipe replacement and maintenance will be 
discussed in detail in Section 10.   
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9. Section 9 NINE Future Collection System Analysis and CIP 

9.1 INTRODUCTION 
The future collection system analysis is performed to provide the requirements for future 
wastewater collection and treatment. The CIP program is developed to assist MSWD in 
identifying the possible financial requirement to plan, design, and construct their improvements.  
Both the analysis and CIP program are based on a 20-year planning horizon.  Though the 
planning period for this master plan is 20 years, the interceptors are designed at an ultimate build 
out scenario, thus avoiding costly replacement of sewer lines to handle additional capacity in the 
future.   

It is the overall intention of this master plan to provide broad based guidance for future 
development and thus provide the locations and approximate sizes of interceptors to handle the 
ultimate build out scenario. 

9.2 FUTURE WASTEWATER COLLECTION SYSTEM ANALYSIS 
URS performed the future collection system analysis at an ultimate build out flow scenario 
utilizing data from the Desert Hot Springs and Riverside County land use plans.  Residential 
projects currently in the Desert Hot Springs permitting process or otherwise identified by District 
staff were assigned a flow based on a known number of EDUs and a unit flow value of 200 
gpd/EDU, as identified in Section 5.  Any developable land outside the identified projects was 
assigned a flow using the land use designation tables from both Desert Hot Springs and 
Riverside County (Appendix E).  Each table provides a land use designation and a corresponding 
building density range.  The highest number of dwelling units per acre were selected in order to 
provide a conservative flow estimate throughout the District.  All non-residential properties were 
assigned unit flows based on the information developed in Section 5.  Figure 9.1 depicts land 
uses and identified developments used to calculate the ultimate wastewater flows.   

The ultimate flows were divided into flow subbasins (Figure 9.2) and assigned to proposed or 
existing interceptors at designated collection points.  The ultimate flows, initially calculated 
using average day unit flow values, were peaked at an average rate of 2.4 from the MSWD 
peaking factors table included in Section 5 (Table 5.4).   

9.2.1 WASTEWATER TREATMENT PLANTS 
As discussed in Section 6, the District plans to expand the HWWTP, construct a new Regional 
WWTP, and potentially abandon the DCWWTP.   This section describes the details of these 
projects and the effects on the future collection system.   

9.2.1.1 Horton WWTP  

The District is planning to expand the HWWTP by 1.5 mgd thus providing a capacity of 3.8 
mgd.   A future HWWTP collection system (Figure 9.2) has been created using ultimate flows 
upon which the total flow within the boundary is 3.8 mgd.  If the RWWTP plant is operational 
by the end of 2012, the HWWTP will have the capacity and ability to treat the flow from 
assessment districts, new development, and the DCWWTP collection system, all of which occur 
outside the ultimate collection basin until the RWWTP comes on line. 
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9.2.1.2 Desert Crest WWTP and Dos Palmas Lift Station 

According to conversations with the District and material presented in Section 6, the DCWWTP 
facility is near capacity.  Any new development will require the District to either add capacity to 
the treatment plant or abandon the facility and redirect its flow.  There is currently a proposed 
project north of the existing Desert Crest development and thus action in the near future is 
required.  The District is considering abandoning the DCWWTP and redirecting the flow to the 
Dos Palmas Lift Station (DPLS).  In an August 2006 report by Webb Associates, the 
abandonment will require a small lift station to handle the flow produced by the properties south 
of Dillon Road, but the remainder of the area and the new development will gravity flow to a 
proposed 12 inch and 15 inch interceptor leading to the DPLS.   The DPLS capacity will allow 
flow from the Desert Crest area until the Regional Plant is brought on line.  At that time, the 
DPLS will be abandoned and the service area will gravity flow to the new plant.  

9.2.1.3 New Regional WWTP  

Due to the substantial new development and the progress with connecting existing properties to 
the wastewater collection system, the HWWTP is projected to exceed the 3.8 mgd capacity 
sometime between 2012 and 2013.  Details on this analysis and a recommendation to bring the 
Regional WWTP on line within the next five years can be found in Section 6. 

