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Lirjda S. Adams, 10011 Street » Sacraniento, California 95814+ (916) 341-5700 FAX (916) 3415707 .

Secretary for . Mailing Address: P.O. Box 944212 « Sacramento, California =.94244-2120 ° rnold -
*Eryironmental E Internet Address: http://wyw.watcrbcards.ca.gov s SChWarzeneggerk

Governor

Rﬁa;éaion _ .
AUG 2 2 2002

Mr. Arden Wallum

Project Director” = =~ -
‘Mission Springs Water District
66575 Second Street '
Desert Hot Springs, CA 92240

Dear Mr. W-_aﬂum':'

- MIISSION SPRINGS WATER DISTRICT (DI‘STRICT); RIVERSIDE COUNTY; GROUND WATER
PROTECTION PROJECT: PHASE IV (PROJECT); GRANT AGREEMENT NO. 06-158-557-0

Thank you for the opportunity to review the Initial Study/Mitigated Negative Declaration (IS/IMND)
from the District for the proposed Project. Since the State Water Resources Control Board (State -
‘Water Board) is'a responsible agency under the California Environmental Quality Act (CEQA) and .
Eds funding the District's Project, it must make its own findings based on the lead agency’s CEQA
document, ' - -

_For the proposed Project, the District is the lead agency.. We have reviewed the IS/MND and
\) Mitigation Monitoring Program from the District and consider the documents adequate for our

purposes.' In addition, the District followed the CEQA process and filed a Notice ‘of Determination

with the Governor's Office of Planning and Research on March 1, 1999. The District has since

re-approved the Project and IS/MND in a letter dated May 15, 2007. -

Thank you agai-h for the submittal of the environmental information. If you have any questioﬁs
regarding the environmental review process, please contact Ms. Michelle L. Jones at
(916) 341- 6983 or MLJONES@waterboards.ca.gov. ' -

Sincerely, .

Gy,

Barbara L. Evoy, Deputy Director
Division of Financial Assistance -

Enclosure

cc:  Mr. Mike Kashak .
Grant Manager -
California Regional Water Quality Control Board
Colorado River Basin Region ; ' '
1 73-720 Fred Waring Drive, Suite 100
o) Palm Desert, CA 92260,

California Environmental Protection Agen cy

({E” Recycled Paper
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58

Ms. Natalie McMahon

Grant Contact

~ Mission Springs Water District
66575 Second Street -
- Desert Hot Spnngs CA 92240

Mission Springs Water District
" 66575 Second Street
Desert Hot Springs, CA 92240

l/ Ms Marilyn McKay

- Mr. Doug Wylie ’
California Regional Water Quallty Control Board
Colorado River Basin Region :

73-720 Fred Waring Drive, Suite 100

Palm Desert, CA 92260

\

Califarnia Environmental Protection Agency

{{5 Re’cycledPap?r
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~ Proposition 40 - Non-point Source Implementation Grant Program
.Grant Agreement No. 06-158-557-0 ;

L

FtNDtNGS

The City adopted an IS/MND for the Mission Sprmgs Water Dlstnct Sewer lmprOVement PrOJect
on February 16, 1999 (State Clearinghouse No. 1998091062), which includes the funded-
Project. The City filed an NOD with the Governor’s Office of Planning and Research on

March 1, 1999, and has since re- approved the PrOJeotand IS/MND in‘a letter: dated

May 15, 2007

. State Water Board staff finds that the IS/IMND, MMP, and the support:ng documents provide an

“adequate disclosure of the environmental relatlonshlps of all. water quahty aspects of the
'Proteot - : :
3, “Adequate public parttcrpatton was prov;ded through the California Environmental Qualtty Act
. process through a public comment pertod .

4. State Water Board staff have reviewed and con5|dered the IS/IMND, MMP, and the supportmg
documents and determined that the Project W|II hot result in any 5|gn|ftoant adverse water
quality tmpacta _ . o
M W - §/r2/o7

Barbara-L. Evoy, Depu Dlrector ‘ ' . ‘Date
D]VISIO!‘I of Fmanctal Assistance : N

(i

S:\DatabasesWeb&lT\RegionatProgramaUnit\MiohelIe\Mtsaion_ Springs EnvClearance.doc
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Appendix 33 Grbuhdvﬁ@?(ﬁﬁtﬁ& BF&@&HSE%’Q%}UHI BQ#Area D2 Supportlng Documents

MISSIOH Sprlngs Water DlStI‘ICt (Dlstrlct)
Ground ‘Water Quality Protection Projéct: Phase IV (Project)
: Grant Agreement No 06 168-557-0

BACKG'ROUND-'

The PrOJect involves the conversxon of approxmately 600 exrstmg septsc dlsposal systems toa '
sewer conveyance and treatment system. . The District provides water and sewer services to.
several communities. The Project is located in north central Riverside County, within and adjacent
. to the City of Dessert Hot Springs. The Project includes only Area L—Phases i and 2 of the
M|ssron Springs Water District Sewer Improvement PrOJect

The primary. objective of the Preject is to permanently alleviate wastewater discharge from -
individual wastewater disposal systems into the Desert Hot Sprlngs and Missmn Creek Municipal -
Aquifers, Thousands of individual wastewater disposal systems have been ldentfﬁed asa .
significant threat to public potable groundwater resources. This Project wll permanently remove
these known po]lunon sources and faczhtate water recycling..

: _The District prepared for its Sewer. Improvement PrOJect an Initial Study/Mltlgated Negatlve
‘Deciaratlon (1S/MND) that was distributed to the public and circulated through the State

' Clearlnghouse (State Clearinghouse No. 1998081062) for review from September 18, 1998

through October 19, 1998, The District received no comments. The District approved the IS/MND, |

Mitigation Monitoring Program (MMP), and the Project on February 16, 1999, and filed a Notice of

Determination (NOD) with the Governor’s Office of Planning ahd Research on March 1, 1999 The

D|str|ct re-approved the Pro;ect and IS/MND in a letter dated May 15 2007.

PI’OJeCt tasks mofude (1) performmg public outreach, (2) preparlng project deS|gn 3) constructmg
pipelines from approximately 46,200 linear feet of eight-inch vitrified clay sewer pipeline, 30,200
linear feet of four-inch vitrified clay sewer laterals, and requisite appurtenances in the pubhc right-
of-way to approximately 1,200 parcels, (4) generating as-built drawirigs and pre- and post-
construction and abatement photo documentation, (5) obtaining and submitting written Rights-of-
Entry agreements, and (6) abating approximately 600 individual wastewater disposai systems and -
connectlng properties to the public wastewater collection system.

© This PrOJect will help protect the beneﬂc:al uses of the Mission Creek and Desert Hot Springs
aquifers (located within the Coachella Valley Ground Water Basin) as set forth in'the Colorado
'River Basiri Regional Water Quality Control Board Basin Plan. Existing and potential beneficial
uses of the Mission Creek and Desert Hot Springs aguifers that will be preserved by.this Project

" include: (1) 1ndustr|ai service supply, (2) agriculture supply, and (3) municipal and domestic supply. -
State Water Board staff have reviewed the IS/IMND, MMP, and supporting environmental
documents and determined that the Project will not result in any significant adverse water quallty
impacts: | . : .
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Brent Gray

From: Marilyn McKay

Sent:  Wednesday, March 04, 2009 11:53 AM
To: Brent Gray

Subject: FW: NOD for MSWD 06-158-557-0

From: Marilyn McKay

Sent: Monday, August 06, 2007 3:34 PM
To: Michael Kashak

Subject: NOD for MSWD 06-158-557-0

Hi Mike:
| believe we have found the documentation that would satisfy the request for MSWD's NOD on the Groundwater

Protection Project. Attached in PDF format are the following:

Search results from the State Clearinghouse showing the NOD filed and received on March 1, 1999, as part of
SCH #98091062

The text of the NOD dated February 16, 1999, identifying the MND previously submitted with application for
Agreement 06-158-557-0

Cancelled check for recording fees, processed by the Riverside Recorder on March 4, 1999

) Please let me know if anything else is required. We have one eye on the clock and realize this work needs to be
- completed by September 1, 2008. We are more than ready to assist with any other questions, so that we may
move forward and accomplish our commitments in the agreement,

Please call if anything else is needed.

Thanks,
Marilyn

Marilyn E. McKay

Mission Springs Water District
760/329-5169, ext. 144

Fax 760/329-2482

3/4/2009
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!ission Springs Water District

May 15, 2007

66575 Second Street, Desert Hot Springs, CA 92240 » www.mswd.org + p760.329.6448 - f 760,329.2482

California Regional Water Quallty Board
Colorado River Basin

73-720 Fred Waring Drive, Suite 100
Palm Desert, CA 92260

Attn: Michael Kashak, Environmental Scientist

RE: CEQA Recertification for Area L Phase 1 and 2 Sewer Improvement
Project (Grant ID # 06-158-557-0)

This letter is to confirm that the approved CEQA document (Mitigated Negative
Declaration) for the Sewer Improvement Capital Project known as Area L Phases
1 and 2 for the Mission Springs Water District in the County of Riverside is still
accurate, deemed complete, and in compliance with the official environmental

} documents dated and filed with the RCWQB February 16, 1999. The District
finds that there are no changes in the environmental setting or in the original
scope of work as described in the original project documents. The original NEPA
document has also been accepted by the EPA as provided in the original project -
submittal. The District feels that no further environmental work or CEQA
documentation will be required to continue design and construction associated
with this project. Please see the attached letter from our engineer and
envxronmental consultant regardlng their findings. :

If you have any further ques’uons please contact me at (760) 329-6448,

Sincerely, :
K\& : . Board of Directors:
Arden Wallum Randy Duncan
General Manager President
John Furbee
Vice President
John Brown
‘Mary Gibson
Nancy S. Wright
) ‘ General Manager:

Arden Wallum

g%gl
MSWD is a Groundwater Guardian Affiliate B8
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Notice of Determination

Mission Springs Water District Sewer Improvement Project

To: K Oﬁ:ce of Plannmg and Research : From Mission Sprmgs Water District
X State: Cleannghouse (#98091962) _ : (i_ead Agency)
X Rwers:de County Clerk ] | .. 66575 Second Strest

Lead Agency Contact :
Project Title:

Lo.c_aﬁfo_}j ofProject

Description of.Prbjéct:

Findings and Determinations:

Appreva! af Prcuect

Env:ronmental lmpas:t
Report ki Wt

: VWIth'a-n the C{ty s sphere afir ﬂuence

construchon !
' Ime andao
. ihe d;stnct'

- js:gnrﬂcant affect on the enwrorrhént

Dese;t Hot Sprmgs CA 92240 3711

--,Jnhn 28 Morgan Generai Manager
- (760) 329-6448

'Mzssmn Sprmgs Water Dlstrlct Sewer lmpmvement

Pro;ect

_ The propﬂsed imprOVements are located nearly entirely
_ WIth;n the f 3

of Desert ot»Sprmgs Riverside County,
ed. p gt .‘the tmprovemen’f area is

The proposed pm]ect is the conversion of appmmmately
5. GOO emstmg’ sept{c drspesal systems to 4 sewer

of groundwater contammat:on

The agenoy has made fi ndm" s.and determmatrons

; February 18, ’1999

-No _r._=>r1v1ronmentai Impact raporr has baen prepared
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Mitigated Negative
Declaration: :

-Documents:

Dated: February 18, 1999

A mitlgated negative declaratlon has been issued
pursuant to the California Environmental Quality Act. A
true and-cotrect copy. of the mitlgated negative
deciaratlon is attached hereto and made a part hereof.

Gopres of alf dscuments mt‘ dent to issuance, of the
Mitigated Negatxve Dec aration may be obtained at the

costof reproductmn or mspected atthe Ofﬁce of the

= Agency

% M:ssron Sprmgs Water Dlstnct

Byk&‘-jW\"“ﬂ’”—
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Monday, August 6, 2007

SCH Nnm ber: 1998{)91662
Type: NGD :
-Pro;ectﬂescnp i

CONVERSIG ) OF’APPROX 5 CIOD EXISTING SPET iC DISPOSAL SYSTEMS TOA EEWER CONVEYANCE AND TREATMENT SYSTEM s
THROUGH THE PHASED CONSTRUGTION OF APPROX 628 MILES OF SEWERLINE& ONE MILLIGN GAL PER DAY EXFANS!ON OF.THE
. 'DlS‘le_ ORTON WASTEWATER TRE’ATME T"PLANT

e o A B i A i A i, A R AR bt R i e

Sechon. 4- B
Baser -
. OtherLocauon !nfo

Beténnmsiifonié

This is 16 adwse that ‘me i— Lead Agency £ Respansrble ‘Agency  hasapproved the project descibed above on - 1/1/1900 and has made the
foflowing detemlnahorfs regardmg the pre;ect descrabed above,

1. The pmjectr wﬂl ﬁ wrﬂ nutha
2.1 an Enwmnme iH ‘pac{ Repdrl was p pared 'for thls pro;ect pursuant tothe provismns of CEQA
£ A Negatwe D % ﬁon_ was prepared for thas pmjeut pursuant fso the proV.«rsmns of CEQA.

svgnlﬁwnt effect onthe enmr(:nment

m to the: pmwsmns af CEQA.

Final EIR Available at

i e e S e A A B B bl e e 4y S S 20 —ps e s e ” S R A R S B

Date Réqeivéa: 4Mi1999

CEQAuey HOME | wewsEaRCE

http'/}'www ceqanet ca. govaODdescnpnon.asp?DecPK"‘SG1890 L o 8/6/2007
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ALBERT™ ASSOCIATES

WO; 2007-0010
3788 McCRAY STREET -+ RIVERleE CA 22506
PHONE: 951.686.1070 - FAX: 951,788.1256
WWW WEBBASSOCIATES,COM

May 11, 2007_

Dan Patneaude -

Engineering Manager

Mission Springs Water Dlstrlct
66575 Second Street -

Desert Hot Springs, CA 92240

Subject:  Mission Springs Water District’s Sewer Improvement Project

Dear Mr. Patneaude:

) We have reviewed the adopted Mitigated Negative Declaration (MND) for the
above-referenced project, dated February 16, 1999. Accordingly, it is our opinion that the
impacts associated with this project, along with the adopted mitigation/monitoring
measures described in the MND, are still accurate and reasonable. Therefore no further
CEQA work needs to be conducted.

We apprec1ate the opportunity to be of service. If you have any questmns
- regarding our opinion, please contact us at 95 1-686-1070.

' Sin'ce.reljl(, 4

. ALBERT A. WEBB ASSOCIATES . -'

KClth Gardner Dlrector
Planning and Environmental Services .

cc: Alvaro Garcia

\

CIVIL : WATER ASSESSMENT/  PLANNING & ' CORNSTRUCTION TRAFFIC & ' LAND PUBLIC
ENGINEERING RESOURCES . SPECIAL TAX ENVIRONMENTAL MANAGEMENT TRANSPORTATION SURVEYING WOoRKS

ENGINEERING CONSULTING , SERVICES AND INSPECTION  ENGINEERING ¥
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Marilyn McKay
vn.

Scatliffe. Uedico@epa.gov

t: Thursday, January 18, 2007 9:27 AM
Marilyn McKay
Cc: Stahl.Elizabeth@epamail.epa.gov
Subject: Mission Springs NEPA Documents

Helio Marilyn:

I have reviewed the NEPA documents for the Mission Springs Water District Dessrt Hot
Springs grant. My review determined that. the original Finding of No Significant Impact
and the underlying analysis that supported this decision are still relevant and accurate.
No further analysis is needed at this time. If you have any questions please let me know.

Thanks, Uedico.
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MISSION SPRINGS WATER DISTRICT
Desert Hot Springs, California

Sewer Improvement Project
Project Report

Prepared by

Albert A. Webb Associates

Engineering Consuitants
Riverside, California

June, 1997
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I. INTRODUCTION

Organization and Boundaries

Mission Springs Water District (District or MSWD) is a California special district that
was incorporated in 1953 after the consolidation of two smaller mutual water companies. By
the 1970s, the District's original jurisdiction of one square mile had grown to its current size
of approximately 133 square miles. MSWD provides water and sewer services to the
communities of Desert Hot Springs, North Palm Springs, Desert City, West Garnet, West
Palm Springs Village, Painted Hills, a small portion of Palm Springs, the Mission Lakes and
Desert Crest country clubs, Dillon Mobile Home Park, Holmes Trailer Park and Calente
Springs Recreational Vehicle Park (See Figures I-1 and I-2 for vicinity map and District
boundaries). The District currently serves a resident population of approximately 25,000 and
also serves seasonal residents and visiting spa clientele that expand the service population by
as much as 100% during the high season. The District has 35 full-time employees and an 4

annual budget of $3.7 million.

The approximately 14 square mile portion of the MSWD service area that constitutes
the project area for the sewer collection system improvements proposed under this program
includes approximately 6,000 acres located within the corporate limits of the City of Desert
Hot Springs and another approximately 3,000 acres of immediately adjacent unincorporated

lands.

Water Service
The Mission Creek Subbasin of the Upper Coachella Valley Groundwater Basin is
currently the sole source of water supply for the project area. The subbasin is estimated to

contain 1.2 million acre-feet of water, with an average depth to groundwater varying from 300

96-0195/Report/Intro. mpt I-1
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to 550 feet below land surface. Sources of recharge for the local groundwater basin presently
consist of percolation of surface runoff (including natural and irrigation sources), subsurface

inflow from upgradient groundwater basins, and seepage from individual septic systems.

The water supply system operated by MSWD includes 9 wells, 23 reservoirs with a
combined storage capacity of 18.5 million gallons, 10 pump stations, and about 232 miles of
pipeline. The District maintains about 7,700 water connections, with a current average
demand of nearly 6 million gallons per day. The current maximum demand which is
approximately twice this amount, is largely a reflection of the surge in weekend and seasonal

population associated with the spas and winter tourism.

Plans for future water supply development include a proposal for conjunctive use of
the local groundwater resource as a joint project between several water purveyors in the
Coachella Valley region. Under this proposal, water conveyed through the Colorado River

Aqueduct would be stored in the local groundwater basin for subsequent withdrawal.

Water - The Economic Connection

In addition to its function as the sole source of supply, the local groundwater resource
is also a substantial component of the local economic base, with the Desert Hot Springs
Subbasin supporting a commercial spa industry that comprises nearly half of the local

economy.

Sewer Service
The District currently operates two wastewater treatment plants, serving a total of
about 2,700 customers. The Horton Wastewater Treatment Plant has a capacity of 1,000,000
gallons per day and plans and specifications are available for expansion to 2,000,000 gallons
per day. Funding for this expansion is currently being pursued. This treatment facility
primarily uses an extended aeration process for treatment and disposes the treated effluent by
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way of percolation ponds. A separate, smaller system (180,000 gallons per day capacity)
serves a country club development and mobile home park outside the study area. A network

of 38 miles of sewers and one pump station complete the existing wastewater treatment

system.

Wastewater treatment for the remaining approximately 5,000 customers in the
MSWD is by means of individual septic systems. This method of disposal has been the

predominant method of wastewater treatment in the Desert Hot Springs community for five

decades.

There is substantial concern that continued reliance on individual septic systems may
seriously impact the future of the local water supply and the iocal economy. The presently
operating well system does not evidence human fecal coliform or nitrate concentrations in
excess of maximum contaminant levels for these parameters; however, evidence of
contamination of the local groundwater resource from septic system seepage has been
detected in one District well. Several wells were abandoned in the 1970s as a result of
excessive coliform, bacteriological, and nitrate levels attributed to contamination by septic

tank seepage.

Although a community treatment system is available, the local community has
demonstrated substantial resistance to connecting to the system. Local history reﬂeéts the
substantial turmoil that resulted in the 1960s and 1970s when MSWD proposed assessments
to finance community-w{de connection. Although there may be several reasons for
community opposition, it is evident that the economic ramifications (approximately $5,500
per service connection fee) were a substantial factor in past community opposition. In light
of the considerable time that has passed, heightening risk of groundwater contamination, and
apparent favorable changes in community attitude toward use of centralized treatment, this

sewer system improvement project is one of the District's highest priorities.

96-0195/Repor/Intro. it I-5
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Proposed Project Background

The Mission Springs Water District (MSWD) is located in the northern portion of the
Coachella Valley and encompasses the City of Desert Hot Springs. "A fault called the
Mission Creek Fault (Plate 1) a splay of the San Andreas Fault, obliquely bisects the City and
creates two groundwater aquifers. Geothermal groundwater is found east of the northwest -
trending fault zone, and potable water is located to the west of the fault."".The geothermal
groundwater is used by local resorts and spas which attract many tourists to the area. The
Mission Springs Water District obtains it's entire water supply from wells located in the

potable water aquifer.

The problem the District must mitigate is the potential of widespread groundwater
contamination from the dense concentration of private sewage disposal systems (septic

systems) in the area,

communities, it is prudent to determine the potential for ground-water contamination from
septic tank wastewater."!

Report's Purpose

The primary purpose of this study is to provide sufficient information for the
technical and economic evaluation of the feasibility of mitigating the potential for
groundwater contamination from private sewage disposal systems.  Specifically, this
document is to serve as a project report in order for the District to obtain grants, low interest
loan money, and/or special appropriation funding for the implementation of the proposed

project.

' United States Department of the Interior, U.S. Geological Survey, letter report to John Morgan, General
Manager of MSWD, dated June 17, 1996.
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This report consists of a systematic approach whereby all the related elements
could be assembled and analyzed relative to the proposed project. Based on this analysis,
a basic strategy for development of a plan to provide wastewater system improvements

was made considering engineering and environmental constraints.

Scope of the Report

In order to accomplish the objectives of this report, the scope of the study
included the following:

1. Review and evaluation of existing applicable reports and planning
documents;

2. Review of environmental characteristics;

3. Review of demographic conditions and trends;

4. Development of a proposed project that will mitigate contamination
concerns;

5. Develop project cost estimates;

6. Obtain public input;

7. Review potential funding mechanisms.

96-0195/Repory/Intro.mpt I-7
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II. PROJECT PURPOSE AND NEED

Existing Situation

As previously discussed, the proposed project's purpose is the mitigation of
groundwater contamination risks from the high concentration of private sewage disposal
systems.

"There are a total of about 5,230 septic systems on record with MSWD as of October 3,
1995 (Nona Crawford, MSWD, written commun., 1995). The majority are active all year
long and the rest are in operation seasonally when part-time residents occupy dwellings
during the mild winters. A small sampling of subsurface waste disposal system densities
in Desert Hot Springs, overlying both the thermal and cold ground-water subbasins,

“indicated that between 1.6 and 2.0 systems per acre was typical, which is 2.3 to 2.8 times,
respectively, the recommended density of 0.7 systems per acre (Desert Water Agency
[DWA] and University of California, Riverside [UCR], 1993) pg. 16). The density of
systems in the Mission Lakes area, which completely overlie the cold water subbasin,
was even higher, at 2.4 systems per acre. Septic systems generally consist of two parts - a
septic tank or pit and a seepage pit area. Bacterial digestion in the tank reduces the
volume of collected solids, and converts organic matter into simple chemical compounds
and septage (DWA and UCR, 1993). After passing through the septic tank, wastewater
enters a seepage pit area and migrates downward into the soil. Dispersion areas must
provide sufficient surface area to allow wastewater penetration into surrounding soil. If
active septic systems are spaced too close together, wastewater maybe unable to penetrate
the soil at a rate equivalent to or greater than production. When failure occurs,
wastewater rises to ground surface and the bacteriological component causes a nuisance
(offensive odors) and public health risks (from disease).

"The fecal matter of humans may contain human enteroviruses, viruses that infect and
replicate in the intestinal tract, and parasites, such as Giardia. Members of the
enterovirus group include viruses that cause poliomyelitis, aseptic meningitis,
myocarditis, and diseases that cause severe central nervous system disorders (DWA and
UCR, 1993). Enteroviruses are incapable of living outside of primate cells; thus, their
detection is conclusive evidence of relatively recent (less than one year) contamination by
human waste. Another group of viruses, coliphage, is also present in human fecal matter
because they infect Escherichia coli, a bacterium that is always present in human
intestinal tracts. The chemical and physical characteristics of coliphage are similar to
enteroviruses, so coliform counts are often used as indicators for the presence of
enteroviruses because the methods of detection in water and soil samples are relatively
easy and rapid. ‘

"Even if the wastes being processed through the septic tank system undergo complete
biological decomposition and the viruses expire, one of the byproducts is nitrate (NO3).
Nitrate does not sorb out of the soil as do the majority of soluted compounds. Nitrate
either remains in solution and percolates downward or it can be converted to nitric oxide
(NO), nitrous oxide (N,0), and dinitrogen (N,) by denitrification. Denitrification is the

process of degradation of organic carbon by nitrate-respiring micro-organisms in the
absence of oxygen.""

! United States Department of the Interior, U.S. Geological Survey, letter report to John Morgan, General
Manager of MSWD, dated June 17, 1996. )

96-0195/Report/Purpose.ipt 1I-1
6/2/97



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

The USGS conducted a septic tank groundwater contamination study in the Upper
Mojave River Basin which is environmentally similar to the Mission Springs Water
District's area. The contamination potential from septic tank systems is illustrated by the

following described results of the USGS study.

"Because of the similarity in environment, results from the ground-water contamination
potential study recently completed by the USGS in the Upper Mojave River Basin area,
southeast of Victorville, are summarized here and similar calculations are presented for
the Mission Creek subbasin. Although the lithology and aridity are similar between these
two areas, depths to water table around Victorville were considerably shallower, ranging
from 112 to 254 ft between 1988-89 in 12 boreholes at 8 residences, with an average
depth of 150 ft (Umari and others, 1995, Table 3).

"Rates of vertical movement of a wastewater-wetting front, calculated from three
different types of data collected in the Mojave study, ranged from 0.07 ft/d for
unconsolidated, poorly sorted older alluvium and moderately to well-consolidated older
fan deposits to 1.0 ft/d for unconsolidated silty sand and gravel. Based on those rates,
travel time for the wastewater-wetting front to move down 150 ft through the unsaturated
zone ranged from about 6 years to 6 months, although the movement rates of wastewater
(solute) itself are significantly slower (Umari and others, 1995, pg. 53). Thus, the wetting
front from pits constructed prior to the mid-1980s would have reached the water table by
the time of the study. There were no elevated fecal coliform counts in any soil samples
nor elevated nitrate concentrations in ground water samples collected near the water
table; however, monitoring is continuing at two sites (Umari and others, 1995, pg. 79).
There were about 46,000 unsewered residences in the study area of the Upper Mojave
River Basin. It was estimated that, assuming an average discharge of 70 gal/d/person and
2.5 people per household, annual septic-tank wastewater discharge would have been 9000
acre-ft/yr, equal to about 18% of the estimated natural recharge. Concentration of total
nitrogen in the wastewater ranged from 2.2 to 63 mg/L and averaged 46 mg/L (Umari and
others, 1995). Water-quality mixing-model simulations made on the basis of the data
collected in the Victorville study indicate that predicted nitrate-N concentrations in

ground water would exceed 10 mg/L (equivalent to 45 mg/L as NOj3) in less than 20
years under most reasonable assumptions for the various model parameters. Data
collected on nitrate-respiring bacterial activity in the unsaturated zone coupled with the
model simulations support the existence of a nitrogen-removal process and dilution by
vertical mixing with low-nitrate ground water as mechanisms contributing to the non-
elevated concentrations of nitrate in the samples collected."’

Preliminary analysis of the Mission subbasin are as follows.

"As stated previously, the depth to water ranges from 300 to 550 ft below land surface in
the Mission Creek subbasin. Using the range of 0.07 to 1.0 ft/day for the vertical rates of
water movement that were measured in the Mojave River Basin study, the travel times for
the wastewater wetting front to reach the water table in the Mission Creek subbasin range

' United States Department of the Interior, U.S. Geological Survey, letter report to John Morgan, General
Manager of MSWD, dated June 17, 1996.
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from a minimum of 0.8 years (300 ft/1.0 ft/day/365 d/yr) to a maximum of 21.5 years
(550 {/0.07 f/d/365/yr). The actual rates of wastewater (solute) will be significantly less
than the rates for the wetting front, so the period of time for the wastewater to arrive at
the water table will increase accordingly. Because many of the septic tank systems have
been in operation for more than 25 years, these travel time estimates suggest that
wastewater should be reaching the water table in the Mission Creek subbasin."!

It should be noted, however, that the water levels of the hot water side (Desert Hot
Springs Groundwater Basin) are much higher (less than 35 feet of depth from the surface)
than that of the cold water side (Mission Springs Groundwater Basin). Therefore, the hot
water side is more susceptible to contamination from the private sewerage disposal
systems in the Mission Springs service area. Contamination of the hot water side is
subject to traversing the fault and spreading the contamination into the cold water side
groundwater, affecting the District's water supply wells and other users of the regional

groundwater basin.

"There are an estimated 5,230 households utilizing septic tank systems in the Desert Hot
Springs area. Assuming an average daily septic-tank discharge of 23.4 i (Umari and
others, 1995), annual septic-tank wastewater discharge is estimated to be 1,000 acre-ft/yr
[(5,230 households x 23.4 f’/d/household x 365 days/yr)/43,560 ftzfacre)]. Previous
estimates of natural recharge to the area were about 6,000 acre-ft/yr (California

Department of Water Resources, 1964). Therefore, the estimated septic tank discharge is
equal to about 17% of the natural recharge to the area.

"The total nitrogen concentration in septic wastewater is high (22 to 63 mg/L as nitrogen
or 90 to 280 mg/L as nitrate) based on results from the Mojave River Basin study (Umari
and others, 1995). The above absence of widespread high nitrate concentrations in
ground water in the area indicate that either a significant fraction of the nitrogen present
in wastewater is no longer present when it mixes into the ground water, or the nitrate is
confined to shallow depths below the water table that have not been sampled."!

The District has collected information during recent years regarding the District's
water supply wells, private hot water wells, individual privately-owned sewerage disposal
systems, and the hot and cold water sides of the groundwater basin bisected by the
Mission Creek Fault. This information reveals cases where effluent from privately-

owned sewerage disposal systems has commingled with the hot water side of the basin at

' United States Department of the Interior, U.S. Geological Survey, letter report to John Morgan, General
Manager of MSWD, dated June 17, 1996.
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locations where the groundwater is shallow or surfacing in the vicinity of Desert Hot
Springs. As an example, during the mid-1970s District records indicate that water Supply
Well Nos. 10, 11, and 21 were abandoned and plugged due to contamination of the well
water from privately-owned septic tank wastewater disposal systems in adjacent areas, as
evidenced by fecal chloroform, failed bacteriological tests and high nitrate levels. Since
1992, District surveys documented about 100 privately-owned sewefeige disposal systems
which failed and needed to be pumped from 2 to 16 times per year. The District

continues to receive unsolicited comments supportive of constructing sewers.

Problem Definition

From the previous discussion, it is apparent that since there are numerous private
sewage disposal systems in the District, at densities greater than the recommended, the
potential for groundwater contamination is very high. This potential for groundwater
contamination is evidenced by the previously quoted United States Department of the
Interior U.S. Geological Survey Study (Appendix A) and a study prepared by Michigan
Technological University (Appendix B).

Appendix C documents the concerns of various regulatory agencies including the
California Regional Water Quality Control Board (Colorado River Basin; Region 7), the
City of Desert Hot Springs, and the Department of Health Services Office of Drinking
Water. Appendix D and Plate 1 provides information for septic systems that have been
pumped more than once and which are not located in existing assessment districts that
have constructed sewerlines. Plate 1 also shows the locations of the areas with a high
concentration of septic systems in relationship to the District's water supply wells. As
can be seen on Plate 1, the concentrated areas of septic systems lie in upstream locétions
relative to the District's wells. Hence, there is a high probability that groundwater

e s i g
contamination by the septic systems could migrate and seriously impact the only water

supply source for the District.
u—-—"'/-_—‘
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Solution Alternatives

The best solution and most cost effective method of mitigating the potential for
groundwater contamination is to construct sewer pipelines that collect the sewage and
transport the wastewater to the existing treatment plant that safely disposes the treated
effluent in an approved, regulated manner. Construction of the sewer pipelines would
eliminate the risk for groundwater contamination and hence maintain and/of improve the

groundwater quality for the various interests utilizing the basin for their water needs.

Other possible solution alternatives, such as well head treatment or groundwater
basin cleanup, are a reactive type of response to the problem and could be "too little, too
late". Treatment could also change the taste of the water, judged best untreated in a
recent water purveyor competition (Appendix E). Should the groundwater basin incur
mass contamination, these types of alternatives would be extremely costly and take too

long to implement, thus resulting in the loss of a safe water supply for the region.

