A REGULAR MEETING OF THE BOARD OF DIRECTORS
OF THE TWENTYNINE PALMS WATER DISTRICT
72401 HATCH ROAD, TWENTYNINE PALMS, CA 92277
OCTOBER 26, 2016 / 6:00 P.M.

AGENDA

This meeting will be televised on Time Warner Cable Channel 10
on Saturdays at 10:00 AM and Sundays at 5:00 PM

Next Resolution #16-19
Next Ordinance #98

Call to Order and Roll Call

Pledge of Allegiance

Additions/Deletions to the Agenda

Public Comments

Please complete a "Request to be Heard" form prior to the start of the meeting. The public may
address the Board for 3 minutes on District-related matters. Government Code prohibits the
Board from taking action on matters that are not on the agenda. However, the Board may refer
matters for future consideration.

1. Consideration to Adopt Resolution 16-18 Wastewater Master Plan

2, Consideration of Customer Request for a Mainline Extension

3. Consideration to Approve California Employer’s Retirement Benefit Trust (CERBT)
Funding

4, Consent Calendar

Matters under the Consent Calendar are to be considered routine and will be enacted in
a single motion. There will be no separate discussion of these items unless the Board,
staff or the public requests specific items be removed for separate discussion and action
before the Board votes on the motion to adopt.

= Minutes of the Regular Meeting held on September 28, 2016

= Audit List
5. ltems Removed from the Consent Calendar for Discussion or Separate Action
6. Management Reports

6.1 Operations
6.2 Finance

6.3  General Manager



7. Future Agenda Items and Staff Tasks/Directors’ Comments and Reports

8. Adjournment

The Board reserves the right to discuss only or take action on any item on the agenda.

Notice of agen as posted on or before 3:00 p.m., October 21, 2016.

Ray Kolisz, General Manager

Upon request, this Agenda will be made available in appropriate alternative formats to persons with disabilities, as required by
Section 202 of the Americans with Disabilities Act of 1990. Any person with a disability who requires a modification or
accommaodation in order to participate in a meeting should direct such request to Cindy Fowlkes at (760) 367-7546 at least 48 hours
before the meeting, if possible.

Pursuant to Government Code Section 54957.5, any writing that: (1) is a public record; (2) relates to an agenda item for an open
session of a regular meeting of the Board of Directors; and (3) is distributed less than 72 hours prior to that meeting, will be made
available for public inspection at the time the writing is distributed to the Board of Directors. Any such writing will be available for
public inspection at the District offices located at 72401 Hatch Road, Twentynine Palms, CA 92277. In addition, any such writing
may also be posted on the District's website.







TWENTYNINE PALMS WATER DISTRICT
72401 HATCH ROAD, TWENTYNINE PALMS, CA 92277-2935
760.367.7546 PHONE 760.367.6612 FAX

TO: BOARD OF DIRECTORS
DATE: OCTOBER 19, 2016
FROM: RAY KOLISZ, GENERAL MANAGER

SUBJECT: CONSIDERATION TO APPROVE RESOLUTION 16-18 ADOPTING THE
WASTE WATER MASTER PLAN

BACKGROUND

The Twentynine Palms Water District (District) provides water to the City of Twentynine
Palms (City) and unincorporated areas of San Bernardino County serving approximately
a population of 18,000. The only source of water comes from groundwater pumped from
the Twentynine Palms Valley Basin and the Joshua Tree Groundwater Basin. Given
that groundwater is currently the only water source for the District, understanding the
potential effects of growth and sewer loading rates from the septic systems on the
groundwater supply is an important issue to the District and the City.

The primary indicator of septic system contamination in the water supply is nitrates. The
District collects samples for nitrates in all production water wells on an annual cycle and
has over fifty years of data for analysis. Nitrate levels have been stable over the years,
and are under the State of California’s Maximum Contaminant Level (MCL) of 45 parts
per million, which might suggest that the levels detected are naturally occurring and not
a result of septic system infiltration. In 2008 the District adopted Resolution 08-18
establishing a Nitrate Infiltration Response Policy in response to concerns over potential
increasing levels of nitrates in the water supply that might be detected in the future.

In July of 2011 the District and City met to discuss and develop strategies to respond to
the Colorado River Regional Water Quality Control Board's (RWQCB) concerns about
the need for centralized sewers to protect groundwater quality. As a result of these
meetings it was determined to develop a Groundwater Protection Plan (GWPP) to
evaluate existing water quality data and to acquire additional data through measures
outlined in the GWPP. Along with the GWPP, a Waste Water Master Plan (WWMP)
would also be prepared to demonstrate potential cost of a centralized sewer system and
a plan to address groundwater quality issues.

In November of 2011 Kennedy/Jenks Consultants was hired to prepare the GWPP and
WWMP which the District and City entered into a cost sharing agreement for the plans.




The GWPP and WWMP was presented to the District and City in November of 2013.
The report findings shown that there was no immediate threat to groundwater quality
with the exception of some isolated areas of concern. The reports also indicated that
there is insufficient data to determine that there is a wide spread issue and more data
collection and monitoring is required.

In March of 2014 the reports were presented to the RWQCB for review. During the
review process the RWQCB requested to change the title of the GWPP to the Salt
Nutrient Management Plan (SNMP).

The District and City met with the RWQCB in September of 2015 to answer questions
and discuss comments developed from their staff regarding the SNMP.,

The District received a comment letter from the RWQCB regarding the SNMP in
October 2015 and District is currently working with Kennedy/Jenks Consultants to
address the comments made. To address several of the comments, the additional data
identified in the SNMP is necessary.

The WWMP has been designed to identify and describe the potential facilities that
would be required for centralized sewer collection based on the geography of the area
to be served and a wastewater treatment plant to treat the waste that would normally be
collected in septic systems. The main objectives of the WWMP study were to identify in
the report are:

e Estimate existing and future wastewater flows in the Study Area.

e Develop a hydraulic model of the trunk sewer system to identify future facilities
that could be needed if the area was to be taken off the existing septic systems.

e Prepare conceptual level planning costs for the wastewater system identified.

It is important to note that the WWMP is intended to be used as a general planning tool
rather than a blueprint for construction. Once more data is collected and analyzed
through efforts outlined in the SNMP and the results of a possible United States
Geological Survey study, the WWMP would be used to design a centralized sewer
collection system, if necessary. It would also allow potential interim actions to be
implemented in a way that considers long term facilities requirements.

By adopting the WWMP the District and City are in a more favorable position to identify
potential implementation and funding strategies, update the requirements for onsite
wastewater disposal, obtain grant funding opportunities, and puts a plan of action in
place after data collection and analysis is complete.

RECOMMENDED ACTION

Approve Resolution 16-18 Adopting the Waste Water Master Plan.