Initially the Regional Plant will receive flow from the new developments in the northwestern part 
of the District and the area previously served by the DPLS.  The District is considering sending 
the biosolids produced by the HWWTP down to the RWWTP, which may add additional flow to 
the plant and will require a revision to the treatment process.    
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9.2.2 WASTEWATER COLLECTION SEWER LINES 
As part of the ultimate flow scenario, URS developed a list of existing sewer lines that do not 
meet criteria and determined a proposed layout for interceptors to handle future development.  
All sewer lines resulting in deficiencies are identified in this section, however, only surcharging 
sewer lines (d/D ratio greater than 1.0), are included for replacement in the CIP program.  
Although the remaining sewer lines are not recommended for replacement at this time, they 
should be added to a watch list for potential replacement in the future. 

Deficiencies in the existing collection system interceptors are addressed by pipe replacement of 
an increased diameter to handle ultimate flow capacity.  The future collection system interceptors 
are designed to meet d/D and velocity design criteria discussed in Section 4 and are modeled in 
the future scenario with approximate sewer line slope, length and diameter.  The following 
sections describe existing sewer lines that fail design criteria and the proposed layout of the 
future collection system interceptors at ultimate flow. 

9.2.2.1 Existing Sewer Lines 
At the peak wet weather ultimate build out scenario, there are several sewer lines in the existing 
collection system failing d/D design criteria.  A list of these sewer lines can be found in 
Appendix F.  The sewer lines recommended for replacement in the CIP include only surcharging 
sewer lines (d/D ratio greater than 1.0) as listed in Table 9-1 and identified in Figure 9.3. 
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Table 9-1 
Surcharging Sewer Lines at 

Peak Wet Weather Flow and Ultimate Build Out 
d/D Length Diameter Pipe 

Number 
Velocity 

(fps) (fps) 
Slope 
(ft/ft) (ft) (inch) 

P 1274 2.22 100.2 0.008737 190 8 inch 
P 1677 2.54 101.4 0.008163 392 8 inch 
P 1673 5.52 108 0.011538 26 8 inch 
P 701 8.66 114.5 0.036364 330 8 inch 
P 2 8.48 137.4 0.035958 334 8 inch 

P 1387 1.92 173.6 0.006605 324 8 inch 
P 9 12.91 199 0.1129 100 8 inch 

P 995 5.4 199 0.00978 182 8 inch 
P 1255 5.07 211.4 0.036311 309 8 inch 
P 1298 5.79 292.3 0.009125 240 8 inch 
P 702 6.22 309.4 0.030211 331 8 inch 
P 163 5.72 448.3 0.030302 331 8 inch 
P 681 0.51 456.9 0.008665 442 8 inch 
P 703 5.77 691.5 0.009024 246 8 inch 

P 1625 6.24 693.7 0.031627 332 8 inch 
P 164 5.74 894.5 0.026806 335 8 inch 

P 1105 6.25 939.9 0.033793 29 8 inch 
P 1293 5.76 997.2 0.00494 332 8 inch 
P 1106 6.25 1137.4 0.029969 322 8 inch 
P 165 5.76 1220.9 0.025788 330 8 inch 
P 371 2.59 113.8 0.004369 325 10 inch 

P 1389 0.17 340.6 0.002878 344 10 inch 
P 1390 0.24 457.8 0.002922 219 10 inch 
P 688 7.17 478.9 0.027018 332 10 inch 

P 1236 0.24 545.9 0.002922 219 10 inch 
P 613 1.82 102.6 0.011951 287 12 inch 
P 612 4.53 114.9 0.016012 346 12 inch 
P 585 7.23 121.1 0.022018 223 12 inch 
P 295 11.41 893.3 0.008782 271 12 inch 
P 294 8.63 1209.6 0.001181 271 12 inch 

P 1436 8.16 116.8 0.017781 320 15 inch 
P 1393 4.83 146 0.009505 323 15 inch 
P 1646 9.33 171.4 0.018865 511 15 inch 
P 576 8.86 208.7 0.024047 509 15 inch 