Consequences of Inaction

As 1s normally the case in situations such as the one that is occurring within the
District's groundwater basins, inaction will only lead to a larger and more devastating
problem. Even if future development would not occur, over time, pollution will
eventually reach the groundwater. The additional growth that is developing will only
accelerate the problem. The local hot springs encourage a large amount of tourism in the
area. Contamination of the Hot Springs would severely impact tourism and the business
community at large. Contamination of the water supply for the area would have

catastrophic consequences.

e

Study Area Determination

Upon review of Plate 1, it is evident that elimination of the highly concentrated

septic systems, especially those which could immediately impact existing water supply
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wells should be included within the study area. Secondly, areas where septic systems
have and are failing should be included in the proposed sewer improvement project area.
Finally, since it is more economical to extend pipelines from existing sewered areas, the
study area should include areas where sewers can be easily extended. Based upon these
criteria, the proposed sewer improvement area (study area) was determined as shown on

Plate 1. s -

As will be discussed in the following chapters, the proposed sewer improvement
areas were divided into thirteen sewer service areas. A review of these service areas was
made to determine the number of sewered and unsewered parcels and those which were
developed and those which are undeveloped. A summary of this information is shown on
Table II-1. As can be seen on Table II-1, there are approximately 3,633 developed -

parcels within the study area that are presently unsewered.
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III. PROJECT AREA CHARACTERISTICS

Political Setting

The study area is situated in eastern Riverside County in southern California and
includes lands both within the incorporated City of Desert Hot Springs and adjacent
unincorporated lands. The approximately 14-square-mile study area represents just less
than 10% of the entire approximately 133-square-mile jurisdiction of Mission Springs

Water District.

Physical Environment

The study area lies at the base of the Little San Bernardino Mountains in the north
end of the Coachella Valley. Dominant physical characteristics are the mountains, the
broad floodplains associated with numerous intermittent drainages and the San Andreas
Fault zone. Open space lands managed by the Federal Bureau of Land Management,
immediately adjoining the study area and further beyond in Joshua Tree National Park, are

beyond the influence of the proposed improvements.

The mountains, drainages and fault noted above are all important features of the
local groundwater resource, protection of which is the purpose of the proposed

improvements.

The study area overlies two groundwater subbasins that are defined by the Mission
Creek Fault. The Mission Creek Subbasin lies to the west of the northwest/southeast
trending fault, with the Desert Hot Springs Subbasin to the east. The groundwater

resources in each of these subbasins are substantially different, with the Desert Hot Springs
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basin producing hot mineral waters and the Mission Creek Subbasin producing high-quality
water suitable for domestic supply. The hot mineral waters drawn from wells to the east of
the fault support the spa industry which is the backbone of the local economy. Wells

located to the west of the fault provide the sole source of local domestic water supply.

N

With its central role as life support and economic support, the locai groundwater
resource has been the subject of considerable attention in the political, social, and economic
development of the local community. The Mission Springs Water District and the previous
individual and mutual water companies, as developers of the water resource have
demonstrated an ongoing commitment to protection of the local resource. Ongoing
monitoring programs and groundwater investigations aimed at gaining a better
understanding of local hydrogeology are an important component of water district

operations.

Sediments in the area are alluvial fan or stream wash deposits characterized by
sands and silts. The thickness of water-bearing sediments in the Mission Springs subbasin
is estimated at 800 to 1,000 feet, with the water table situated 300 to 550 feet below ground
surface. The Desert Hot Springs baéin is much shallower, with water at a depth of about 35
feet. At a few locations within the study area, groundwater surfaces as springs, primarily

along the Mission Creek Fault.

The area receives less than five inches of rainfall per year; however, considering
rates of evapotranspiration, rainfall represents a negligible source of groundwater recharge.
Major sources of recharge are tributary area runoff, subsurface inflow from the surrounding
mountains, irrigation return flow and seepage froﬁ individual wastewater disposal systems,
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as well as limited volumes of irrigation runoff. Tributary runoff comes from intermittent
drainages flowing from the surrounding mountains - including the Little Morongo and
Long Canyon drainages which are tributary to the Desert Hot Springs Subbasin, and the
Mission Creek, Big Morongo Canyon and Dry Morongo Wash drainages which are

tributary to the Mission Creek Subbasin.

Water movement within the basins is generally to the southeast. Since 1952, a
steady, moderate decline in the water levels has been experienced, attributed to
groundwater extractions. The Mission Creek Fault has long been understood to act as an
effective barrier to groundwater movement between the two subbasins. However, evidence
of migration across this barrier has been documented in the area just southeast of the study
area. An ongoing study by researchers at Michigan Technological University is pursuing
development of a computer model to evaluate the possibility of migration of flows from the

Desert Hot Springs Subbasin to the Mission Creek Subbasin (Appendix B).

Septic tank wastewater disposal systems have been in use in the study are for three
to four decades, and the residency status of the local community has shifted from a
primarily resort destination to a community with year-round residents. In the 1970s, three
domestic wells were abandoned due to evidence of excessive coliform, bacteriological and
nitrate concentrations. Th;e elevated level of these contaminants was attributed to seepage
from septic disposal systems prevalent in the study area. More recently, sampling records
for the period 1970 to 1996 evaluated in conjunction with a groundwater study by the
United States Geological Survey (USGS) identified increasing nitrate levels in District

Well Number 22. The USGS conclusion is that this result suggests that septic-tank
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wastewater has contaminated the shallow part of the saturated zone. Of particular concern
relative to protection of the local groundwater resource is the potential for nitrate
contamination because conventional water treatment has no significant effect on nitrate
removal. Nitrate is one of the by-products of the bioiogical decomposition that occurs in
septic systems. Nitrate binds torthe soil and is dissolved into solution as it percolates
toward the water table. It is important to note that the quality of water presently extracted
from District production wells in the Mission Creek Subbasin is of such high quality that
no treatment is required prior to delivery. In contrast, the high mineral content of

groundwater in the Desert Hot Springs Subbasin has limited its use for domestic purposes.

There are still more that 5,000 parcels within the study area utilizing individual
septic disposal systems overlaying the recharge areas for both the thermal and cold water
resources. Investigations conducted as part of the previously-mentioned USGS study
indicate that septic systems in the Desert Hot Springs area at a density 2.3 to 2.8 times the
recommended density (based on local soil conditions) of 0.7 systems per acre. The USGS
¢stimates that the volume of septic tank discharge is equal to about 17% of the natural
recharge to the area. USGS study conclusions regarding septic tank seepage based upon a
similar study in the Victorville area suggested that septage should reach the groundwater
within about 25 years, and that given the longer history of use in the study are, the absence
of widespread nitrogen contamination could be attributed to confinement of nitrate
contamination to the shallow depths not sampled due to the substantially deeper location of
District wells. Further investigations involving new sampling wells that will sample at

varying depths have been recommended.
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It should be noted that data provided by the USGS from one of their recent
groundwater contamination transport studies in the desert area near Victorville, California
indicates that contamination (wastewater wetting front) from privately-owned septic tank
wastewater disposal systems traveled downwards towards the groundwater through the
upper unsaturated portion of the Mojave River Groundwater Basin at velocities ranging
between 0.07 - 1.00 vertical feet per day, depending upon the soil type and characteristics.
District water supply well information indicates static water levels in the wells are dropping
from about 0.6 ft/yr to about 2.6 ft/yr. Hence, based upon the Mojave River groundwater
investigation, it would appear that the wastewater wetting front is moving faster than the

drop in the static water levels of the wells.

Demographics

Because the study area for the proposed improvements is largely located within the
City of Desert Hot Springs, much of the following information is compiled from local, state

and federal tabulations for the City.

Desert Hot Springs began as a resort community with the desert climate and mineral
hot springs attracting elderly persons both as permanent residents and as tourists. Because
of the moderate cost of homes and proximity to jobs ih nearby Palm Springs and the greater
Coachella Valley area, there has been a trend toward younger families moving into the area
as permanent residents. Based upon 1990 Census block-group level data, the population of
the study area is approximately 15,200 (11,670 within the City and 3,530 outside the City).
For comparison, the 1996 State Department of Finance population estimate for the City of

Desert Hot Springs is 14,850. Also of importance relative to local population is the
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dramatic change in population on weekends and during the winter, when the influx of

tourists can result in a doubling of the population.

Reflecting the dominance of young families, the median age of the study area
population is 35 years, with approximately equal proportions of the population over the age
of 65 and under the age of 18, about 26% each (1990 Census). Eti;.rlically: ‘the study area
population is predominately white (approximately 84%), with approximately 18% of the

population considering themselves of Hispanic origin.

The study area includes 8,049 total dwelling units, with 1,826 vacant units (1990
Census). The 1990 Census also indicates that 830, or about 10%, of the dwelling units
within the study area are held for occasional use. The largest percentage of the housing
stock is detached, single-family units (52%), with about 30% of the housing stock within
multiple-unit structures of less than 10 units (29%). Mobile homes make up about 5% of

the housing stock.

The median household income in the study area is $21,303 (1990 Census), with
more detailed block group-level data indicating median incomes ranging from $14,665 to
$45,417 (Plate 2). The 1990 Census reported approximately 800 households (about one in
eight) within the study area received public assistance and that approximately 1,000

households (about one in six) had an income below the poverty level.

The State of California Department of Finance population projections data for
Riverside County reports a 1990 population of 1,195,400 and projected populations of

1,775,00 and 2,406,700 for the years 2000 and 2010, respectively. These figures represent
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an average annual growth rate of approximately 4% for the years 1990-2000 and 3% for the
years 2000-2010. Applying these growth rates to the 1990 study area population of 15,201

yields estimated 2000 and 2010 populations of about 22,500 and 30,200, respectively.

Demographic information is summarized on Table III-1.
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IV. PROPOSED IMPROVEMENTS

The proposed improvements were developed based upon the following process:
* Determination of Projected Wastewater Flows;
* Determination of Design Criteria;
* Development of Preliminary Sewer Layouts and Service Areas;

*  Development of Cost Estimating Criteria;

*  Determination of Construction and Project Costs.

Projected Wastewater Flow

The objective of this section is to project the quantity of tributary wastewater flow
to the proposed facilities in order to determine their sizes. Specifically, the sizes of the
facilities that would need to be determined in this report consist of pipelines and
treatment plant capacity. The sizes of the pipelines have previously been determined in a
Sewer Master Plan dated November, 1991, prepared by NBS/Lowry, Incorporated. The
referenced Sewer Master Plan designates the vast majority of the proposed pipelines to be
8-inch in diameter. It should be noted, however, that these pipeline sizes will need to be
verified during the design process based upon criteria to be presented in following

sections.

The determination of the quantity of the projected wastewater flow is also
required to confirm there is adequate treatment capacity at the District's wastewater
treatment plant. As previously indicated on Table II-1 within the study area there are
approximately 3,633 developed (those with a structure) parcels that are currently
unsewered. The 3,633 parcels include buildings with multiple family structures.
Therefore, the actual number of equivalent dﬁelling units (EDUs) will be greater than the
number of parcels. The District is presently reviewing the actual number of equivalent
dwelling units that are located on the 3,633 developed parcels. Once this review is

complete, an accurate estimate of additional wastewater flow can be made.
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However, in order to estimate an "order of magnitude" projected increase in
wastewater flow at the treatment plant upon completion of the proposed project, the
following methodology was used. Based upon local knowledge of the study area, it is
estimated that there could be about a third more dwelling units in the study area than
there are parcels. Therefore, it is currently estimated that there c_qqld be about 4,800
(3,633 x 1.33+) existing unsewered equivalent dwellings units in the study‘area. Based
upon 1990 census data, Table III-1 shows the area population to be 15,201 people with a
total number of occupied dwelling units of 7,053 including 830 units held for seasonal
use. Hence, there are about 2.2 people/DU. The District uses an average per capita
wastewater flow of 100 gpd/capita. Therefore, the average wastewater flow per dwelling
unit is estimated to be 220 gpd/DU. However, for planning purposes, the District uses a
wastewater generation factor of 240 gpd/DU. Based upon the estimated number of new

connections of existing dwelling units and a wastewater generation factor of 240 gpd/DU,

a flow increase at the treatment plant of about 1,152,000 gpd can be expected.

The District is currently in the process of expanding their Horton Wastewater
Treatment Plant, to which 100% of the study area is tributary, from 1.0 mgd to 2.0 mgd.
A report entitled "Mission Springs Water District Project Report For The Expansion of
The Horton Wastewater Treatment Plant from 1.0 mgd to 2.0 mgd" dated November 10,
1994 prepared by NBS/Lowry, Incorporated indicates the average daily flow to the
Horton Facility to be 0.768 mgd. Therefore, upon completion of the treatment plant
expansion there would api)ear to be sufficient capacity for connéction of the dwelling

units which are a part of this project.

Design Criteria

Wastewater System design criteria basically falls into one of four wastewater
facility components: (1) collection; (2) transportation; (3) treatment; and (4) effluent

disposal. Specific design criteria applicable to this project are for collection and
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transportation facilities. Therefore, assumptions applicable to these two components are
discussed below. It should be noted that the following criteria is from the Mission

Springs Water District's Standards for Sanitary Sewers dated December, 1972.

Wastewater Flows

The flow used for the design capacity for sewers and sewage lift stations shall be
the "computed peak flow", which shall be determined on the basis of projected land use
and average daily per capita flow. The average daily per capita flow for the Mission

Springs Water District is 100 gallons per capita per day.

Sewer flows shall be computed from projected land use and population density
over the area tributary to the sewer reach under consideration. The following peaking

factors shall be applied to the sewer flows as determined above:

Average Flow (mgd) Peak Factor
0.00-0.01 4.0
0.05 3.4
0.10 32°¢
0.20 3.0
0.30 28
0.50 2.7
0.80 2.6
1.00 25
1.50 2.4
2.50 2.3
400 2.2
6.00 2.1
10.00 2.0
15.00 1.9
30.00 1.8

Design flows from commercial, industrial, hotels, motels, campgrounds, etc. are

determined in consultation with the District.
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Collection Sewers

Collection sewers in this report are considered to be pipes less than 10 inches in
diameter. These pipes should be designed under peak conditions to be flowing one-half

full. Sewer diameters are determined by means of Manning's formula, using a roughness

coefficient of 0.013.

Trunk Sewers

The capacity to be provided in each section of a trunk sewer is based on the peak
tate of flow calculated for the area tributary to that section. For each area this rate is the
summation of peak domestic, commercial, and industrial rates plus storm water inflow

which is known as the peak wet weather flow.

Trunk sewer lines are sized on the principle of conducting wastewater at a
minimum velocity of 2 ft/sec when flowing 50 percent full, and are sized to carry peak
hourly flows without surcharge. A mean pipe friction coefficient of roughness of n =

0.013 1s used for tentative new pipe sizing.

When possible, the pipelines should be designed to flow by gravity. Pump
stations should be installed only when existing topography prevents gravity flow or to

avoid excessive trench depths.
A summary of design criteria for gravity flow sewer pipelines as follows:

The preliminary hydraulic sizing of gravity sewers should be based on Manning's
formula, with a roughness coefficient (n) equals to 0.013. A safety factor should be
included in the design of all collection lines to account for errors due to the variability of
the initial approximation of flow and partial clogging of the sewer. The method of
accounting for the inherent variables is to limit the depth of flow. The following list

shows the design depth of flow ratio:
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Ratio of Depth of Sewage Flow

Pipe Diameter (In Inches) to Diameter of Sewer
8 0.50
10 and greater 0.75

Since low velocities in the sewers will cause deposition of solids and result in
sulfide problems, minimum slopes should be set to maintain a flow velocity of not less
than 2 feet per second during maximum flows. The following is a list of the minimum

allowable slopes:

Minimum Slope

Pipe Diameter (In Inches) (Feet/100 feet)
8 40
10 29
12 22
15 16
18 A2
21 10
24 and greater 08

Manholes shall be located at all junctions, all changes in direction, and all changes
in pipe size. Where the distance between manholes required for the foregoing reasons
exceeds 350 feet, good judgment should be used in placing intermediate manholes at
points of probable sewer intersections, or lacking other reasons, at approximately equal

intervals. In general, the maximum of 350 feet should be observed.

Vitrified clay pipe material, unless otherwise indicated, is assumed to be used in
future construction for purposes of comparative cost evaluation. However, final
recommendation of any specific sewer pipe material will be made at the time of final

design.
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Initially, some of the new trunks or interceptors may not have sufficient velocity
(greater than 2 fps) to prevent deposition of solids. These lines may require special
preventative maintenance of other control procedures for the first few years to prevent the

formation of hydrogen sulfide and subsequent damage to the pipe.

Inverted Siphons

The purpose of an inverted siphon is to carry the flow under an obstruction such as
a stream or depressed highway and to regain as much elevation as possible after the
obstruction has been passed. Self-cleaning velocities (2 to 3 fps) should be obtained at
least once a day, even during the early years of operation. To insure adequate minimum
velocities, it may be necessary to use multiple lines. Flow in these lines can be regulated
by control structures such as overflow weirs. Inverted siphons may require cleaning more

often than gravity sewers.

A conservative Hazen-Williams C of 100 (Manning n from 0.014 to 0.018) should
be used to calculate head loss. Material that would be considered for siphons include VCP
and concrete lined ductile iron pipe. Final selection of pipe materials would be made

during the detailed design phase.

Force Mains

Force mains are designed to flow full with minimum velocities required to
prevent deposition of suspended solids. Velocities normally fall within a range of from 3
to 5 fps. A velocity of 2 fps is considered to be sufficient to prevent settling of solids, but
velocities of from 2.5 to 3 fps are required to resuspend those which already have
accumulated in the force main. If flushing velocities are attained once or twice a day,

excessive deposits are not likely to occur.

Material that would be considered for force mains is mortar-lined ductile iron

pipe. Final selection of pipe materials would be made during the detailed design phase.
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Diameters were calculated using the Hazen-Williams formula with a coefficient of

roughness equal to 110.

Pump Stations

Pump stations should be planned to have three units of equal size. One or two
units could operate at one time with the third unit acting as a standby in case one of the
primary units fail. Two pumping units operating at the same time should be sized to
handle the peak hourly flow. Large pump stations should be designed for staged
construction where necessary. Large pump stations provide for complete separation of
wet and dry wells with easy access to both. The smaller pump stations are assumed to be
a packaged unit type that are installed below grade and access is made through a manhole
structure. In all cases, standby drives or power units will be provided in cases where

bypassing cannot be allowed around the pump station.

Preliminary Sewer Layouts and Service Areas

In order to determine preliminary sewer layouts and service areas, tributary
wastewater flow areas had to be developed. The tributary sewage flow areas (service
areas) shown on Plate 3 were developed based on two criteria. First, in undeveloped
regions, tributary sewage flow areas were determined from Riverside County Flood
Control Topographic Maps (1 inch equals 400 feet). Thus, only generalized tributary
areas could be determined due to the accuracy of the maps. The exact drainage
boundaries may vary when future engineering plans are developed. Therefore, in the
undeveloped areas, the wa;stewater was assumed to flow based on the natural drainage

patterns of the existing topography.

In the developed areas of the study area, the tributary sewage flow areas were
based on the layout of the existing collection system. These areas are also approximate
since many areas adjacent to existing sewer lines may be able to drain differently than

originally assumed.
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To permit an analysis of the finances necessary to construct new sewers, preliminary
layouts or designs of the proposed facilities were made for each service area. These layouts
are preliminary. Many factors may change with a more focused design engineering report.
Hence, it is expected that relocation and/or resizing of some of the facilities may be required
at a later date as a result of detailed engineering analysis during the preparation of

construction drawings and specifications.

The proposed sewage pump station (service areas L & M) should be designed so
ready expansion can occur when necessary. Thus, mechanical equipment may be installed
at various stages of development. In general, large trunk and interceptor sewers should be

designed for long-term requirements.

Gravity flow pipelines should be designed with the latest pipe materials providing
rubber or plastic ring joints to assure a permanent water tightness. Vitrified clay pipe
material, unless otherwise indicated, is assumed to be used in future construction of gravity
pipelines for purposes of comparative cost evaluation. Final recommendation of any

specific sewer pipe material, however, will be made at the time of final design.

Based upon the locations of the existing sewerlines, capital improvement projects
proposed by the District, and the tributary topographical areas previously discussed, the
study area was divided into thirteen sewer service areas. These thirteen service areas are

shown on Plates 3 through 9.

Cost Estimation Criteria

Proper and consistent cost estimation is essential in determining the feasibility of a
proposed project. Construction costs for all plans are based upon preliminary layouts of
proposed facilities. For estimating purposes, the prices of comparative work were obtained

from a variety of available sources of current information such as recent project bid data,
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literature publications, telephone and personal contacts with manufacturers and suppliers of

equipment.

In reviewing the cost estimates presented herein for the proposed projects, it is
essential to realize that changes in estimates during final design will alter the totals to some
degree, and that future changes in the cost of material, labor, and equipmept will certainly
cause comparable changes in the cost summarized herein. Some of the specific cost
estimating factors are discussed in the following subsections. The cost data presented herein
is comprised of two primary components: estimated construction costs and estimated

project costs.

Estimated Construction Costs

The basic estimated construction costs apply to preliminary design and layout of the
major facilities required for the proposed facilities. In such layouts, detailed construction
drawings and specifications are not required. Instead, reasonably close approximations of
the size, location, route and cost of the various facilities were developed in sufficient detail
to permit cost estimates to be made. Estimated construction costs were based upon what one

might expect of a "low bid" price to construct the required improvements.

Estimated Project Costs

In addition to construction costs which are commonly referred to as "hard costs",
incidental costs, commonly referred to as "soft costs", which are necessary during the
planning, design, and construction of the project, must be included to obtain an overall or
total project cost. Project costs include construction costs, construction contingencies,
design engineering, surveying and mapping, geotechnical, legal and administration,
inspection, environmental documentation (excluding an EIR and/or EIS) assessment
engineering and finance. The total project cost in this report has been determined to be 1.45
times the estimated construction cost plus land acquisition costs. It should be noted that the

total project costs include public right-of-way portions only (i.e. sewermain to
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R-O-W line). Private side costs (i.e. abandonment of septic system and construction of the
lateral from the R-O-W line to the structure) are not included. These private side costs are
estimated to be $1,300-$2,100 per parcel. Additionally, sewer connection charges which are
currently at $1,910/EDU are not included. The connection charge is comprised of two

components: (1) wastewater treatment facility expansion (83%); and (2) interceptor line

installation (17%). L g

A contingency allowance is made for uncertainties associated with preliminary
design. Such factors as differences in final lengths and exact topography associated with the
pipelines, unknown underground substructures, and changes made during construction, are a
few of the many items which may increase contract costs and for which some allowance

must be made in preliminary design estimates.

The cost of engineering services for major construction projects may include special
investigations, predesign reports, surveys, foundation explorations, location of interfering
utilities, detailed design, preparation of contract drawings and specifications, construction
inspection, materials testing, and final inspection of the completed work. Depending on the
size and type of the project, total engineering costs may range from 7 to 20 percent of the
contract cost. The lower percentage applies to large projects and those which do not require
a large amount of preliminary investigation. The higher percentage applies to smaller

projects or to those which require a relatively large amount of preliminary work.

Legal costs would include items such as assistance in R-O-W acquisition,
specification review, construction contract review and approval, coordination during
construction, etc.  Administrative costs would be those associated with contract
administration, progress payments to the Contractor, change orders, notice of completion,
etc. Assessment engineering and financing costs are those associated with securing funds to
pay for the proposed improvements and determination of equitable method(s) of sharing the

costs (i.e. costs to benefits). Environmental documentation includes those basic services
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necessary to obtain environmental clearance to perform the construction. However,
extensive environmental services such as those that would be necessary for an

environmental impact report and/or environmental impact statement are not included.

Construction costs can be expected to undergo long-term changes in keeping with
corresponding changes in the national economy. The best available ba;grp_eter of these
changes is the Engineering News-Record Construction Cost Index (ENR-CCI), which is
computed from prices of construction materials and labor. For purposes of this report, cost
data are based on an ENR-CCI Los Angeles of 6519 (September, 1996). By reference to the
ENR-CCI at any future date, the estimated construction costs included herein can be
adjusted to match the current costs at that future date. This allows the estimated costs to be

updated to the time when actual construction is undertaken.

Cost Estimates

Total project costs for this report were derived based upon two components. The
first component is costs relating to the collection system improvements within the thirteen
sewer service areas (Plate 3). The second component is costs relating to the District's trunk
sewer capital improvement projects that are required to provide service to several of the

sewer improvement areas (Plate 3).

Construction and project costs were determined for each of the thirteen service areas
of the first cost-estimating component and were based upon preliminary layouts of the
proposed sewers in these service areas. Cost estimating data for construction was based
upon the unit construction cost figures provided in Appendix F. Using the unit construction
cost in Appendix F and the estimated quantity of sewer main and laterals, total estimated
construction and project costs were determined for each of the thirteen service areas. Table
[V-1 provides a summary of the total estimated construction and project costs for the

thirteen proposed sewer areas.
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Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

The second cost-estimating component consists of District capital improvement
projects (Plate 3) that are required to provide sewer service to several of the above
mentioned sewer service areas. These projects are itemized on Table IV-2 along with their

estimated project costs.
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TABLE V-2

MISSION SPRINGS WATER DISTRICT
SEWER IMPROVEMENT PROJECT
CAPITAL IMPROVEMENT PLAN PIPELINES
PRELIMINARY PROJECT COST ESTIMATE

ITEM TOTAL ESTIMATED
NO. PROJECT DESCRIPTION 'PROJECTCOST 1
1 Two Bunch Palms Trail sewer extension - 1,950 linear feet of
8" vitrified clay pipe on Two Bunch Palms Trail from LaMesa
to West Drive to serve the new elementary school $220,000

2 Project #37 sewer interceptor - 2,900 linear feet of 8"
vitrified clay pipe and 10,900 linear feet of 12" vitrified clay
pipe to provide sewer service into the Corsini School area $923,000

3 Project #37A addition - 2,500 linear feet of 8" vitrified clay
pipe from Project #37 north on Mountain View Road $136,000

4 Project #37B addition - 1,600 linear feet of 8" vitrified clay
pipe from Project #37 north into the Miracle Hill area $88,000

5 Project #37C addition - 3,300 linear feet of 8" vitrified clay
pipe from Verbena Drive north and east into the Two Bunch
Palms Trail area north of Miracle Hill $289,000

6 Project #52 sewer interceptor - 7,900 linear feet of 8"
vitrified clay pipe from Eighth Street and West Drive north.
Installation in West Drive, Mission Lakes Boulevard, Santa
Cruz Road and Casa Grande Drive $700,000

TOTAL ESTIMATED PROJECT COST $2,356,000

I Mission Springs Water District Annual Budget for fiscal year 1996-97.

96-0193 Report/Tables.xls
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V. PROJECT BENEFITS

From the background information previously presented, it is evident that a
wastewater system improvement project is required that will significantly reduce the
potential of and hopefully eliminate a groundwater contamination event. When the
District expands it's Alan L. Horton Wastewater Treatment Plant from 1,000,000 gallons
per day to 2,000,000 gallons per day, one of the primary benefits of the expansion will be

to provide a safe and reliable facility to treat the area's wastewater.

As previously presented, the groundwater basin on the northeast side of the
Mission Creek Fault (Plate 1) generally contains hot water at a depth of about 35-75 feet,
or less in certain locations near the fault. The primary business activity and economic
base of the community within the District's area centers upon commercial spas, mineral
baths, hotels, motels, etc. which depend upon utilizing privately-owned hot water vertical
wells for source of supply. The groundwater basin on the southwest side of the fault
generally contains cold water at a depth of about 300-550 feet. The District's sole source
of water supply for its domestic/fire protection system is from its pristine cold water
vertical deepwells. Further, in near future, Colorado River water will also be available
through a turnout in the aqueduct to resupply the Mission Creek Subbasin. Therefore,
protection of the groundwater does not only protect the economic base of the community

but also the only source of water supply for the District and surrounding agencies.

Construction of the proposed sewer project is planned to mitigate the threat of
groundwater contamination, by sewering the 3,633 presently unsewered developed
parcels. This proposed sewerline extension project will: (1) benefit the City's economic
base mainly comprised of existing and future commercial spas, mineral baths, hotels, and
motel businesses by protecting the quality of the hot side groundwater; (2) benefit the

existing and future homeowners and businesses by eliminating the need for expensive,

96-0195/ReporvBenefil, rpt V-1
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repetitive pumping and/or replacement of individual. privately-owned failing sewerage
disposal systems; (3) benefit all existing and future residential and business customers
connected to the District's domestic/fire protection system by protecting the quality of the
cold side groundwater; and (4) benefit other existing and future downstream users of the

regional groundwater basin.

S,

In summary, a sewer improvement project must be implemented that will
accomplish the District's goal of mitigating the potential of groundwater contamination.
The successful implementation of such an improvement project will benefit the
community at large by maintaining the area's groundwater quality thus eliminating any

catastrophic public health event.
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VI. IMPLEMENTATION, PRIORITIES AND FUNDING

Implementation

Procedure

The items to be completed subsequent to this Project Report, necessary to

implement the proposed phased sewer improvement project include:

Make applications for funding assistance.
Continue public participation.

Obtain environmental compliance.
Obtain necessary permits and easements.

Finalize funding programs and financial plan.

o A oW R o=

Establish final phased-construction priorities.
7. Complete final design plans and specifications.

8. Perform project construction.

Regulatory Compliance

During implementation of the proposed sewer improvement project, compliance
is required with the regulations and policies of the California Regional Water Quality
Control Board, the California Department of Health Services Office of Drinking Water,
the Riverside County Environmental Health Department, and of the Federal, State, and/or
County funding agencies involved in the final funding program(s), including California
Environmental Quality Act (CEQA) and National Environmental Protection Act (NEPA)

documentation as required.

96-0193/Report/Implemnt.rpt VI-1
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Priorities

Implementation Plans

The implementation plan may need to be adjusted subsequent to further
investigations and determinations including funding eligibility/availability, public
participation/input, groundwater contamination studies, growth areas, ~development
densities, septic system failure rates, environmental documentation, etc. — all of which
can affect final financing plans and/or construction time schedules for all or any portion

of the proposed sewer improvement project.

Funding

As shown on Plate 3, the proposed sewer project i1s phased into service areas A
through M, plus trunk mains named Extension 37, Addition A, Addition B, Addition C,

Extension S-2, and Two Bunch Palms Trail.

The District’s and Webb’s staff jointly determined the unit construction cost-
estimating data for the sewermains and sewer laterals. This data is summarized in
Appendix E. Sewermain unit construction costs total $58.30 per lineal foot (for 8” VCP),
and lateral unit construction costs total $1,155 per each (4”7 VCP). Construction costs
include VCP mains and laterals, pavement work, manholes, mobilization, traffic control,
shoring and bracing, special construction items such as sand-cement slurry backfill under
“tunneled” existing concrete facilities (i.e. curb and gutter), existing landscape and
facility repair and/or replacement, ductile iron sewer pipe (where required), concrete

encasement, etc.

96-0195/Report/Implemnt.rpt VI-2
613197



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

Utilizing the unit construction costs developed in Appendix E, Table IV-1
subtitled Preliminary Project Cost Estimate summarizes for each service area A through
M the sewermain length, sewermain construction cost, number of unsewered parcels,
sewer lateral construction cost from main to R-O-W, total COIlStI'_]}CFiOl’l cost, and total
estimated project cost. Project cost is 1.45 times construction cost to provide funding for
construction contingencies, engineering, legal, assessment engineering, geotechnical
services, inspection, finance, and District administration. Construction costs are based
upon the ENR-LA index of 6519 (September, 1996). Private on-site costs for
abandonment of septic system and construction of the lateral from the R-O-W line to the
structure are not included. The District's sewer connection charge is also not included.
The estimated project cost for the proposed sewer collection facilities for service areas A

through M totals $43,730,000, for a total sewermain pipeline length of 358,200 lineal

feet, including appurtenances.

Some years ago, final design-level plans were prepared for the District detailing
the proposed sewer collection facilities for the service area A (Mission Lakes) portion of
the entire project. During December 1996, for purposes of an independent check of
current sewer construction costs in the Desert Hot Springs area, a qualified local sewer
contractor priced the construction of the sewer collection facilities proposed for Mission
Lakes, based upon the detailed plans previously prepared. The local sewer contractor’s
price was within $40,000 of the total estimated construction cost of $3,700,000 for
Service Area A, thus indicating basic confirmation of the construction cost estimates

utilized herein.

96-0195/Report/Implemnt.rpt VI-3
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Regarding the sewer trunk mains named Extension S-2 and 37, Additions A, B, C,
and Two Bunch Palms Trail, Table [V-2 summarizes for each facility the sewermain
length and size, and estimated project costs. The estimated project cost for the proposed
trunk sewermains totals $2,356,000 for a total trunk main length of 31,050 lineal feet,

including appurtenances. N s

The overall estimated project cost for the proposed sewer collection facilities for
service areas A through M including the proposed six (6) trunk sewermains totals
$46,086,000 for a total sewermain pipeline length of 389,250 lineal feet, including

appurtenances.