RESOLUTION 16-18

A RESOLUTION OF THE BOARD OF DIRECTORS
OF THE TWENTYNINE PALMS WATER DISTRICT
ADOPTING THE WASTE WATER MASTER PLAN

WHEREAS, the Twentynine Palms Water District (District) provides potable drinking water
to the City of Twentynine Palms (City) and unincorporated areas of San Bernardino County.

WHEREAS, the majority of wastewater generated in the District's service area is currently
treated in septic tanks or leach fields and discharged into the ground and there is currently
no centralized sewer collection or treatment systems available.

WHEREAS, given that groundwater is currently the District’s only source of water supply,
understanding the potential effects of growth on water use and sewer loading rates to the
groundwater is very important.

WHEREAS, the District and the City executed a joint cost sharing agreement to retain
Kennedy/Jenks Consultants to develop a Waste Water Master Plan (WWMP) and Salt
Nutrient Management Plan (SNMP).

WHEREAS, the primary purpose of the WWMP is to develop a conceptual sewer collection
and treatment system that could serve the District and City for the prevention of future
potential groundwater impacts from septic tanks within their boundaries and sphere of
influence.

WHEREAS, the SNMP was developed to assess the long term potential impacts to
groundwater quality from the continued use of septic systems.

WHEREAS, the WWMP and SNMP are the two major elements of the overall management
plan for assessing the potential impact on groundwater quality from existing septic systems
and anticipated future development.

NOW, THEREFORE, BE IT RESOLVED, that the Board of Directors of the Twentynine
Palms Water District adopts the Waste Water Master Plan to guide the development of a
centralized wastewater collection and treatment system in the event that such a system
becomes necessary to protect groundwater quality.

PASSED, APPROVED AND ADOPTED this 26! day of October 2016 by the following vote:

Ayes:
Noes:
Abstain:
Absent:
Kerron E. Moore, President
Board of Directors
Attest:

Ray Kolisz, Board Secretary
Twentynine Palms Water District
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Executive Summary

The primary purpose of the Wastewater Master Plan (WWMP or Plan) is to develop a
conceptual sewer collection and treatment system that could serve the City of Twentynine
Palms (City) and the Twentynine Palms Water District (District) for the prevention of future
potential groundwater impacts from septic tanks within their boundaries and sphere of influence
(SOl). The WWMP was prepared in conjunction with a Salt and Nutrient Management Plan
(SNMP), prepared under separate cover, and incorporates the results of that study with master
planning processes and outcomes.

Goals and Purpose

Given that groundwater is currently the area’s only source of water supply, understanding the
potential effects of growth on water use and sewer loadings to the groundwater is very
important. To this end, the City and the District retained Kennedy/Jenks Consultants to prepare
a SNMP to assess the long-term potential impacts to groundwater quality from the continued
use of septic systems. To minimize the quantities of nutrients and minerals that return to the
groundwater following pumping and use requires the implementation of a wastewater collection
and treatment system. This WWMP incorporates the findings of the above and assesses the
need for sewers and its implications as a wastewater treatment disposal alternative.

The Wastewater Master Plan is designed to identify and describe the potential facilities that
would be required for a centralized sewer collection system and wastewater treatment plant to
replace the septic systems currently in place. A new centralized system would include the area
of the City of Twentynine Palms and the unincorporated areas around the City. The main
objectives of the Wastewater Master Plan study documented in this report are:

e Estimate existing and future wastewater flows in the Study Area

e Develop a hydraulic model of the trunk-sewer system to identify future facilities that
could be needed if the area was to be taken off the existing septic systems

e Prepare conceptual level planning costs for the wastewater system identified

Given the uncertainty of key data, it is important to note that this Plan is intended to be used as
a general planning tool rather than a blueprint.

Overview of Wastewater System Analysis

Twentynine Palms is located in the high desert of Southern California in San Bernardino County
(County). The Twentynine Palms Water District (Water District or District) serves the entire City
as well as some of the City’s SOI, located in unincorporated areas of San Bernardino County.
The current estimate of the population of the Water District is near 19,000 based on the 2010
UWMP with projections scheduled to reach as high as 31,000 by 2035 (Kennedy/Jenks, 2011)

The overall land area of the City is sparsely populated, having higher density areas of 4 to 8
residences per acre primarily in areas adjacent to the City's main thoroughfares. This is also
the location of the large majority of the City’s commercial, industrial and public land area as well.
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These regions produce the highest quantity of wastewater due to their density and are therefore
the greatest potential threat to the quality of the groundwater basin.

As with the City’s population and services, much of the infrastructure that serves the residents
of Twentynine Palms is also in the City's main roads. The City, County and other reference
sources were consulted in assembling data to conduct the analysis of the City for the
implementation of a wastewater collection and treatment system. GIS Data obtained included
land use, parcels, streets, digital contours, water line coverage’s, city and water district
boundaries, etc.. Additional data included municipal water use and well use, land use
characteristics and restrictions, and census data.

The data collected was reviewed within the context of water use to wastewater production for
the current, 2035 and ultimate populations expected to inhabit the City and its SOI. The SNMP
reviewed studies completed recently in nearby areas as reference for expected rates of
conversion of water use to wastewater production. The results of this analysis became the
basis for the analysis of groundwater salt and nutrient loading as well as wastewater collection
system loading. GIS data for land uses, City, County and water district boundaries, streets and
digital contour data were used to create sub-catchments, or drainage sub-basins. Given the
elevation and characteristics of each sub-catchment, a representative sewer trunk pipeline
alignment was chosen. These facilities were loaded with the wastewater generation factors
derived and modeled for conveyance to a regional area for wastewater treatment and disposal.

The analysis also determined that due to the relatively flat geography in much of the City,
sewage lift stations and force mains would be required in multiple locations to deliver this
wastewater to a treatment facility. Several options were considered for treatment including the
development of facility staging strategies that would maximize the performance and cost
effectiveness of long-term treatment and disposal options.

The wastewater system master plan concluded with the development of the potential capital
improvement requirements that may be needed to provide a system-wide sewer system for the
area at build-out. To support the overarching goal of long-term protection of the groundwater
quality, implementation and phasing needs were driven by the results and recommendations of
the Salt and Nutrient Management Plan (SNMP).

System Analyses Findings

Wastewater quantity estimates were derived under current, 2035 and ultimate build-out
conditions. Consistent with the goals of this plan, the build-out population was used to size
regional sewer facilities, such as trunk pipelines, lift stations, and treatment facility capacity
requirements. As discussed with City staff, the build-out population for the City of Twentynine
Palms and its SOl were estimated to be 102,963. Planned land uses and adopted densities
were primarily used to estimate maximum attainable population. The timeframe associated with
growing from a current population of approximately 20,000 to this build-out level was not
estimated. However, it can be assumed that build-out is decades away.
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To support the development of the master plan's potential infrastructure in the area, the
population was divided into sub-catchments/watersheds. Eleven area were defined within the
City and its sphere of influence with areas ranging from approximately 1,350 to 11,700 acres.
Flows within the watershed areas were estimated to be from 0.18 million gallons per day (MGD)
in the sparsely populated unincorporated areas northwest of the City, to 4.13 MGD in the more
urban areas at the center of town. Together, these eleven areas combined for an estimated
daily wastewater loading at build-out of approximately 9.3 MGD.