P 1641 8.85 211.3 0.015013 379 15 inch 
P 1391 8.84 257.2 0.018636 44 15 inch 
P 1645 9.31 284.6 0.019125 297 15 inch 
P 1392 7.31 285.3 0.009907 214 15 inch 
P 1642 8.89 356.5 0.023992 496 15 inch 
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P 1644 9.3 376.6 0.019286 434 15 inch 
P 1643 9.3 463.5 0.019213 267 15 inch 
P 444 5.52 646.9 0.009912 226 15 inch 

P 1435 2.94 246.8 0.010774 310 18 inch 
P 826 2.16 326.2 0.003146 302 21 inch 
P 825 2.17 368.1 0.003214 308 21 inch 

P 1434 2.18 415.8 0.003169 385 21 inch 
 

The sewer lines highlighted in Table 9-1 (P 1274, P1106, P585, P295, P294, P 576, P 1391, P 
1392, P 444) also fail d/D criteria during existing flow conditions for peak wet weather flow and 
are considered priority replacements in the CIP program. 
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Sewer lines failing minimum velocity criteria are not identified for replacement but should be 
considered for additional routine maintenance.  Sewer lines failing maximum velocity criteria of 
ten fps should be monitored closely for pipe integrity and/or manhole corrosion due to the H2S 
gases and those exceeding the NCPI regulation of 20 fps should be identified for replacement.  
All of the sewer lines failing the velocity criteria are listed in Table 9-2 and identified in Figure 
9.4. 

Table 9-2 
Sewer Lines Failing Maximum Velocity Criteria at 

Peak Wet Weather Flow and Ultimate Build out 
Sewer Line 
ID 

Velocity 
(fps) 

Slope 
(ft/ft) 

Length 
(ft) 

Diameter 
(inch) 

P 442 10.04 0.021 364 21 

P 888 10.05 0.034 345 15 

P 1024 10.12 0.022 322 21 

P 1023 10.12 0.022 328 21 

P 1022 10.12 0.022 347 21 

P 1025 10.13 0.022 353 21 

P 556 10.90 0.013 327 30 

P 557 10.92 0.013 330 30 

P 1058 11.08 0.022 327 24 

P 295 11.41 0.009 271 12 

P 947 12.21 0.466 12 8 

P 9 12.91 0.113 100 8 

P 1481 13.06 0.225 12 8 

P 33 15.71 0.058 307 8 

P 940 19.99 0.081 61 8 

P 568 24.35 0.199 14 21 

The sewer line criteria failure is based on the information present in the MSWD GIS database 
and this information, principally the slope and diameter, should be checked for accuracy.  If an 
error is found, the data should be updated and the sewer line remodeled to verify an alleviation of 
the criteria failure. 
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9.2.3 Proposed Collection System Interceptors 
URS has proposed future interceptors throughout the District to collect the ultimate build out 
flow.  Figure 9.5 illustrates the layout and size of the proposed interceptors and Table 9-3 
contains a list of sewer line sizes and corresponding lengths. 

Table 9-3 
Proposed Interceptor Size and Lengths 

Pipe Diameter 

(inch) 

Pipe Length 

(mile) 
8 5.95 

10 1.80 

12 8.45 

15 8.59 

18 15.05 

21 3.64 

24 0.61 

27 3.08 

30 0.88 

33 0.07 

Total 48.12 

Additionally, URS has applied or suggests that the District should apply the following special 
considerations when planning for future collection system components: 

 Allow flow in the proposed RWWTP collection basin to flow to the HWWTP until the 
Regional Plant is constructed but have the immediate ability to reroute that flow to the 
RWWTP; 

 Potentially transfer biosolids from HWWTP to the RWWTP; 

 Include additional capacity by means of increased diameter or parallel pipe to ultimately 
convey the flow produced by the potential abandonment of the HWWTP. 