During the second half of 1996 the District borrowed $5,000,000 via an
installment sale agreement. The purpose of the loan was to provide funding for: (1) the
advance construction of these six (6) trunk sewermains; (2) reimbursement to the District
for sewer expenses regarding increasing capacity of the existing Horton Wastewater
Treatment Plant; (3) lining existing sewer mains in the Desert Crest Country Club area;
(4) sewer hookup program development within existing Assessment District No.’s 1,3,4
and 7; (5) reserve for purchasing 90 acres for siting the proposed regional Wastewater
Treatment Plant in the North Palm Springs area, and; (6) funding required accounts and
costs appurtenant to the issuance and execution of the installment sale agreement. Table
VI-1 lists by line-item the description and estimated project cost for each scheduled
disbursement by the trustee from the installment sale trust account totaling $5,000,000.
The District is presently underway to complete the various items of work listed in Table

VI-1, with completion planned for some of the itemsin advance of processing the
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TABLE VI-1

MISSION SPRINGS WATER DISTRICT
SEWER IMPROVEMENT PROJECT
DESCRIPTION AND ESTIMATED PROJECT COSTS
INSTALLMENT SALE AGREEMENT

TOTAL
LINE SCHEDULED DISBURSEMENTS ESTIMATED
ITEM FROM INSTALLMENT SALE AGREEMENT (1996) PROJECT COST!
#) (Description) (%)
1 Construct Trunk Sewermain Extension 37 $ 923,000
2 Construct Trunk Sewermain Addition A $ 136,000
3 Construct Trunk Sewermain Addition B $ 88,000
4 Construct Trunk Sewermain Addition C $ 289,000
S Construct Trunk Sewermain Extension S-2 $ 700,000
6 Construct Trunk Sewermain Two Bunch Palms $ 220,000
7 Reimburse District for SRF Loan for Increased WWTP $ 951,676
Capacity
8 Reimburse District for Engineering for Increased WWTP § 270,000
Capacity
9 Reimburse District for Lining Existing Main, Desert Crest $ 545,000
Country Club
10 Existing Assessment Districts 1, 3, 4 & 7. Add remaining $ 79,800
unconnected developed properties to the sewer collection
system
11 Reserve for Purchase 90 Acres for Regional WWTP $ 335,000
12 Construction Contingency and Costs of Securing Loan $ 462,524

TOTAL § 5,000,000

! District's estimated costs.

96-0195/Report/Implemnt.rpt VI-5
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assessment district procedures involved with the construction of sewer collection
facilities for service areas A through M (Plate 3). Those portions of the disbursement
arnbunts made under the District’s installment sale agreement, then determined to benefit
one or more of the sewer service areas A through M, are planned to be added into the
total project cost of each respective assessment district in proportion to benefit received,;

thereby reimbursing the District accordingly for such eligible costs.

Implementation Plans

The District is tentatively planning to implement phased-construction of the
proposed sewer project; initially constructing the six (6) sewer trunk mains, followed by
combining the project collection facility work for the 13 service areas A through M into
individual or combined assessment districts. This tentative plan is subject to future
adjustments due to the results of further considerations including the District's Board

policies, funding, public input, technical, environmental, and other issues.

Preliminary Financial Analysis for the Project

The District is tentatively planning to implement phased-construction of the
proposed sewer project; initially constructing the six (6) sewer trunk mains, followed by
combining the project collection facility work for the 13 service areas A through M into
individual or combiﬁed assessment districts. This tentative plan is subject to future
adjustments due to the results of further considerations including the District's board

policies, funding, public input, technical, environmental, and other issues.

96-0195/Report/Implemnt.rpt VI-6
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The following analysis is performed to obtain an estimate of costs per unsewered
parcel to evaluate financial feasibility. The total project costs were spread on an
unsewered parcel basis and will require further analysis as each assessment district is
formed. Presently only Service Area "A" has had an analysis completed that identifies
equivalent dwelling units and other uses on which the costs were spread. The future more
in-depth analysis will identify the land uses or potential land uses within each service
area. A daily residential waste water discharge quantity will be used as a base unit to
determine an equivalent dwelling unit amount for all other land uses (those other than
single family residential). These other land uses include multifamily, commercial,

industrial, institutional and recreational.

As can be seen on Table IV-1 Service Area "G", has a very low number of
parcels, (193), with a fairly high construction cost $1,830,000. Upon review of Plate No.
8, it can be seen that a substantially large portion of this service area has not been sub-
divided and consists of some larger parcels. When an analysis is performed for the
potential land use of those large undivided parcels, the unsewered parcel count, or
ultimately the equivalent dwelling units, will be increased significantly. The same type
of analysis will be necessary for Service Area "J", "K" and "M". There is also a school
and the Riverside County Housing Authority located near the terminus of Extension 37.
In addition, there are some large areas beyond the boundaries of the proposed service
areas that will eventually be served by Extension 37, and Sewer Additions "A" and "B".

At the present time, the entire costs of the trunk sewer facilities have been assigned to the

96-0195/Report/Implemnt.rpt VI-7
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aforementioned service areas which currently do not include potential service areas

outside the proposed.

It should be noted that the Mission Springs Water District has a sewer connection
fee that will be charged in addition to any assessment district costs and also there will be
an on-site cost for the abandonment of the existing septic tank system and connection to

the proposed sanitary sewer system.

The following is an analysis that provides estimated costs per parcel for individual
and combined sewer service areas. It should be noted that these cost estimates do not

take into consideration any cost reduction that would occur if grants can be obtained.

Service Area "A" (Plate 5)

° Total Number of Equivalent Dwelling Units (EDU's) are from Actual Counts
Provided by the Staff of Mission Springs Water District and are calculated as
follows:

168 Condominiums x 0.75 = 126 Equivalent Dwelling Units (EDU's)
901 Single Family Lots = 901 Equivalent Dwelling Units
126 EDU's + 901 EDU's = 1,027 total EDU's

. Total Estimated Project Costs = $5,370,000

° Assessment Calculation/DU

$5,370,000 PIOjeCt Costs _ $5,228.82/EDU
1,027 EDU's

. Annual Costs per EDU Based on a Bond Term for 20 Years at 7.5 Percent
is $98.10 per $1,000 of Assessment

$5,228.82 % $98.10 = $512.95
$1,000

96-0195/Report/Implemnt.rpt VI-8
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Service Area "B" and "C" (Plate 6)
. Total Estimated Project Costs

Area "B" $ 1,170,000
Area "Cr $ 2,250,000
Line S-2 $ 700,000
$ 4,120,000 A =

. Total Number of Unsewered Parcels from Table 1I-1
Area "B" 268
Area "C" 442
Total 710

. Total Cost Per Unsewered Parcel

$4,120,000 - g5.802.82
710

o Annual Cost Per Unsewered Parcel Based on Bond Term of 20 Years at 7.5
Percent is $98.10 Per $1,000 of Assessments

$5.802.82 _g98.10= $569.25/per year
1,000.00
Service Area "D" and "E" (Plate 6)
. Total Estimated Project Costs
Area "D" $ 5,700,000

Area "E" $ 3,180,000
$ 8,880,000

o Total Number of Unsewered Parcels from Table II-1
Area "D" 992
Area "E" ' 509
Total 1,501
o Total Cost Per Unsewered Parcel
96-0195/Report/Implemnt.rpt VI-9
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$8,880,000 _ $5.916.06
1,501

. Annual Cost Per Unsewered Parcel Based on Bond Term of 20 Years at 7.5
Percent is $98.10 Per $1,000 of Assessments

$5.916.06 - $98 10 = $580.37/per year T
1,000.00

Service Area "F" (Plate 7)

. Total Estimated Project Costs
Area "F" $ 5,660,000

. Total Number of Unsewered Parcels from Table II-1
Area "F" 1,142

. Total Cost Per Unsewered Parcel

$5.660,000 = ¢4.956.22
1,142

° Annual Cost Per Unsewered Parcel Based on Bond Term of 20 Years at 7.5
Percent is $98.10 Per $1,000 of Assessments

$4,956.22  — $98.10 = $486.20/per year
1,000.00

Service Area "G" (Plate 8)
. Total Estimated Project Costs
Area "G" $ 1,830,000
. Total Number of Unsewered Parcels from Table II-1

Area "G" 193

96-0193/Report/Implemnt.rpt VI-10
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° Total Cost Per Unsewered Parcel

$1,830,000 — g9 481.86
193

° Annual Cost Per Unsewered Parcel Based on Bond Term of 20 Years at 7.5
Percent is $98.10 Per $1,000 of Assessments

$9.481.86 — $98.10 = $930.1 7/per year
11,000.00

Service Area "H" (Plate 8)

. Total Estimated Project Cost
Area "H" $ 2,100,000
Addition "C" $ 289,000
Total $ 2,389,000
J Total Number of Unsewered Parcels from Table II-1
Area "H" 364
° Total Cost Per Unsewered Parcel

$2,389,000 _ $6,563.18
364

° Annual Costs Per Unsewered Parcel Based on Bond Term of 20 Years at 7.5
Percent is $98.10 Per $1,000 of Assessments

$6,563.18 —g98.10= $643.85/per year
1,000.00

96-0195/Report/Implemnt.rpt VI-11
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Service Area "I", "J", and "K" (Plate 8)

Total Estimated Project Cost

Area "I" $ 1,680,000
Area "J" $ 3,130,000
Area "K" $ 1,670,000
Sewer Extension 37 $ 923,000
Addition "A" $ 136,000 o *‘
Addition "B" $ 88,000
Total $ 7,627,000

Total Number of Unsewered Parcels from Table II-1

Area "I" 333
Area"J" 566
Area "K" 262
Total 1,161

Annual Costs per Unsewered Parcel Based on a Bond Term of 20 Years at 7.5
Percent is $98.10 per 1,000 of Assessment

$7,627,000 _ $6,569.34
1,161

Annual Costs Per Unsewered Parcel Based on Bond Term of 20 Years at 7.5
Percent is $98.10 Per $1,000 of Assessments

$6,569.34  —$98.10 = $644.45/per year
1,000.00

Service Area "L" and "M" (Plate 9)

Total Estimated Project Costs

Area "L" $ 4,870,000
Area "M" $ 5,120,000
Total $ 9,990,000

Total Number of Unsewered Parcels from Table [I-1

96-0195/Report/Implemnt.rpt VI-12
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Area "L" 826
Area "M" 916
Total 1,742
. Total Costs per Unsewered Parcel

$£9,990,000 _ $5,734'79
1,742

. Annual Costs Per Unsewered Parcel Based on Bond Term of 20 Years at 7.5
Percent is $98.10 Per $1,000 of Assessments

$5,734.79 = $98.10 = $562.58/per year
1,000.00

A summary of the forgoing costs is provided on Table VI-2. It should be noted
that these costs are estimates only. The final costs will be based upon actual construction

bids, incidental costs, and bond rates. Further, the following observations are noted.

. Service Area "B" and "C" include the total costs of line S-2. This line may be

prorated to other service areas depending upon further analysis.

J Service Area "G" has only 193 parcels and a cost of $1,830,000. This parcel
count is a bit misleading as there are some very large undeveloped properties
within the Service Area and subsequent development will increase the number of

unsewered parcels in this Service Area substantially.

° Service "H" includes the total cost of Addition "C". This line, more than likely
will be prorated to other areas that are presently unsewered and are not part of this

study.

96-0193/Report/Implemnt.rpt VI-13
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TABLE VI-2

MISSION SPRINGS WATER DISTRICT
SEWER IMPROVEMENT PROJECT
PROJECT COST SUMMARY PER PARCEL"*>*H

SEWER ESTIMATED PROJECT  ESTIMATED ANNUAL DEBT
SERVICE AREA® COST PER PARCEL?® SERVICE PER PARCEL"*
A $5,230° 85180
B, ¢” $5,810 $570
D,E $5,920 $585
F $4,960 $490
G $9,490" $935
H" $6,570 $645
I, K2 $6,570 $645
L M $5,740 $565

" The District is tentatively planning to implement phased-construction of the proposed sewer project;

initially constructing the six (6) 1996 capital improvement projects (Plate 3), followed by combining
the project collection facility work for the 13 service areas A through M (Plate 3) into individual or
combined assessment districts. This tentative plan, including the combination of service areas shown, is
subject to future adjustments due to the results of further considerations including the District's board
policies, funding, public input, technical, environmental, and other issues.

This analysis was performed to obtain an estimate of costs per unsewered parcel to evaluate financial
feasibility. The total project costs were spread on an unsewered parcel basis and will require further
analysis as each assessment district is formed. A future more in-depth analysis will identify the land
uses or potential land uses within each service area and identify the number of equivalent dwelling
units. When the analysis is performed for the potential land use of large undivided parcels, the
unsewered parcel count, and ultimately the equivalent dwelling units, will be increased which would
consequently reduce the costs per residential parcel. In addition, there are some large areas beyond the
boundaries of the proposed service areas that will eventually be served by Extension 37, and Sewer
Additions "A" and "B". At the present time, the entire costs of these trunk sewer facilities have been
assigned to the appropriate service area which currently do not include potential service areas outside
the proposed. Finally, the costs provided do not reflect any reduction in project costs should grants
become available.

Costs are based upon Engineering New Record (ENR) Construction Cost Index, Los Angeles,
September, 1996 (ENR 6519). Right-of-way and land acquisition costs are not included.

[[¥]
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Refer to Plate 3.

Costs do not include "on-site" costs such as abandonment of the existing septic tank system and the
private side lateral from the street right-of-way to the structure to be sewered. These private side costs
are estimated to be $1,300 - $2,100 per residential parcel. Also, it does not include the District's sewer
connection fee which is presently $1,910/EDU.

Costs rounded up to nearest $10 increment.

Costs rounded up to neared $5 increment.

Annual cost per unsewered parcel based on bond term of 20 years at 7.5%.

Estimated cost per EDU. o

Includes Line 8-2 (Plate 3). This line may be prorated to other service areas depeﬁding on further
analysis.

Service Area "G" has only 193 parcels and a cost of $1,830,000. This parcel count is a bit misleading
as there are some very large undeveloped properties within the Service Area and subsequent
development will increase the number of unsewered parcels in this Service Area substantially.

Includes Addition "C" (Plate 3). This line, more than likely, will be prorated to other areas that are
presently unsewered and are not a part of this study.

Includes Sewer Extension 37, Addition A, and Addition B (Plate 3). Service Areas "I", "J", and "K"
have been assessed for all of Sewer Extension Number 37. In addition, there is a large County housing
project and an elementary school included in these service areas that are only counted as one parcel.
Subsequent analysis will identify the number of EDU's within these service area. In addition, there are

significant areas beyond the boundaries of these service areas that will receive service from Sewer
Extension Number 37.

12

It should be emphasized that subsequent work will determine the exact amount of existing and future
EDU's which will provide a more accurate depiction of costs to the customers.



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

. Service Areas "[", "J" and "K" have been assessed for all of sewer Extension
Number 37. In addition, there is a large County housing project and an
elementary school included in these service areas that are only counted as one
parcel. Subsequent analysis will identify the number of EDU's within these
service areas. In addition, there are significant areas beyond the-boundaries of

these service areas that will receive service from Sewer Extension Number 37.

. It should be emphasized that subsequent work will determine the exact amount of
existing and future EDU's which will provide a more accurate depiction of costs

to the customers.

Finally, as previously presented, the above mentioned costs do not include the
costs of the abandonment of the existing septic tanks, the connection of the structure to
the right-of-way line (on-site sewer lateral). In addition, there are sewer connection fees
in the amount of $1,910/EDU that are required at the time of hook-up by the Mission

Springs Water District.

Potential Funding Sources/Programs

A few years ago, the District made initial contact with the California State Water
Resources Control Board (SWRCB) for financial assistance for extending the District’s
wastewater collection system into unsewered areas, resulting in the District being placed
on their annual Priority List (Wastewater Collection System SRF Project No. C-06-4250-
310) which was the first step towards possible funding assistance under the State

Revolving Fund (SRF) Loan Program. The SWRCB’s annual Priority List included this

96-0193/Report/implemnt.rpt VI-16
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proposed wastewater collection project at a $25,700,000 cost, and having a Priority Class
D. This proposed project has continued to be placed on the SWRCB’s annual Priority
List each year, pursuant to their routine annual correspondence to the District, and the
District’s affirmative response. Appendix G contains a copy of the SWRCB’s latest
Notice to All Agencies dated November 7, 1996 including page 25 of the current Priority

List showing Mission Springs Water District’s wastewater collection project.

Last year, the District initiated written contact with U.S. Congressman Sonny
Bono (44th District, California) and State Assemblyman Jim Battin (80th District),
requesting their help and guidance in obtaining grants that would offset the high cost of
this proposed wastewater collection project. Appendix H contains copies of the District’s
letters dated June 20, 1996, addressed to the legislator’s local offices. Both Congressman
Bono and Assemblyman Battin responded verbally to the District’s General Manager

John Morgan, offering their continuing assistance in this regard.

During December, 1996 as requested by the District, Webb reviewed and updated
a comprehensive list of potential funding sources for this proposed sewer project
including Federal, State and County agencies/programs, which tentatively identified for
further review about three dozen sources. Webb next obtained and reviewed written
summaries of each identified funding program, including phoning some agencies as
required, for initial screening purposes and to verify names and addresses in preparation
for transmitting the District’s initial correspondence. This initial screening of the three
dozen sources resulted in the preliminary selection of ten agencies, handling twenty

potential funding programs, who are the contacts for reviewing the District’s initial

96-0193/Report/Implemnt.rpt VI-17
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correspondence regarding funding availability, eligibility, etc. Appendix I contains a
listing of funding contacts including names and mailing addresses, along with the
name/title of the one or more potential funding programs initially handled by each contact
organization. Also, as requested by the District, Webb is currently completing
preparation of the initial correspondence package for the District’s transmittal to each
funding contact organization. Appendix J contains a copy of said initial correspondence
package titled “Overview of Mission Springs Water District and Background Information
for Proposed Sewer Project” (Final Draft, dated April 7, 1997) including the attached 11”
x 177 Plate 1 and Tables 2 through 4. The District plans to follow-up as required with all

prospective  grant/loan funding sources, including pre-applications, applications,

meetings, etc.

In addition, the District plans to transmit copies of said initial correspondence
package (Appendix J) to the appropriate Federal, State and County legislators, requesting
Special Legislative Appropriation(s) for grant assistance to offset the high cost of this
proposed wastewater collection project. The District plans to coordinate closely with the

legislators involved with handling these special appropriations.

As shown on Plate -3, ten of the thirteen service areas planned for construction of
sewer collection facilities under this project, and almost all of the six proposed sewer
trunkmains, are located within the boundary of the City of Desert Hot Springs. The
District plans to continue close coordination with the City regarding all aspects of this
project, including exploring the possibility of the City applying for and possibly
obtaining grant funds (such as Community Development Block Grant, or other funding

96-0193/Reporv/Implemnt.rpt VI-18
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program available to cities) for a contribution in aid of construction towards the cost of

project facilities located within the City.

The District is currently completing preparation of a letter requesting written
responses supporting this proposed sewer project, explaining needs for sanitary sewers
and recommending support through grants and loans. Appendix K contains a draft copy

of the District’s letter, along with the mailing list including regulators, legislators and

various public organizations.
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VII. PRELIMINARY ENVIRONMENTAL EVALUATION

Overview
The pipeline and lift station improvements proposed under this sewer
improvement project are essentially limited to paved roads within areas of existing
development in the City of Desert Hot Springs. The following limited lengths of pipeline
are located outside of existing disturbance areas (i.e. paved roads) and are the focus of the

following discussion:

Sewer Extension 37 (2900 linear feet of 8-inch diameter sewer and 10,900 linear
feet of 12-inch diameter sewer to provide sewer service into the Corsini School

area).

Addition B (1600 linear of 8-inch diameter sewer from Project 37 north into the

Miracle Hill Area).

Terrace Way/Pomelo Drive Connection (approximately 400 linear feet of 8-inch

diameter sewer to drain Pomelo Drive into Terrace Way).

Casa Grande/Santa Cruz Road Connection (approximately 400 linear feet of 8-
inch diameter sewer connecting the Casa Grande sewer to the Santa Cruz Road

sewer).

96-0195/Report/Prelim mt VII-1
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Mission Lakes Boulevard/Little Morongo Road Connection (it is anticipated that
this section of 12-inch diameter sewer will be reconfigured to be constructed in

Mission Lakes Boulevard. and Little Morongo Road).

Potential Issue Aréas

The preliminary evaluation summarized below is based upon the impact areas
outlined in the standard California Environmental Quality Act checklist form and the
various federal statutory regulations that are typically considered in environmental
evaluations pursuant to various federal programs. The following summarization of
potential issues considers existing information from local general plans, established
mapping resources and recent aerial photographs of the study area. The nature of the
proposed improvements and conditions in the project area eliminate potential constraints
related to land use and planning, population and housing, energy and mineral resources,
hazards, noise, public services, aesthetics, recreation, coastal resources, agricultural lands,

forest lands, wild and scenic rivers, and wilderness areas.

Geologic Problems

As noted in the preceding discussion of the physical setting, the study area is
bisected by the Mission Creek Fault which is a splay of the San Andreas Fault, for which
a Special Studies Zc;ne is designated. While the potential magnitude of impact for the
proposed pipelines and lift station is limited, the exposure nevertheless exists, and
presents the potential for spills of raw waste in the event of a pipeline break or pump
failure as a result of seismic activity. Established engineering design features and District

operation ( valves and shut-down procedures) address this potential.

96-0195/Report/Prelim.mt VII-2
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Water

The out-of-street pipeline segments include crossings of intermittent drainages
and alluvial fan areas within designated flood zones. The subsurface nature of proposed
pipelines and nature of flood flows across the broad plains limit th'?__ exposure to damage
related to scour and exposure of the pipelines. Standard engineering practic;: will ensure
consideration of scour hazard and incorporation of necessary design features to protect
the proposed improvements and the floodplain. If federal funding is pursued, compliance

with the "practicable alternative" evaluation requirements of Executive Order 11988 may

be required.

Air Quality
The study area is within a designated blowsand hazard area. Relative to air
quality, this means that established construction methods may be required to control

particulate emissions during facility construction.

Transportation/Circulation

The project may temporarily inconvenience local residents during construction of
pipeline segments within local roads. Considering standard traffic control measures and
the limited duration of potential impacts at any one location, this is not considered a

significant issue.

Biological Resources

Based upon review of existing resources and informal consultation with United

States Fish and Wildlife Service representatives, several federal and/or state-listed species

96-0195/ReportPrelim.mt VII"3
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are potentially present in the project area, including the Coachella Valley fringe-toed
lizard, desert tortoise, flat-tailed horned lizard, and San Bernardino gilaia. Habitat for the
desert bighorn sheep is restricted to the mountains beyond the potential impact area.
Also, a comprehensive plan for protection of the fringe-toed lizard is in place; although
the project established a mitigation fee area which includes part of the study area for the
proposed improvements, the proposed project is exempt from mitigation fees because it is

a public works project.

The proposed sewer conveyance facilities will result in delivery of additional
flows to the District's Horton wastewater treatment plant. The Horton plant is presently
designed to treat a volume of 1 million gallons per day, while receiving flows of
approximately 0.8 mgd. Engineering plans and specifications are available for an
expansion to a capacity of two million gallons per day and construction is scheduled to
begin when additional capacity is required. The approximately 5,000 unsewered
residences would represent an additional flow of about 1.1 million gallons per day based

upon an average flow of 100 gallons per capita per day.

Cultural Resources

Considering known information about Indian occupation and historic settlement
of the Desert Hot Springs area, there is some potential for existence of cultural resources
within potential disturbance areas for the proposed improvements. Prior to any
construction, a records search will be conducted and, if necessary, site-specific surveys by

a qualified cultural resources specialist will be conducted.
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Summary of Preliminary Environmental Evaluation

The proposed improvements are substantially located in existing developed areas
and represent limited potential for environmental imbacts. Established programs and
practices are available to address potential issues related to seismicity and blowsand
hazards. Further evaluation of potential impacts related to flood hazard, biological
resources, and cultural resources may be fequired for portions of facilities located outside
existing disturbance areas. While much of the proposed improvement project would
likely be considered categorically exempt under the California Environmental Quality
Act (CEQA) , and categorically excluded under the National Environmental Policy Act
(NEPA), it is expected that out-of-road improvements and potential issues related to
biological resources, flood hazard, and cultural resources will require preparation of an
initial study to support adoption of a negative declaration under CEQA and preparation of

an environmental assessment to support adoption of a finding of no significant impact

(FONSI) under NEPA.
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VIII. PUBLIC PARTICIPATION

Public Involvement to Date

The District's commitment to public involvement is evidenced by the fact that
they have a community coordinator who is a full time employee of the District that

prepares informational material for District customers and staff.

The Mission Springs Water District has been involved in educating the public
about the protection of groundwater since the early 1990s. - This public involvement
began with a survey sent out to the customers served by the Mission Springs Water
District to solicit their thoughts regarding septic tanks, water quality, sewers, and the cost
of constructing additional sewers. The community responded by informing the District
that they believed sewers were superior to septic tanks and they wanted sewers but they
would not pay for them. Realizing the resistance to the installation of additional sewers
throughout the District, the Board of Directors decided to first educate the community
and then take another look at the problem. The educational process started about 1990 in
the local schools. The District spoke to various civic groups including the Rotarians,
retired community members, Mayor's Breakfast Meetings, The Hoteliers Association
meetings and to each City Council person of the City of Desert Hot Springs. The Water
District also started a quarterly eight page pamphlet called "The Pipeline". Topics
covered in this pampbhlet are all inclusive, everything of which the District needs to make
the public aware of including the need for sewers and how important they are to protect
the groundwater quality within the community. This pampbhlet is sent to each customer.
The District also instituted a Waterways column in the local newspaper that covers
current news on District activities and water quality. This column is written by the

District's Community Coordinator on an as-needed basis and offered by the newspaper as
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a public service. This has proven very successful in the past and the District will

continue to use it.

The Water District is one of the first Southern California communities to become
a National Groundwater Foundation Member, which has evolved into the Groundwater
Guardian Committee within the local Chamber of Commerce. This committee runs
groundwater information programs which have made great progress in educating
residents about their number one resource within the community - groundwater quality.
From time to time, there is also a news program on the local cable channel discussing
groundwater issues as they relate to the community as a whole. Efforts of the
Groundwater Guardians resulted in the water being judged best untreated (second best
against the other - four treated waters) in an international water tasting and competition,

held in Berkeley Springs, West Virginia, February 22, 1997 (Appendix E).

Other sources of information provided to the public include the District's
"Speakers' Bureau" which utilizes staff members to provide informational programs to

various organizations throughout the District.

Description of the Proposed Program

The District, at the present time, is conducting numerous public informational
meetings to educate the community on the potential groundwater pollution problems that
the District and the community as a whole is facing. The public meetings include
information on the geological makeup of the basin, including discussion of the Mission
Creek Fault which causes hot water on the north side of the community and cold water on
the south side of the community. Because of this fault the community is well known
throughout Southern California for its spas and hot springs. This has enhanced the tourist
industry in the community, and it is emphasized in these public meetings that to continue
this tourist trade it is very necessary to protect the groundwater quality on both sides of

the fault line. In addition to the geologic makeup of the basin, the president of the
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Groundwater Guardian Committee gives talks about the groundwater guardian's goals
and objectives. Also, there are presentations on assessment districts and other funding
mechanisms to install the sanitary sewer systems and also the financial impact of doing
nothing. In other words, the cost of cleaning up the groundwater is and will be much
more expensive than preventing the pollution from occurring in the beginning. The
Mission Springs Water District is also conducting site tours by bus for residents who are
interested in viewing the District's existing facilities, including water wells, the
wastewater treatment plant and other District facilities that relate to the sanitary sewer
system. Also during these site tours the fault is pointed out and areas of heavy septic
tank use and how they relate to the existing wells and the potential for the pollution of
those wells. These site tours and workshops will continue for a period of time and will be
followed up with meetings regarding the formation of assessment districts which will
fund the construction and installation of the sanitary sewer systems. There will be

continued mailings and hearings to keep the public involved, educated, and informed.

Summary of Project Related Qutreach

In summary, the Mission Springs Water District is heavily involved in public
education of the community as a whole about the need to protect the groundwater.
Education of the community is evidenced by the eight-page pamphlet "The Pipeline", the
Waterways column in the local newspaper, the Groundwater Guardian Committee and the
continued public educational meetings and site tours. The Water District has a full-time
employee who coordinates all of these activities to insure that the residents of the
community and the customers of the Mission Springs Water District are fully aware and

educated about the great resource they have - their groundwater.
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APPENDIX A

U.S.G.S. GROUNDWATER STUDY
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Mission Springs ‘ Water District
Directors g "
Nancy Wright
Prosident
Dorothy Glass
Vieo President
Mary Gibsoa
Joha Wamer
Jack Webb

October 18, 1996

A. Hubert Webb

c/o Albert A. Webb Associates
. 3788 McCray St.

Riverside, CA 92506

Groundwater Management- Misﬁon Creek Subbasin

Officers

Joha L. Mergaa
Genersl Msnager
Justine A Mayo
Secre
Censultants
Brunick, Alvarsz & Battersby
Attomays
NBSLowry
Enginsers

Lund & Buttry
Auditors

‘Twas ﬁnaBy able to track down all of the parncxpants for our meetmg which has been set for

Monday, December 2nd, at 10 am. Thxs seemed to fit everyone s schedule

Jack Oberle, General Manager of Desert Water Agency, has agreed to have the meeting at his

agency and provide lunch. The location is:

1200 S. Gene Autry Trail
Palm Springs, CA 92262
(619-323-4971)

Please call me with the number of people you will be bringing so we know how many to expect.

| Sincerely,

N
John L. Morgan
General Manager

Enclosure

66-575 Second Street, Desert Hot Springs, California 92240 » 619/329-6448
Fax 619/329-2482



U.S. GROLOGICAL SURVEY
Water Resources Division
California District
Sacramento Projects Office
I"edmalzgougd&g. Room W-2233

Way
crameato. Cgrgfgnﬁa 05825
(916) 979-2615
Pax (916) 979-2668
http:/fwater. wr.usgs.gov

June 17, 1996

Mr. John Morgan

Mission Springs Water District
66575 E. Second St

Desext Hot Springs, CA 92240

Dear Whitey:

Attached is a short summary about our study of the contamination risk potential to the groundwa-
ter aquifers in your service arca. It discusses the poteatial problem of contamination from septic
tank gystems, the factors influencing the groundwater sitation, and some of the questions being
examined in our analysis.

Please let me know if this is sufficient for your meeting with CYWD snd DWA managers. I wish
you well in your effort to talk and plan together to best utilizc and protect your groundwater.

Sincerely, 2
Mart Tkehara
Hydrologist

OFTIONAL FOHM 03 (T-803

__FAX TRANSMITTAL [.@,3*——
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TWsunY ™16 97906 :a_-"
fax ¥ e = 65
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Mission Springs Water District (MSWD) requested the U.S. Geologicul Survey (USGS) to cvalu-
ate the poteatial risks of contaqﬁnation 10 groundwater from septic tank systcms in their service

ares which is centered in the city of Descri Hot Springs. Gmunciwam in the arca, at the northend
of Coachella Valley, is found both as a potable drinking-wauter supply and as a gwthamaﬁy-

S

heated resource. The two aquifers arc separuted by the Mission Creck Fault, u splay of the San
Andreas Fault, which obliquely biseuts the city. Geothermal groundwater iz found cast of the

northwest-trending fault zone, and potable water is locaied to the west of the fault.

The USGS did not colfect new data and examined existing data provided by MSWD und reviewed
data ﬁom previous USGS studies of similar situations, most notubly one in the Victorville arca,
Three primary aspects of this kind of a risk contamination study are the geology, the hydrology,
and the septic tank operational characteristics, Data cxamined incleded water 1c.vc‘1. emperature,
and chemistry data for cold and hot water wells; well constructlcn datu. Septic tank densities and

a.rcal extent und other potcatial sources of gmundwntcr contamination were also rcﬂcwcd.

Groundwater flow paths are critical in the study of grouadwater contamination issucs, and in this-
locale, the role of Mission Creek Fauli2s a barrier to or conduit for groundwater Aow is u key
question. Examination of the data provided indicates that the fault is curently an effective barrier
10 groundwater flow at the northern (upgradicnt) end of the hydrologic subbasins. On the basis of
water chemistry and water level data, it appcars‘t'hat, in the past, soni;: water from the thermal
aquifer had migrated to the cold aquifer southcast of the city, south of Dillon Rd, between View

and Corkhill Roads.



A

' ° Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

Ractors influencing groundwater migration are recharge sources und conditions, and water quality
consideratlons such as differing densities duc to mincral content and watcr temperature. How do
man-induced changes in the hyﬂrologlc reglme affect groundwater? Could artificial recharge,
whether intcnuonall or incidental, exacerbate other problems? Factors influencing groundv;ata‘
contamination aro heavily influenced by the characteristics of the mbsurfa.ce mechum. Does the
soil-contaminant reaction dissipate or alter or concenirate the contuminant? How do the phyéical

properties of the subsurface lithology influcnce the mobility of the contaminant? One of the con-

_ cerns in considering the thermal aquifer contamination potential is that the thermal groundwatet is

very shallow and actually seops at the surface in some places near Miracle Iill. The risk of con-

tamination to this rerource from a number of sources is high under these circumstances.

One of the keys to protecting groundwaler 1esources is to monitor various aspects of the wyui- |
fer(s), such as water levels or certain water chemistry parametess. Recommendations to be pre-
sented by the USGS in the final report will include suggestions about what to monitor and target
Jocations. Barly detection of chunges in cxis_ling conditions, where no contamination has yct been

measured, may enable chunges in practices to eliminate or reduce the source of the contaminant.