Based on the hydraulic system analysis, sewer trunk pipelines and facilities were derived.
Sizing of sewer trunk gravity and force main pipelines are recommended based upon criteria
developed within the study, including sizing for peak flows and minimum slopes and velocities
within each pipeline. Calculated trunk size varies greatly throughout the City and Water District
boundaries, being quite small in outlying regions such as the unincorporated area and western
portions of the City and quite large in the center and eastern portions of the City. In order to
handle these flows, gravity pipelines range from 10 to 42 inches in diameter. Force mains vary
from 6 to 30 inches in diameter. Pumps at low points in the system are also sized based on the
results of the analyses and range from 300 gallons per minute (gpm) when collecting from
smaller trunk lines in the unincorporated area to more than 10,000 gpm near the end of the
collection system.

The alignment of a potential trunk system follows the major arterial roads within the City, as well
as sharing its alignment with some of the larger water pipelines in the Water District. Sewer
trunks were generally sited along Lear Avenue, Two Mile Road, 29 Palms Highway, Adobe
Road, Camino del Oro, Utah Trail and Baseline Avenue. All of these alignments are on major
local streets; the majority of them run through high density areas. These trunk system pipelines
would serve as the backbone of a larger sewage collection system. New branches from each
trunk system would be established to serve the City and its sphere of influence. The collector
and lateral pipeline analysis has not been derived as that level of detail is beyond the scope of
this planning study.

As discussed with City and District staff, it is suggested that the approach for long-term
treatment and disposal be based on centralized treatment, and a future location be established
that would serve the entire service area. Decentralized treatment facilities are an option that
was considered in this study, however they have not been recommended due to the decreased
ability to provide oversight and the difficulties of regulating private treatment facilities. Similarly,
expanding and utilizing the MCGACC Mainside Treatment facility was also not recommended.
A shared treatment facility was also explored in a 2008 report prepared by Winzler & Kelly for
the Naval Facilities Engineering Command. The recommendation of that study was consistent
with the findings of this Master Plan. That is - the costs associated with the additional
infrastructure required to move the entire volume of city-generated wastewater several miles
north, and pay for the expansion of the existing MCGACC treatment facility are considered
prohibitive.

A important consideration of a centralized treatment plant approach is the need to
accommodate system phasing. The central treatment plant should be sited at a location that
could ultimately treat the estimated build-out wastewater discharges of approximately 9.3 MGD.
Incremental construction of phased capacity expansions could then be provided as the City
grows. The total conceptual cost for a build-out wastewater collection, pumping and treatment
system is estimated at approximately $290 million.
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It is important to note that there are multiple alternative configurations and alignments that could
be developed to support the potential phasing of a wastewater collection and treatment system
for the Twentynine Palms area. For example, in addition to the exclusion of the large northern
Unincorporated area, additional scrutiny could be provided to extract large rural areas with a
prevalence of large low density parcels as sewering these areas likely provides minimal benefit
to reducing septic loadings on the groundwater basin and may not be economically feasible to
construct additional sewer infrastructure. One additional scenario was derived to assess the
impact of excluding the Unincorporated area and most of the low density areas, suggesting the
need for a 6 to 6.35 MGD sewer collection and treatment system at a planning level cost of
approximately $170 - 190 Million.

As exemplified from this section of the Master Plan, should sewers be needed in the Twentynine
Palms area, there are a number of alternative configurations and sewering strategies that may
meet that need. Therefore, as future groundwater, septic and wastewater evaluations are
conducted and if the need for sewers is appropriate, additional implementation programs and
costs should be developed to derive a suitable sewer system phasing plan for the Twentynine
Palms community.

Recommended Implementation Plan

As shown, the infrastructure costs associated with a sewer system for the entire area to serve
its build-out population are extremely high. Moreover, it is reasonably certain that many, many
years will pass before this area would reach it's built-out population. Since the WWMP is driven
by the SNMP, implementation should be based on the finding and analyses derived from future
monitoring and management activities as an element of the SNMP.

The focused recommendations of the SNMP are to implement measures to improve the overall
groundwater monitoring and to implement a Septic System Management Program to limit further
impacts to the groundwater. Since the current nitrate concentrations in the District's production
wells show relatively stable concentrations, it is considered appropriate to gather more data to
support the preparation of a more detailed assessment.

The SNMP also recommended that the District and City adopt a Septic System Management
Program to properly manage septic tanks by limiting loading rates as part of an integrated effort
to protect groundwater quality. The elements of this Program are designed to provide
mechanisms to reduce loading at the source before entering the groundwater system. A Septic
System Management Program is presented to outline the approach for such a program, and are
contained in the accompanying SNMP.

Itis anticipated that after three to five years of monitoring and implementation of the SNMP and
Septic System Management Program, a comprehensive assessment will be conducted to
evaluate the impacts of septic systems on the groundwater. The outcome of this evaluation can
then be used to support the development of local septic system policies and update the WWMP
to reconsider the need for sewer system infrastructure at that time. Proceeding in this
methodical manner would provide a cost effective strategy for short-and long-term groundwater
management and protection.
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Section 1: Introduction

This Wastewater Master Plan (WWMP or Plan) was prepared by Kennedy/Jenks Consultants
(Kennedy/Jenks) for the City of Twentynine Palms (City) and Twentynine Palms Water District
(TPWD or District). The main objective of the Plan is to consider the need for sewers, in
comparison to the septic systems currently in use, based on the findings of the Salt and Nutrient
Management Plan study for the Twentynine Palms area.

1.1 Background

This WWMP was prepared in parallel with a Salt and Nutrient Management Plan(SNMP) for the
Twentynine Palms area. The WWMP and SNMP are the two major elements of the overall
management plan for assessing the potential impact on groundwater quality from the existing
septic systems and anticipated future development. The WWMP, in particular, was prepared to
assess the need for sewers to meet the management objective established by the City and
District, with an implementation plan and financial impact analysis. The WWMP relies on the
SNMP assessment findings for the estimates of current and future projected salt and nutrient
loadings from septic tanks to the groundwater basins and potential anticipated groundwater
quality issues. The potential impact of septic systems on groundwater quality was considered to
derive localized sewers/treatment systems, as discussed. Figure 1-1 shows the general site
map for the Twentynine Palms area with the boundaries of the City and District considered in
the WMMP.