 Special design considerations for those interceptors or facilities crossing seismic zone. 
(Figure 9-6) 
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9.3 CAPITAL IMPROVEMENT PROGRAM 
The wastewater Capital Improvement Program (CIP) has been developed based on the 
recommendation to increase the overall system reliability and minimize the potential for SSO.  
CIP level construction cost estimates were developed from the evaluation of existing and future 
sanitary sewer flows.  Cost estimates and CIP schedule are divided into five-year blocks from 
2007 through 2026.  Unit pricing development for the CIP is accomplished by using the cost 
indexes from published and URS’ internally developed and maintained historical databases that 
have factors for location, contractor markups, and other project specific criteria.  All unit costs 
follow a logical method and procedure used for developing costs that meet industry standards.  
Construction cost indexes include the following: 

 General Purpose Cost Indices including Engineering News Record, the Department of 
Commerce and the Bureau of Reclamation; 

 Contractor Pricing Indices including those received and maintained from previous and 
current similar projects; and 

 Special Purpose Indices including RS Means, the Bureau of Labor Statistics and various 
State Departments of Transportation. 

The CIP construction cost estimates are intended to provide the MSWD with a user-friendly 
method to update the Wastewater CIP program and associated construction cost.  The estimated 
engineering, administration, and construction costs are in 2007 dollars.  Project costs will need to 
be adjusted accordingly as project implementation dates are further defined beyond 2007.  The 
CIP cost estimates are based on estimated quantities from existing mapping and conceptual 
“sketch” concept designs.  Therefore, all quantity estimates are approximate and not based on 
detailed designs. 

Various limitations are built into the use of unit prices calculated from indices.  These limitations 
include the potential for changes in technology, the methods and construction applications, the 
impact of short-term economic cycles, the ever present time-lag of reporting databases, and cost 
index databases that are a composite average and, therefore, have a range of acceptability. 

Accuracy is not guaranteed and the use of unit pricing should not be deemed as an offering or 
proposal with respect to the outcome of the cost of an activity or project.  Unit price opinions are 
subject to change.  Any budget estimate of unit prices is not intended to predict the outcome of 
hard dollar that would result from open and competitive bidding but to provide the MSWD the 
ability to begin the budgeting for CIP projects. 

9.3.1 Cost Estimate Procedures 
The CIP project cost estimates have been developed based on evaluation of existing and 
proposed infrastructure and a conceptual planning level to address deficiencies in the wastewater 
collection system from modeling results.  Preliminary design drawings have not been developed 
to estimate a defined construction scope of work.  The construction work items are 
approximated, as are the quantities to complete this work.  Various percentages have been 
included to account for potential design changes, enhancements, and alterations that are typical 
as a design moves forward to bidding contract documents. 



SECTIONNINE Future Collection System Analysis and CIP 

 9-15 

For the wastewater CIP development, we have included the following cost items as percentages 
for estimating the total project cost.  Land acquisition costs have not been included in any of the 
cost estimating. 

• Construction Contingency (40%) 
URS typically uses 40% construction contingencies for planning level cost estimating.  The 
40% is then reduced as the design level approaches final 100% design.  At the 100% level of 
design, the construction contingency will have been reduced to about 5%.  This contingency 
includes such items as difference in stated quantities, changes in material and equipment costs, 
and design level information from a conceptual design to a final design. 

• General Construction Requirements (18%) 
General Construction Requirements include contractor general supervision and management 
related issues such as mobilization, demobilization, bonds, insurance, overhead and profit.  It 
also includes items such as temporary facilities including construction trailers, traffic control, 
temporary construction fencing, field office computers, sanitary facilities, trash pick up etc. 

• Engineering (Design, Bidding and Construction Management) (20%) 
Engineering costs include preliminary design, special studies, pipeline alignment studies, and 
intermediate and final design.  A typical design project includes preparation of drawings and 
specifications for bidding construction documents, engineers construction cost estimates, 
bidding services and construction management. 

• Public Process (5%) 
Public Process costs address items such as public meeting with homeowners and business 
groups for a particular project that may have short-term impacts.  Such efforts are typically 
required for installation of a pipeline, sitting of a water storage tank, or development of a 
sanitary sewer lift station or water pumping station in a neighborhood.  This effort might also 
include public involvement to address a visible project by providing public meetings to 
facilitate discussions. 

• Permitting (5%) 
Permitting includes efforts associated with the Contractor obtaining a building permit; street cut 
permits, storm water management plan (SWMP) or other permits associated with construction. 