Prepared by
Marti lkehara
USGS Hydrologist
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TRANSPORT OF CONTAMINANTS FROM WASTEWATER DISPOSAL
SYSTEMS NEAR MISSION CREEK SUBBASIN,
DESERT HOT SPRINGS, CALIFORNIA

PROBLEM ,

Septic tank wastewater disposal systems have been in use in the Desert Hot Springs community
for three to four decades, and the city has changed from being a predominantly resort destination,
noted for their natural hot water spas, to a community with year-round residents. In 1995, there
were about 5,230 septic tank systems in the city of Desert Hot Springs and surrounding communi-
ties. Contamination of ground water resulting from the increasing quantity of wastewater dis-
charge into the unsaturated zone is a major concern to the area’s water purveyor, Mission Springs
Water District (MSWD). The underlying alluvial aquifer on the west side of the city of Desert Hot
Springs is the sole source of public water supply and alternate sources of water are not available.
Wastewater contains contaminants, such as nitrogen, bacteria, and organic chemicals, that may
degrade the quality of ground water and render it unsuitable for potable consumption. Because the
Mission Creek subbasin is a sole source aguifer for Desert Hot Springs and surrounding commu-
nities, it is prudent to determine the potential for ground-water contamination from septic tank
wastewalter.

STUDY OBJECTIVES

The objectives of the proposed study are:

1. to measure the vertical distribution and concentrations of various chemical forms(species) of
nitrogen and other compounds in the unsaturated zone and the shallow part of the saturated zone
at two sites, and :

2. to determine the potential for ground-water contamination from septic-tank wastewater.

DESCRIPTION OF STUDY AREA

Geography

Desert Hot Springs is an urban community of about 15,000 people (14,390 people in 1994, State
Controller’s office) situated at the far northern end of Coachella Valley in Riverside County,
Southern California. It is about 60 mi east of Riverside, about 10 mi north of Palm Springs, and
about 12 mi south of the town of Yucca Valley. Desext Hot Springs, at an altitude of about 1,100
£t, is at the base of the Little San Bemardino Mountains which extend fo the north and east and
rise to elevations exceeding 5,000 ft (fig. 1). This arca receives less than 5 in. of rainfall per year,
and has hot, dry summers and mild winters. '

Geology

Other than the active stream channels, all of the sediments in the area are alluvial fan or stream
wash deposits in former channels (California Division of Mines and Geology, 1968). Lithologic
logs examined show that there are essentially no clay deposits, so the predominant sediments are
sands and silts, with minor amounts of cementation. The absence of clay deposits suggests that
the sediments are relatively permeable. The thickness of water-bearing sediments around the cen-
ter of the Mission Springs subbasin is on the order of 800-1000 ft thick (Geotechnical Consult-
ants, Inc., 1979, plate 8.)

A series of northwest-trending, principally strike-slip faults traverse this northern end of Coach-
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ella Valley. One of these faults is the Mission Creek Fault, with the upthrown side on the north-
cast. This fault divides the ground-water system into a thermal-water aquifer on the northeast
side, known as the Desert Hot Springs subbasin, and a cold-water aquifer on the southwest,
known as the Mission Creck subbasin (fig. 1). Farther southwest are other faults, notably the Ban-
ning Fault and Gamnet Hill Fault, which further compartmentalize the ground-water flow system.
The faults have been mapped on the basis of geomorphology and botanic growth patterns visible
in aerial photographs as well as evidence in the field. Cracks in manmade structures in the city
delineate the location of Mission Creek Fault, and palm oases (Two Bunch Palms) and other
heavy vegetative growth demarcate where ground-water surfaces as springs along this fault zone.
Indirect evidence that Mission Creek Fault controls ground-water mobility are the differences in
water levels and water chemistry, including temperature, on opposite sides of the divide. The low
permeability of most faults, usually resulting from the presence of fault gouge, makes them effec-
tive barriers to ground-water flow. Fault gouge is pulverized, clayey material found between the
walls of some faults and filling a fault zone. It is formed by the crushing and grinding of rock
material as the fault developed, as well as by subsequent decomposition and chemical alteration
caused by subsurface circulating solutions (Bates and Jackson, 1980, p. 224).

Hydrology
For the period 1949-78, annual rainfall averaged 4.7 inches at a rain gage (2S/5E-30P) in the
northeast part of the city (Geotechnical Consultants, Inc., 1979). As is typical of arid desert envi-
ronments with meager rainfall, potential evapotranspiration is much greater (on the order of 6 or 7
times) than average annual precipitation and results in negligible recharge from precipitation. At
present, there are no artificial recharge facilities operated by MSWD, so the primary sources of
recharge are tributary runoff, subsurface inflow from surrounding mountains, irrigation return
flow and the water treated by individual wastewater disposal systems. The average seasonal tribu-
tary runoff from Mission Creek, the predominant (intermittent) stream in Mission Creek subbasin,
was estimated to be 6,000 acre-ft for the period 1935-1957 (Department of Water Resources,
1964, p. 111). The average seasonal (annual) subsurface inflow from Morongo Valley through Big
and Little Morongo Canyons was estimated to be about 200 acre-ft for the same period (Depart-
ment of Water Resources, 1964, p. 113). An artificial source of recharge in the Mission Creek sub-
basin is return flow of irrigation water from the Mission Lakes Golf Course and surrounding
residences, northwest of Desert Hot Springs. Another source of recharge is the wastewater from '
septic tank systems in the Mission Lakes area and the southwestern part of Desert Hot Springs.

None of the five named streams in the two subbasins are perennial, so there is no surface water
outflow from the Mission Creek or Desert Hot Springs subbasins. Ground water springs, while
important to the development of the city’s economy, do not discharge significant quantities of
water in terms of the water budget (Tyley, 197 1). Evapotranspiration from the ground and from
phreatophytes (native vegetation) is also a negligible source of ground-water discharge. The
majority of ground-water discharge is pumpage from wells, both potable cold water and thermal

water used in spa operations. MSWD owns 14 cold-water potable-supply wells, 9 of which are
currently active (Table 1).

Water-level elevations observed in wells in Mission Creek subbasin indicate that ground-water
flow is generally to the southeast in the western part of the basin, basically parallel to the fault
boundaries, and to the south and southwest in the eastern part of the basin (fig. 2) . Three public-
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supply wells in T2S/R4E-Section 36, MSWD Wells 22, 24, and 29, are probably altering the
regional flow direction near the wells. The depth to water ranges from 300 to 550 ft in the area of
Big Morongo Wash and Mission Creek channels, west of the city of Desert Hot Springs.

Ground-water quality _ _

‘Water analyses done in 1993 from samples collected at the five MSWD wells in the Mission
Creek subbasin that produce the majority of the water supplied for drinking water have been plot-
ted as Stiff diagrams and are displayed adjacent to their locations (figure 3). Stiff diagrams display
the relative amounts of the principal constituent cations and anions in milliequivalents per liter,
and often include total dissolved solids (TDS). The cations shown are calcium (Ca), magnesium
(Mg), and sodium plus potassium (Na + K) on the left side of the axis, and the anions are chloride
(Q1), sulfate (SO,), and bicarbonate (HCO5) shown on the right. They were plotted in the same
order (counterclockwise from the upper left) as those depicted on Plate 13 of Geotechnical Con-
sultant’s report for ready comparison with historic data. Comparisons between the 1993 and 1978
analyses show little change in the general chemical composition of these waters.

" To date, human fecal coliform counts and nitrate concentrations of samples from public potable
water supplies and thermal water wells have not exceeded maximum contaminant levels (MCL)
for these parameters. Data from about 10 samples from 1970 to 1996 are provided (table 2) and -
graphed (figure 4) for nitrate (as NOj), chloride (C1), and sulfate (SO, )for water from MSWD
Well 22 and Well 23 and one sample from Well 30, which replaced Well 23 in production. In Well
22, variable nitrate (as NO3) concentrations have been observed, increasing from a low of <1 ppm
(parts per million, equivalent to milligrams per liter) in 1982 to a high of 6 ppm in 1993. This
variability may suggest that septic-tank wastewater has contaminated the shallow part of the satu-
rated zone. :

CONTAMINATION RISKS FROM SEPTIC SYSTEMS

Of particular concern is the potential for nitrate to contaminate the aquifer because conventional
water treatment has no significant effect on nitrate removal from water (National Academy of Sci-
ences, 1974). Primary drinking water standards state that the MCL for nitrate concentration is
either 45 mg/L as NO;™ (promulgated by California Department of Health Services) or 10 mg/L.as -
nitrogen (N)(promulgated by the U.S. Environmental Protection Agency [EPA]) (California
Department of Water Resources, 1995). High levels of nitrate pose a risk to infants, particularly
under 3 months old, who are bottle fed with formula prepared with tap water (U.S. EPA, 1986).
Under certain circumstanges, nitrate can be reduced to nitrite in the gastrointestinal tract and
reach the bloodstream, reacting directly with hemoglobin to produce methemoglobin, conse-
quently impairing transport of oxygen by the blood. Although many infants have drunk water that
exceeded the MCL without developing the pediatric disease methiemo globinemia, serious and
occasionally fatal poisoning of infants has occurred enough to warrant promulgation of water
quality standards for this contaminant. The differences in susceptibility are not understood but
appear to be related to a combination of factors including nitrate concentration, enteric bacteria,
and the lower acidity that is characteristic of the digestive systems of baby mammals.

The issue of nitrate, bacteriological and virological contamination potential from septic system
effluent to both the potable cold water and the thermal water resources is of significant concern.
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There are a total of about 5,230 septic systems on record with MSWD as of October 3, 1995
(Nona Crawford, MSWD, written commun., 1995). The majority are active all year long and the
rest are in operation seasonally when part-time residents occupy dwellings during the mild win-
ters. A small sampling of subsurface waste disposal system densities in Desext Hot Springs, over-
lying both the thermal and cold ground-water subbasins, indicated that between 1.6 and 2.0
systems per acre was typical, which is 2.3 to 2.8 times, respectively, the recommended density of
0.7 systems per acre (Desert Water Agency [DWA] and University of California, Riverside
[UCR], 1993) pg. 16). The density of systems in the Mission Lakes area, which completely over-
lie the cold water subbasin, was even highier, at 2.4 systems per acre (fig. 5). Septic systems gen-
erally consist of two parts-—-a septic tank or pit and a seepage pit arca. Bacterial digestion in the
tank reduces the volume of collected solids, and converts organic matter into simple chemical
compounds and septage (DWA and UCR, 1993). After passing through the septic tank, wastewa-
ter enters a secpage pit area and migrates downward into the soil. Dispersion arcas must provide
sufficient surface area to allow wastewater penetration into surrounding soil. If active septic sys-
tems are spaced too close together, wastewater maybe unable to penctrate the soil at a rate equiv-
alent to or greater than production. When failure occurs, wastewater riscs to ground surface and

the bacteriological component causes a nuisance (offensive odors) and public health risks (from
disease).

The fecal matter of humans may contain human enteroviruses, viruses that infect and replicate in
the intestinal tract, and parasites, such as Giardia. Members of the enterovirus group include
viruses that cause poliomyelitis, aseptic meningitis, myocarditis, and diseases that cause severe
central nervous system disorders (DWA and UCR, 1993). Enteroviruses are incapable of living
outside of primate cells; thus, their detection is conclusive evidence of relatively recent (less than
one year) contamination by human waste. Another group of viruses, coliphage, is also present in
human fecal matter because they infect Escherichia coli, a bacterium that is always present in
human intestinal tracts. The chemical and physical characteristics of coliphage are similar to
enteroviruses, so coliform counts are often used as indicators for the presence of enteroviruses
because the methods of detection in water and soil samples are relatively easy and rapid.

Even if the wastes being processed through the septic tank system undergo complete biological

decomposition and the viruses expire, one of the byproducts is nitrate (NOy"). Nitrate does not
sorb out of the soil as do the majority of soluted compounds. Nitrate either remains in solution
and percolates downward or it can be converted to nitric oxide (NO), nitrous oxide (N,0), and
dinitrogen (N7) by denitrification. Denitrification is the process of degradation of organic carbon
by nitrate-respiring micro-organisms in the absence of oxygen. '

CONTAMINATION POTENTIAL FROM SEPTIC TANK SYSTEMS

Results from a Septic Tank Study in Mojave River Basin _

Because of the similarity in environment, results from a ground-water contamination potential
study recently completed by the USGS in the Upper Mojave River Basin area, southeast of Vic-
torville, are summarized here and similar calculations are presented for the Mission Creek subba-
sin. Although the lithology and aridity are similar between these two areas, depths to water table
around Victorville were considerably shallower, ranging from 112 to 254 ft between 1988-89 in
12 boreholes at 8 residences, with an average depth of 150 ft (Umari and others, 1995, table 3).
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Rates of vertical movement of a wastewater-wetting front, calculated from three different types of
data collected in the Mojave study, ranged from 0.07 ft/d for unconsolidated, poorly sorted older
alluvium and moderately to well-consolidated older fan deposits to 1.0 ft/d for unconsolidated
silty sand and gravel. Based on those rates, travel time for the wastewater-wetting front to move
down 150 ft through the unsaturated zone ranged from about 6 years to 6 months, although the
movement rates of wastewater (solute) itself are significantly slower (Umari and others, 1995, pg.
53). Thus, the wetting front from pits constructed prior to the mid-1980s would have reached the
water table by the time of the study. There were no clevated fecal coliform counts in any soil sam-
ples nor elevated nitrate concentrations in ground water samples collected near the water table;
however, monitoring is continuing at two sites (Umari and others, 1995, pg. 79).. There were
about 46,000 unsewered residences in the study area of the Upper Mojave River Basin. It was
estimated that, assuming an average discharge of 70 gal/d/person and 2.5 people per household,
annual septic-tank wastewater discharge would have been 9000 acre-ft/yr, equal to about 18% of
the estimated natural recharge. Concentration of total nitrogen in the wastewater ranged from 2.2
to 63 mg/L and averaged 46 mg/L (Umari and others, 1995). Water-quality mixing-model simula-
tions made on the basis of the data collected in the Victorville study indicate that predicted nitrate-
N concentrations in ground water would exceed 10mg/L (equivalent to 45 mg/L as NO3) in less
than 20 years under most reasonable assumptions for the various model parameters. Data col-
lected on nitrate-respiring bacterial activity in the unsaturated zone coupled with the model simu-
lations support the existence of a nitrogen-removal process and dilution by vertical mixing with
low-nitrate ground water as mechanisms contributing to the non-clevated concentrations of nitrate
in the samples collected.

Preliminary analysis of the Mission Creek subbasin

As stated previously, the depth to water ranges from 300 to 550 ft below land surface in the Mis-
sion Creek subbasin. Using the range of 0.07 to 1.0 ft/day for the vertical rates of water movement
that were measured in the Mojave River Basin study, the travel times for the wastewater wetting
front to reach the water table in the Mission Creek subbasin range from a minimum of 0.8 years
(300 £t/1.0 ft/day/365 d/yr) to a maximum of 21.5 years (550 £1/0.07 £t/d/365 dfyr). The actual
rates of wastewater (solute) will be significantly less than the rates for the wetting front, so the
period of time for the wastewater to arrive at the water table will increase accordingly. Because
many of the septic tank systems have been in operal jon for more than 25 years, these travel time
estimates suggest that wastewater should be reaching the water table in the Mission Creek subba-
sin.

There are an estimated 5,230 households utilizing septic tank systems in the Desert Hot Springs
area. Assuming an average daily septic-tank discharge of 23.4 £t (Umari and others, 1995),
annual septic-tank wastewater discharge is estimated to be 1,000 acre-ft/yr [(5,230 households x
23.4 f5/d/household x 365 days/yr)/43,560 ft2facre)]. Previous estimates of natural recharge to
thie area were about 6,000 acre-ft/yr (California Department of Water Resources, 1964). There-
fore, the estimated septic tank discharge is equal to about 17% of the natural recharge to the area.

The total nitrogen concentration in septic wastewater is high (22 to 63 mg/L as nitrogen or 90 to
280 mg/L as nitrate) based on results from the Mojave River Basin study (Umari and others,
1995). The absence of widespread high nitrate concentrations in ground water in the area indicate
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that either a significant fraction of the nitrogen present in wastewater is no longer prosent. when it
mixes into the ground water, or the nitrate is confined to shallow depths below the water table that

have not been sampled. Additional studies are needed to determine the fate and transport of the
septic tank wastewater.

STUDY APPROACH ' :

The objectives of this study will be met by investigating the transport of septic-tank wastewater at
two key sites. The rate of wastewater movement and changes in concentration of selected contam-
inants with depth in the unsaturated zone and the saturated zone will be monitored at each site.
Both sites would be near wastewater systems that are active year-round, but one site would be
representative of the older (>25 years) septic tank systems installed in Desert Hot Springs and
shallower depth to ground water, and the other would be sited near the younger (< 25 years) sys-
tems in Mission Lakes and greater depths to water. The approximate locations (shown in fig. 4)
are T2/R4E-Section 23, as close to Well 28 as practical yetnear a septic tank system, and T2S/
RSE-Section 31 near Southwest Drive.

Drilling and Data Collection

Drill-Core Samples: Because of the relatively large depth to water, the ODEX (overburden drill-
ing by the excenter) method will be employed at both sites. Core samples of undisturbed sedi-
ments will be collected while drilling. Core sammples will be collected continuously from land
surface to a depth of 10 ft beneath the bottom of the seepage pit, then at 10- or 20-ft intervals to
the water table. Core will be obtained in three sections of 6-in. hollow tubing. A sub-sample from
each section will be analyzed for moisture content and grain size using standard soil laboratory
analytical procedures. A second sub-sample from the middle section will be submitted for biolog-
ical analysis. All remaining material will be immediately sealed in glass jars and frozen to protect
against microbial activity.

Monitoring Instruments: )

A suction lysimeter will be installed to allow periodic sampling to detect moisture in the unsatur-
ated zone and to assess changes in pore-water chemistry. At each site, a water-quality well will be
completed at three different depths to allow sampling at specific depths of the aquifer. The three
depths of screened casing to be installed for each set of multiple wells are 1) within the top 10 ft,
2) at about 50 ft, and 3) at 100 ft below the water table.

Chemical and Biological Analyses of Core Samples: Field specific conductance will be measured
and all other analyses would be done at the National Water Quality Laboratory of the USGS.
Samples will be analyzed for dissolved nitrate, nitrite, chloride, and organic carbon and nitrogen
will be extracted from the frozen samples. The concentration of each nitrogen species in soil and
soil-water extracts from core samples and the suction lysimeters will be determined. Because bac-
terial growth and nitrogen transformations require a source of organic carbon, concentrations of
organic carbon will be determined for some samples. Chloride concentrations will be determined
because it is physically conservative and biologically unreactive, which makes it a useful tracer of
the wastewater wetting front. Comparisons of chloride to nitrogen profiles will document the
effect of nitrogen attenuation (denitrification) in the unsaturated zone. Soil cores will be analyzed
in the on-site mobile laboratory for fecal coliform and fecal streptococcal bacteria.
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Radioisotope Sampling

Hydrogen and oxygen isotopes will be used to distinguish sources of water in both the unsaturated
and saturated zones.

FUNDING , '
The total cost for this study is $229,000 to accomplish the scope of activities outlined above. If
Federal matching funds were to become available under the cooperative program, the USGS share
of funding would then be 40 percent ($91.600) and the cooperator, Mission Springs Water Dis-
trict, would fund 60 percent ($137,400). ‘ _

FY1997 FYl1998 .. - _

Salaries and benefits $87,700 $43,400
Drilling 63,800 -
Monitoring instrument materials 1,800 -
Sampling equipment and supplies 7,500
Lab analytical costs and shipping 6,400 600
Travel 5,600 1,000
Contingency fund 9,400 -
" Report production - 1,800
Total o $182,200 ;800

PERSONNEL, PRODUCTS and TIMEFRAME

The study will be conducted by a team of hydrologists in the California District. The team will
consist of a GS-12 geochemist, a GS-11 hydrologist, and a GS-9 hydrologic technician or hydrol-
ogist. At the completion of the study, 2 Water Resources Investigation Report will be produced. It
is anticipated that the study would be completed in two years. The data collection effort would
extend for one year following acceptance of the project proposal, and the analysis-and report pro-
duction would be done in the following year.
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VmA 1400 Townsend Drive, Houghton, Michigan 49931-1295

N Department of Geological
Engineering and Sciences

Phone: 906/487-2531

FAX: 906/487-3371

~ (906) 487-3372
E-mail: asmayer@mtu.edu

September 12, 1996

Mr. J. L. Morgan

Mission Springs Water District
66-575 E. Second Street
Desert Hot Springs, CA 92240

Dear Whitey:

I hope you are doing well. Fall is approaching quickly here. I have enclosed a short report
of our activities since I saw you last May in Desert Hot Springs. Please do not hesitate to
contact me if you have any questions. ‘

‘We are planning to come out to Desert Hot Springs to do our geophysical survey November
23-30. I will be calling you soon to talk about our trip and a few other items.

Sincerely,

Alex S. Mayer, Ph.D., P.E.
Assistant Professor
Geological and Environmental Engineering

Michigan Technological University Is an equal opportunity educational institution/equal oppartunity employer.
Printed on Ascycled Paper
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Report of Activities for the Project
Characterization of a Large Fault Zone as a Barrier to Fluid Flow:
The San Andreas Fault near Desert Hot Sprngs, California
For the Period 6/96 to 8/96

Alex S. Mayer, Ph.D, P.E.

Department of Geological Engineering and Sciences
Michigan Technological University
Houghton, Michigan
September 12, 1996

The purpose of this report is to describe our recent activities on the subject project. This

work has been performed by Dr. Mayer and his graduate research assistant, Wesley May.

=
=i

Following is a summary of our activities for the period 6/96 to 8/96.

e Our work hasfocused on refining our groundwater model of the Desert Hot Springs/

Mission Creck sub-basins. We have completed the first two phases of our modeling
efforts. These phases involved calibration of hydrogeological parameters. Calibration
involves variation of the hydrogeological parameters while comparing our groundwater
model output to existing groundwater level data from 1936 to 1967. When a reason-
able match is obtained between model output and existing data, we assume that we
have found the best estimate of the parameters. The calibrated parameters include
transmissivities, storativities, and combined surface water/groundwater inflows and
outflows. Calibration is necessary because independent values of the parameters are
unavailable or the quality of the existing values is suspect. Accurate values of each of
these parameters are critical to the ultimate success of our groundwater model.

We have begun the the third phase of our modeling efforts. This phase involves using
the calibrated parameters from Phases I and II in our groundwater model to simulate
groundwater levels form 1968 to 1995. We are calling Phase III the “verification
phase,” because we will evaluate the quality of our model calibration, We will compare
our model output to the observed 1968 to 1995 groundwater levels. This phase is
nearing completion, but we need some additional well pumping rate data to complete -
our input data for the model. We are sending under separate cover a request for this
additional data. When Phase III is completed, we will have our first estimates of the
current groundwater flow rate across the fault zone.

Following Phase ITI we will conduct a seusitivity analysis, which will be the last phase
of the modeling work. In this phase, we will vary the hydrogeologic parameters that we
believe to be uricertain. We will use the groundwater model output from the sensitivity

~analysis to put upper and lower bounds on our estimates of the groundwater flow rate

across the fault zone.

We are planning our field geophysical survey for this November. The geophysical
survey will provide detailed information on groundwater levels on either side of the



A . aa. :
ppendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

fault zone. We will be using resistivity and possibly other survey methods to determine
depth to the water table over a relatively large area. We will conduct & one-week
geophysical survey in at least two areass the Long Canyon break in the Miracle Hill
scarp and the vegetated area near Two Bunch Palms. The Two Bunch Palms area is
of interest because there is much evidence to suggest that the fault zone is an effective
barrier here. The Long Canyon site is of interest because there is reason to believe
that the fault zone is a less effective barrier in this area. If time permits, we will also
survey the area around Mission Lakes, since this area is of special interest to MSWD.
Also if time permits, we may use other geophysical instruments that could provide
a “picture” of the fault zone structure. Dr. James Diehl of MTU will provide the
geophysics expertise that we will need to conduct the survey. Our tentative plan is to
conduct the survey November 23-30, 1996.

o We have extended the completion date for Wesley May's M.S. thesis to mid-November.
The calibration work has taken longer than we originally expected. Mr. May has
completed about one-third of written thesis, and as described above, has completed 2
substantial portion of the modeling work.

For further information, contact Dr. Alex S. Mayer, Department of Geological Engineer-

ing and Sciences, Michigan Technological University, 1400 Townsend Drive, Houghton,
Michigan 49931.



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents
Progress Report:

Characterization of a Large Fault Zone as a
Barrier to Fluid Flow: The San Andreas Fault
near Desert Hot Springs, California

Mr. Wesley L. May
Dr. Alex S. Mayer

Department of Geological Engineering & Sciences

Michigan Technological University
Houghton, Michigan
Jupe 14, 1996
PURPOSE AND MCTIVATION

The purpose of this report is to provide an update on the current status of our modeling efforts for
estimating the rate at which water is flowing across the Mission Creek Fault, a section of the San
Andreas Fault in the Upper Coachella Valley.

SUMMARY

Data has been acquired in the form of water levels, pumpage rates and precipitation. A conceptual
model of the groundwater flow system was created based on this information. Input files for the
USGS MODFLOW (McDonald and Harbaugh, 1988) computer program were created. The first
of three modeling phases has been completed with minor revisions to follow. This first phase con-

- sisted of a steady state calibration based on 1936 conditions. The second phase, a transient cali-
bration based on the conditions from 193667, is currently in progress and will be completcd in
the next few weeks, allowing work on the third phase (1967-present) to begin.

FORMULATION OF CONCEPTUAL MODEL

The aquifer around Desert Hot Springs consists of Upper Pleistocene sedimentary deposits known
as the Cabezon Fanglomerate and Ocotillo Conglomerate, and are overlain by recent alluvium and
sand accumulations. The sedimentary deposits are bounded to the north by the metamorphic, pre-
Mesozoic San Gorgonio Complex in the Little San Bernardino Mountains and to west by the
Upper Miocene Coachella Fanglomerate in the San Bernardino Mountains. The main tectonic fea-
tures in the area are the Mission Creek and Banning Faults. The Mission Creek is the most active
tectonic feature in the area and evidence indicates that it is a barrier to fluid flow (Proctor, 1968).

Formulation of the conceptual model has required the gathering of quantitative and qualitative

information. Water levels, well logs, previous research in modeling desert environmeats, previous
modeling work in the Coachella Valley area, geologic descriptions of the area and the function of
faults under impermeable conditions are just a few of the various types of information which have
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been acquired for the creation and verification of the conceptual model.

The conceptual model of the study area consists of a single layer aquifer of unknown thickness,
with varying transmissvities and storage coefficients. The aquifer is homogenous vertically and
heterogeneous arealy. The conceptual model divides the study area into two unequal parts on
either side of the Mission Creek Fault. The fault acts as a horizontal barrier to fluid flow (e.g.
Proctor, 1968). The conceptual model is bounded by no-flow boundaries on the north, west, and
the southern portion of the eastern boundary, and by constant flux boundaries to the south (Ban-
ning fault) and the northern portion of the eastern boundary (see Figure 1). Five area’s of inflow
and two area’s of outflow exist within the study area.

Although it is likely that layers of different geologic materials exist, the processes responsible for
the deposition of the aquifer materials make it hard to distinguish the consistency of the layers.
That, in combination with the overall thickness and general uniformity of the deposit, led to the
assumption that one single layer would be adequate. ‘

The Desert Hot Springs (DHS) subbasin comprises the northern part of the study area, and is
bounded by the Little San Bernardino Mountains to the north and west, Mission Creek Fault to the -
south and a natural topographic divide to the east. The Mission Creek (MC) subbasin in the south-
em part of the study area is bounded by the San Bemardino Mountains to the west, Mission Creek
Fault to the north, Banning Fault to the south, and the Indio Hills to the east.

The boundaries of the study area were based on the natural hydrogeology of the upper Coachella
Valley Region. The San Bermardino (western no-flow boundary) and Little San Bernardino Moun-
tains (northern no-flow boundary) to the west and north, provide no-flow boundaries based on
their low hydraulic conductivity in relation to the study area. The Indio Hills (Indio Hills no-flow
boundary) to the east, although semi-permeable, are also assumed to be no-flow. The eastern
boundary of the DHS subbasin (eastern constant flux boundary) coincides with a natural topo-
graphic divide, and is considered a constant flux boundary. The final boundary is to the south,
along the Banning Fault (Banning Fault constant flux boundary). Swain (1978) showed that there
is a significant amount of groundwater flow across the Banning Fault, with the overall flow direc--
tion across the fault being from north to south. )

MODFLOW MODEL

The groundwater flow model chosen for the project is the USGS’s MODFLOW program. The
horizontal flow barrier package (Hsieh and Freckleton, 1993) was added to the base USGS code.
The horizontal flow barrier package allows for relatively simple modeling of the barrier behavior
of the fault. The parameters used to develop the conceptual model were transferred into a form
which could be used as input into the MODFLOW program.
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Figure 1: Study Area Showing Boundaries and Grid
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The MODFLOW model grid was oriented in such a way that it would most accurately represent

the fault while minimizing the amount of inactive cells. The grid is orieated 42 © east of north,
with a uniform spacing of 500 m x 500 m (see Fig. 1). There are 46 columns and 26 rows and a
total of 1196 cells within the model grid. Of the 1196 cells, 665 are active and 531 are inactive.
The Mission Creek Fault is represented as a horizontal flow barrier within MODFLOW. The
MODFLOW program assumes all horizontal barriers to be vertical. The Mission Creek fault is
nearly vertical and it has been assumed that the vertical orientation will have little to no affect on
the model. The Mission Creek horizontal flow barrier is placed into MODFLOW in the form of a
K/b value, where K is the hydraulic conductivity and b is the horizontal thickness of the fault.
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It is evident that the aquifer in the study area is unconfined. However, modeling an unconfined
aquifer presents some difficulties for this study. In order for an unconfined aquifer simulation to
be performed, the saturated thickness and the hydraulic conductivity of the aquifer are needed.
The hydraulic conductivity is constant in time and could be determined through calibration. On
the other hand, since the saturated thickness changes with time, it is difficult to determine the sat-
urated thickness through calibration. Although, data is available on the saturated thickness at spe-
cific times, the accuracy of this data is questionable. Given the difficulty of calibrating to the
saturated thickness and the inaccuracy of the existing saturated thickmess data, it was decided to
model the area under confined rather than unconfined conditions. This change would allow for the
input of transmissivity value's that are constant in time, rather then a combination of saturated
thickness and hydraulic conductivity. The transmissivity will be allowed to change in space,
accounting for spatial variations in hydraulic conductivity and saturated thickness.

The assumption of confined conditions in an unconfined aquifer, brings up the question of what
effects this assumption will have on the model as the water levels change. Historic water levels
indicate a maximum drawdown of approximately 40 ft. for any one well. Taking into consider-
ation that the saturated thickness in the vicinity of the major wells is anywhere from 700 ft. to
1000 ft., and calculating a transmissivity based on an estimated hydraulic conductivity, it can be
seen that the effect on the model will be no more then 4%-6%. This percent error is considered -
insignificant for the purposes of this modeling effort.

CONCEPTUAL MODEL VERIFICATION

The procedure for the calibration and verification model consists of three separate phases. Phase I
is a steady-state model run under the conditions which existed in the vicinity of Desert Hot
Springs during 1936. Very little pumping was occurring at this time, making it ideal for a steady
state model. The second phase is slightly more involved, as the model is now run from 1936-67
under transient conditions. Pumping was present in the area during this time, but was not a signif-
icant amount of the overall water budget. The third and final phase consists of modeling from
1967 to the present. During this time a large amount of pumping was occurring in the area, includ-
ing a significant number of wells being used by the Mission Springs Water District (MSWD),
Coachella Valley Water District (CVWD) and other local users.

PHASEIL

WATER BUDGET CALIBRATION

The conceptual model has five inflow and two outflow areas, all of which represent a combination
of the surface and subsurface flow. Little Morongo Canyon and Long Canyon both drain into the
DHS subbasin, whereas Mission Creek, Big Morongo Canyon and the Dry. Morongo Wash all
drain into the MC subbasin. It should be noted that the previous model by Tyley (1971) assumed a
combined flow from the Morongo Canyons to be flowing into the DHS subbasin. After studying
both the topographic and geologic maps of the area, no justification could be found for the inflow h
from Big Morongo Canyon flowing into the DHS subbasin. Thus, inflow from the Big and Little
Morongo Canyons have been evenly divided among the DHS subbasin and the MC subbasin. The
inflow values for Mission Creek and the Big and Little Morongo Canyons are from Tyley (1971).
The Long Canyon and Dry Morongo Wash inflow values are estimates based on comparisons with
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the known values.

Representation of the constant flux boundaries was accomplished by designating the cells along
the boundary as extraction cells. This allowed the flux rate to be controlled, as the total output
along each of the regions was divided evenly among each of the cells. The Banning fault is cur-
rently represented by 40 extraction cells, each set at the same extraction rate. The eastern constant
flux boundary has six extraction cells, with each set at the same extraction rate

Table 1: Phase I Water Budget

Inputs/Outputs acre-ft./yr. m>/s
INFLOW ‘
Mission Creek 3,400 0.134
Dry Morongo Wash 875 0.035
Little Morongo Canyon | 1,750 0.070
Big Morongo Canyon 1,750 0.070
--  Long Canyon 875 0.035
INFLOW TOTAL | 8,650 . 0344
OUTFLOW
Eastern Constant Flux | 1,510 0.060
Banning Constant Flux | 7,140 0.284
OUTFLOW TOTAL | 8,650 0344

Table 1 shows the input and output values for the various streams and boundaries for the 1936
steady state model run. The steady state MODFLOW model simulation requires that the water
budget balances. The flow across the eastern constant flux boundary was estimated by using cur-
rent water levels to determine a gradient. The gradient was then multiplied by an estimated

hydraulic conductivity for the aquifer to determine the outflow rate. The Banning Fault flux was
used as the balancing term in the water budget.