1.2 Purpose

The Twentynine Palms Water District service area consists primarily of the City of Twentynine
Palms, and surrounding unincorporated areas located in the County of San Bernardino. This
service area is approximately 87 square miles in size and currently serves potable water to a
civilian population of approximately 19,000. The Mainside area of the Marine Corp Air Ground
Combat Station (MCAGCC) is incorporated in the City's service area, but the City is not
providing any services. The TPWD operates and maintains a water treatment distribution
system including a water treatment facility, pumping, storage, and pipelines to meet this
demand. To date TPWD has not contracted with MWD or the SWP to receive water deliveries
and is extracting its entire water supply from three local groundwater basins which are the
Twentynine Palms Valley Groundwater Basin, Joshua Tree Groundwater Basin and Dale Valley
Groundwater Basin.

Wastewater generated in Twentynine Palms is currently treated in septic tanks or leach fields
and discharged to the ground. The exceptions to this are the Mainside area of MCAGCC and
some of the newer subdivisions which contain on-site wastewater collection and treatment
systems. The City is concentrated around commercial areas which run along State Highway 62,
also known as the Twentynine Palms Highway, and Adobe Road, which runs north to the
Military Base. These areas contain the majority of multifamily and relatively dense single family
land uses. Less dense single family and rural living are located in the majority of the remainder
of the City. As population growth continues and more lands are urbanized, water usage, and
therefore, septic loading within the District service area is anticipated to increase.
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Given that groundwater is currently the area’s only source of water supply, understanding the
potential effects of growth on water use and sewer loadings to the groundwater is very
important. To this end, the City and the District prepared a SNMP to assess the long-term
potential impacts to groundwater quality from the continued use of septic systems. This WWMP
incorporates the findings of the above and assesses the need for sewers and its implications as
a wastewater treatment disposal alternative.

1.3 Objectives and Scope

The objective of this study is to apply the findings of the concurrent Salt and Nutrient
Management Plan (SNMP) to establish a potential system for treating wastewater within the
TPWD service area. Currently the entire City and the surrounding unincorporated areas, except
for the Mainside area of MCAGCC, are on septic tanks or leach fields. It is known that septic
tanks in urban areas can negatively affect the quality of groundwater so the City and District has
decided to investigate the installation of sewers and a wastewater treatment system. Neither
the District, City, nor the County of San Bernardino has any knowledge of or data showing
problems with the local septic systems or degradation of the groundwater basin, however all
parties have committed to a proactive assessment of the potential contamination of local
groundwater resources.

This Wastewater Master Plan study is to identify and describe the facilities that would be
required for a centralized sewer collection system and wastewater treatment plant to replace the
septic systems currently in place. The new centralized system, if implemented, would include
the area of the City of Twentynine Palms and the unincorporated areas around the City.
The main objectives of the Wastewater Master Plan study documented in this report are:

® Estimate existing and future wastewater flows in the Study Area

® Develop a hydraulic model of the City’s trunk- sewer system to identify future facilities
that could be needed if the area was to be taken off the existing septic systems

® Prepare conceptual level planning costs for the wastewater system identified
This Plan shall serve as a management and planning document that shall generally guide the
actions of TPWD. It is important to note that this Plan is intended to be used as a general
planning tool rather than a blueprint. Due to the uncertainty of growth, and other factors like
groundwater quality, cost, etc. it will be necessary to update this Plan in the future to incorporate
an increase in the influx of relevant data that affects the City and any proposed system.
The Scope of Work for this study includes the following tasks:

® Task 1: Data Collection and Review

® Task 2: Assessment of the Need for Sewers

® Task 3: Evaluation of Effluent Disposal Options

® Task 4: Evaluation of Necessary Treatment Processes
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e Task 5: Wastewater System Model

e Task 6: Summary of Recommended Groundwater Protection
e Task 7: Development of a Capital Improvement Program

e Task 8: Recommended Implementation Plan

e Task 9: Master Plan Report

1.4 Underlying Regulatory Framework

The assessment of impacts on groundwater quality from septic tanks in the Twentynine Palms
area is analyzed within the context of the existing regulatory compliance. Septic discharges and
groundwater quality is guided by a number of regulatory guidelines discussed below. They form
the basis for evaluation and compliance related to the operation and management of septic
systems, related potential impacts to public health and groundwater quality and the need for
evaluation of a centralized wastewater system. The regulatory framework includes the following:

e Regional Water Quality Control Board (RWQCB) Basin Plan and Basin Plan Amendment
for the Colorado River Basin Region (Region 7)

e State Water Resources Control Board (SWRCB) Statewide Septic Systems Proposed
Policy

e RWQCB Region 7 Guidelines for Sewage Disposal from Land Developments

1.4.1 RWQCB Region 7 Basin Plan

The Colorado River Basin Region 7 is responsible for protecting water quality within the local
groundwater basins in the Twentynine Palms area. The Region 7 Basin Plan provides the basis
for the regulatory guidelines and specifies beneficial uses and water quality objectives for
groundwater and surface water within its region and provides implementation plans that
describe permitting options, waste discharge prohibitions, monitoring and enforcement, salt and
nutrient controls, and other control measures necessary to preserve and protect water quality
objectives and beneficial uses for groundwater and surface waters.

From the Colorado River Basin Plan, the beneficial use of groundwater in the Twentynine Palms
area is municipal, domestic, and industrial water supply. The groundwater pumping is located
mainly within Joshua Tree Groundwater Basin. The ultimate build-out extends to areas within
the Dale Valley Groundwater Basin.

As stated in the Basin Plan, a detailed study is needed before establishing specific groundwater
quality objectives for a particular basin. The specific quotation from the Basin Plan that forms
the regulatory driver for this study is provided below:

“Establishment of numerical objectives for ground water involves complex
considerations since the quality of ground water varies significantly with depth of well
perforations, existing water levels, geology, hydrology and several other factors.
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Unavailability of adequate historical data compounds this problem. The Regional Board
believes that detailed investigation of the ground water basins should be conducted
before establishing specific ground water quality objectives.”

The RWQCB's objective is to minimize the quantities of contaminants reaching any groundwater
basin and maintain existing water quality where feasible. The Region 7 Basin Plan has narrative
groundwater quality objectives with respect to TDS, EC, nitrate, and other chemicals of
concerns. In general, water quality objectives for groundwater are drinking water standards or
the maximum contaminant levels (MCLs), as described below:

¢ Waters designated for use as domestic or municipal supply (MUN) shall not contain
concentrations of chemical constituents in excess of the limits specified in California
Code of Regulations, Title 22 (Chapter 15, Article 4, Section 64435, Tables 2, 3, and 4)
as a result of human activity.