• Survey/Geotechnical (5%) 
Survey and geotechnical work associated with the design effort.  Survey efforts may include 
alignment surveys, ownership determination, Right of Way determination, and preparation of 
legal descriptions and exhibits for easement acquisitions.  The geotechnical engineering will 
include geotechnical investigations, test pit excavation or drilling and associated laboratory 
analysis to be used in design. 

9.3.2 Facility and Wastewater Treatment Plant Improvements 
The Wastewater Treatment Plant Improvements include the 1.5 expansion of the Horton WWTP, 
the abandonment of the Desert Crest Lift Station including the lift station requirement, and the 
installation of the initial phases of the Regional WWTP.   



SECTIONNINE Future Collection System Analysis and CIP 

 9-16 

Table 9-4 
Facility and Wastewater Treatment Plant Cost Summary 

Planning Year / Cost 

Project 2007-2011 2012-2016 2017-2021 2022-2026 

Horton WWTP  

1.5 mgd Expansion* 
$20M $0 $0 $0 

Desert Crest WWTP 
Abandonment** $0.5M $0 $0 $0 

Regional WWTP      
Phase I & II $100M $0 $0 $100M 

Subtotals $120.5M $0 $0 $100M 
*Preliminary Cost Estimate from District 

**Cost Estimate includes the following components from Webb Memo dated 8/17/06; D.C. Sewer Lift 
Station, D.C. 4 inch Dia. Sewer Forcemain, Paving fro 4 inch Dia. Forcemain.  Costs have been inflated to 
2007 dollars using the ENR cost index (Appendix G). 

9.3.3 Existing Sewer Line Renewals and Proposed Interceptors 
The sanitary sewer line renewals address existing sewer lines that do not meet current d/D, 
maximum NCPI velocity criteria, and interceptor sewer lines proposed for future development.  
Only replacements due to development/connections within the 20 year CIP time frame and for 
surcharging sewer lines (d/D ratio greater than 1.0) are included for replacement in this CIP 
program.  However, any sewer line that does not meet d/D design criteria should still be 
considered for possible sewer line replacement.  A complete list of sewer lines failing criteria can 
be found in Appendix F.  Figure 9.5 show the improvements scheduled for the next 20 years and 
the approximate year of construction, and a project ID number.  Tables 9-5 and 9-6 are cost 
summary tables for the replacement and proposed sewer lines, and Table 9-7 is summary of cost 
per project ID.  The replacement sewer lines will be paid for directly by the District and the 
proposed sewer lines will initially be paid for by developers who will then be included in future 
cost recovery agreements. 
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Table 9-5 
Replacement Sewer Line Cost Summary 

Planning Year / Cost 

Sewer 
Line 2007-2011 2012-2016 2017-2021 2022-2026 Subtotal 

12” $0  $539,590  $0  $0  $539,590  

15” $0  $1,290,491 $153,903 $0  $1,444,394  

21” $0  $1,306,016 $3,443,850 $0  $4,749,866  

30” $0  $0  $361,604 $0 $361,604  

Subtotals $0 $3,136,096 $3,959,357 $0 $70,954,453  

 

Table 9-6 
Proposed Sewer Line Cost Summary 

Planning Year / Cost 

Sewer Line 2007-2011 2012-2016 2017-2021 2022-2026 Subtotal 

8” $0 $1,699,161 $981,180 $1,987,744 $4,668,085 

10” $0 $1,454,078 $338,553 $0 $1,792,631 

12” $2,054,475 $672,550 $1,168,725 $2,457,228 $6,352,978 

15” $3,890,592 $606,531 $3,240,089 $2,029,417 $9,766,629 

18” $6,852,923 $11,047,987 $11,797,553 $11,459,424 $41,157,887 

21” $7,296,695 $1,069,577 $2,974,923 $0 $11,341,195 

24” $0 $0 $0 $1,808,664 $1,808,664 

27” $6,425,314 $2,710,784 $3,709,495 $0 $12,845,593 

30” $0 $4,331,821 $0 $0 $4,331,821 

33” $0 $3,000,541 $0 $0 $3,000,541 

Subtotals $26,519,995 $26,593,026 $24,210,514 $19,742,473 $97,066,024 
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Table 9-7 
Proposed Sewer Line Projects 