T PROP ALIBRA'

The phase I steady state MODFLOW simulation was calibrated by adjusting the transmissivities

in the subbasins, as well as the K/b values for the Mission Creek Fault.

The data set used in the transmissivity and fault calibration were taken from Tyley’s (1971) 1936
contour map of the actual water levels. The contour map was used because the original data points
used for the creation of the contour maps could not be obtained. The 1936 contours were overlain
onto the model grid and head values were assigned to various cells according to the intersections
of the cell centers with the individual contours. These values were contoured using SURFER
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(Surfer, 1989), and a head value for each of the active cells was obtained. These head values were
used as the calibration data set for the 1936 steady state calibration.

Transmissivities were also obtained from Tyley (1971), but these values were later abandoned as
it became evident that they produced poor results in terms of calibration. Several reasons for this
can be considered. First, our study area is approximately a fourth of the size of that used by Tyley
(1971). Also, the size of the previous model allowed for Long Canyon and Dry Morongo Wash to
be ignored as input values. A third possibility might be found in a comparison of the analog
method used by Tyley (1971) and the numerical method that is currently being used.

Calibration of phase I consisted of matching, as accurately as possible, the 1936 head values to
the output from MODFLOW. Initial runs were compared visually and appropriate adjustments
were made. As the changes in heads became more subtle, the method of least squares of the resid-
uals was used to help determine the optimal configuration of transmissivities and K/b values.

CURRENT RESULTS

The current results indicate that the area can be represented by three areas of transmissivity rang-
ing from 4,500 to 66,000 gal/day/ft. (Figure 2). The Mission Creek fault is currently represented-

by a single K/b value of 2.0 x 107 sec "1 at each cell over the length of the fault. The Mission
Creek fault may need to be broken into two or more smaller sections, to account for lateral
changes in permeability. Research conducted by Slade and Misen (1979) indicates the possibility
of a lower permeability area along the. fault from Miracle Hill to the Indio Hills.

Phase I of the model still needs some work. The current conditions do not represent the DHS sub-
basin as accurately as would be liked. There are several possibilities for this error. First, the water
budget has not been completely solidified. It is assumed that when accurate values are obtained
for the flow coming from the Long Canyon and Dry Morongo Wash areas, a better representation
of inflows ad outflows will be obtained. Further work in determining the best transmissivities for
the aquifer and K/b values for the fault should help as well. The transmissivity may need to be
broken down into more than three sections, and may represent an even wider range of values then
the present steady state model predicts. The fault may alsd be separated into smaller sections, rep-
resenting changes in permeability as you move laterally along the fault.

PHASE IT

WATER BUDGET

The second phase of the MODFLOW simulation required the addition of the pumping wells into
the water budget and MODFLOW was run under transient conditions. The original data points for
the pumpage rates for the years 1936-1967, as used by Tyley (1971), have been obtained and input

into the model. Tyley's model grid was different than ours, so the locations of the data points were
interpreted appropriately.

The water budget inputs and outputs from phase I were left unchanged. The transient model
requires the addition of a storage coefficient for each of the active cells.
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Figure 2: Transmissivity Assignments from Phase I

STORAGE COEFFICIENT CALIBRATION

The MODFLOW model was run under transient conditions from 1936 to 1967, using a one year
time step. Unlike the steady state model, a storage coefficient was needed for each of the cells in

the transient model, and pumpage data for the active wells during this time period were added to
the MODFLOW model as well. :

The second phase was calibrated in approximately the same fashion as Phase I, ¢xcept that only
the storage coefficient was varied. The transmissivity and K/b values determined from Phase I
were not changed in Phase IL. The 1951 and 1967 contour maps from Tyley (1971) were con-

verted to point vales in the same manner as in Phase I These head values were compared to the
model outputs in the same manner as in Phase L.
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CURRENT RESULTS

Currently, a sufficient result has not been obtained for the second phase, although several observa-
tions have been made. First, large scale changes (order of magnitude) can be made in the storage
coefficient, without dramatically changing the output heads from simulation to simulation. Also,
the transient model confirms the basic principles of the storage coefficient. The higher the coeffi-
cient, the closer the output heads will be to the initial heads, and the lower the coefficient, the
larger the difference between then initial and final heads.

Difficulties are occurring in the matching of the model output to the actual heads from Tyley
(1971). The head values calculated by the first phase steady state MODFLOW simulation,
although reasonable, are not a perfect match of the 1936 contour map values. This creates difficul-
ties in the matching of contours during the second phase. It is hard to justify using the contour
maps for 1951 and 1967 (Tyley, 1971) as the calibration goal, when the transient simulation input
values as determined by MODFLOW in phase L, did not accurately match the 1936 water level
contours.

We will continue to refine the transmissivity and storage coefficient to better match the 1936 and
1967 head values.

PRELIMINARY RESULTS

Some preliminary results have been obtained, which show the effect of various hydraulic conduc-
tivities on the amount of water which flows across the fault (Table 2). It should be noted that these
values do not represent final results from the modeling.

As Table 2 shows, the amount of water flowing across the fault begins to decrease as the hydraulic
" conductivity increases. The same method used to obtain these values will eventually be used dur-
ing the sensitivity analysis portion of the research. As the sensitivity of the model to changes in
the permeability of the Mission Creek fault are examine.

Table 2: Flow Across Mission Creek Fault for given K

Hydraulic Conductivity - Flow Across Fault
(m/sec) (acre-ft.fyr.)
1.0x 102 950
1.0x 107 940
1.0x 107* 840
1.0x 103 765

* All values based on a horizontal thickness of S0 m for the fault
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FUTURE WORK

The second phase will be finished in the next few weeks, allowing work on the third phase to
begin. Changes will continue to be made to the first and second phases and the conceptual model,
as necessary. Eventually a sensitivity analysis of the Mission Creek fault will be completed. The
sensitivity analysis will be used to determine the affect of the fault on the head values in the study
area. The data obtained from the model will then be used to estimate the flow across the Mission
Creek Fault from the DHS subbasin into the MC subbasin.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

COLORADO RIVER BASINe REGION7
73-720 FRED WARING DR, SUITE 100

SALM DESERT, CA 82260

Phone (618) 346-7481

FAX (618) 341-6820

PETE WILSON, Govemnor

MAY 17 1396

To: Septic Tank Users in the Coachella Valley

RE: Consideration of Alternatives to Subsurface Wastewater Disposal Systems (Septic Tanks)

The California Regional Water Quality Control Board issued a notice last year to all owners and
operators in Coachella Valley having Waste Discharge Requirements, which permit the use of
subsurface wastewater disposal systems to dispose of domestic wastewater. Since that time Regional
Board staff has accumulated considerable evidence indicating that septic tanks have the potential to
adversely impact ground water which supplies the Valley with its drinking water supply. Although
subsurface wastewater disposal systems do provide some treatment of domestic wastewater, they are
also known to be sources of surface and ground water pollution.

The most common problem associated with subsurface disposal systems is their location in high density
development areas. The U.S. Environmental Protection Agency has designated areas with septic tank
densities of greater than 1 system per 16 acres as areas of potential ground water pollution. Numerous
cases of ground water pollution have been reported in areas of high septic tank density.

The types of pollution’ which have been identified include bacteria, viruses, ammonia, chlorides,
phosphates, sodium, nitrates, and hazardous chemicals. Several monitoring reports recently received
by this office show levels of volatile organic compounds in wastewater having concentrations
exceeding the maximum contaminant levels allowed by the California Drinking Water Standards,
apparently resulting from use of cleaning solvents at car and bus washes, and even at mobile home and
RV parks. As a result of these discharges of pollutants, the owners or operators of many of these
facilities have been required by the Regional Board to have qualified professionals conduct extensive
soil sampling and/or cleanup of polluted soil and ground water at considerable expense.

Considering the extremely high cost associated with the cleanup of soil and ground water pollution,
Regional Board staff believes that prevention of ground water pollution must be aggressively pursued.
Thus, we are strongly recommending that septic tank users phase out the use of septic tanks,
particularly where they receive hazardous chemicals or are located in high density developments, and
consider alternative disposal methods such as connection to local municipal sewer collection systems
as soon as possible.

If you have any questions or desire to meet with us, please contact Charles Springer at (619] 776-
8940. We would be pleased to meet with you to discuss this further.

PHIL GRUENBERG
Executive Officer

CS/pkg

File: ST GC 1.1
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DEPARTﬂENT OF HEALTH SERVIGES
OFFICE OF DRINKING WATER
601 NORTH 7TH STREET

P, O. BOX 942732 _ RECE'VED

"RAMENTO, CA 94234. 7320
.4) 3236110

FAX (916) 327-6092 APR 3 0 93 April 27, 1993

BEGION 7

«O

Mr. Phil Gruenberq

California Regional Water Quality Control Board
Colorado River Basin - Region 7

73-720 Fred Waring Dr., Suite 100

Palm Desert, CA 92260

Dear Mr. Gruenberq:

We have reviewed the report, submitted by the Desert Water Agency
(DWA), Tregarding the study of the effects of subsurface
wastewater disposal on groundwater quality in Cathedral City. We
agree ‘with the conclusions and recommendations of this report.
We have the following responses and recommendations:

1. The immediate health threats posed by overflowing septic
tanks and improper use of graywater in residential areas
must be addressed. The State Department of. Health Services
has contacted the local health agency to ensure that they
are aware of this situation .and that violations are
investigated and all possible corrective actions are taken
until the area is sewered.

2 Based on the immediate health thteat we recommend that
planning necessary for a sanitary sewer system to serve the
Cathedral City area be initiated. :

3. The DWA operates the domestic water supply system serving
the Palm Springs and Cathedral City areas. The Agency
obtains most of its water supply from twenty-four wells many
of which are located along the Whitewater River channel and
within the city limits of Palm Springs and Cathedral City.
Well depths range from 450 to 1,123 feet deep, with
perforations set at various depths ranging from 268 to 900
feet. _

Although this study was conducted by the Desert Water
Agency, its implications may be applicable to other areas of
Coachella Valley where subsurface dlsposal systems are used.

Palm Desert Water & Services District, City of Indio, City
of Coachella and Coachella Valley Water District all rely
exclusively on groundwater from the basin for their domestic
water supplies.
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Phil Gruenberg
Page 2
April 27, 1993

There is some debate as to the significance of finding
coliphage viruses, or higher than normal nitrate Jlevels
individually in a monitoring well. However, the combined
presence of coliphage, enteroviruses, and high nitrate
levels, in the absence of other possible sources of
contamination, definitively . supports the premise that
wastewater, of human origin, is present in the groundwater
in the area of the mohitoring wells.

The groundwater contamination found in this area does not
pose an immediate threat to the DWA’s wells since their
wells pump from a greater depth in the aquifer, but it could
pose a long-term threat to groundwater' quality in the
Whitewater River basin.

With regard to the Whitewater River basin in general and the
number of public water systems relying solely on groundwater
supplies, long-term protection of groundwater quality should
be addressed in a comprehensive basin management plan. The
plan should require all new developments within city
boundaries and other areas where high density development
may occur to be sewered. Areas presently served by
subsurface wastewater disposal systems (within® city
boundaries) should be connected to wastewater collection and
treatment facilities as they become available.

If you have any questions regarding this letter please contact
Ms. Toby Roy at (619) 525-4159.

cc:

Sincerelj,

%Mﬂﬁ(
Clifford A. Sharpe, P.E., Chief

Field Operations Branch
Office of Drinking Water

Riverside County Department of Health
1737 Atlanta Ave., Bldg. H-5
Riverside, CA 92507

Attn: John Silva

Desert Water Agency
P.0O. Box Drawer 1710
Palm Springs, CA 92263
Attn: Gordon Lewis

2
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DEPARTMENT OF HEALTH SERVICES
DRINKING WATER FIELD OPERATIONS BRANCH
1350 FRONT STREET, ROOM 2050

SAN DIEGO, CA 92101

(619) 5254159 -

FAX (619) 5254383 RE¢ EIVE April 16, 1997

I
APk 24 1997
John L Morgan ?LBER&@] P g gt T
Mission Springs Water District e

66-575 Second Street
Desert Hot Springs, CA 92240

Dear Mr. Morgan:

On March 10, 1997, we received the information you sent on the transport of contaminants from
wastewater disposal systems in your groundwater basin and the potential adverse impacts to
water quality. It is my understanding the Mission Springs Water District is considering
installation of sewers to replace existing septic tanks in an effort to protect the quality of water in
your groundwater basin. We support your efforts to protect your groundwater supply by
providing municipal sewer service.

Septic tanks can be a source of nitrate, virological and bacteriological contamination in the basin
and will have a long term detrimental impact on the quality of water produced by your wells. In
addition, future groundwater disinfection regulations will take location and number of septic
tanks into consideration when determining disinfection requirements for water systems.

Protecting drinking water supplies and preventing contamination is a high priority for this

Department. Recent changes to the Federal Safe Drinking Water Act mandate that States take a

more proactive approach to protecting groundwater supplies. As a result, this Department is in

the process of adopting a Well Head Protection Program (WHPP) to encourage water systems to

take actions which will prevent contamination from occurring. We recommend that you-
implement a WHPP to further identify areas which are contributing to your water supply and

establish well head protection zones for your sources. Attached is some information which you

may find useful for establishing a WHPP in your area.

If you have any questions regarding this letter, or need any technical assistance in setting up a
WHPP, please contact Brian Bernados or me at (619) 525-4497.

Sincerely,

3 Wy

Toby J. Roy, P.E.
District Engineer
Attachment
cec: Riverside County Environmental Health Services
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| COUNTY OF RIVERSIDE o HEALTH SERVICES AGENCY
‘/ ‘\.\ DEPARTMENT OF ENVIRONMENTAL HEALTH
April 22, 1997 |

John L. Morgan

Mission Springs Water District

66-575 Second Street o _

Desert Hot Springs, CA. 92240 T o=

Dear Mr. Morgan,

The Department of Environmental Health is very supportive of your Districts position
regarding the elimination of septic tanks within the Mission Springs Service Area.

Although properly designed and installed individual subsurface sewage disposal
systems (septic) can function for many years in desert areas, the adverse impact on
ground water can be significant, especially when dwelling/unit density exceeds one per
1/2 acre. This department has already noted elevated nitrate levels in the shallow
ground water aquifers in some portions of your service area (as you know, nitrate levels
in drinking water of more than 45 parts per million may cause a setious blood disorder in
infants call Methemoglobinemia).

Finding an affordable method to finance public sewers is always a problem. If you

haven’t already contacted the County Economic Development Agency regarding possible
grants or low interest loavs. I suggest you call Vickie Burt at (760) 863-7060.

Sincerely,

Brn 7. /‘2,/:

Donovan E. Park,
Assist. Public Health Engineer

. John M. Fanning, Director
4085 County Circle Drive ¢ Riverside, CA 92503 ¢ Phone (909) 358-6316 ¢ FAX (808} 358-5017
(Mailing Address = P.O. Box 7600 = Riverside, CA 92513-7600)

prinsed on recycled poses
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COLORADO RIVER BASIN ® hcGION

73-720 FRED WARING DR., SUITE 100 )

PALM DESERT, CA 92260

Phone (619) 346-7491

FAX (619) 341-6820

FEB 13 197

John L. Morgan, General Manager
Mission Springs Water District .
66-675 Second Street

Desert Hot Springs, CA 92240

RE: Septic Tank Use

We strongly support and encourage the use of community sewerage systems rather than septic tank
systems-in your community. Community sewerage systems lead to a better treated and better
controlled discharge than do septic tank systems. Septic tank systems, as discovered numerous times
throughout our Region, can serve as a repository for hazardous wastes and anything else dumped into
them. We have accumulated considerable evidence indicating that septic tank systems have the
potential to adversely impact groundwater which serves as the Coachella Valley's drinking water supply.

Once groundwater has been polluted, it is extremely expensive to clean. One case involving a septic
tank and subsurface disposal system required the discontinued use of a major municipal supply well.
Thus, the community served by that parti¢ular well lost the capital investment associated with the well
construction. Also, the drinking water demand which that well satisfied required replacement.
Unfortunately, the burden of groundwater clean up and overall costs of such sites is often paid by the
public. Smali businesses and property owners rarely possess the funds needed to adequately clean the
groundwater to the safe levels for municipal use. Groundwater clean up projects are extremely
expensive.

Community sewerage systems, on the other hand, provide excellent protection of groundwater
resources and relieve the homeowner of the burden associated with maintenance and rehabilitation of
the septic tank system. Inappropriate wastes entering sewerage systems, and eventually the
environment, can be controlled or identified and abated through an effective pretreatment program.
Wastewater treated by a community sewerage system is of significantly better quality and can be
reused for irrigation or process water. When percolated back to the water table, the quality of
community system treated wastewater is much more protective of the groundwater. Threat of nitrate
pollution in the groundwater is reduced through the generation and removal of the sewage sludge.
Also, operation, maintenance, and conveyance of wastewater is the responsibility of trained and
experienced professionals. Such individuals are dedicated to the protection of human health and the
environment. Community Sewerage systems alleviate the homeowner from having to deal with costly
septic tank pumpings, hazardous disposal field failures, and costly disposal field replacement. Itis well
established that all disposal fields eventually fail. Overall, it is in the interest of the community to
support community sewage treatment systems.

In most cases, community sewage treatment systems are not prohibitively expensive. Various
institutions have low interest loans available with up to forty year lending periods. Some institutions
combine some grant money with the loans. The State Revolving Fund is California's funding source
through the Clean Water Act. It provides direct low-interest loans with interest rates at approximately
one-half the interest rate of the most recent sale of a State general obligation bond. Loan terms for the
State Revolving Fund Loan cannot exceed twenty years. Loans can also be obtained through private
corporations. By obtaining low-interest loans, communities have found that community sewage
treatment systems are generally affordable and cost-effective. Our contact person for the State



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

Revolving Fund Loan is Suhas Chakraborty. He can be reached at (619) 776-8961.

Should you have any questions regarding this matter, please do not hesitate to phone Todd Thompson
at {619) 776-8941. '

PHIL GRUENBERG
Executive Officer

TT/hs

File Ref: STGC 1.1
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SACRAMENTO ADORESS: DISTRICT ADDRESS

NANCY LUCCHES! NEWBILL DORQTHY MOELTER
CHIEF OF STAFF DISTRICT COORDINATOR

0 STATE CAPITOL QI 011440 W, BERNARDO CT., #104
SACRAMENTO. CA 95814 z = 'gj z SAN DIEGO, CA 92127
(916} 445-5581 alifornia Bgtﬁlature (619) 675-8211

FAX (916) 327-2187 (619) 675-8262 FAX

DAVID G. KELLEY

COMMITTEES. SENATOR 0 73-710 FRED WARING DRIVE. #108
AGRICULTURE & WATER RESOURCES PALM DESERT. CA 92260
APPROPRIATIONS 37TH DISTRICT (619) 346-2099
BUSINESS & PROFESSIONS
SNERGY, UTILITIES & COMMUNICATIONS CHAIRMAN (619) 346-0341 FAX
TRANSPORTATION. VICE CHAIRMAN 1(800) B24-5200

CONSTITUTIONAL AMENDMENTS COMMITTEE

February 28, 1997

Mr. John L. Morgan

General Manager

Mission Springs Water District
66-575 Second Street

Desert Hot Springs, CA 92240

Dear Mr. Morgan:

Thank you for your recent correspondence regarding the elimination of septic tanks in
the Desert Hot Springs area.

| understand the need for the construction of sewers to replace septic tanks. |
commend the water district for taking steps to start this process. | support that effort.

As | sit on the Agriculture and Water Resources Committee, | understand the great
need to protect our state’s groundwater. | commend the district for making the
community aware of the importance of our groundwater. Certainly it is less costly
to use preventative measures versus cleanup.

Desert Hot Springs sits in a unique area in the Coachella Valley and is famous for it's
mineral spring spas which attract many tourists. So the importance of sewers from the
standpoint of economy and safety is something the citizens of Desert Hot Springs
deserve. '

This project, undertaken by Mission Springs Water District, has my full support.
Best re S,
VE KELL

DK/bc
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Wednesday, February 19, 1997

Mission Springs Water District

John Morgan, Manager

66575 E. 2nd 3 ¢
Desert Hot Springs, CA 92240

Dear John,

Desert Hot Springs Sunrise Rotary Club realizes the importance of clean, fresh,
mineral water for our potable water supplies and the need for our hot water
for our spas and resorts in the community.

We certainly support the board's and your efforts to construct municipal sewers
in the Desert Hot Springs area. Any effort that we can help you with in this
regard will certainly be considered by our rotary club.

Sincerely,

S ks

Colleen Peters
President

ROTARY FOUR-WAY TEST “Of the things wa Think, Say or Do”
1.ls itthe TRUTH? 2.Isit FAIR to all concerned? 3. Will it build GOODWILL and BETTER FRIENDSHIPS? 4. Willitbe BENEFICIAL to all concernt
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Desent ot Sp'ungs Women’s Club

P.0. BOX 955 * DESERT HOT SPRINGS, CA. 92240

March .4, 1997

Mr. John L. Morgan

General Manager

Mission Springs Water District
66575 Second Street

Desert Hot Springs CA 92240

Dear Mr. Morgan,

Your letter of February 12, 1997 was read at our monthly business
meeting today. The information regarding the community sewer system
was most informative.

As citizens we are also deeply concerned about the pollution of our
groundwater. You are to be commended for your efforts in aleviating
this problem.

Most Sincerely, ]
Hozpw N Bucte

Gretchen McBride, Corresponding Secretary
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APPENDIX J

OVERVIEW OF MISSION SPRINGS WATER DISTRICT AND
BACKGROUND INFORMATION FOR PROPOSED SEWER
PROJECT

96-0195/App.rpt
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ALBERT A,

WEBB

ASSOCIATES
ENGINEERING CONSULTANTS

April 7, 1997
Final Draft

OVERVIEW OF MISSION SPRINGS WATER DISTRICT
AND
BACKGROUND INFORMATION FOR PROPOSED SEWER PROJECT

The District is a public agency located in the Desert Hot Springs area of Riverside
County, California, which currently provides sewer service to about 2,700 developed
parcels, and provides water for domestic purposes and fire protection to about 7,800
developed parcels. The District's service area includes the City of Desert Hot Springs
along with additional County area surrounding the City, totaling about 133 square miles.
For orientation purposes, the District is located northerly of Palm Springs, CA.

The proposed sewer project plans for a phased series of line extensions, scheduled
by priority, for construction of collection and trunk line facilities required to sewer the
5,000 unsewered developed parcels within the District. Refer to attached Plate 1. About
3,500 of the presently unsewered developed parcels lie within the City limits, with about
1,500 unsewered developed parcels located within the County area nearby the City.
Septic tank wastewater disposal systems have been in use in the Desert Hot Springs
community for five decades. :

The Mission Creek Fault bisects the District's service area, oriented in a NW to
SE direction- through the City of Desert Hot Springs and the adjacent County area. The
groundwater basin on the NE side of the fault generally contains hot water at a depth of
about 35-75 feet or less in certain locations near the fault. The primary business activity
and economic base of the community within the District's area centers upon commercial
spas, mineral baths, hotels, motels, etc. which depends upon utilizing privately owned hot
water vertical wells for source of supply. The groundwater basin on the SW side of the
fault generally contains cold water at a depth of about 300-550 feet. The District's sole
source of water supply for its domestic/fire protection system is from its pristine cold
water vertical deepwells.

Sewerage disposal for currently developed parcels within the District's boundary
is accomplished in two ways. The District's Horton Wastewater Treatment Plant
provides secondary treatment to the sewerage generated by the 2,700 developed parcels
which are presently sewered. The District is presently underway with a separately funded
phased program to construct additional wastewater treatment capacity as required to
handle future influent flows. The disposal of treatment plant effluent is accomplished by
utilizing percolation ponds located adjacent to the plant on the SW (cold water) side of
the Mission Creek Fault. Sewerage disposal for the 5,000 unsewered developed parcels is
provided by individual, privately owned disposal systems mainly consisting of septic
tanks followed by either vertical seepage pits or horizontal leach lines. Individual,
privately owned disposal systems are located on both (hot and cold water) sides of the

96-0195/Funding.ltr
4797 1



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

fault. A survey of the existing septic tank wastewater disposal systems within the District
indicates a high-density ranging from 1.6-2.4 systems per acre, which is 2.3 to 3.4 times
the recommended density of 0.7 disposal systems per acre.

The District has collected information during recent years regarding the District's
water supply wells, private hot water wells, individual privately owned sewerage disposal
systems, and the hot and cold water sides of the groundwater basin bisected by the
Mission Creek Fault. This information reveals cases where effluent from privately
owned sewerage disposal systems has commingled with the hot water side of the basin at
locations where the groundwater is shallow or surfacing in the vicinity of Desert Hot
Springs. As an example, even years ago during the mid-1970s, District records indicate
that water supply Well Nos. 10, 11 and 21 were abandoned and plugged due to
contamination of the well water from privately owned septic tank wastewater disposal
systems in adjacent areas, as evidenced by fecal choloform, failed bacteriological tests
and high nitrate levels. Since 1992, District surveys documented about 100 privately
owned sewerage disposal systems which failed and needed to be pumped from 2 to 16
times per year. The District continues to receive unsolicited comments supportive of
constructing sewers.

The District recently made separate arrangements with the U.S. Geological
Survey (USGS) and Michigan Technological University (Michigan Tech) to conduct
groundwater studies in the vicinity of the Mission Creek Fault in the Desert Hot Springs
area. The USGS report confirms further potential contamination of the shallow hot water
side groundwater due to failures of privately owned sewerage disposal systems. The
Michigan Tech study is nearly completed, and a preliminary status report confirms that
the Mission Creek Fault is not impervious, thereby allowing hot water side groundwater
to flow in places across the fault and commingle with the cold water. The Michigan Tech
study will include a computer model of the groundwater basins in the vicinity of Desert
Hot Springs.

Therefore, the hot water side groundwater is presently subject to contamination
from the failure of private sewerage disposal systems in the Mission Springs service area,
and subject to traversing the fault and spreading the contamination into the cold water
side groundwater, affecting the District's water supply wells and other users of the
regional groundwater basin. Additional correspondence from the USGS summarizes one
of their recent groundwater contamination transport studies in the desert area near
Victorville, California; documenting that contamination (wastewater-wetting front) from
privately-owned septic tank wastewater disposal systems traveled downwards towards
the ground water through the upper unsaturated portion of the Mojave River groundwater
basin at velocities ranging between 0.07 - 1.00 vertical feet per day, depending upon the
soil type and characteristics. A further local groundwater basin study and report should be
prepared as a part of the preliminary engineering scope of work for this proposed sewer
project, to assist in finalizing priorities for the various portions of the construction, by
further documenting transport of contaminants into both the hot and cold water
groundwater basins from the privately-owned septic tank wastewater disposal systems in
the Desert Hot Springs community. Sewers are essential to the future of the Desert Hot
Springs community. Prevention of groundwater contamination is inexpensive when
compared to cleanup costs.

Construction of the proposed sewer project is planned to mitigate the threat of
groundwater contamination, by sewering the 5,000 presently unsewered developed
parcels. This sewer line extension project will: (1) benefit the City’s economic base
mainly comprised of existing and future commercial spas, mineral bath, hotel, and motel
businesses by protecting the quality of the hot side groundwater, (2) benefit the existing

96-0195/Funding.ltr
4-7-97 2
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and future homeowners and businesses by eliminating the need for expensive, repetitive
pumping and/or replacement of individual, privately owned failing sewerage disposal
systems, (3) benefit all existing and future residential and business customers connected
to the District's domestic/fire protection system by protecting the quality of the cold side

groundwater, anc:.l (4) benefit other existing and future downstream users of the regional
groundwater basin.

The proposed sewer project is phased into service areas A through M, totaling
358,200 linear feet of sewer main, with a total estimated project cost of $43,730,000, plus
trunk main extensions having an estimated project cost of $2,356,000. The District needs
phased financial assistance in order to fund a proposed sewer project of this large
magnitude.

Tables 2 - 4 (attached) summarize the service area parcel characteristics,
construction cost estimating data, and preliminary construction and project cost estimates.
The following Table 1 lists preliminary priorities for each service area designation, along
with the preliminary project cost estimate for each priority. It is estimated that the phased
construction program would be completed over a period of about 12 years.

TABLE 1
Preliminary Service Area Designation/ Preliminary

Estimated (1) District Capital Improvement Project

Priority Project Cost Estimate
1 | Trunk Ext. 37 $ 923,000
2 H, I, J - Nly(® $ 1,450,000
3 H, !, J-SYyl (3 & addtl. a, b, ¢ $ 5,973,000%
4 K $ 1,670,000
5 Two Bunch Palms Sewer Ext. $ 220,000(4)
6 B & Trunk Ext. S-2 $ 1,870,000
7 Cc $ 2,250,000
8 E $ 3,180,000
9 A $ 5,370,000
10 D $ 5,700,000
11 F $ 5,660,000
12 G $ 1,830,000
13 1 $ 4,870,000
14 M $ 5,120,000

Total: $ 46,086,000

(1) Priorities are subject to revision, based upon additional preliminary engineering
studies and funding criteria.

(2) North of Hacienda Avenue.
(3) South of Hacienda Avenue.
(4) See Plate 1

96-0195/Fundingltr
4797 3
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The Mission Springs Water District’s financial audit report for FY 1995-96 shows
the following for the sewer district portion of the report:

Total Assets, less accumulated $12,573,000
depreciation and amortization

Total Current Assets $3,240,000

Total Current Liabilities $763,000

Total Operation Expenses, $606,000
excluding depreciation o
Net Income, excluding depreciation $685,000

Total Long-Term Debt $997,000'

Research of the U.S. Census Data for 1990 by block group number 1-9 in the
general vicinity of Desert Hot Springs indicates median household income ranging from
$14,665 (Block 2) to $45,417 (Block 1), lists 808 households on public assistance, 1,013
households below poverty level, and shows a total population of 15,264 (11,668 within
the City and 3,596 outside the City). Approximately 16.7 percent of the total population
of 15,264 are senior citizens over the age of 65. Approximately 24.6 percent of this total
population are over the age of 55. The census data also indicates a total of 8,049
dwelling units (5,494 within the City) of which 1,826 are vacant including 830 units held
for seasonal use.

Upon comparing the sewer district current financial status with respect to the
proposed $46,086,000 sewer project, it is evident that the District needs financial
assistance, compatible with the phased construction planned under the priority schedule.

' During the current FY 1996-97, the District borrowed an additional $5,000,000
long-term debt for use by the sewer district.

96-0195/Funding.ltr
4-7-97 4
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ALBERT A

WEBB

ASSOCIATES
ENGINEERING CONSULTANTS
TABLE 4
MISSION SPRINGS WATER DISTRICT
SEWER IMPROVEMENT PROJECT
REVIEW OF DIVIDING SERVICE AREASH,I, AND J - -
SERVICE TOTAL ESTIMATED TOTAL ESTIMATED
AREA TOTAL ESTIMATED PROJECT COST PROJECT COST
DESIGNATION PROJECT COST ! NORTH OF HACIENDA AVE. SOUTH OF HACIENDA AVE.
H $2,100,000 $550,000 $1,550,000
| $1,680,000 $190,000 $1,490,000
J $3.130,000 $710.000 2 $2.420.000
TOTAL $6,910,000 $1,450,000 $5,460,000

I Refer to Table 3.

2 Approximately 49 percent of the service are north of Hacienda Avenue is tributary to proposed
sewers south of Hacienda Avenue. Therefore, the sewerline cost associated with 49 percent of the
area north of Hacienda has been included with the costs south of Hacienda Avenue.

96-0195 REVIEW.xls
4-7-97
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‘ ‘\.\ EPARTMENT OF ENVIRONMENTAL HEALT

April 22, 1997

John L. Morgan

Mission Springs Water District
66-575 Second Street

Desert Hot Springs, CA. 92240

Dear Mr. Morgan,

The Department of Environmental Health is very supportive of your Districts position
regarding the elimination of septic tanks within the Mission Springs Service Area.

Although properly designed and installed individual subsurface sewage disposal
systens (septic) can function for many years in desert areas, the adverse impact on
ground water can be significant, especially when dwelling/unit density exceeds one per
1/2 acre. This department has already noted elevated nitrate levels in the shallow
ground water aquifers in some portions of your service area (as you know, nitrate levels
in drinking water of more than 45 parts per million may cause a serious blood disorder in
infants call Methemoglobinemia).

Finding an affordable method to finance public sewers is always & problem. If you

haven’t already contacted the County Economic Development Agency regarding possible
grants or low interest loans. I suggest you call Vickie Burt at (760) 863-7060.

Sincerely,

S 7 f‘:j

Donovan E. Park,
Assist. Public Health Engineer

John M. Fanning, Director
4085 County Circle Drive ¢ Riverside, CA 92503 ¢ Phone (309) 358-56316 ¢ FAX (909) 358-5017
(Malling Address - P.O. Box 7600 s Riverside, CA 92513-7600)

prinsed oa recyc!
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1350 FRONT STREET, ROOM 2050
SAN DIEGO, CA 92101

(619) 5254159 - Ao
5254 . . pril 16, 1997
FAX (619) 383 RECE VERA
¥
+
APR 241997
John L Morgan ?LBEREIGiL'E’N?;-.-JF gt 7S
Mission Springs Water District ——

66-575 Second Street
Desert Hot Springs, CA 92240

Dear Mr. Morgan:

On March 10, 1997, we received the information you sent on the transport of contaminants from
wastewater disposal systems in your groundwater basin and the potential adverse impacts to
water quality. It is my understanding the Mission Springs Water District is considering
installation of sewers to replace existing septic tanks in an effort to protect the quality of water in
your groundwater basin. We support your efforts to protect your groundwater supply by
providing municipal sewer service.