® Ground waters designated for use as domestic or municipal supply (MUN) shall not
contain taste or odor-producing substances in concentrations that adversely affect
beneficial uses as a result of human activity.

® Ground waters designated for use as domestic or municipal supply (MUN) shall not
contain concentration of coliform organisms in excess of the limits specified in California
Code of Regulations, Title 22, Chapter 15, Article 3.

e Nitrates and TDS are specifically noted in the Basin Plan and the objective is to establish
appropriate management practices. The limit is defined by the MCL of 10 mg/I for nitrate
(as nitrogen). With respect to salt, all surface and ground waters are considered to be
suitable, or potentially suitable, for municipal or domestic water supply with the exception
of surface or groundwater where TDS exceeds 3,000 mg/l (5,000 us/cm, electrical
conductivity), and it is not reasonably expected by the RWQCB to supply a public water
system.

The Basin Plan also states that ideally the RWQCB's goal is to maintain the existing water
quality of all non-degraded ground water basins. However, in most cases ground water that is
pumped generally returns to the basin after use with an increase in mineral concentrations such
as TDS, nitrate etc., that are picked up by water during its use. Under these circumstances, the
RWQCB's objective is to minimize the quantities of contaminants reaching any ground water
basin. This could be achieved by establishing management practices for major discharges to
land. Until the RWQCB can complete investigations for the establishment of management
practices, the objective will be to maintain the existing water quality where feasible.

1.4.2 Region 7 Basin Plan Amendment

The Region 7 Basin Plan includes prohibitions on the use of septic systems in certain areas.
The 2008 Basin Plan includes prohibitions in two areas, including Cathedral City Cove, and in
areas that overlie the Mission Creek and Desert Hot Springs Aquifers. These prohibitions were
adopted in 2002, and 2004, respectively.
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In May 2011, the Region 7 Basin Plan was further amended to prohibit the discharge of wastes
from septic systems in specific areas in the Town of Yucca Valley to mitigate and eliminate the
threat of nitrate contamination to groundwater due to septic tank discharges (RWQCB, 2011).
This Basin Plan Amendment requires the Town of Yucca Valley to construct a wastewater
treatment plant and collection system.

The 2003 USGS study that was conducted in support of the 2011 Basin Plan amendment is of
particular interest and briefly discussed below, to provide the background studies that led to the
Basin Plan amendment on the use of septic systems in the Yucca Valley area.

1.4.3 Statewide Septic Systems Proposed Policy

On June 5 2012, SWRCB has released a new proposed policy to meet the legal mandate that
requires the SWRCB to develop statewide regulations for septic systems. The California Water
Code requires regulation of waste discharges that impair or threaten to impair surface water or
groundwater quality. Septic tanks not properly sited, built, or maintained can pollute
groundwater, surface water, and pose a direct threat to public health due to the release of
bacteria and other pathogens. This Policy was prepared in response to the California
Legislature that passed Assembly Bill 885 (Wat. Code § 13290) in 2000 that requires the
SWRCB to adopt regulations or standards for the operation of septic tanks. In 2008, SWRCB
first released draft regulations. This proposed Policy is the result of multiple public workshops,
comments received by stakeholders from all over the state, and collaboration with RWQCB staff
and local government health representatives. The new proposed Policy relies extensively on
Local County and city programs, currently in practice, to educate and regulate septic tank
owners and operators about the impact that improperly operating septic tanks can pose to
public health and water quality. This proposed statewide Policy is designed to ensure that
surface waters and ground waters are not contaminated by septic systems and are safe for
beneficial uses.

According to the Policy, no impaired water bodies are identified in San Bernardino related to the
use of septic systems and two impaired water bodies were identified in Imperial County and
Riverside county in the Colorado Region

(http://www.waterboards.ca.gov/water issues/programs/owts/policy.shtml). Nutrient- or
pathogen-impaired waters are identified in Attachment 2 of the Policy. Owners of existing septic
systems that are located near a specifically identified surface water body that exceeds water
quality standards for bacteria or nitrogen compounds such as nitrates may have to take actions
as directed by implementation plans developed by the State’s RWQCBSs. The actions required
may range from regular inspections to modifying or retrofitting existing septic systems.

At the statewide level, it is estimated that the new proposed Policy will affect less than

two percent of current septic systems (or Onsite Wastewater Treatment System, OWTS, as the
term used to refer to septic systems or septic tanks in the Policy); thus, more than 98 percent of
current OWTS owners will not need to make any changes to their septic systems. If an
individual OWTS is currently in good operating condition, and it is not near a stream, river, or
lake that the SWRCB has identified in the Policy as possibly contaminated with bacteria andfor
nitrogen related compounds from OWTS, then this proposed Policy will have little or no effect on
that property owner.
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1.4.4 Region 7 Guidelines for Sewage Disposal from Land
Developments

According to the Region 7 guidelines adopted in 1989, the minimum lot size of one-half acre
(average gross) per dwelling unit is required for new developments in the region using on-site
Septic tank systems. Several areas in the City appear to have an average gross lot size of less
than one-half acre per dwelling unit. Although these guidelines do not apply to the existing
developments, they represent the regulatory standard indicating that the RWQCB considers
high-density residential developments as high risk areas. This SNMP and the proposed
groundwater monitoring program were prepared to address issues specifically in the high-
density areas.

1.4.5 Anti-Degradation Policy Summary

State Water Resources Control Board Resolution 68-16, known as the Anti-Degradation Policy,
requires that the CRWQCB regulate the discharge of waste materials to maintain the high
quality of waters of the state. Waste Discharge Requirements for facilities must insure that
beneficial uses of groundwater are not unreasonably affected. In addition, the facility must meet
a standard of Best Practicable Treatment or Control (BPTC) for discharged wastes.

The “Statement of Policy with Respect to Maintaining High Quality of Waters in California,”
known as the Antidegradation Policy, adopted in 1968, requires the continued maintenance of
existing high quality waters. It provides conditions under which a change in water quality is
allowable. A change must:

® Be consistent with maximum benefit to the people of the State,
® Not unreasonably affect present and anticipated potential beneficial uses of water, and

® Not result in water quality less than that prescribed in water quality control plans or
policies.

1.5 District Water Planning and Previous Studies

Since 2000, the TPWD has developed groundwater management plans, urban water
management plans and conducted a comprehensive groundwater study as the basis of the
District's water planning responsibilities. All these have been consulted in the preparation of this
report. These include the following:

1.5.1 2010 Urban Water Management Plan (UWMP)

The Twentynine Palms 2010 UWMP was prepared in accordance with the California (CA)
UWMP Act that applies to all CA water suppliers with 3,000 or more service connections, or that
serve more than 3,000 AF of water in a wholesale or retail capacity. The main focus of the
UWMP was to identify potential gaps in supply and demand through a 20 year time period for all
major hydrological year types (normal, multiple dry, critical dry). Additionally the UWMP
specified goals and implementation plans for the District to reach in order to be in compliance
with SBX7-7 conservation requirements, along with contingency planning for periods of water
shortage and investigations of potential water quality problems.
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In the preparation of this report the UWMP was used to reference historic water use throughout
several Land Use (LU) categories, unaccounted-for-water use, SBX7-7 compliance water use
targets and population projection results. These references were used as a basis for many of
the calculations contained herein. The UWMP was also utilized as a general reference tool to
gain knowledge of the District.