Project ID 
Length 

(ft) 
Diameter  

(in) Cost 
1-A 5306 12 $2,054,474
1-B 8140 15 $3,890,592
1-C 2811 18 $1,597,443
1-D 9248 18 $5,255,480
1-E 5571 21 $3,669,093
1-F 7656 27 $6,425,314
1-G 5508 21 $3,627,601
2-A 1392 12 $539,590 
2-B 2700 15 $1,290,491
2-C 1983 21 $1,306,016
2-D 1735 12 $672,550 
2-E 7176 18 $4,077,998
2-F 5387 18 $3,061,340
2-G 5321 18 $3,023,833
2-H 4441 10 $1,454,078
2-I 6359 8 $1,699,161
2-J 1269 15 $606,531 
2-K 1557 18 $884,817 
2-L 1624 21 $1,069,577
2-M 3230 27 $2,710,784
2-N 4660 30 $4,331,821
2-O 2942 33 $3,000,541
3-A 2893 21 $1,905,347
3-B 2336 21 $1,538,503
3-C 389 30 $361,604 
3-D 4420 27 $3,709,495
3-E 4517 21 $2,974,923
3-F 11686 18 $6,640,954
3-G 9074 18 $5,156,599
3-H 4200 15 $2,007,431
3-I 1034 10 $338,553 
3-J 3672 8 $981,180 
3-K 2579 15 $1,232,658
3-L 3015 12 $1,168,725
3-M 322 15 $153,903 
4-A 2504 18 $1,422,980
4-B 2561 15 $1,224,054
4-C 6339 12 $2,457,228
4-D 10837 18 $6,158,481
4-E 2415 24 $1,808,664
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4-F 1685 15 $805,363 
4-G 6824 18 $3,877,963
4-H 7439 8 $1,987,744

    
 Total Replacement Project $3,959,357
 Total Proposed Projects $97,066,022

*Bolded lines are replacement projects 

9.3.4 Wastewater Flow Metering Program 
URS recommends the District install electronic flow meters at major collection system 
connections, lift stations, and treatment plants.  Flow meters are important in a wastewater 
collection system to develop historical flow records for the purpose of future design and system 
modeling.  
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10. Section 10 TEN  Funding Alternatives for CIP 

10.1 INTRODUCTION 
An important component of the Sewer Master Plan is the identification of potential funding 
sources for construction, maintenance and operation of the project.  The Mission Springs Water 
District typically operates on a “pay as you go” approach, such that the rate structure is 
periodically reviewed and adjusted to accommodate projected future capital, maintenance, and 
operations expenses.  This approach includes the concept that “growth pays for growth” such 
that the costs incurred by expansion of the collection and treatment system are balanced with 
anticipated revenue flows. 

MSWD’s rates are structured to cover repayment of debts incurred for capital projects.  The most 
recent rate review study2 was conducted in 2003 (Beck, 2004), which projected the District’s 
financial needs through FY 2009.  The rate structure developed in the 2003 rate review study 
was based on the following financial policies: 

• Collection of 100% of depreciation through rates by FY 2009; 

• Maintenance of a debt service coverage ratio greater than 1.5; 

• Maintenance of an operating reserve balance greater than six months of operations and 
maintenance expenses; and  

• Phasing in of cost-of-service rates through FY 2009. 

The 2003 rate review study identifies $14.1 million of capital expenditures by MSWD through 
FY 2009.  These expenditures include collection system expansion in Assessment Districts 11 
and 12, trunk line construction at Little Morongo Boulevard and Two Bunch Palms Trail, and 
additional expansion of the Horton Treatment Plant tentatively scheduled to commence in 2008. 

10.2 SEWER MASTER PLAN FUNDING SOURCE 
In general, authorization for federal assistance in the planning and design of environmental 
infrastructure is provided by section 219 (c) of the Water Resources Development Act of 1992.  
The federal government is authorized to provide as much as 75% of technical, planning, and 
design costs.   Authorization to provide technical, planning, and design assistance for “resource 
protection and wastewater infrastructure, Desert Hot Springs, California” is designated by the 
Consolidated Appropriations Act of 2001, Section 108 (a) (23), which amends section 219 (c) of 
WRDA 1992, by adding Desert Hot Springs to the list of authorized projects. 