Septic tanks can be a source of nitrate, virological and bacteriological contamination in the basin
and will have a long term detrimental impact on the quality of water produced by your wells. In
addition, future groundwater disinfection regulations will take location and number of septic
tanks into consideration when determining disinfection requirements for water systems.

Protecting drinking water supplies and preventing contamination is a high priority for this

Department. Recent changes to the Federal Safe Drinking Water Act mandate that States take a

more proactive approach to protecting groundwater supplies. As a result, this Department is in

the process of adopting 2 Well Head Protection Program (WHPP) to encourage water systems to

take actions which will prevent contamination from occurring. We recommend that you-
implement a WHPP to further identify areas which are contributing to your water supply and

establish well head protection zones for your sources. Attached is some information which you

may find useful for establishing a WHPP in your area.

If you have any questions regarding this letter, or need any technical assistance in setting up a
WHPP, please contact Brian Bernados or me at (619) 525-4491.

Sincerely,

Joous Ty

Toby J. Roy, P.E.
District Engineer
Attachment
cc: Riverside County Environmental Health Services
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73720 FRED WARING DR., SUITE 100

PALM DESERT, CA 82260

Phona (619) 346-7491

FAX (619) 341-6820

FEB 13 1997

John L. Morgan, General Manager
Mission Springs Water District .
66-575 Second Street

Desert Hot Springs, CA 92240

RE: Septic Tank Use

We strongly support and encourage the use of community sewerage systems rather than septic tank
systems-in your community. Community sewerage systems lead to a better treated and better
contrdlled discharge than do septic tank systems. Septic tank systems, as discovered numerous times
throughout our Region, can serve as a repository for hazardous wastes and anything else dumped into
them. We have accumulated considerable evidence indicating that septic tank systems have the
potential to adversely impact groundwater which serves as the Coachella Valley's drinking water supply.

Once groundwater has been poliuted, it is extremely expensive to clean. One case involving a septic
tank and subsurface disposal system required the discontinued use of a major municipal supply well.
Thus, the community served by that particular well lost the capital investment associated with the well
construction. Also, the drinking water demand which that well satisfied required replacement.
Unfortunately, the burden of groundwater clean up and overall costs of such sites is often paid by the
public. Small businesses and property owners rarely possess the funds needed to adequately clean the

groundwater to the safe levels for municipal use. Groundwater clean up projects are extremely
expensive. ‘

Community sewerage systems, on the other hand, provide excellent protection of groundwater
resources and relieve the homeowner of the burden associated with maintenance and rehabilitation of
the septic tank system. Inappropriate wastes entering sewerage systems, and eventually the
environment, can be controlled or identified and abated through an effective pretreatment program.
Wastewater treated by a community sewerage system is of significantly better quality and can be
reused for irrigation or process water. When percolated back to the water table, the quality of
community system treated wastewater is much more protective of the groundwater. Threat of nitrate
pollution in the groundwater is reduced through the generation and removal of the sewage sludge.
Also, operation, maintenance, and conveyance of wastewater is the responsibility of trained and
experienced professionals. Such individuals are dedicated to the protection of human heaith and the
environment. Community Sewerage systems alieviate the homeowner from having to deal with costly
septic tank pumpings, hazardous disposal field failures, and costly disposal field replacement. Itis well
established that all disposal fields eventually fail. Overall, it is in the interest of the community 10
support community sewage treatment systems.

In most cases, community sewage treatment systems are not prohibitively expensive. Various
institutions have low interest loans available with up to forty year fending periods. Some institutions
combine some grant money. with the loans. The State Revolving Fund is California's funding source
through the Clean Water Act. It provides direct low-interest loans with interest rates at approximately
one-half the interest rate of the most recent sale of a State general obligation bond. Loan terms for the
State Revolving Fund Loan cannot exceed twenty years. Loans can also be obtained through private
corporations. By obtaining low-interest loans, communities have found that community sewage
treatment systems are generally affordable and cost-effective. Our contact person for the State
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Revolving Fund Loan is Suhas Chakraborty. He can be reached at (619) 776-8961.

PHIL GRUENBERG'
Executive Officer

TT/hs

File Ref: STGC 1.1
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APPENDIX K

DISTRICT LETTER AND MAILING LIST
SOLITICING PROJECT SUPPORT

- 96-0195/App.rpt
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Mission Springs.Woter District

Dirsctors

Dfficers
Nancy Wright John L Morgan
Prasident Ganaral Manager
Dorothy Glass Justing A. Mayo
Wica President Secretary
Mary Gibson Consultants
John Wamar Brunick, Alvarez & Battersby
Jack Wehbb Attomeys
NBS/Lowry
- Enginaers
January 27, 1997 Lund & Guttry
Auditors
Ms. Toby Roy
California Department of Health Services
Office of Drinking Water
1350 Front St., Room 2050
San Diego, CA 92101
Dear Ms. Roy:
As recommended in n ntrol Board, the
district has taken an as 've 3 in the Desert Hot
Springs area. Howevet, we Tit .. @
The following will give eri 1 c . } n ourky unity in regards to
SEWers: e }
- : - ’ / ‘
During the early 70ELMisyGnSpesyaterd i gt decid ktruct 2
154 ith a loan

treatment plant on -,c}ol 1@ E; My’ Th

and the collectioh s ; hrG :r“.-li__._
At that time, the Bo of@e 1S Tought-th
collection system. Needlgs taé%, the@e
and the outcome was the M;: ard

)
&
oht, di

sessm nt istricts

six/lcjs/spht the community

embers.” However, that battle

started the collection system on its y*whxch’vT(/ ultimately built. Those same
memories of yesteryear linger today. No sewers have been constructed by the
district since then. It’s easy to see why.

In about 1990, the board decided to ask residents in the community what they
thought about sewers, septic tanks, water quality and the cost of sewers. The
community responded by telling us they wanted sewers, that sewers were superior
to septic systems, but they would not pay for them. The board backed off then
and decided we should take a different approach. They decided to first educate
the community and then take a closer look at the problem.

66-575 Second Street, Desert Hot Springs, Callfornla 82240 » 619/329-6448
Fax 619/329-2482
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The education process started about the same year in local schools. We spoke to
everyone who would listen to us about preservation of our groundwater and why
sewers were needed. We spoke to Rotarians, various civic groups, retired
community members, at Mayor’s Breakfast meetings, Hoteliers’ Assn. meetings,
and to each council member. We took every opportunity to tell everyone about
sewers. We started a quarterly, 8-page pamphlet called the Pipeline which was
filled with the same information. This was sent to each customer. We instituted a
Waterways column in the local paper covering current news on district activities
and water quality. .
Our community is one of the first in southern California to become a National
Groundwater Foundation member which has evolved into a Groundwater-
Guardian Committee within the local Chamber of Commerce. This Committee
runs groundwater programs which have made great progress educating the
residents about their number one resource -- the hot and cold water.

It’s been an uphill battle but we feel it’s time to proceed again with the formation
of assessment districts and construction of sewers. We are certainly aware of how
inexpensive prevention is when compared to cleanup.

The Mission Springs Water District just recently borrowed $5 Million to start the
ball rolling. We are presently securing easements for future collection and
interceptor systems. Albert A. Webb Associates, our engineering firm, is looking
at demographics, the possibility of securing grants and low-interest loans, and will
be meeting with community members along with our staff to get the process
underway. ’

The United States Geological Survey along with Michigan Technological
University just completed a study for us that shows a very high probability of
pollution from septic systems working its way into our potable water supply. We
must move on this matter quickly!

The district will be sending requests to lending institutions as well as local, state and federal
agencies to secure grants and loans for sewer projects. A letter from your agency explaining the
need for sanitary sewers and recommending support through grants and loans will certainly be
very helpful in this matter.

If there is any other information I can provide, please call. [ will contact you next week to
discuss this request.

Singerely,
B M

John L. Morgan
General Manager
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1350 Front St., Rm. 2050

San Diego, CA 92101

(619) 525-4159

Mr. Don Park _
Environmental Health Dept.
46209 Oasis, Rm. 209
Indio, CA 92201

(619) 863-7000

Dr. Alex Mayer
Michigan Technological University

Dept. of Geological Engineering and Sciences

1400 Townsend Dr.
Houghton, Ml 498931-1295
(906) 487-3372

Mrs. Susan Seacrest
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P. O. Box 22558

Lincoln, NE 68542

(402) 434-2740

Desert Hot Springs City Council
65950 Pierson Blvd.
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The Honorable Sonny Bono
House of Representatives
324 Cannon Office Building
Washington, DC 20515
619-230-1076

The Honorable David Kelley

- California State Senate

73710 Fred Waring Dr., Ste 108
Palm Desert, CA 92260
619-346-2099

Coleen Peters, President
Sunrise Rotary

c/o Vista Realty

66350 Pierson

Desert Hot Springs, CA 92240
(619) 329-3130

Mac Villines, President

Noon Rotary

c/o Palm Springs Savings Bank
66565 Pierson Bivd.

Desert Hot Springs, CA

(619) 329-4411

Eva Lees, President

DHS Women's Club

P. O. Box 998

Desert Hot Springs, CA 92240
(619) 329-6893

Ardella Cook, President
Soroptimist International

9631 Brookline

Desert Hot Springs, CA 92240

Jack Oberle, General Manager
Desert Water Agency

~P.0O.Box 1710

Palm Springs, CA 92263
619-323-4971

- Hank Schmidt, President

Hoteliers' Association

c¢/o The Lido Palms Motel-Spa
12801 Tamar

Desert Hot Springs, CA 92240
(619) 329-6033

Mac Villines, President
Groundwater Guardian Committee
D.H.S. Chamber of Commerce
11711 West Dr.

Desert Hot Springs, CA 92240
(619) 329-6403

Mr. Phil Gruenberg, Executive Officer
State Water Resources

Control Board — Region 7
73720 Fred Waring Dr., Ste 100
Palm Desert, CA 92260

(619) 346-7491
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California Water Environment
Control

7677 Oakport, Ste. 525
Oakland, CA 94621

(510) 382-7800

The Honorable Jerry Lewis
House of Representatives
1150 Brookside Ave., Ste J-5
Redlands, CA 92363

(909) 792-5901

Robert Wilburn, City Manager
City of Desert Hot Srings
65950 Pierson Boulevard
Desert Hot Springs, CA 92240
(619) 329-6411

CAlL
Becky Gen;: President
League of Women Voters
1730 M St. NW, Ste. 1000
Washington, DC 20036
(202) 429-1965
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Letters requesting aid with sewer project
Mailed to following on January 30, 1997

(A:lm&s 306616 Z"-"(S&") —— At £D 52/9/;7_.,

California Association of
Sanitation Agencies
925 L. Street, Ste. 1400
Sacramento, CA 95614
(916) 446-0388

LTA VE LEC D —

LESEMD MG + TouD>
HEL € 'O [FoeLo

I arex T alEE

Bill Killian, President Sponele Teaw
California Rural Water Assoc.

6920 Fair Oaks Bivd., Ste. 100
Carmichael, CA 95608

(916) 944-0236

Billy Turner, President

Water Environment Federation
601 Wythe Street

Alexandria, VA 22314-1994
(703) 684-2400
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EXECUTIVE SUMMARY

Mission Springs Water District (MSWD) has contracted Psomas to assist in the
development of the Water Recycling Feasibility Study — Phase I to assess the feasibility
of implementing a water recycling system in MSWD’s service area. In November 2004,
Psomas completed the Phase I Water Recycling Appraisal study, which detailed
MSWD’s existing groundwater conditions, threats to existing water quality, availability
of recycled water, as well as a proposed plan to implement future recycled water use in
the Mission Creek Sub-basin. This report aims to further analyze the feasibility of
implementing a recycled water system throughout MSWD’s service area.

The entire MSWD service area was reviewed to assess the feasibility of implementing a
water recycling system. The District’s service area consists of 135 square miles including
the City of Desert Hot Springs, 10 smaller communities in Riverside County, and
communities in the City of Palm Springs. The District’s water source is 100 percent
groundwater, drawn from nine active production wells, providing water service to
approximately 23,000 people as well as sewer service to approximately 8,000 people in
Desert Hot Springs, Desert Crest Country Club and Dillon Mobile Home Park. Figure 1-
1 shows the extents of the MSWD service area.

MSWD currently operates two wastewater treatment plants (WWTPs) currently serving a
total of approximately 6,000 developed parcels. The plants are the Horton Treatment
Plant and the Desert Crest Treatment Plant, with capacities of 2,300,000 gal/day (2,576
AFY) and 180,000 gal/day (202 AFY), respectively. It should be noted that the Horton
WWTP has only been permitted to 2,000,000 gal/day. The District’s wastewater
treatment plants currently treat wastewater using a secondary treatment process.

Regional groundwater levels have been declining in recent years. Due to the large
reliance on groundwater drawn from the Mission Creek Sub-basin, implementation of a
recycled water system is needed to assist in enhancing the reliability of groundwater
within the MSWD service area. With the development of the recycled water system, a
number of landscape and irrigation users that are currently dependent on potable water
will receive recycled water supply, thus reducing the demand on groundwater pumping.
Several existing and proposed projects throughout the MSWD service area include golf
courses and landscaping, which make up a significant portion of the District’s current
water demand.

If recycled water is not utilized to irrigate the golf course and other proposed landscape
uses proposed in this report, the alternative water source would be the continued and
future use of groundwater. Currently, groundwater is supplemented by CVWD and
DWA through their exchange agreement with MWD which provides Colorado River
Aqueduct (CRA) water in exchange for State Water Project (SWP) water for recharge
into the Whitewater and Mission Creek groundwater sub-basins. CVWD and DWA have
considered the feasibility of providing additional water supplies to the Coachella Valley
through an extension of the SWP from the high desert in the Apple Valley area to the
vicinity of the recharge basins. This would require an approximate 99-mile pipeline

PSOMAS 1 March 20, 2007



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

Mission Springs Water District
Water Recycling Feasibility Study — Phase 1

delivering up to 300 cfs peak capacity. The total cost for developing this source is
estimated at approximately $1,036 per acre-foot.

The availability of recycled water in MSWD’s service area is limited to water generated
as part of the wastewater treatment associated with sewage collected from sewered
residential developments, commercial and industrial properties. Since the majority of the
wastewater that is recycled in the early phases of the proposed plan will be used for
recharging the groundwater basin and irrigation on unrestricted golf courses, the type of
treatment is assumed to be equivalent to DHS requirements for Disinfected Tertiary
Recycled Water.

Alternative recycled water production and supply methods were considered and analyzed
for meeting landscape irrigation demands in the Desert Hot Springs area. The alternatives

analysis discussion is divided into treatment and distribution alternatives:

Treatment Alternatives:

Alternative 1: In this alternative, tertiary treated effluent from the Horton Plant would
supply irrigation demands to Tuscan Hills, Mission Lakes, Highland Falls and
Palmwood. Around the year 2020, a Regional WWTP would be constructed to assist in
treating wastewater flows in the District. The Regional WWTP would supplement
irrigation demands at Highland Falls, Palmwood, and Mission Lakes, and provide
recycled water to any other developments that are constructed south of Pierson Blvd.
Figure 4-1 shows existing and proposed treatment plants associated with Alternative 1.

Alternative 2: In this alternative, shown in Figure 4-3, the Horton Plant would again
supply tertiary treated recycled water to Tuscan Hills, Mission Lakes, Highland Falls and
Palmwood beginning in 2015. Around 2020, a satellite plant would be required near
Indian Avenue and Pierson Avenue. This satellite plant would treat wastewater from
Highland Falls, Palmwood, and surrounding developments, and also provide tertiary
treated recycled water to the golf courses in Palmwood and Highland Falls. Excess
untreated wastewater would be routed through existing sewer lines to Horton Plant during
the winter months. During high demand summer months, stored recycled water at the
Horton Plant percolation ponds would supplement treated wastewater from the satellite
plant. By 2035, a Regional WWTP may be necessary to supplement irrigation demands
throughout the District, especially if there are new development projects south of Pierson
Blvd.

Distribution Alternatives:

Alternative 1: Figure 4-1 shows the preliminary routing and sizing of pipelines and
pump stations for Alternative 1. Booster Station Pump 1, located at Horton WWTP, is
sized based on ultimate conditions that include supply from the proposed Regional
WWTP. Once the Regional WWTP is online and incorporated into the recycled water
distribution system, peak irrigation demands can be met.
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The pipeline alignment shown in Figure 4-1 would require two booster pump stations to
supply recycled water to the Highland Falls and Palmwood developments. Both stations,
shown as Booster Pumps 3A and 3B, have been sized to meet projected peak demands.

Alternative 2: Alternative 2, shown on Figure 4-2, includes an alternative pipeline
alignment which would allow the use of only one booster pump station to supply the
Highland Falls and Palmwood developments. This alternative pipeline alignment,
however, does not follow existing roadways up to the Palmwood development. All other
aspects of Alternatives 1 and 2 are the same. A final routing would have to be developed
in consultation with MSWD including engineering and environmental review.

Alternative 3: Alternative 3 corresponds to the treatment alternative which includes the
Satellite Plant at Indian and Pierson, and is shown in Figure 4-3. This alternative
involves a total of 5 booster pump stations as follows: Booster Pump 1 at Horton WWTP
will supply recycled water to Tuscan Hills and Mission Lakes, and supplement recycled
water for use in Highland Falls and Palmwood developments. Booster Pump 2 at the
Regional WWTP will supply additional flow as development continues within Desert Hot
Springs. Booster Pump 4 will be located at the Indian/Pierson Satellite WWTP and will
pump to Booster Pumps 3A and 3B, which will supply Highland Falls, Palmwood, and
Mission Lakes.

Three scenarios for treatment and distribution alternatives were explored during the
economic analysis of alternatives. The first scenario includes Treatment Alternative 1 and
Distribution Alternative 1, as described above. The second scenario involves Treatment
Alternative 1 and Distribution Alternative 2, as shown on Figure 4-2. The third scenario
entails Treatment Alternative 2 and Distribution Alternative 3. Table ES-1 summarizes
these scenarios and includes capital and O&M costs for each.

Table ES-1
Scenarios for Recycled Water Production and Supply

PSOMAS

Scenario 1 Scenario 2 Scenario 3
Treatment $25,500,000 | $25,500,000 | $28,000,000
Distribution $26,310,000 | $24,530,000 | $26,020,000
Storage $3,000,000 | $3,000,000 | $3,000,000
Total Capital $54,810,000 | $53,030,000 | $57,020,000
Annual Capital $2,830,000 | $2,740,000 | $2,940,000
Annual O&M - treatment ® $803,000 $803,000 $1,178,000
Annual O&M - distribution ® | $3,159,000 | $3,166,000 | $2,872,000
Total Annual $6,792,000 | $6,709,000 | $6,990,000
Notes:

(1) Interest rate is 4.608%, over 50 years.

(2) Tertiary treatment O&M costs estimated at $0.11 per gpd per year. Satellite
plant O&M costs estimated at $0.26 per gpd per year

(3) From Tables 4-3 and 4-4.
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The most costly scenario, as presented in Table ES-1, totals $6.99 million per year.
Dividing the annual cost by the average irrigation demand of 7,998 AFY results in a cost
of $874 per acre-foot for recycled water produced and delivered using the scenario
described above. As described above, the cost of providing additional water supplies to
the Coachella Valley through development of the Desert Aqueduct totals $1,040 per acre-
foot.

Several funding sources are readily available to meet recycled water capital funding
needs. These include sewer connection fees, reclamation connection fees, domestic water
connection fees, sewer user rates, and reclaimed water sales. In addition, there are several
programs which can assist municipalities to attenuate the large up-front capital
investment of a recycled water program.

Tertiary treatment capital costs can be funded by increasing the current sewer connection
fee of new sewer users. Capital costs for the recycled water distribution and storage
system may be funded by a reclamation connection fee charged to new developments
when connecting to the recycled water system, as well as through an increase in domestic
water connection fees. Operation and maintenance (O&M) yearly costs for tertiary
treatment and recycled water distribution can be funded by sewer user rates and recycled
water sales. Bond sales and matching grants may be considered during the first years of
the program, when income from user rates and fees will not yet be available. The revenue
from rates and fees will ensure that a repayment stream is adequate to cover the cost of
the bonds, making this recycled water program financially feasible.
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1 Introduction

1.1 Overview

Mission Springs Water District (MSWD) was established in 1953 and was formerly
called the Desert Hot Springs County Water District. The MSWD service area consists
of 135 square miles including the City of Desert Hot Springs, 10 smaller communities in
Riverside County, and communities in the City of Palm Springs. MSWD’s water source
is 100 percent groundwater, drawn from nine active production wells, providing water
service to over 23,000 people as well as sewer service to approximately 8,000 people in
Desert Hot Springs, Desert Crest Country Club, and Dillon Mobile Home Park.

1.2 Purpose

Mission Springs Water District (MSWD) has contracted Psomas to assist in the
development of the Water Recycling Feasibility Study — Phase I to assess the feasibility
of implementing a water recycling system in MSWD’s service area. In November 2004,
Psomas completed the Phase I Water Recycling Appraisal study, which detailed
MSWD’s existing groundwater conditions, threats to existing water quality, availability
of recycled water, as well as a proposed plan to implement future recycled water use in
the Mission Creek Sub-basin. This report aims to further analyze the feasibility of
implementing a recycled water system throughout MSWD’s service area.

1.3 Study Area

1.3.1 MSWD Service Area

The entire MSWD service area will be reviewed to assess the feasibility of implementing
a water recycling system. As previously noted, the District’s service area consists of 135
square miles including the City of Desert Hot Springs, 10 smaller communities in
Riverside County, and communities in the City of Palm Springs. The District’s water
source is 100 percent groundwater, drawn from nine active production wells, providing
water service to approximately 23,000 people as well as sewer service to approximately
8,000 people in Desert Hot Springs, Desert Crest Country Club and Dillon Mobile Home
Park.

The existing MSWD distribution system consists of three independent water distribution
systems: 1) Desert Hot Springs and surrounding area system — encompasses the City of
Desert Hot Springs and surrounding unincorporated areas of Riverside County, 2) Palm
Springs Crest System, and 3) West Palm Springs Village System.

MSWD offices are located in Desert Hot Springs, California. MSWD’s largest water
supply and distribution system serves the community of Desert Hot Springs and
surrounding communities of West Garnet, located south of Interstate 10 (I-10) and West
of Indian Avenue, and North Palm Springs. The two smaller systems, Palm Springs Crest
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System and West Palm Springs Village System, are located approximately five miles
west of Desert Hot Springs. These two communities are located on the north side of I-10
abutting the Morongo Indian Reservation. Figure 1-1 shows the MSWD Service Area
location.

1.3.2 Sub-basin Description

Major surface water features in the area are the Whitewater River, Mission Creek, San
Gorgonio River, Little and Big Morongo Washes, and Long Canyon. The MSWD
service area and groundwater Sub-basins are presented on Figure 1-2.

MSWD is located in the northwestern portion of the Upper Coachella Valley, in eastern
Riverside County. Its service area contains a portion of the Upper Coachella
Groundwater Basin and includes Mission Creek Sub-basin, Garnet Hill Sub-basin,
Whitewater Sub-basin, San Gorgonio Pass Sub-basin, and the Desert Hot Springs Sub-
basin. These sub-basins were formed by the large and active faults that make up the San
Andreas Fault system. The Mission Creek Sub-basin is the largest source of groundwater
for the MSWD service area. The Mission Creek Fault and the Banning Fault bound the
northern and southern edges of the Sub-basin, respectively, and are the major
groundwater controls. Both act to limit groundwater movement as these faults have
folded sedimentary deposits, displaced water-bearing deposits, and caused once
permeable sediments to become impermeable (California Department of Water
Resources [DWR], 1964). All of the sub-basins, except for Desert Hot Springs are “cold-
water” basins that can provide potable water. The Desert Hot Springs Sub-basin is a “hot-
water” basin that is highly mineralized with water temperatures exceeding 100 degrees
Fahrenheit and is not used to supply potable water. However, this hot, highly
mineralized water is important to the economy as it supports numerous spa resorts and
hotels within the city of Desert Hot Springs.

Although the MSWD service area boundary overlies several sub-basins, currently all of
the producing water supply wells for the main MSWD System are located within the
Mission Creek Sub-basin, with the exception of MW-33 which is located in the Garnet
Hill Sub-basin. The Palm Springs Crest System and the West Palm Springs Village
System are both supplied by wells that draw from the Cabazon Storage Unit of the San
Gorgonio Pass Sub-basin. Currently, proposed development within the MSWD service
area will rely predominantly on groundwater until recycled water is made available by
MSWD.

PSOMAS 6 March 20, 2007
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1.3.3 Wastewater Treatment Plants

MSWD currently operates two wastewater treatment plants (WWTP) serving a total of
approximately 6,000 developed parcels. The plants are the Horton Treatment Plant,
located on Verbena Drive about '4 mile south of Two Bunch Palms Trail, and the Desert
Crest Treatment Plant, located about %4 mile southeast of the intersection of Dillon Road
and Long Canyon Road, with capacities of 2,300,000 gal/day (2,576 AFY) and 180,000
gal/day (202 AFY), respectively. The Horton WWTP, however, has only been permitted
to 2,000,000 gal/day. The disposal of effluent from both the Horton and Desert Crest
treatment plants is accomplished by utilizing percolation ponds located within the plants
on the southwest (cold water) side of the Mission Creek Fault. In addition, effluent is
used for irrigation and wash-down at the plants. The District’s wastewater treatment
plants currently treat wastewater using a secondary treatment process. See Table 1-1 for
capacity and current average flow of existing WWTPs.

MSWD’s existing wastewater conveyance system consists of a network of nearly 77
miles of sewer pipeline concentrated in the central portion of the study area where the
majority of the populace and businesses reside. The Desert Crest Country Club
community first received sewer service in the early 1960s with the outlying tracts
established later in the early 1970s. Most of the MSWD sewer pipelines were
constructed in the early 1970s and include lines along Ocotillo Road, Palm Drive, and
Mission Lakes Boulevard. In the early 1980s, improvements to the pipeline system were
added to tracts west of West Drive.

There is an ongoing program to incorporate existing residences currently on septic
systems to sewer collectors that have been constructed or are in the process of being
constructed.

Table 1-1
Capacity and Average Flow for 2006 (MGD) -
Existing WWTP

WWTP Capacity Average
Horton 23 1.3
Desert Crest 0.18 0.05
Total 2.48 1.35
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2 Problems and Needs

2.1 Water Management Problems

Water reclamation and reuse will provide a solution to MSWD’s 100% reliance on
groundwater supply by providing an additional source to meet existing and future golf
course and landscape irrigation demands. The groundwater supply from the Sub-basins
within MSWD’s service area is of excellent quality, with the exception of Desert Hot
Springs Sub-basin. Therefore, the use of high quality potable water supply for non-
potable uses, including irrigation, reduces the reliability of potable supplies for the
region.

MSWD’s water source includes groundwater, emergency inter-connections, and imported
water for groundwater recharge. Groundwater is drawn from nine wells that supply the
Desert Hot Springs System, with one additional well installed in 2006 (Well 34), three
more planned for installation in the near future, and two wells each for the Palm Springs
Crest System and the West Palm Springs Village System. Additional production from the
Mission Creek Sub-basin comes from the Coachella Valley Water District (CVWD),
which has four production wells located in an area overlying the south central portion of
the sub-basin, and from approximately 200 private wells for domestic use. Several
existing and proposed projects within the MSWD service area will utilize the
groundwater (if approved) as its primary source of water supply until recycled water is
made available in the future. MSWD currently has two inter-connections with the CVWD
that can be used to provide emergency water to the Main System on a temporary and very
limited basis.

The third source of water is obtained through an agreement between the Desert Water
Agency (DWA) and the Metropolitan Water District (MWD) to exchange Colorado River
water for SWP water. DWA obtains this water through a turnout from the Colorado River
Aqueduct (CRA) and manages a recharge facility near the turnout that enables the water
(when it is available) to replenish the aquifer used by MSWD and CVWD. Table 2-1
provides a comparison of the existing water supply capacity with projected average daily
demand (ADD) and maximum daily demand (MDD) in the MSWD service zone.

Due to the large reliance on groundwater drawn from the Mission Creek Sub-basin,
implementation of a recycled water system is needed to assist in enhancing the reliability
of groundwater within the MSWD service area. With the development of the recycled
water system, a number of landscape and irrigation users that are currently dependent on
potable water will receive recycled water supply, thus reducing the demand on
groundwater pumping. Several existing and proposed projects throughout the MSWD
service area include golf courses and landscaping, which make up a significant portion of
the District’s current water demand.
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2.2 Near and Long-Term Water Supplies and Demands

Within the MSWD service area, a significant portion of the water demand comes from
landscape and golf course irrigation. Due to the delicate balance of groundwater supply
needed to manage the region’s groundwater basins, recycled water will offset non-potable
demands. Regional groundwater levels have been declining significantly in recent years,
as described below in the groundwater basin descriptions for the region. Since
development continues throughout the MSWD service area and throughout the desert
region, recycled water is needed to provide a non-potable source of supply, which will
allow groundwater to serve solely as a potable supply. The lack of recycled water supply
within the service area results in the use of high quality groundwater to irrigate golf
courses and landscape.

Table 2-1 shows a projected water balance for the Mission Creek Sub-basin, which is the
primary source of water supply to MSWD with the exception of future recycled water.
The projections in five-year increments for years 2010 through 2030 assume Normal
Year conditions whereas the 2005 year is recognized as a wet-year condition as reflected
by the 24,700 AF of imported water recharge in the first column. If the Net Balance
values for years 2010 through 2030 are averaged and multiplied by the total 25 years of
the UWMP projection period, the result would be a cumulative withdrawal of 46,000 AF
from the Mission Creek Sub-basin. When the single-year surplus of 14,000 AF for 2005
(starting condition) is taken into account, the net cumulative withdrawal would be
reduced to 32,000 AF. It should be noted that this conservative assumption assumes no
wet-year condition such as 2005 will occur over the next 25-year period and that all years
are normal water years.

The estimate of total available storage within the Mission Creek Sub-basin is
approximately 1.4 MAF'. This cumulative withdrawal, based on the projections and
assumptions described above and included in Table 2-1, would therefore equate to a loss
of available storage of 2.3 percent over the next 25 years. Although relatively small
compared to the basin capacity, it is nevertheless MSWD’s intent to continue to work
with Desert Water Agency and Coachella Valley Water District to develop a strategic
groundwater management program that will protect the Mission Creek Sub-basin for
generations to come.

! 1.4 MAF as noted in Section 2.1 of the MSWD 2005 UWMP.
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(AF — all numbers rounded to nearest 100 AF)

Table 2-1
Water Springs Water District
Water Balance

CVWD

R A o T R

Sub-basin | Product | GW Demand | Return echarge | Gw Net
Year | Recharge® | ion® Recharge® | @ Flow'® Available” | Demand® | Balance®
2005 24,700 4,700 20,000 9,200 3,200 23,200 9,200 14,000
2010 | 11,200 4,000 7,200 15,400 | 5,000 12,200 14,400 (2,200)
2015 | 14,100 5,500 8,600 20,800 | 6,900 15,500 17,800 (2,300)
2020 | 16,100 7,100 9,000 23,500 | 7,900 16,900 17,200 (300)
2025 17,800 8,900 8,900 26,200 8,800 17,700 19,100 (1,400)
2030 19,100 10,700 8,400 28,900 9,800 18,200 21,200 (3,000)

PSO

@ From Table 2-13 in CVWD 2005 UWMP for Mission Creek Spreading Facility; 2005 value from April 6, 2006
CVWD Engineer’s Report on Water Supply and Replenishment Assessment, Mission Creek Sub-basin Area of
Benefit 2006-2007 (Table 6).

®  From Table 3-3 in CVWD 2005 UWMP for Mission Creek Sub-basin; 2005 value from April 6, 2006 CVWD
Engineer’s Report.

© Difference between Mission Creek Sub-basin Recharge and CVWD Production

@ Total Projected MSWD demand including recycled water demand (refer to subsequent tables in this section)

©) Naturally occurring recharge from return flow (35% of Total MSWD Demand)

® Net Recharge Available = Surplus GW Recharge + Recharge from Return Flow

©® Total MSWD GW Demand (excludes recycled water demand)

® Net Balance = Net Recharge Available — Total MSWD GW Demand

Regional groundwater levels have been declining significantly in recent years. Since
development continues throughout the MSWD service area and throughout the desert
region, recycled water is needed to provide a non-potable source of supply for existing
development, including Mission Lakes, and proposed future development, including
Palmwood, Two Bunch Palms, Hot Springs Mobile Home Park, Highland Falls (formerly
Rancho Royale), and Tuscan Hills. These developments include golf courses and
landscape irrigation that make up significant portions of their projected overall water
demand. As previously noted, the current lack of recycled water supply within the service
area results in the use of high-quality groundwater for irrigation purposes.