1.5.2 1997 Master Plan of Drainage (MPD)

The 1997 MPD contains significant information, analysis and recommendations related to the
climate, geography, watershed delineation, soil hydrology and other characteristics of the
Twentynine Palms region. At the time of its production the City of Twentynine Palms had
experienced growth which the City expected to continue. To this end this plan was developed in
order to lessen flooding problems associated with short, intense rains and to assist in the
planning of future developments and facilities.

1.5.3 2008 Wastewater Treatment Plant, Joint-Use Study

The 2008 Wastewater Treatment Plant, Joint-Use Study for the Marine Corp Air Ground
Combat Center (MCAGCC) explored the costs and impacts of establishing a joint-use
wastewater treatment facility that the military base could share with the City. In exploring this
possibility current water use conditions, wastewater generation predictions, population
projections, groundwater conditions and ultimate system costs were generated for the City and
MCAGCC. Ultimately, due to the cost of constructing a joint-use system, and due to that fact
that there was no available evidence showing poor performance of the City septic system, the
study recommended against a joint-use facility.

1.5.4 2008 Groundwater Management Plan

The 2008 Groundwater Management Plan (GMP) was an update from its 2001 predecessor. It
was conducted to determine the condition of the groundwater basin quality and capacity, and to
explore possible impacts to groundwater, drinking water quality and drinking water quantity as
well as how to safeguard against them.

1.5.5 Other Relevant Data

Other relevant information referenced to develop this report include USGS and ESRI maps,
studies and reports prepared for surrounding communities (Hi-Desert, Joshua Tree, Yucca
Valley) and studies prepared for MCAGCC. Meetings with District and City personnel were
conducted to obtain a thorough understanding of the their needs and to help gather additional
information related to billing data, historical water use data, planning and development criteria
and GIS information among others. The various reference documents are provided in the
Reference section.

1.5.6 Groundwater Study

As discussed in the SNMP, the District took the lead to develop a numerical model for the
Mesquite Lake Subbasin. Overall, the model is being used to make informed decisions in future
management of groundwater resources in a sustainable manner while meeting increased water
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demand. The model was set up using the USGS MODFLOW-2000 (Kennedy/Jenks, 2010) and
calibrated to the historical data. The main objective of the model was to simulate the long-term
changes in groundwater elevation over time. The calibrated model demonstrated that the model
is capable of simulating previously observed groundwater trends over time across the entire
model domain. The model was used to evaluate the effects on groundwater levels of various
potential future groundwater pumping scenarios. The model results indicated that shifting
pumping to the Mesquite Lake Subbasin will mitigate the decline in groundwater levels in Indian
Cove, Fortynine Palms, and Eastern Subbasins.

During the development of the model, extensive review of background studies on the
groundwater basin hydrogeology was conducted. Data from the existing numerical groundwater
model were used in the development of the water balance analysis in this SNMP which was
used to calculate the sewer loading for the WWMP.

1.6 Report Organization

This Wastewater Master Plan (WWMP) is divided into six sections.
e Section 1: Gives the introduction and purpose of this Wastewater Master Plan.

® Section 2: Provides detailed description of the TPWD and City of Twentynine Palms
service area and projections related to climate and population.

e Section 3: Discusses historical and projected wastewater flows within the District,
including the City limits and unincorporated areas.

e Section 4: Presents the methods, inputs and findings of the hydraulic model and
hydraulic modeling process.

e Section 5: Evaluates the hydraulic analysis, SNMP findings and identifies collection
and treatment facilities as well as discusses disposal options.

® Section 6. Presents the summary and planning level costs associated with the District's
and City’s collection and treatment facilities for built-out conditions and
potential implementation phasing considerations.

1.7 Abbreviations and Acronyms

Table 1-1 below give a list of the acronyms used in this report.
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TABLE 1-1

LIST OF ACRONYMS
AAF Average Annual Flow
ac Acre
ac-ft Acre-Feet
ADD Average Daily Demand
ADWF Average Dry Weather Flow
APN Assessor Parcel Number
AWWEF Average Wet Weather Flow
CIP Capital Improvement Program
City City Of Twentynine Palms
CWRC California Water Recycling Criteria
d/D Depth To Diameter
dia. Diameter
DU Dwelling Unit
DU/ac Dwelling Unit Per Acre
EDU Equivalent Dwelling Unit
ft Feet
fps Feet Per Second
FY Fiscal Year
GIS Geographic Information System
gpad Gallons Per Acre Per Day
gpd Gallons Per Day
gpm Gallons Per Minute
HL Headloss
I/l Infiltration And Inflow
LF Linear Foot
LS Lift Station
MGD Million Gallons Per Day
MG Million Gallon
mg/l Million Gallon Per Liter
mi Milliliter
OWTS Onsite Wastewater Treatment System
PDWF Peak Dry Weather Flow
psi Pounds Per Square Inch
PWWF Peak Wet Weather Flow
RWQCB Regional Water Quality Control Board
SNMP Salt and Nutrient Management Plan
SWRCB State Water Resources Control Board
TPWD Twentynine Palms Water District
TSS Total Suspended Solids
uv Ultraviolet
WWMP Wastewater Master Plan
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Section 2: Background and Study Area

Section 2 presents a brief overview of the study area characteristics based on the previous
studies and planning documents prepared in the Twentynine Palms area. Specifically, this
section characterizes the local service area in relation to climate, land use, current and future
projected population, water sources and, service area water demands, and the existing
wastewater management, groundwater management and monitoring activities.

2.1 Study Area

The service area of the Twentynine Palms Water District (TPWD, the District) is located in the
southern portion of the Mojave Desert, in San Bernardino County, approximately 72 miles due
east of the City of San Bernardino and 35 miles northeast of the City of Palm Springs, as shown
in Figure 1-1 in Section 1.The District supplies potable water to the City of Twentynine Palms,
the Mainside area of MCAGCC as well as some unincorporated areas located to the Northwest
of the City. The majority of the current land development is within the City and the District.
Currently, only small, low-density development is outside of the District and City boundaries but
within the City’s sphere of influence (SOI). Based on the new land usefzoning of the City’s
boundary, the City boundary has recently been extended to change the City's SOI to match that
of the District. With this change, the City’s boundary extends beyond the current City limits and
more closely matches that of the District and includes the unincorporated areas. The District
service area encompasses approximately 86.6 square miles and includes the City. Throughout
this Plan, the District service area and the Twentynine Palms service area are used
interchangeably to refer to the general study area considered in this WWMP.