10.3 RECENT CAPITAL PROJECT FUNDING SOURCES  
Local voters approved the formation of Assessment District (AD) 12 and its assessment fees in 
2004.  Planning for AD 12 infrastructure improvements was partially funded through section 
219(c) WRDA 1992.  The AD 12 collection system expansion is funded through a variety of 
sources.  AD 12 construction is partially financed with State and Tribal Assistance Grant 
(STAG) funds administered through Region 9 of the USEPA. Revenue bonds are also used to 
fund AD 12 capital expenditures.  Revenue bond debt payment is funded by assessment fees.  
                                                 
2 2003 Sewer Rate and Connection Fee Study, Beck 2004 
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The 2004 Horton Treatment Plant Expansion Project was financed through short-term 
commercial bank loans, which are being repaid through rate and non-rate revenues. 

MSWD has historically issued revenue bonds to cover collection system and treatment facility 
capital expenditures.  The 2003 rate review study (Beck, 2004) indicates that revenue bonds 
issued in 1996 and 2003 funded collection system expansion and that revenue bonds issued in 
1996 also funded previous expansion projects at the Horton Treatment Plant.  

State funding for wastewater collection and treatment has historically been available through 
Proposition 13 and Proposition 40.  Proposition 13 (2000 Water Bond) was approved in March 
2000 and authorized the State of California to sell nearly $2 billion in general obligation bonds to 
support water supply related projects.  In the past, MSWD has used grant funding through the 
Proposition 13 Non-point Source Pollution Control Program.  This program no longer supports 
new projects, as all funds have been committed. 

Proposition 40 (The California Clean Water, Clean Air, Safe Neighborhood Parks, and Coastal 
Protection Act of 2002) authorized the state to issue $2.6 billion in general obligation bonds for 
land conservation, cultural resource, and water-related projects.  All Proposition 40 funds have 
been committed. 

10.4 POTENTIAL CAPITAL PROJECT FUNDING SOURCES 
Potential funding sources for collection and treatment system capital projects identified in this 
Master Plan include: 

• Section 219(f) WRDA 1999 – Federal funds administered by the Corps of Engineers; 

• State and Tribal Assistance Grants (STAG) – administered through USEPA; 

• Clean Water State Revolving Fund – USEPA and state loan program; 

• Proposition 50 – State of California Grant funds; 

• Proposition 84 – State of California Grant funds;  

• Levy assessment fees; and 

• Commercial bank loans. 

Some, or all, of these funding sources may be used in combination to finance implementation of 
the capital projects identified in the Sewer Master Plan. 

10.4.1 Section 219 (f) WRDA 1999 
The Water and Resources Development Act of 1999 added construction assistance (section 219 
(f)) to the environmental infrastructure technical planning and design assistance authorization 
established in WRDA 1992 (section 219 (c)).  Projects may be identified for construction 
assistance through an amendment to section 219 (f).  Amendments may be inserted into an 
annual appropriations act in the same way that Desert Hot Springs planning assistance was 
authorized by the Consolidated Appropriations Act of 2001.  The amendment to section 219 (f) 
would identify the type of project, the location (Desert Hot Springs), and the amount of federal 
assistance.  The local sponsor cost-share must be at least 25% of the project cost. 



SECTIONTEN Funding Alternatives for CIP 

 10-3 

10.4.2 State and Tribal Assistance Grants (STAG) 
Administered by the USEPA, State and Tribal Assistance Grants provide funds for programs 
operated primarily by the states. These programs include Clean Water State Revolving Fund 
grants, which are intended to help eliminate municipal discharge of untreated or inadequately 
treated pollutants. Drinking Water State Revolving Fund grants and grants for other 
infrastructure projects may also be funded through STAG.  Grants allocated under the STAG 
program require a 20% non-federal cost share. 