2.3 Groundwater Supply

MSWD draws almost all of its water supply from groundwater. Table 2-2 lists the active
wells including age, depth and capacity.

MAS 12
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Table 2-2
Active Wells

Age Depth Capacity

Well No.
(years) | (feet) (gpm)

Mission Creek Sub-basin

MW-22 35 800 1,750
MW-24 32 800 1,200
MW-27 25 400 1,100
MW-28 16 900 1,900
MW-29 13 1,070 1,700
MW-30 13 1,100 825
MW-31 12 1,000 1,900
MW-32 1 1,000 2,000
Garnet Hill Sub-basin

MW-33 0 1,000 800

San Gorgonio Pass Sub-basin, Cabazon Unit

MW-25 48 465 400
MW-25A 3 600 175
MW-26 74 575 350
MW-26A 4 285 170

The following discussion includes descriptions of each of the Sub-basins from which
MSWD pumps groundwater. See Figure 2-1 for a detailed map of the location of Sub-
basins and active wells throughout MSWD’s service area.

2.3.1 Mission Creek Sub-basin

The Mission Creek Sub-basin is located in the Upper Coachella Valley in the north
central portion of Riverside County, California. The Mission Creek Fault and the
Banning Fault bound the northern and southern edges of the sub-basin, respectively, and
are the major groundwater controls. Both act to limit groundwater movement as these
faults have folded sedimentary deposits, displaced water-bearing deposits, and caused
once permeable sediments to become impermeable (California Department of Water
Resources [DWR], 1964).

Major surface water features in the area are the Whitewater River, Mission Creek, San
Gorgonio River, Little and Big Morongo Washes, and Long Canyon. The MSWD service
area and groundwater sub-basins were presented on Figure 1-2.
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2.4 Imported Water Supply

An emergency source of water for MSWD is the CVWD. MSWD currently has two inter-
connections with the CVWD that can be used to provide emergency water to the Main
System on a temporary and very limited basis.

DWA is the MSWD’s wholesale supplier for the SWP. As a State Water Contractor,
DWA is entitled to SWP water. A conveyance system to provide SWP water directly to
the Coachella Valley currently does not exist. However, the CRA does go through the
valley. DWA has entered into an agreement with MWD to exchange SWP water for CRA
water.

In 1997, MWD tapped into the CRA for DWA and installed a 48-inch turnout just south
of Indian Avenue and west of Worsley Road. DWA acquired approximately 190 acres of
land in the vicinity of the turnout to construct spreading ponds to hold the Colorado River
water as it percolates downward into the Mission Creek Sub-basin. A test well was also
installed by DWA to monitor the flow of water underground. DWA completed
construction of 60 acres of recharge basins as the Mission Creek Recharge Facilities in
June 2002. Recharge commenced in November 2002 with 4,733 AF of water introduced
into the basins in the remainder of 2002. A lack of available water resulted in no recharge
in 2003. An additional 5,564 AF of water was recharged in October, November, and
December of 2004. Because of the very wet conditions in 2005, recharge in calendar year
2005 totaled 24,700 AF (April 2006 CVWD Engineer’s Report on the Mission Creek
Sub-basin).

URS (2005) reported that the number of recharge basins in operation depends upon the
availability of water. In 2005, only about two-thirds (40 acres) of the 60 acres of basins
were being used at one time. Based on the current excellent rate of about 4 feet per day,
and accounting for some downtime for maintenance, the 60 acres of basins could
recharge as much as 60,000 acre-feet per year (AFY), which far exceeds the currently
available supply. Even if recharge rates decreased over time to as little as 1 foot per day,
the capacity would still be at least 15,000 AFY.

The possibility of continued recharge depends largely on the availability of future water
from the MWD’s Colorado River Aqueduct and on MWD’s exchange agreements with
DWA. This source of water does provide a significant amount of inflow to the
northwesterly portion of the Mission Creek Sub-basin and reduces the amount of over
drafting of the aquifer. In addition, assuming that sufficient water is available, this
recharge facility provides for conjunctive use possibilities, such as water banking of
Colorado River water. Because of the excess capacity and the lack of available water,
DWA does not have any plans for expanding the facility any time soon. Even if water
was available, most of the remaining 130 acres not currently used for recharge are located
in Mission Creek, and any facilities constructed in the creek would be subject to damage
from flood events. Any expansion of the recharge facilities would most likely require the
purchase of additional land.
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2.5 Recycled Water Supply

Recycled water is defined by the California Water Code as “water, which, as a result of
treatment of waste, is suitable for a direct beneficial use or a controlled use that would
not otherwise occur and is therefore considered a valuable resource.” The availability of
recycled water is limited to water generated as part of the wastewater treatment
associated with sewage collected from sewered residential, commercial, and industrial
properties.

As mentioned in Section 1, MSWD currently operates two wastewater treatment plants
serving a total of approximately 6,000 developed parcels with a wastewater conveyance
system of nearly 77 miles of sewer pipeline. See Figures 4-1 through 4-3 for the
locations of existing wastewater treatment plants throughout the MSWD service area. A
future regional wastewater plant is currently planned near Indian Avenue and Interstate
10, as shown on these figures. There is also a potential to develop a satellite treatment
plant near Indian Avenue and Pierson to capture and reclaim effluent from the area
tributary to it and pump it to the proposed Palmwood and Highland Falls golf courses.
The alternative of utilizing this satellite wastewater treatment plant will be evaluated later
in the report, in Section 4.

The Alan L. Horton Wastewater Treatment Plant has a capacity of 2.3 mgd, and is
currently operating with an average daily flow of 1.3 mgd. The Horton facility uses an
extended aeration process for treatment and disposes of the undisinfected secondary
wastewater in adjacent percolation/evaporation ponds. The sludge generated from the
treatment process is dried in on-site beds and then trucked offsite to proper disposal
areas.

The Desert Crest Wastewater Treatment Plant has a capacity of 0.18 mgd and serves a
country club development and mobile home park. This treatment facility is operating
with an average daily flow of 0.05 mgd. The facility operates similar to the Horton
facility using an aeration basin for treatment and disposes of the undisinfected secondary
wastewater by way of percolation/evaporation ponds. The sludge generated from the
treatment process is dried in on-site beds and then trucked offsite to proper disposal
areas. In conjunction with the second phase construction of the proposed Hot Springs
Mobile Home Park, which is projected to be completed by 2009, this treatment plant is
planned to be abandoned and a gravity main, a small sewer lift station and a force main
constructed to deliver the effluent from this region to the Horton Plant.

Since the availability and distribution of recycled water is directly dependent on the
projected requirements for wastewater disposal in the MSWD service area, an evaluation
was conducted to determine the projected flows tributary to the various wastewater
treatment plants.
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2.6 Wastewater Treatment

The anticipated wastewater flows were projected from Year 2005 though Year 2035.
Expected annual wastewater generation for that period was based on existing use,
population growth projections, consistent with the Water System Master Plan for MSWD
— Draft, October 17, 2005, and a daily wastewater generation factor of 80 gallons per
capita. The wastewater projections also take into account existing residences currently on
septic systems to be connected to the sewer system. Non-residential wastewater
generation was estimated based on a percentage of projected water demand. Forty percent
of commercial water use and 10 percent of all other non-residential water use was
assumed for wastewater generation. Table 2-3 shows the projected wastewater generation
in 5-year increments through Year 2035.

Table 2-3

Wastewater Flow Projections

Total Wastewater Generation
Year AFY MGD
2005 1,456 1.3
2010 3,246 2.9
2015 5,083 4.5
2020 5,940 53
2025 6,747 6.0
2030 7,465 6.7
2035 8,173 7.3

Based on conversation with MSWD it is assumed that the Horton WWTP will be
expanded to 5 MGD total capacity. The existing and projected future capacity for each
existing and proposed WWTP is presented in Table 2-4.

Table 2-4
Projected Wastewater Treatment Capacity (by plant)

EXISTING CAPACITY FUTURE CAPACITY
NAME OF WWTP (MGD) (MGD)
Horton WWTP 2.3 5.0
Desert Crest WWTP 0.18 To be Abandoned
Regional WWTP Future Alternative Dependent
Indian/Pierson Satellite Plant Future Alternative Dependent
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2.7 Water Demands

Table 2-5 presents the normal year supply and demand projections for MSWD through
2030. The supply and demand projections assume:

= No imported water is available to MSWD. Although some State Project Water
can be exchanged for CRA water through the auspices of DWA and CVWD, that
water is ultimately used for groundwater recharge and is thus pumped from the
aquifer by MSWD. Because this water is not directly supplied to the MSWD
distribution system, it is not accounted for as imported water.

= Recycled water use will begin in approximately 2015 and will begin to reduce the
demand on pumped groundwater at that time.

= Given the large capacity of the Mission Creek Sub-Basin, it is not reasonable to
assume the entire 1.4 MAF will be available to MSWD in any given year
(primarily because of limitations on the District’s well depths and pumping
capacity). A reasonably conservative assumption of 40,000 AFY, which is less
than 3 percent of the estimate of total storage within the sub-basin, has therefore
been assumed as the supply capability.

= Groundwater recharge will continue to occur as noted above.

= All projections are based on an assumed high growth water demand pattern.
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Table 2-5

Mission Springs Water District
Projected Water Supply and Demand — Normal Water Year

(AFY — All projections rounded to nearest 10 AF)

Water Sources 2010 | 2015 | 2020 | 2025 2030
Supply Normal Water Years

Imported® 0 0 0 0 0
Recycled® 0 2,000 5,350 6,070 6,720
Local (Groundwater) 40,000 40,000 40,000 40,000 4,000
Total Supply 40,000 42,000 45,350 46,070 46,720
% of Normal Year 100 100 100 100 100
Demand

Imported® 0 0 0 0 0
Recycled® 0 2,000 5,350 6,070 6,720
Local (Groundwater)? 14,400 17,800 17,150 19,130 21,180
Other Project Demands'” 970 1,010 1,010 1,010 1,010
Total Demand 15,370 20,810 23,510 26,210 28,910
% of Year 2005 Demand (9,194 AF)© 167.2% 226.3% 255.7% | 285.1% 314.4%
Supply/ Demand Difference 24,630 21,190 21,840 19,860 17,810
Difference as % of Supply 61.6% 50.5% 48.2% 43.1% 38.1%
Difference as % of Demand 160.2% 101.8% 92.9% 75.8% 61.6%

(a) MSWD does not have direct access to imported water. Although State Project Water can be exchanged for Colorado
River water, which can then be used for recharging the groundwater aquifer (via water transfers arranged through DWA
and CVWD), that import water is not supplied directly to the MSWD distribution system and is therefore not counted as
“imported” supply or demand.

(b) There are currently no recycled water supplies available; however, plans call for implementation of a recycled water
system beginning in approximately 2015 with a minimal production capacity of 2,000 AFY ramping up to 6,720 AF in
2030. Recycled water supply and demand are assumed to be equal. Recycled water supply numbers were calculated
assuming that 90% of the wastewater generated can be converted to recycled water (with the 10% balance lost in the
treatment process).

(c) The current available supply in the local groundwater aquifer is estimated at 1.4 MAF. This analysis conservatively
assumes that less than 3% of this supply (or 40,000 AF) will be available in any given year as groundwater supply. The
analysis also assumes the water extracted by pumping will be replaced by (1) DWA’s proposed groundwater recharge of
imported water at its Mission Creek Spreading Facility) and by (2) a 35% return flow for all water used in MSWD.

(d) Groundwater demands obtained from Projected High Growth Water Demand data included in draft 2005 MSWD
Comprehensive Water System Master Plan prepared by URS.

(e) 9,194 AF was the actual water usage in MSWD during the FY 05.

(f) Demands for the Two Bunch Palms and Hot Springs Mobile Home Park developments, which were not included in the
2005 Urban Water Management Plan, were obtained from the Two Bunch Palms Water Supply Assessment, dated June 30,
2006, and the Hot Springs Mobile Home Park Water Supply Assessment, dated July 20, 2006, respectively.
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2.8 Water Supplies Cost Analysis

If recycled water is not utilized to irrigate the golf courses and other proposed landscape
uses proposed in this report, the alternative water source would be the continued and
future use of groundwater. Current water supplied by CVWD and DWA for recharge
into either the Whitewater or Mission Creek Sub-basins costs approximately $300 per
AF, based on discussions with CVWD staff using the total cost of providing State Water
Project (SWP) water through their exchange agreement with MWD. This cost includes
the capital component plus operation and maintenance (O&M) costs plus energy costs for

pumping.

CVWD and DWA have considered the feasibility of providing additional water supplies
to the Coachella Valley through an extension of the SWP from the high desert in the
Apple Valley area to the vicinity of the two recharge/spreading basins. This would
require an approximate 99-mile pipeline delivering up to 300 cfs peak capacity, which is
derived from using the total of CVWD’s and DWA’s SWP Table A amount of 171,100
AFY and an appropriate peaking factor. The project cost for this proposed SWP pipeline
extension referred to as the Desert Aqueduct is projected by CVWD at approximately
$1.3 billion.

Assuming an interest rate of 4.608%, which CVWD staff indicates is the interest rate that
the SWP uses, and a financing period of 50 years, this $1.3 billion equates to an annual
cost of $66.94 million. Based on DWR’s State Water Project Delivery Reliability
Report, 2002, which determines that the SWP can be assumed to reliably deliver 77% of
an agency’s Table A amount in an average year, the 171,100 AF of total Table A
allotment would equate to an average reliable delivery of 131,750 AFY. Dividing the
annual cost of $66.94 million by this average supply of 131,750 AFY results in a cost of
$508 per acre-foot for water delivered through the proposed Desert Aqueduct, excluding
O&M costs.

This cost would have to be added to the cost of water delivered to the Apple Valley area,
which can be considered approximately equal to the $300 per acre-foot currently used by
CVWD for SWP delivered to them via their exchange agreement with MWD. Operation
and maintenance costs for the Desert Aqueduct would add approximately one million
dollars per year, based on a cost of $10,000 per mile per year for this type of facility.
This would add another $8 per acre-foot to the cost of water delivered through the Desert
Aqueduct. Therefore, the total cost of new SWP water delivered to either of the two
spreading basins in the vicinity of Mission Springs Water District that could be
considered to be an alternative supply to developing recycled water would be $816 per
AF ($300 + $8 + $508).

Since the cost of developing the recycled water system provides water directly to the
proposed irrigation users, the cost of a delivery system must also be added to the supply
cost developed above. This delivery system can be considered to be additional wells to
serve the proposed irrigation customers along with some varying amount of distribution
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depending on the location of the wells in proximity to the users. For the purpose of this
study, a well for every 1,000 gpm of peak month supply or 667 gpm of average supply
will be used. The 667 gpm per well equates to 0.96 mgd per well or 8 wells to reliably
serve the 7.3 mgd of proposed recycled water system demands. A 10-inch distribution
pipeline of 1,000 feet is also assumed for each well. The project capital costs to develop
these delivery systems total $9 million, as summarized in Table 2-6 below. Using the
assumed interest rate of 4.608%, this amounts to $464,440 per year for 50 years. In
addition, each well will require 160 horsepower (HP) to operate, or 120 kilowatts (kW).
At a rate of $0.15/kW-hr, energy costs equal to $157,770 per year per well, or $1,261,000
per year for all 8 wells. Therefore, a total capital plus energy cost of $220 per AF is
required to extract and distribute an average of 7,810 AFY of groundwater for irrigation
demands. O & M costs are assumed to be negligible compared to capital and energy
costs. This brings the total to $1,036 per AF to develop this alternative supply.

Table 2-6
Delivery Systems Capital Costs for Irrigation Water Supply

Item Quantity Unit Cost/unit Cost
Wells 8 Wells $1,000,000 $8,000,000
10" Diameter Pipeline 8,000 LF $110 $880,000
Total Capital Cost $8,880,000
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3 Water Reuse Opportunities

The availability of recycled water in MSWD’s service area is limited to water generated
as part of the wastewater treatment associated with sewage collected from sewered
residential developments, commercial and industrial properties.

MSWD’s recycled water system will be used primarily for golf course and landscape
irrigation purposes. These uses will require the upgrade of existing and/or proposed
wastewater treatment plants to tertiary treatment with a new recycled water distribution
system.

3.1 Opportunities for Reuse

The existing developments of Mission Lakes, Hidden Springs, Desert Dunes, Desert
Crest Country Club, Two Bunch Palms, and Sands Resort, along with the proposed future
developments of Tuscan Hills, Palmwood, Highland Falls (formerly Rancho Royale), and
the Hot Springs Mobile Home Park provide opportunities for reuse within the MSWD
service area. The Desert Dunes development is within the CVWD service area; therefore,
an agreement between the two agencies would be required for MSWD to supply recycled
water to this development.

Table 3-1 shows the calculated recycled water demands for each development. Using the

projected recycled water demands along with projected wastewater treatment
requirements, Table 3-2 below shows potential recycled water supply phasing.
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Table 3-1
Projected Recycled Water Demands
Irrigated | Irrigation
Area Demand Avg Month Max Month Peak Day
Development (acres) (AFY) (MGD) | (GPM) | MGD) | (GPM) | (MGD) | (GPM)

Tuscan Hills © 120 750 0.7 465 1.1 781 1.3 884
Mission Lakes @ 133 1,171 1.0 726 1.8 1,220 2.0 1,380
Highland Falls " 250 1,600 1.4 992 2.4 1,667 2.7 1,885
Palmwood @ 312 1,792 1.6 1,111 2.7 1,867 3.0 2,111
Desert Crest Country 20 108 0.1 67 0.2 113 0.2 127
Clubs ¥
Desert Dunes GC©” 175 1,500 13 930 2.3 1,563 2.5 1,767
Hidden Springs ©’ 56 255 0.2 158 0.4 266 0.4 300
Sands Resort ) 37 410 0.4 254 0.6 427 0.7 483
Two Bunch Palms® 60 188 0.2 117 0.3 196 0.3 222
Other” 224 0.2 139 0.3 233 0.4 264
Total 1,163 7,998 7.1 4,959 12.0 8,331 13.6 | 9,422

(1) Acreage information from Dave Davis telecom. Assume 4 acres lake. Irrigation based on ETo.
(2) Information from Palmwood Project WSA.
(3) Irrigation demand based on 2004 groundwater extraction. Acreage from CityGIS
(4) Draft WSA plus existing Desert Crest (estimate).

(5) 100 acres turf based on 3/28/06 telecom with Tim Blond. Assume 2 acres lake.

(6) Approximate well extraction from data table (M. Donovan). Acres from CityGIS.
(7) Desert Dunes GC is in CVWD service area.
(8) Information from Two Bunch Palms WSA, July 2006
(9) Other irrigation demands include schools, City offices, and commercial establishments with irrigation meters.
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Table 3-2
Recycled Water Phasing Projections

2008 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035
Irrigation Demand (mgd)
Tuscan Hills 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Mission Lakes 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Highland Falls 1.4 1.4 1.4 1.4 1.4 1.4
Palmwood 1.6 1.6 1.6 1.6 1.6
Desert Crest Country Club 0.1 0.1 0.1
Desert Dunes GC @ 1.3 1.3 1.3
Hidden Springs 0.2 0.2 0.2 0.2
Sands Resort 0.4 0.4 0.4 0.4
Two Bunch Palms 0.1 0.2 0.2 0.2 0.2 0.2 0.2
Other Irrigation 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Total 2.0 3.5 5.1 5.7 71 71 71
Wastewater Generation (mgd) 2.3 2.9 4.5 5.3 6.0 6.7 7.3

(1) Includes proposed adjacent mobile home park.
(2) Desert Dunes is within the CVWD service area.
* Assume Horton WWTP will expand to 5 mgd.

**Horton pipeline and pump station sized for a maximum of 5.5 mgd to projects north of plant.

In order to assess the requirements for various distribution systems for the recycled water,
it was assumed that only two types of planned uses would be considered:

e Percolation ponds for groundwater recharge in areas where no current or
historical septic systems were in use; and

e Irrigation of large, mostly turf areas associated with golf courses, parks,
and/or schools.

It has been assumed that the Horton WWTP will be expanded to 5 MGD treatment
capacity. Based on projected sewer generation estimates, shown in Table 3-2, a new
WWTP will be needed between the years 2015 and 2020. Once the new WWTP comes
online, additional pipeline and a pump station may be added to the recycled water
distribution system in order to supply additional users and meet peak demands.

It is anticipated that recycled water distribution to each of the existing and proposed
developments would be “phased in” depending on availability and proposed need, as
shown in Table 3-2. Since Mission Lakes Golf Course is an existing facility, recycled
water would be directed to this area first commencing in 2009.
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As recycled water becomes available, additional golf courses at Highland Falls,
Palmwood, and Tuscan Hills developments would be cycled into the proposed

distribution system to receive recycled water.

Seasonal storage of recycled water is needed in order to maximize reuse. Wastewater
generation is relatively constant throughout the year. However, recycled water demand
peaks in the summer months. On-site percolation ponds located at the Horton WWTP
could be utilized for seasonal groundwater storage. A maximum percolation rate of 300
acre-feet per month can be achieved based on current estimates and planned expansion of
ponds located at the Horton WWTP. A seasonal storage water balance was calculated for
the Horton WWTP based on 5 MGD capacity. Table 3-3 shows the monthly water
balance calculations based on regional evapotranspiration data to estimate monthly
irrigation. The calculations estimate a maximum seasonal storage of 1,177 acre-feet. A
peak month pumping rate of approximately 2,230 gpm would be needed to extract 300
acre-feet per month from groundwater storage during the peak summer months.

Table 3-3
Horton WWTP Seasonal Storage Calculations (AFY)

Change in | Cumulative
Month | ETo (in) Y% Irrigation | Wastewater | Storage " Storage @
Jan 2.8 3% 168 467 298 914
Feb 4.7 5% 279 467 188 1,102
Mar 6.6 7% 392 467 75 1,177
Apr 9.4 10% 560 467 -93 1,083
May 11.3 12% 672 467 -205 878
Jun 13.2 14% 784 467 -318 560
Jul 13.2 14% 784 467 -318 243
Aug 10.3 11% 616 467 -149 93
Sep 9.4 10% 560 467 -93 0
Oct 6.6 7% 392 467 75 75
Nov 3.8 4% 224 467 242 317
Dec 2.8 3% 168 467 298 616
Total 93.9 100% 5,600 5,600 0

(1) Maximum percolation of 300 af/month can be achieved based on current estimates and planned
expansion of ponds. Peak month pumping rate of 300 af/month (3.2 mgd).

(2) Maximum cumulative storage equals 1,177 acre-feet (March).
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3.2 Status of Recycled Water Technology

For the most part, the availability of recycled water in the Mission Creek Sub-basin is
limited to water generated as part of the wastewater treatment associated with sewage. In
order for this water to be used as recycled water, it must meet Title 22 Standards.
According to California State Regulations, Title 22, Chapter 3 Water Recycling Criteria,
the available recycled water can fall into one of four categories as follows:

Undisinfected Secondary Recycled Water — “oxidized” wastewater.

Disinfected Secondary-23 Recycled Water — wastewater that has been oxidized
and disinfected so that the median concentration of total coliform bacteria in the
disinfected effluent does not exceed a most probable number (MPN) of 23 per
100 milliliters utilizing the bacteriological results of the last seven days for which
analyses have been completed, and the number of total coliform bacteria does not
exceed a MPN of 240 per 100 milliliters in more than 1 sample in any 30-day
period.

Disinfected Secondary-2.2 Recycled Water —wastewater that has been oxidized
and disinfected so that the median concentration of total coliform bacteria in the
disinfected effluent does not exceed a MPN of 2.2 per 100 milliliters utilizing the
bacteriological results of the last seven days for which analyses have been
completed, and the number of total coliform bacteria does not exceed an MPN of
23 per 100 milliliters in more than 1 sample in any 30-day period.

Disinfected Tertiary Recycled Water — filtered and subsequently disinfected
wastewater that has been disinfected by one of the following methods: 1) a
chlorine disinfection process following filtration that provides a CT value of not
less than 450 milligram-minutes per liter at all times with a modal contact time of
at least 90 minutes, based on peak weather design flow; or 2) a disinfection
process that, when combined with the filtration process, has been demonstrated to
inactivate and/or remove 99.999 percent of the plaque-forming units of F-specific
bacteriophage MS-2, or polio virus in the wastewater.

MSWD’s recycled water treatment system will require the upgrade of existing and/or
proposed wastewater treatment plants to tertiary treatment along with a distribution
system. The California Department of Health Services (DHS) sets treatment/water quality
requirements for recycled water depending on its end use.

As established by DHS, the California Water Recycling Criteria (adopted December
2000), defines Disinfected Tertiary Recycled Water as a wastewater, which has been
oxidized and meets the following:

A. Has been coagulated* and passed through natural undisturbed soils or a bed of filter

media pursuant to the following:
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2
1. At a rate that does not exceed 5 GPM/ft in mono, dual or mixed media gravity
2

or pressure filtration systems, or does not exceed 2 GPM/ft in traveling bridge
automatic backwash filters; and

2. The turbidity does not exceed any of the following; a daily average of 2 NTU, 5
NTU more than 5% of the time within a 24-hour period, and 10 NTU at any time.

*Note: Coagulation may be waived if the filter effluent does not exceed 2
NTU, the filter influent is continuously measured, the filter influent turbidity
does not exceed 5 NTU, and automatically activated chemical addition or
diversion facilities are provided in the event filter effluent turbidity exceeds
5 NTU.

OR

B. Has been passed through a micro., nano., or R.O. membrane following which the
turbidity does not exceed any of the following: 0.2 NTU more than 5% of the time within
a 24-hour period and 0.5 NTU at any time.

AND

C. Has been disinfected by either:
1. A chlorine disinfection process that provides a CT of 450 mg-min/l with a
modal contact time of not less than 90 minutes based on peak dry weather flow, or

2. A disinfection process that, when combined with filtration, has been
demonstrated to achieve 5-log inactivation of virus.

MSWD will apply the above conditions to provide Disinfected Tertiary Recycled Water.
Tertiary recycled water may be used for surface irrigation, impoundments, cooling, and
other uses, including toilets, urinals, priming drain traps, industrial processes that may
contact workers, structural firefighting, decorative fountains, commercial laundries,
consolidation of backfill material around potable water pipelines, non-structural fire
fighting, among others. However, MSWD will primarily use recycled water for golf
course and landscape irrigation purposes.

3.3 Potential Uses and Associated Costs for Recycled Water

The potential uses for recycled water are heavily dependent on the degree of treatment
provided as well as a distribution system that directs the recycled water to its intended
use point. For the most part, the types of uses can be divided into five major categories
that include:

e Groundwater Recharge
e Surface Irrigation
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e Impoundments
e Cooling
e Other Uses

The cost discussion is separated into three areas: 1) probable costs associated with the
intended treatment; 2) probable costs associated with distribution; and 3) probable costs
associated with seasonal storage. In providing opinions of probable cost, the user of this
document understands that Psomas has no control over costs or the price of labor,
equipment or materials or over the contractor’s method of pricing, and the opinions of
probable construction cost provided in this report are based on Psomas’ qualifications and
experience. Psomas makes no warranties, expressed or implied as to the accuracy of such
opinions as compared to bid or actual costs.

3.3.1 Treatment Costs

Since the majority of the wastewater that is recycled in the early phases of the proposed
plan will be used for recharging the groundwater basin and irrigation on unrestricted golf
courses, the type of treatment is assumed to be equivalent to DHS requirements for
Disinfected Tertiary Recycled Water.

Treatment costs for the Horton WWTP assume that the plant will be upgraded to treat
wastewater to Disinfected Tertiary Recycled Water standards following DHS
requirements. Costs for expanding the plant to 5 mgd were not included, since this
expansion will be necessary to handle population growth regardless of recycled water
use. Costs for tertiary treatment were estimated by Carollo Engineers and are based on
past construction projects with similar components, which include construction of tertiary
filters, tertiary chemical feed, a chlorine contact basin, and a reclaimed water storage
reservoir. The total estimated cost for the Horton WWTP tertiary treatment upgrades is
$3.00 per gallon.

This cost includes design and construction and does not include: effluent pump station
costs, since they are included in the distribution costs; dewatering and biofilter costs,
since these are part of the expansion to 5 mgd; and the escalation to mid-point of
construction.

O&M costs for tertiary treatment were estimated from the Lancaster Water Reclamation
Plant 2020 Facilities Plan as well as conversations with plant operators from the Inland
Empire Utilities Agency — Chino, CA Plant. These costs include chemicals, basin repair
and replacement, filter maintenance, and labor, and total $0.11 per gal/day per year.

Costs for the Indian/Pierson Satellite Plant consist of design and construction of a 2.5
mgd membrane bioreactor wastewater treatment system with no solids handling, and are
estimated at $4.00 per gallon, based on manufacturer cost estimates. O&M costs for the
Indian/Pierson Satellite Plant include chemicals, membrane repair and replacement,
energy costs for aeration blowers and sludge pumps, and labor. The Satellite O&M costs
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were obtained from conversations with the manufacturer (Zenon), and total
approximately $0.26 per gal/day per year.

The size and need of the Regional WWTP largely depend on whether the Satellite plant is
installed into the system and the rate of development in the area south of Pierson Blvd.
Only costs for tertiary treatment are considered for this analysis, since the Regional
WWTP will be required to treat the increase in wastewater generation due to new
development and new connections to the sewer system, regardless of recycled water
production. Costs for the Regional Plant are again estimated with a factor of $3.00 per
gallon, based on past projects with similar components, as explained above. O&M costs
are equal to the Horton plant’s O&M cost estimates.

3.3.2 Distribution Costs

It is anticipated that the distribution lines would be sized to accommodate the “phasing
in” of water distribution to major developments as well as anticipate recharging of the
Sub-basin groundwater when future production of recycled water exceeds demand for the
recycled water. Distribution costs consist of pipelines and pump stations sized to meet
these recycled water needs.

Section 4 presents distribution costs for various distribution alternatives. Costs for
pipelines and pump stations are based on the 2000 Irvine Ranch Water District Water
Resources Master Plan, and have been converted to present worth using the ENR index.

O&M costs for pump stations were calculated by converting the required horsepower to
kilowatts, and converting kilowatts to dollars per hour using a rate of $0.15/kW-hr. O&M
costs for pipelines were calculated using a factor of $0.10 per LF per year per diameter
inch of pipe.

3.3.3 Seasonal Storage Costs

Seasonal storage costs consist of wells required to extract recycled water from the Horton
plant percolation ponds during peak summer months. Costs for expanding the percolation
ponds are not included since these will need to be expanded regardless of recycled water
production, due to increased wastewater generation from development in Desert Hot
Springs.

It is assumed that the depth of wells required for extraction of groundwater from the
Horton percolation ponds will be approximately 1,000 ft. An estimated cost of $1,000 per
foot of well depth was used to calculate a cost of $1 million per well. Three wells will be
required to pump approximately 2,230 gpm during peak summer months, bringing total
storage costs to $3 million.

O&M costs for wells at the Horton percolation ponds were obtained by converting the
required horsepower to kilowatts, and converting kilowatts to dollars per hour using a
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rate of $0.15/kW-hr. Therefore, 160 HP was converted to 120 kW, which resulted in
$157,700 per year per well and totaled $473,000 per year for all three wells.
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4 Description of Alternatives

4.1 Alternatives Considered

Alternative methods were considered and analyzed for meeting irrigation and
groundwater recharge demands in the Desert Hot Springs area, including a no-action
alternative, as well as alternatives including production and supply of recycled water.

The no-action alternative involves continuing to supply irrigation demands with potable
water from the groundwater basin. The Mission Creek groundwater basin is currently
recharged with water purchased by the DWA, which in turn exchanges SWP water for
CRA water based on an agreement with MWD. As discussed in the previous section, a
lack of available CRA water has resulted in low recharge in previous years, except for the
unusually wet year of 2005. Due to lowering levels of groundwater and inconsistent
availability of CRA water, this no action alternative would inevitably result in the need
for construction of a conveyance system to provide SWP water directly to the Coachella
Valley (described in Section 2.3).

The remaining alternatives involve production and supply of recycled water, and can be
separated into treatment and distribution alternatives as follows:

4.1.1 Treatment Alternatives

Two alternative wastewater treatment scenarios were analyzed. Both include tertiary
treatment at Horton Wastewater Treatment Plant, which involves converting Horton
WWTP to tertiary standards, as well as increasing the treatment capacity from 2.3 mgd to
5 mgd in 2015. In addition, for both alternatives, the Desert Crest WWTP is planned to
be abandoned during the second phase of construction of the Hot Springs Mobile Home
Park (approximately 2009), and sewer flows routed to the Horton Plant . As described in
previous sections, the projected wastewater generation by the year 2035 is 7.3 mgd. To
treat this wastewater to tertiary standards so that it can be used for irrigation purposes,
Alternatives 1 and 2 were analyzed as follows:

Alternative 1: In this alternative, tertiary treated effluent from the Horton Plant would
supply irrigation demands to Tuscan Hills, Mission Lakes, Highland Falls and
Palmwood. Around the year 2020, a Regional WWTP expandable to 3 mgd would be
constructed to assist in treating wastewater flows in the District. The Regional WWTP
would supplement irrigation demands at Highland Falls, Palmwood, and Mission Lakes,
and provide recycled water to any other developments that are constructed south of
Pierson Blvd. Therefore, the rate and location of development in the District will largely
determine the capacity of the Regional Plant. Irrigation demands of the Desert Crest
Country Club and Desert Dunes developments would be supplied by effluent from the
Horton Plant. It should be noted that the Desert Dunes development is in the CVWD
service area, and an agreement between MSWD and CVWD would be required for this
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development to be serviced by MSWD. Figure 4-1 shows existing and proposed
treatment plants associated with Alternative 1.