Currently, the District’s sole water source is its groundwater basins. The District's service area
is underlain by three groundwater basins, which are the Twentynine Palms Valley Groundwater
Basin, the Joshua Tree Groundwater Basin and the Dale Valley Groundwater Basin. The
Joshua Tree Groundwater Basin is located at the southern end of the City and is divided into
three subbasins: Indian Cove, Fortynine Palms and Eastern subbasins. Location of the three
basins in relation to TPWD boundaries can be seen in Figure 2-1. Currently, the District has 10
active wells from which it extracts the supply it uses to serve the City of Twenty-nine Palms and
surrounding areas. Additionally, there are more than 400 private wells which serve parcels not
connected to the distribution system; however most of these wells are not currently operated.

Historic records show that both pumping quantities and deliveries have steadily increased since
inception in the mid 1950’s. Demand was near 2.4 MGD for an average day and deliveries
totaled approximately 2,700 acre-feet (AF) in 2010. This demand is supplied to approximately
8,000 connections and a population of nearly 30,000, including the Military population at
MCAGCC.

2 Land Use

Twentynine Palms current and projected primary land use is residential. Planned residential
zoning varies from low density multifamily to rural living, with single family and rural land uses
accounting for more than eighty percent of the City’s land area. Approximately eighty percent of
the City’s current residential development is in single family homes.
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Figure 2-2 shows the City's total percentage of land area occupied by specific land uses.

As can be seen in the figure, Land Use categories with similar characteristics are grouped
together for planning purposes. For example, land use categories such as General Commercial,
Mixed Use Commercial, Neighborhood Commercial etc. are lumped into a single Commercial
land use category. These consolidated land use categories are used for estimating projected
water demands for the District’s service area.

Commercial and Industrial Land Uses account for three percent of the land area and are located
along the City’s main thoroughfares, which are Highway 62 traveling east and west and Adobe
Road traveling North and South. The majority of future commercial and industrial zoning is also
planned along these areas. Figure 2-3 shows the preferred Land Use for build-out conditions
according to the City’s General Plan.

2.3 Climate and Rainfall

The study area is located in the southern portion of the Mojave Desert, also known as the “high
desert”, in southern California. The weather is consistently arid. Temperature varies largely by
season with the summer temperatures ranging from 80 to 110°F and winter temperatures
ranging from 20 to 60°F. Annual rainfall totals approximately four inches with the majority of
rainfall occurring during the late summer and winter months.

The climate in the District's water service area is arid, with average annual rainfall of less than
five inches, most of which occurs during the winter months. Temperatures range from 20 to
60°F during the winter and from 80 to 110°F degrees during the summer. Table 2-1 presents
the region’s annual average climate data.

TABLE 2-1
TWENTYNINE PALMS CLIMATE DATA

Jan Feb Mar Apr May Jun
Standard Monthly
Average ETo® 1.59 2.20 3.66 5.08 6.83 7.80
Average Rainfall (inches) 0.4 0.3 0.4 0.1 0.1 0.0
Average Max.
Temperature (Fahrenheit) o 68 i 82 2 101
Average Min.
Temperature (Fahrenheit) 3t S - e o &

Jul Aug Sep Oct Nov Dec Annual
Stendard Monthly Average g7 741 567 403 243 150  57.06
o]

Average Rainfall (inches) 0.7 0.8 0.5 0.3 0.3 0.4 4.3
Average Max. Temperature
(Fahrenheit) 105 103 98 86 72 63 84
Average Min. Temperature
(Fahrenheit) 72 70 64 53 42 35 52

Note:
(a) Standard Monthly Average ETo determined from CIMIS Station No. 118 Cathedral City.
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2.4 Topography

Figure 2-4 below shows the study area and the existing topography at 50-foot contours. As
shown, the area generally slopes from the south west to the north east.

2.5 Geology

The Twentynine Palms Basin is in the eastern Mojave Desert geomorphic province. The
principal landforms are Cenozoic alluvial fans and alluvial plains bordered by mountains
composed of Precambrian and Mesozoic igneous and metamorphic basement rock (Figure 2-5).
The geology in the Twentynine Palms area primarily consists in Tertiary to Quaternary alluvium
deposits in the basins enclosed by bedrock materials in the surrounding hills and mountains
(Riley and Worts, 1953).

Several major faults traverse the District and are shown in Figure 2-6. These faults include the
Pinto Mountain, Mesquite, Surprise Spring, and Calico Faults. These faults are significant in that
they have offset alluvial sediments and have affected the movement of groundwater. The
Mesquite Fault is a significant barrier to the easterly migration of groundwater, while the Pinto
Mountain Fault also restricts groundwater movement from moving northward. (Haley & Aldrich,
2000) Additionally, an anticline on the northern boundary of the Twentynine Palms Valley Basin
acts as a partial barrier to groundwater flow to the south.The faults also serve to delineate some
of the basins. The Pinto Mountain Fault forms the southernmost boundary between the
Twentynine Palms Valley and Joshua Tree Basins. The Twentynine Palms Valley Basin is
constricted on the East by the Mesquite Fault and on the West by the Surprise Spring Fault.

2.6 Water Sources

As described in the SNMP, the study area considered in this Plan is mainly served by the
District. Groundwater is the sole source of water in the District service area. The District neither
receives water from a wholesaler nor supplies water to retail water purveyors. As described in
the District's 2010 UWMP (Kennedy/Jenks, 201 1), groundwater will continue to be the sole
source in the future and no additional sources of water are anticipated to be available to the
District.

The District recognizes the importance of recycled water and water reliability; however, recycled
water is not a feasible solution in the District service area, due to the small size of the system,
low annual demand and the use of individual septic systems. The District has considered
partnering with other agencies in the region; however, the nearest water agency is 25 miles
away suggesting that an intertie is cost prohibitive. As such, at this time there are no
opportunities for water recycling or programs that include recycled water. As an alternative, the
District will invest in water conservation approaches to reduce demand and compensate for the
lack of recycled water through developing approaches to emphasize outdoor water
conservation.

Potable water is scarce in the District for several reasons. As discussed above, the area
receives an average of only four inches of annual rainfall. There is negligible infiltration and
recharge of direct precipitation in areas where the alluvial deposits are thick. In addition, a
substantial amount of runoff is lost to evaporation after flowing into the basin. In addition to the
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scarce sources, water quality issues in groundwater due to naturally occurring soluble minerals,
such as fluoride, make some of the water unsuitable for drinking water prior to treatment.