10.4.3 State Revolving Fund Loan Program 
The Federal Clean Water Act, as amended in 1987, established the State Revolving Fund (SRF) 
Loan Program.  The SRF loan program provides long-term, low interest loans for Clean Water 
Act implementation including construction of wastewater infrastructure.  The loans are typically 
a 20-year term with the interest rate set at one-half the State General Obligation Bond Rate.  The 
SRF program is funded through federal grants, state funds, and revenue bonds.  The MSWD 
generally has a low preference for funding capital projects through SRF loans because of the cost 
of long-term financing. 

10.4.4 Proposition 50: Water Security, Clean Drinking Water, Coastal and Beach Protection 
Act of 2002 
Proposition 50 was passed by California voters in November 2002.  The purpose of Proposition 
50 is to provide funds for integrated regional water management projects and programs.  
Approximately $380 million will be appropriated by the state legislature for grant funding.  The 
grant program is administered jointly by the Department of Water Resources and the State Water 
Resources Control Board.  The integrated regional water management grant program is a 
competitive program aimed at funding projects and programs that integrate water needs and 
resource management at the regional level.  Grant recipients are required to provide a funding 
match from non-state sources.  The maximum grant for implementation is $50 million.  Federal 
funds, such as those accessed through Section 219 (f) WRDA 1999 may be used as Proposition 
50 matching funds. 

10.4.5 Proposition 84: Clean Water, Parks and Coastal Protection Bond Act of 2006  
In November 2006, California voters passed Proposition 84, which authorizes $5.4 billion on 
general obligation bonds to be used for water-related projects.  $1.3 billion will be directed 
towards integrated water management and water quality projects.  Proposition 84 continues the 
regional, integrated management approach identified in Proposition 50.  The guidelines for 
project selection and grant administration are not yet available. 

10.4.6 Assessment and Connection Fees 
In November 1996, California voters passed Proposition 218, which requires voter approval of 
assessments and property-related fees.  The funds from such assessments or fees may only be 
used to finance projects and services that directly benefit the property.  Proposition 218 limits the 
types of benefits, which are assessable. Under proposition 218 special benefits, which are 
traditional improvements that directly benefit a property such as sidewalks, wastewater 
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collection, street lights, etc., are allowable but general benefits such as open space preservation, 
flood control, etc are not assessable.  Implementation of the Master Sewer Plan, or some 
components of the Sewer Master Plan, may be financed through the creation of an assessment 
district and the levying of assessment fees.  Similar assessment district funding has been used for 
AD 11 and AD 12 collection system expansion projects.  Revenues from assessment fees are 
typically used to pay bond or loan debt. 

The 2003 rate review study indicates that connection fees are projected to provide substantial 
revenue through FY 2009.  The growth projected in analyses conducted for the Master Sewer 
Plan suggests that connection fee revenue will continue to be an important component of MSWD 
revenues.  Connection fee revenue may also be used to pay debts incurred for capital projects. 
However, connection fee revenue is less reliable than revenues from assessment fees. 

10.4.7 Revenue Bonds 
The MSWD may issue revenue bonds to fund capital projects.  Bonds may be repaid through 
assessment fees, rates, or non-rate revenues.  Payment of revenue bond debt is itemized as an 
annual expense in the rate review study. 

10.4.8 Commercial Bank Loans 
Commercial bank loans offer more term flexibility than SRF loans, which may reduce the 
project’s overall financing cost.  The MSWD has used commercial bank loans to fund a previous 
expansion project at the Horton Treatment Plant. 

10.5 CONCLUSION 
The Master Sewer Plan identifies the capital projects and expenditures required to meet the 
demands of population and housing growth projected for the MSWD service area.  The MSWD 
has historically financed capital projects through multiple funding sources, while adhering to 
fiscal policy that guides the development of the sewer rate and fee structure. 

There are multiple options for funding the projected capital expenditures identified in the Sewer 
Master Plan.  The previous section identifies opportunities to leverage federal assistance, through 
section 219 (f) WRDA 1999, and state grants through Proposition 50 and Proposition 84.  
Various loan options are also available. 
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Appendix B 

Water Supply Records
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Design Criteria For HWWTP & DCWWTP
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List Of Data Changed In Database
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Land Use Designation Tables
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Existing Sewer Lines Failing Criteria At Ultimate Flow
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Engineering News Record (Enr) Cost Index
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