Alternative 2: In this alternative, shown in Figure 4-3, the Horton Plant would again
supply tertiary treated recycled water to Tuscan Hills, Mission Lakes, Highland Falls and
Palmwood beginning in 2015. Around 2020, a 2.5 mgd satellite plant would be required
near Indian Avenue and Pierson Avenue. This satellite plant would treat wastewater from
Highland Falls, Palmwood, and surrounding developments, and also provide tertiary
treated recycled water to the golf courses in Palmwood and Highland Falls. Excess
untreated water would be routed through existing sewer lines to Horton Plant during the
winter months. The Satellite Plant would not provide solids treatment as the solids would
be separated and discharged back to the sewers for treatment at either the Horton or
Regional Plants. During high demand summer months, stored recycled water at the
Horton Plant percolation ponds would supplement treated wastewater from the satellite
plant. By 2035, a Regional WWTP may be necessary to supplement irrigation demands
throughout the District, especially if there are new development projects south of Pierson
Blvd.

4.1.2 Distribution Alternatives:

Three alternative pipeline and pump station layouts were analyzed. All distribution
alternatives include the initial wastewater distribution system supplied from Horton
WWTP and ultimate condition recycled water pipelines to serve Desert Crest and Desert
Dunes. Each alternative assumes two pressure zones to serve potential recycled water
users. The 1450 Zone will serve customers from elevation 1,100 feet to 1,300 feet,
including Tuscan Hills and Mission Lakes. The 1800 Zone will serve customers at higher
elevations including Palmwood and Highland Falls.

Alternative 1: Figure 4-1 shows the preliminary routing and sizing of pipelines and
pump stations for Alternative 1. Booster Station Pump 1, located at Horton WWTP, is
sized at 4,000 gpm based on ultimate conditions that include supply from the proposed
Regional WWTP (see Treatment Alternatives). Average recycled water demand for the
Tuscan Hills, Mission Lakes, Palmwood, and Highland Falls Developments equals
approximately 3,300 gpm, or 4.8 MGD. Peak flows, however, are estimated to be equal
to approximately 6,250 gpm, or 9 MGD. Once the Regional WWTP is online and
incorporated into the recycled water distribution system, these peak demands can be met.

The pipeline alignment shown in Figure 4-1 would require two booster pump stations to
supply recycled water to the 1800 Zone (Highland Falls and Palmwood developments).
Both stations, shown as Booster Pumps 3A and 3B, have been sized to supply
approximately 2,000 gpm to meet projected peak demands.

Alternative 2: Alternative 2, shown on Figure 4-2, includes an alternative pipeline
alignment which would allow the use of only one booster pump station to supply the
1800 Zone. The pump station, shown as Booster Pump 3 in Figure 3-2, would supply
4,000 gpm to the upper pressure zone. This alternative pipeline alignment, however, does
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not follow existing roadways up to the Palmwood development. All other aspects of
Alternatives 1 and 2 are the same. A final routing would have to be developed in
consultation with MSWD including engineering and environmental review.

Alternative 3: Alternative 3 corresponds to the treatment alternative which includes the
Satellite Plant at Indian and Pierson, and is shown in Figure 4-3. This alternative
involves a total of 5 booster pump stations as follows: Booster Pump 1 at Horton WWTP
will be sized at 4,000 gpm and supply recycled water to Tuscan Hills and Mission Lakes,
and supplement recycled water for use in Highland Falls and Palmwood Developments.
Booster Pump 2 at the Regional WWTP will supply additional flow as development
continues within Desert Hot Springs. Booster Pump 4 will be located at the
Indian/Pierson Satellite WWTP and will boost 5000 gpm to Booster Pumps 3A and 3B,
which will supply Highland Falls, Palmwood, and Mission Lakes.
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4.2 Alternative Analysis

The following section describes benefits and disadvantages of each alternative. This
section also provides construction cost opinions for the analyzed alternatives.

Treatment Alternative 1 requires two wastewater treatment plants to supply recycled
water to all major developments through year 2035. Treatment Alternative 2, which
entails the implementation of a Satellite Plant, may result in a total of three wastewater
treatment plants. An advantage of using a Satellite Plant near Indian and Pierson would
be the closer proximity to the golf courses at Palmwood and Highland Falls, minimizing
pumping requirements. However, disadvantages would include higher capital and
operations and maintenance (O&M) costs due to running an additional plant, as well as
additional land requirements.

Distribution Alternative 2 does not follow existing roadways up to the Palmwood
development. Although the capital cost of this alternative would be lower than following
existing roadways, the implications may include the need for an easement as well as
additional environmental permitting.

Distribution Alternative 3 corresponds to Treatment Alternative 2 and is the most costly
of the evaluated options due to the need to operate a total of five booster stations to
supply recycled water to developments with golf courses. Tables 4-1 and 4-2 below
summarize costs for treatment and distribution alternatives, respectively. Table 4-3 lists
O&M costs for booster pump stations associated with each alternative.

Table 4-1
Alternative Treatment Costs
Projected Recycled Water
Wastewater Treatment | Current Capacity Capacity Generation Cost
Plant (gallons/day) (gallons/day) $/gallon (a) Total Cost
Alternative 1
Horton WWTP (b) 2,300,000 5,000,000 3.00 $15,000,000
Desert Crest WWTP 180,000 Abandon None $0
Regional WWTP (b) Future 3,000,000 3.00 $9,000,000
TOTAL 2,480,000 8,000,000 $24,000,000
Alternative 2
Horton WWTP (b) 2,300,000 5,000,000 3.00 $15,000,000
Desert Crest WWTP 180,000 Abandon None $0
Satellite WWTP Future 2,500,000 4.00 $10,000,000
Regional WWTP (b) Future 1,000,000 3.00 $3,000,000
TOTAL 2,480,000 8,500,000 $28,000,000
Notes:
a) Includes design and construction. Does not include operation and maintenance.
b) Cost includes tertiary treatment only, as secondary treatment will be necessary due to District growth.
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Table 4-2
Alternative Distribution Costs
Pipelines Pump Stations
Length Size
SCENARIO Diameter (HP) Total Cost
(feet) (inches) | Cost/LF Cost (a) Name (b) Cost (a) (a)
Alternative 1
1,160 10 113 131,000
Horton WWTP . $ $131, BP-1 959 | $2,226,000 | $7,017,000
to Interconnect 24,400 18 $191 $4,660,000
Horton WWTP 6,000 12 $125 $750,000
to Desert Crest 13,800 10 $113 $1,559,000 | None | None $0 $3,644,000
and Desert
Dunes 7,900 16 $169 | $1,335,000
11,200 14 148
Interconnect to : b $1.658.000 | ppsa | 412 | $1.965.000 | $4.861,000
Palmwood 6,480 18 $191 $1,238,000
10,700 14 148
Interconnect to ’ 5 $1,584.000 | pp3p | 370 | $1,764,000 | $4,399,000
Highland Falls 5,500 18 $191 $1,051,000
Regional WWTP | o 18 $191 BP2 | 835 | $2,401,000 | $6,393,000
to Interconnect $3,992,000
Total - 108,040 $17,958,000 $8,356,000 | $26,310,000

Alternative 1

Alternative 2

Horton WWTP | 1,160 10 $113 $13.000_[ po [ oo | 2226000 | $7.037.000
to Interconnect | 24,500 18 $191 | $4,680,000
Interconnect to
Mission Lakes 5,400 12 $125 §675.000 None None $0 $675,000
Inerconnect to | 5 4 18 $191 BP-3 | 784 | $2,254,000 | $3,285,000
Booster Pump 3 $1,031,000
Booster Pump 3

N N 0 1,909,000
to Palmwood 12,900 14 $148 | $1,909,000 one | mone $ $
Booster Pump 3
to Highland None None $0 $1,584,000
Falls 10,700 14 $148 | $1,584,000
Horton WWTP | 6,000 12 $125 $750,000
to Desert Crest 13,800 10 $113 $1,559,000 None | None $0 $3.644.000
and Desert Y
Dunes 7,900 16 $169 | $1,335,000
Regional WWTP |, 55 18 $191 BP-2 | 835 | $2.401,000 | $6,393,000
to Interconnect $3,992,000
Total - 108,660 $17,646,000 $6,881,000 | $24,530,000

Alternative 2
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Table 4-2
Alternative Distribution Costs, (Continued)
Pipelines Pump Stations
Length Size
SCENARIO Diameter (HP) Total Cost
(feet) (inches) | Cost/LF Cost (a) Name (b) Cost (a) (a)
Alternative 3
Horton WWTP 1,160 10 $113 $131,000 BP-1 784 | $2.255.000 | $7.046.000
to Interconnect | 24,400 18 $191 $4,660,000
Horton WWTP 6,000 12 $125 $750,000
to Desert Crest | 13,800 10 $113 | $1,559,000 | None | None $0 $3,644,000
and Desert o
Dunes 7,900 16 $169 | ¢1 335,000
oatetite WWIP | 51000 | 14 $148 | $3,241,000 | BP-3A | 412 | $1,965,000
a‘l’l q %?;Vh"l‘;(l’l q 11080 o G101 $2.288.000 BP-3B | 370 | $1,764,000 | $11,412,000
Falls ’ ~0% BP-4 | 539 | $2,154,000
Regional WWTP |, 55 10 $113 | $2362,000 | BP-2 | 186 | $1,560,000 | $3,922,000
to Interconnect
Total -
Alternative 3 108,040 $2,362,000 $9,698,000 | $26,020,000

Notes:

a) Capital costs ($/LF of pipe and $/HP of pump station) obtained from the IRWD Water Resources Master Plan, dated 1/5/2000,
and converted to current Year 2006 costs using ENR index.

b) Value represents total for all pumps that may be required as part of the overall distribution system. Total HP calculated from
required flow and head.

PSOMAS

Table 4-3
O&M Costs for Booster Pump Stations and Wells
Size (HP)
Name (b) kW Cost/year
Alternative 1
BP-1 959 715 $939,700
BP-2 835 623 $818,200
BP-3A 412 307 $403,700
BP-3B 370 276 $362,500
Wells 480 358 $470,300
Total $2,994,400
Alternative 2
BP-1 959 715 $939,700
BP-2 835 623 $818,200
BP-3 784 585 $768,200
Wells 480 358 $470,300
Total $2,996,400
39
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O&M Costs for Booster Pump Stations and Wells, (Continued)

PSOMAS

Table 4-3
Size (HP)
Name (b) kW Cost/year
Alternative 3
BP-1 784 585 $768,200
BP-2 186 139 $182,300
BP-3A 412 307 $403,700
BP-3B 370 276 $362,500
BP-4 539 402 $528,100
Wells 480 358 $470,300
Total $2,715,100
Table 4-4
O&M Costs for Pipelines
Pipelines
Length Diameter Cost/LF-
(feet) (inches) year® Cost/year
Alternative 1
14,960 10 $1 $14,960
6,000 12 $1 $7,200
21,900 14 $1 $30,660
7,900 16 $2 $12,640
57,280 18 $2 $103,104
Total $169,000
Alternative 2
14,960 10 $1 $14,960
11,400 12 $1 $13,680
23,600 14 $1 $33,040
7,900 16 $2 $12,640
50,700 18 $2 $91,260
Total $166,000
Alternative 3
35,860 10 $1 $35,860
6,000 12 $1 $7,200
21,800 14 $1 $30,520
7,900 16 $2 $12,640
36,300 18 $2 $65,340
Total $152,000

* Cost per LF per year per diameter inch = $0.10
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4.3 Analysis of Affect on Water Supply Management

Water reuse can potentially defer or eliminate the development of new or expanded water
supplies and thus reduce the associated added costs of these supplies to the District.
Proposed development described in this report, including Palmwood, Highland Falls, and
Tuscan Hills, in addition to existing developments within the District, will bring the total
irrigation demand to almost 8,000 AFY. Because of decreasing groundwater levels and
inconsistent availability of CRA water through the agreement with MWD, there may be a
need to provide additional water supplies through the Desert Aqueduct to meet these
demands, as described in Section 2.3. Water from the Desert Aqueduct would cost
approximately $1,036 per AF. The cost of developing a recycled water system is
economically competitive. By implementing a recycled water project, the need for the
Desert Aqueduct could potentially be deferred or eliminated.
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5 Economic Analysis of Alternatives

Three scenarios for treatment and distribution alternatives were explored during the
economic analysis of alternatives. The first scenario includes Treatment Alternative 1 and
Distribution Alternative 1, as described in Section 4.1. The second scenario involves
Treatment Alternative 1 and Distribution Alternative 2, as shown on Figure 4-2. The
third scenario entails Treatment Alternative 2 and Distribution Alternative 3. Table 5-1
summarizes these scenarios and includes capital and O&M costs for each.

The most costly scenario for production and supply of recycled water for irrigation
demands is Scenario 3, as shown in Table 5-1, and will be used for comparison to the
alternate supply source, which is groundwater recharge through the Desert Aqueduct as
described in Section 2.3. This recycled water scenario involves upgrading the Horton
Plant to tertiary standards, constructing a Satellite WWTP near Indian Avenue and
Pierson Blvd, and constructing a Regional WWTP to treat wastewater to tertiary
standards. The distribution alternative corresponding to this treatment alternative requires
a total of five booster pump stations to supply irrigation demands at the various
developments within Desert Hot Springs. This scenario also requires pumping from three
wells at the Horton WWTP percolation ponds, which would be used for seasonal storage.

Dividing the annual cost of the worst-case scenario of $6.99 million by the average
irrigation demand of 7,998 AFY results in a cost of $874 per acre-foot for recycled water
produced and delivered using the scenario described above. As described in Section 2.3,
the cost of providing additional water supplies to the Coachella Valley through the Desert
Aqueduct totals $1,040 per acre-foot.

PSOMAS

(1) Interest rate is 4.608%, over 50 years.

Table 5-1
Scenarios for Recycled Water Production and Supply

Scenario 1 Scenario 2 Scenario 3
Treatment $25,500,000 | $25,500,000 | $28,000,000
Distribution $26,310,000 | $24,530,000 | $26,020,000
Storage $3,000,000 $3,000,000 | $3,000,000
Total Capital $54,810,000 | $53,030,000 | $57,020,000
Annual Capital $2.,830,000 $2,740,000 | $2,940,000
Annual O&M - treatment @ $803,000 $803,000 $1,178,000
Annual O&M - distribution
© $3,159,000 $3,166,000 | $2.872,000
Total Annual $6,792,000 $6,709,000 | $6,990,000
Notes:

(2) Tertiary treatment O&M costs estimated at $0.11 per gpd per year. Satellite
plant O&M costs estimated at $0.26 per gpd per year

(3) From Tables 4-3 and 4-4.
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6 Environmental Analysis of Alternatives

Environmental analysis associated with this study is included in the MSWD Recycled
Water Project Initial Study with Mitigated Negative Declaration/Environmental
Assessment with Finding of No Significant Impact (Psomas, July 2006).
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7 Legal and Institutional Requirements

7.1 Consultation Activities

Other than consultation with the Bureau of Reclamation, no other consultation has
occurred between MSWD and Federal, State, regional, and local authorities during this
feasibility study. Prior to implementation of any of the projects listed in this study,
consultation with the appropriate agency or agencies will be made, if deemed necessary.
Most, if not all, of the pipelines envisioned in this study are proposed to be constructed
within public roads or right-of-ways. Addition of tertiary treatment facilities and a
recycled water pump station at the Horton Wastewater Treatment Plant are proposed to
be constructed within the current treatment plant area. Additional pump stations and
reservoirs would be proposed to be sited so as not to disturb any habitat or other area that
could adversely impact any endangered species, wetland, waters of the U.S., etc. as
described in Federal, State, regional or local authorities’ requirements. The tertiary
treatment facilities proposed at the Regional Wastewater Treatment Plant would be
constructed along with the construction of primary and secondary treatment facilities at
this location and covered in any environmental analysis for that plant. If implementation
of the alternative that includes a Satellite Wastewater Treatment Plant is ultimately
selected, the impacts associated with locating, constructing and operating a separate
wastewater reclamation plant would also have to be covered in a separate environmental
analysis.

7.2 Public Health and Environmental Health Issues

Each recycled water alternative would have basically the same public health and
environmental regulatory requirements with the exception of the alternative that includes
a separate Satellite Treatment Plant. As tertiary treatment facilities are added to each
plant, waste discharge requirements will be issued by the State Regional Water Quality
Control Board and the California Department of Health Services governing the treatment
and disposal or reuse of the treated wastewater. For the Horton and Regional Wastewater
Treatment Plants, the reuse requirements issued when tertiary facilities are added will be
issued in conjunction with the existing and proposed treatment facilities. For the separate
Satellite Treatment Plant, separate waste discharge requirements would be issued.

Typical requirements relate to such things as maintaining proper treatment and
disinfection levels that will be assured by requiring proper reliability of facilities and
monitoring and reporting on water quality, avoiding human contact during irrigation
periods, utilizing proper construction techniques with adequate separation between
potable and recycled water pipelines, monitoring recycled water irrigation facilities to
assure that excessive runoff is not occurring, and requiring proper markings on recycled
water facilities for identification purposes.
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7.3 Federal, State, and Local Environmental Regulatory
Requirements

All recycled water alternatives should be able to meet the applicable Federal, State, and
local environmental regulatory requirements equally, with the exception of the one that
includes implementation of the Satellite Treatment Plant near Indian Avenue and Pierson
due to the fact that it would be a significant, separate construction site that would not be
included in any of the other alternatives. During preparation of any required future
environmental documentation the following applicable Federal, State, Regional and local
laws would be addressed including but not limited to:

7.3.1 Federal Clean Water Act

Section 404 of the Federal Clean Water Act regulates the discharge of dredged or fill
material into areas delineated as “Waters of the United States” (33 CFR 328.3). The U.S.
Army Corps of Engineers (Corps) has jurisdiction over waters of the United States and
permitting authority under Section 404. Section 401 of the Federal Clean Water Act,
which regulates (in general) the water quality component of wetland and non-wetland
Waters of the U.S., is administered by the State and Regional Water Quality Control
Boards. In California, the responsibility for certifying compliance with the federal Clean
Water Act has been delegated to the State Water Resources Control Board.

7.3.2 Federal Endangered Species Act

The Endangered Species Act of 1973, as amended (ESA), protects species listed as
endangered or threatened from “taking”, which is defined as any action that would
"harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect" any threatened or
endangered species. The ESA also regulates actions that would modify or degrade habitat
to an extent that significantly impairs essential activities of listed species (breeding,
feeding, or sheltering). The U.S. Fish and Wildlife Service (USFWS) administers the
federal ESA.

Federal agencies that undertake projects or issue permits or licenses for projects are
required to ensure that such projects or issuance of permits or licenses will not jeopardize
the continued existence of any federally listed species.

7.3.3 Federal Migratory Bird Treaty Act

The federal Migratory Bird Treaty Act (MBTA) protects most native bird species from
destruction or harm. This protection extends to individuals as well as any part, nest, or
eggs of any bird listed as “migratory”. Nearly all native North American bird species are
on the MBTA list.

In practice, permits issued by resource agencies typically have conditions that require

pre-disturbance surveys for nesting birds and, in the event that nesting is observed, a
buffer area with a specified radius would be established, within which no disturbance or
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intrusion would be allowed until the young had fledged and left the nest. If not otherwise
specified in the permit, the size of the buffer area would vary with species and local
circumstances (e.g. presence of busy roads), and would be based on the professional
judgment of a monitoring biologist.

7.3.4 California Fish and Game Code

Analogous to the MBTA, Sections 335 through 337 of the California Fish and Game
Code regulate the taking of migratory birds and their nests.

Sections 1600, et seq., of the California Fish and Game Code regulate actions affecting
streambeds. Section 1600 regulates private projects that have potential to affect
streambeds. The California Department of Fish and Game (CDFG) administers this code.

7.3.5 California Endangered Species Act

Sections 2050, et seq., of the California Fish and Game Code comprise the California
Endangered Species Act (CESA). In general, the provisions of CESA parallel the main
provisions of the federal ESA, but unlike the ESA, CESA protection extends to species
proposed for listing (i.e. candidate species) in some circumstances.

7.3.6 Native Plant Protection

Sections 1900, et seq., of the California Fish and Game Code protect California native
plants. Criteria for whether or not a plant species qualifies for protection are determined
by CDFG, based on presence/absence of immediate threat to the species and/or
population size. CDFG considers the rarity status of plants in their environmental
analysis of a project, regardless of whether or not the species in question is officially
listed as threatened or endangered. The Natural Heritage Program of CDFG administers a
state database, the California Natural Diversity Database (CNDDB), which lists all plant
and wildlife species of various ranks, including many that are not candidates and are not
listed as threatened or endangered.

7.4 Current Versus Proposed Use of Reclaimed Water

The current use of reclaimed water is disposal to evaporation/percolation ponds adjacent
to the Horton Wastewater Treatment Plant. The impacts of continuing with this method
of disposal would be increased loss of the volume of water that is currently evaporated to
the atmosphere that is significant, especially in the summer months.

Additionally, continued discharge of secondarily treated wastewater that will increase
nitrate levels in the groundwater basin. As wastewater flows increase in the District, more
land will need to be made available to these ponds and the above impacts will increase
proportionately.
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With the proposed recycled water projects, higher levels of treatment will be employed
and the water will be beneficially used to eliminate the need for pumping groundwater
from the basin to irrigate golf courses, parks, schools and open spaces. Even though these
higher levels of treatment are not proposed to remove nitrates, the level of nitrates
discharged to the groundwater basin should be significantly lowered due to their uptake
by turf and landscaping in the evapotranspiration process. While all recycled water
alternatives propose to continue the use of the existing percolation ponds at the Horton
Plant no additional ponds will be needed and they will only be utilized to store water in
the groundwater basin in the immediate area of the Plant during winter months and then
this water will be removed in summer months so that no net discharge occurs on an
annual basis.

Water rights should not be impacted since any treated wastewater currently discharge is
the property of the Mission Springs Water District and they have the right to beneficially
reuse any and all of this effluent.

7.5 Other Legal and Institutional Requirements

All of the recycled water alternatives included in this study would provide benefits to the
achievement of Regional Water Quality Control Board basin plan objectives in that
higher levels of treatment would be employed at the District’s existing and proposed
wastewater treatment plants. Although not currently in violation of these objectives, the
higher level of treatment and beneficial reuse as compared to the current practice of
evaporation/percolation of secondarily treated effluent would be a regional benefit and a
positive step towards meeting existing and future water quality standards.

7.6 Unresolved Issues

Unresolved issues associated with the project would be timing of the proposed golf
course projects and economic/financing of the project.

The timing of the three proposed large golf course communities, Palmwood, Tuscan Hills
and Highland Falls is currently relatively uncertain. When and which one of these
communities starts construction first will go a long way in determining when and how the
recycled water system develops for Mission Springs Water District. The District could
however, start a smaller recycled water system to serve only the existing Mission Lake
golf course and start talks with Coachella Valley Water District relative to providing
recycled water to the Desert Dunes golf course within their water service area but relative
close by and down gradient from the existing Horton Wastewater Treatment Plant.

Additionally, economic affordability would seem to be a major factor for the District
since, as discussed in Section 8.0, following. Sewer connection fees and sewer user fees
would have to be increased significantly and a new, substantial recycled water connection
fee would have to be implemented along with some form of debt financing and/or grant
assistance to assure the implementation of a recycled water program.
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Research and application for any applicable grants or financial assistance such as low-
interest loans should be pursued by the District while the timing of the proposed golf
course communities within the District becomes more concrete.
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8 Financial Capability of the Sponsor

This section explores funding options and proposed scheduling for the implementation of
a recycled water project including construction, operation, and maintenance of the
recycled water system. Rate-setting strategies are analyzed to attenuate the financial
burden of implementing the recycled water system in the MSWD area. This section is
complemented by Appendix A, Financial Proforma, which provides a preliminary
timeline and potential funding scenario for this project.

Table 8-1 summarizes the total costs to produce and supply recycled water in MSWD,
using the lowest cost Scenario 2 as discussed in Section 5. Costs are separated into capital
and O&M. Capital costs consist of construction costs associated with tertiary treatment of
wastewater, as well as construction costs associated with recycled water distribution.
O&M costs include costs associated with the operation and maintenance of tertiary
treatment systems and operation and maintenance costs associated with the distribution
system (i.e. energy, chemicals, labor, etc.).

Table 8-1
Recycled Water Production and Supply Costs

Item Cost

Treatment $25,500,000
Distribution $24,530,000
Storage $3,000,000
Total Capital Cost $53,030,000
Annual O&M - treatment $803,000
Annual O&M - distribution $3,166,000

The schedule for implementing the recycled water project discussed in this report
depends to a great extent on the timing and location of new development throughout the
District. Irrigation demands were calculated from existing and proposed development
projects within MSWD. Recycled water availability for irrigation depends on wastewater
generation, which in this report was based on population projections. Table 3-2 in
Section 3.1 provides an estimate of recycled water phasing projections. Although this
table provides an approximate timeline of wastewater treatment and irrigation demands, a
project schedule cannot be finalized until it becomes clear when the proposed
development projects will be constructed. Therefore, a flexible recycled water system is
important.

For purposes of this study, a cost timeline was developed for phasing of the proposed
developments, capital projects, and funding including bond repayments (the first thirty-
two years). This timeline, which begins in 2008 and ends in 2040, is based on the
recycled water production and supply costs presented above, as well as the irrigation
demand and wastewater generation projections included in Section 3. It must be noted
that all costs and schedules are purely estimates, due to the uncertain nature of the
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schedule for this project, and shall only be interpreted as an example plan for the
financing of the project. Appendix A presents a Financial Proforma table which lays out
the timeline, as well as assumptions and notes on how costs and revenue were generated
and financing scheduled. The following sections discuss funding sources, rate setting
strategies, and other funding opportunities.

8.1 Funding for Capital Costs

Tertiary treatment costs are usually recovered from wastewater users, spreading the costs
over the wastewater utility’s entire customer base. For capital cost recovery, the current
sewer connection fee can be increased for all new sewer system users to cover tertiary
treatment capital costs.

The capital costs for tertiary treatment include the upgrade of the Horton Wastewater
Treatment Plant to tertiary treatment standards, and construction of the tertiary treatment
system of the Regional Plant. Currently, the total wastewater flow treated at the existing
Horton and Desert Crest wastewater treatment plants is 1.35 mgd. These existing users
will not contribute to the tertiary treatment capital costs, as they have already paid a
sewer connection fee. The total wastewater generation estimated at year 2035 is 7.3 mgd.
Therefore, new user wastewater flow amounts to 5.95 mgd. Using a wastewater
generation factor of 250 gal/day/EDU (gallons per day per equivalent dwelling unit), the
flow from new users is converted to 23,800 EDU’s. Dividing the tertiary treatment
capital costs of $25,500,000 by the total number of new EDU’s, $1,071 is calculated as
an additional sewer connection fee over and above the fee currently being charged by the
District. To cover the large up-front capital costs incurred in the first years of the
program, this additional connection fee was raised to $1,176 in the Financial Proforma
table in Appendix A.

The capital costs for the recycled water distribution system, which includes design and
construction of reclaimed water pipelines, pump stations, and wells, totals approximately
$27,530,000. This cost can be covered by a reclamation connection fee charged to new
recycled water customers. To account for demand from existing users such as the Mission
Lakes golf course, the domestic water connection fee can be increased as well. The
rationale for this increase is that the Mission Lakes conversion to recycled water will free
up groundwater supply for potable use.

Current developments account for a total irrigation water use of about 3,500 AFY. These
users have already paid a cost for connecting to the potable water system; therefore, the
reclamation connection fee should be waived for these customers. Future users are
estimated to generate an irrigation demand of approximately 4,500 AFY. A reclamation
connection fee for new users of $3,000/AFY was estimated based on the alternative cost
of drilling wells and constructing distribution systems to irrigate with groundwater. This
cost per AFY is approximately half of the current domestic connection fee rate per AFY
being charged by the District.
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Additional domestic water connection fees were estimated by considering the existing
Mission Lakes golf course demand of 1,171 AFY. The cost of converting Mission Lakes
to reclaimed water is $3,510,000 (1,171 AFY x $3,000/AFY). Dividing this cost by the
total number of new domestic water users (23,800 EDUs), an additional domestic
connection fee of $147 per EDU is obtained. This fee increase will help attenuate the
large capital cost of the recycled water distribution system.

8.2 Funding for Operation and Maintenance Costs

Annual Operation and Maintenance (O&M) costs for tertiary treatment equal
approximately $803,000, and recycled water distribution annual O&M costs total almost
$3,166,000. O&M costs can be funded by sewer user rates and recycled water sales. It is
appropriate that sewer users cover costs of tertiary treatment O&M, and recycled water
users cover costs for distribution O&M.

The total wastewater generation estimated in 2035 is 7.3 mgd. Using a factor of 250
gal/day/EDU, this equates to 29,200 EDU’s which will be charged a monthly sewer user
rate. The monthly rate to meet O&M expenditures for tertiary treatment is approximately
$67,000, or $2.30 per month per EDU. This rate is in addition to the $15.06 per month
per EDU currently charged to sewer users. The additional sewer user charge can be
justified in order to eliminate the need for continued evaporation or percolation of
secondary treated effluent.

The total recycled water demand estimated in 2035 is 7,998 AFY. Dividing the yearly
O&M costs of $3,166,000 by this total recycled water demand, the rate per ccf comes out
to $0.91, which is the recommended rate for new recycled water users. In comparison, the
MSWD currently charges $0.92 per ccf for potable water.

8.3 Alternate Potential Funding Opportunities

Because revenue from connection fees and user rates will not be available in the early
years of the recycled water project, the District will need to finance initial capital and
O&M costs through other sources. Appendix A provides one example of how these
programs can support the District throughout the project. The following programs can
assist municipalities in the funding of a recycled water program. For purposes of this
review, it is assumed that the program would consist of treated wastewater that would be
utilized for groundwater recharge and/or municipal uses including irrigation.

1. Integrated Regional Water Management (IRWM) Grant Program — State
Water Resources Control Board (Proposition 50). The 2™ funding cycle is
anticipated to begin in Fall 2006.

* Planning Grant Program: Provides $10 million for planning grants that
foster development or completion of IRWM Plans, to enhance regional
planning efforts, and to assist more applicants to become eligible for
Implementation Grant Funding.

PSOMAS 51 March 20, 2007



Appendix 3-3: Groundwater Quality Protection Program - Sub-Area D2 Supporting Documents

Mission Springs Water District
Water Recycling Feasibility Study — Phase 1

» Implementation Grant Program: Provides $150 million for projects that
protect communities from drought, protect or improve water quality, improve
local water security by reducing dependence on imported water and include at
least one of the specified projects detailed in the application guidelines.
Projects must be an implementation measure of an adopted IRWM Plan, and
proposals must be submitted by a regional agency or regional group, as long
as at least one of the members is a public agency or non-profit entity.

This is to encourage integrated regional strategies for management of water resources
and promote a new model for water management.

2. State Revolving Fund (SRF) Loan Program — State Water Resources Control
Board (Clean Water Act)

* SRF Loan Program — Implements the Clean Water Act, among various State
laws, and provides low-interest loan funding for construction of publicly-
owned wastewater treatment facilities, local sewers, sewer interceptors, water
reclamation facilities, as well as expanded use projects such as
implementation of nonpoint source (NPS) projects or programs, development
and implementation. There is no limit on the loan amount. Applications are
currently being accepted (as of August 2004) to be placed on a priority list.

3. I-Bank - Infrastructure State Revolving Fund (ISRF) Loan Program — CA
Technology, Trade and Commerce Agency

» I-Bank Loan Program — Provides loans from $250,000 to $10 million with
terms up to 30 years for any of the following types of projects: City streets,
County highways, State highways, Drainage, Water supply and flood control,
Educational facilities, Environmental mitigation measures, Parks and
recreational facilities, Port facilities, Public transit, Sewage collection and
treatment, Solid waste collection and disposal, Water treatment and
distribution, Defense conversion, Public safety facilities, and Power and
communications facilities. Applications are currently being accepted (as of
August 2004) to be placed on a priority list.

4. U.S. Department of the Interior Bureau of Reclamation — Title XVI of Public
Law 102-575

s Title XVI — Provides a program for Federal participation of specific water
reuse projects. Water reuse projects are defined as projects which reclaim and
reuse municipal, industrial, domestic, or agricultural wastewater, or naturally
impaired groundwater and/or surface waters. Reclamation is authorized to
participate in water recycling projects at funding levels up to 25 percent of the
total project cost. However, section 1631 limits the Federal contribution to a
maximum of $20 million (1996 dollars) per project. The Act requires the
sponsor to provide at least 75 percent of the total planning, design, and
construction costs. In addition, the sponsor must pay all operation and
maintenance costs for the project.
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9 Research Needs

Since all technologies being considered to develop a recycled water system for MSWD
have been utilized successfully many times in the past, there are no new research needs to
be considered in this study. Treatment, pumping, and pipeline distribution system
infrastructure are common facilities and difficult to improve upon.
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