2.6.1 Groundwater

Groundwater pumping by the District is a good indication of water use in the study area as the
District pumps groundwater as the sole source to meet the residential and non-residential water
demand. As the majority of water use is the residential demand and outdoor water use is
generally small, residential indoor water use (and in turn residential wastewater) is considered
to be a large contributor to septic systems.

Historic pumping and water deliveries by the District have steadily increased since its formation
in the mid-1950s. Annual pumping in the 1990s regularly exceeded 900 million gallons,
approximately 2,760 acre-feet per year (AFY), with average daily delivery per service
connection slightly under 400 gallons. Total water demand in the District was 2,674 AF in 2010,
with a projected demand of 5,119 AF in 2035, based on the UWMP (Kennedy/Jenks, 2011).

Water provided by the District is derived from water supply wells located along the southern limit
of the service area. The District has been historically pumping from the three subbasins that
have high quality of water, but are over drafted. As of 2010, the District has ten (10) active
production wells and pumps from the four different aquifers:

e Fortynine Palms Subbasin has two wells (Well #4 and Well #14)

e Indian Cove Subbasin has five wells (Well #6, Well #9, Well #11, Well #12, and Well
#15) and one well on standby

e Eastern Subbasin has two wells, one of which (Well #16) is used for water supply and
another well for non-potable use

e Mesquite Lake Subbasin has one well (Well #TP-1).

Figure 2-7 shows the boundaries of the four groundwater subbasins in the Twentynine Palms
area and locations of the District's active supply wells. Also shown in Figure 2-7 are the
District's inactive wells. In addition to the District wells, available information indicates that more
than 400 private wells have also been constructed within the District’s service area. Most of
these wells are not currently operated. Among the private wells, locations of 250 wells are
shown in Figure 2-7 approximately based on the parcel information where the wells are located.

2.7 Groundwater Subbasins

The Twentynine Palms area includes the Mesquite Lake, Indian Cove, Fortynine Palms, and
Eastern Subbasins and a portion of the Dale Basin. This section defines the individual basins
within the study area, as well as their bounding barriers and the degree to which they are
effective (Figure 2-1 shown earlier).
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2.7.1 Iindian Cove Subbasin

The Indian Cove Subbasin is located between the Joshua Tree Subbasin on the west and the
Fortynine Palms Subbasin on the east. The basin is floored by bedrock, which generally slopes
northward with depth to bedrock ranging from 100 to 1,200 feet below ground surface
(Kennedy/Jenks, 2001, 2008, 2010). The Indian Cove Subbasin is defined by the Oasis Fault
on the north, an unnamed fault and the Joshua Tree Subbasin on the west, an unnamed fault
and the Fortynine Palms Subbasin on the east, and the bedrock of the Little San Bernardino
Mountains on the south. The water level in the Indian Cove Subbasin is more than 250 feet
above the water level in the Fortynine Palms Subbasin to the east, indicating that there is some
barrier between the two basins, although its character is not defined.

2.7.2 Fortynine Palms Subbasin

The Fortynine Palms Subbasin is located directly east of the Indian Cove Subbasin. The known
depth to bedrock in the basin is between 170 and 430 feet below ground surface making this the
shallowest of the Subbasins (Kennedy/Jenks, 2001, 2008, 2010). The Fortynine Palms
Subbasin is defined by the Oasis Fault on the north, an unnamed fault and the Indian Cove
Subbasin on the west, an undetermined boundary with the Eastern Subbasin on the east, and
the bedrock of the Little San Bernardino Mountains on the south.

2.7.3 Eastern Subbasin

The Eastern Subbasin is located immediately to the east of the Fortynine Palms Subbasin.
Groundwater supplies within the basin are limited, with most flow occurring in a shallow zone
just above or just in the bedrock surface. The depth to bedrock varies from 160 to 750 feet
(Kennedy/Jenks, 2001, 2008, 2010). The Eastern Subbasin is defined by the Oasis Fault on the
north, an undetermined boundary with the Fortynine Palms Subbasin on the west: the eastern
boundary is undetermined but may be a northward extension of the Pinto Mountains, and the
bedrock of the Little San Bernardino Mountains on the south.

2.7.4 Mesquite Lake Subbasin

The Mesquite Lake Subbasin is located south of the Deadman Lake Subbasin. The northern
boundary is the Transverse Arch, which separates it from the Deadman Lake Subbasin (Riley
and Worts, 1952). The eastern boundary is the Mesquite Fault, which separates it from the
Bullion Mountains in the northern part of the basin and the Dale Basin in the southern part of the
basin. The southern boundary is a combination of the Oasis, Chocolate Drop, and Bagley
Faults; although Riley and Worts (1953) state that the southern boundary is not well-defined in
the western part of the basin. The western boundary is Copper Mountain, several faults (such
as the Elkins/Surprise Spring Faults) and bedrock that is close to the surface, all of which
severely restricts flow and separates this basin from the Copper Mountain Subbasin to the west.

The Dale Basin is located immediately to the east of the Mesquite Lake Subbasin. Little work
has been done on the hydrogeology of the Dale Basin, as it is not a host to significant
population, nor does it contain many wells. Its western boundary is the Mesquite Fault, which
separates it from the Mesquite Lake Subbasin. The northern boundary is the Bullion Mountains.
The eastern boundary is the Sheep Hole Mountains. The southern boundary is the Pinto
Mountains. The depth to bedrock in this basin is unknown.
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Section 3: Water Usage

This section describes the District's water uses in terms of per capita flow for different
categories as well as characteristics of the system that account for that demand.

Characteristics addressed include land uses, connection volume, customer type and seasonal
demand variations. This section also contains discussion of future anticipated water use and its
implications on the WWMP planning scenarios used in later portions of this report.

3.1 Historic Water Use

Since 1994, water demands within the District have ranged from about 2490 AF to
approximately 3,129 AF (Table 3-1). Typically the annual fluctuations are primarily in response
to weather conditions. Typically, water demands are higher during hotter, drier years because
more water is needed for landscape irrigation, and lower during cooler, wetter years when less
irrigation is required. For example the District's water demand in 2005, a wetter than average
year in California, was less than in years 2007 through 2009 which was California’s last drought
period (Table 3-1).

TABLE 3-1
HISTORIC WATER USE
Year Demand (AF)
1994 2,730
1995 2,490
1996 2,617
1997 2,609
1998 2,613
1999 2,707
2000 2,817
2001 2,944
2002 3,129
2003 3,048
2004 2,933
2005 2,831
2006 3,030
2007 2,981
2008 2,860
2009 2,805
2010 2,674
2011 2,564
Average 2,800

3.1.1 Water Demand Classification by Customer Type

As shown in Table 3-2 and Figure 3-1 the single largest customer category and user within the
District is single family residential customers. Single family homes account for nearly 56%, or
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1,704 AF, of the 2011 annual demand. The multifamily residential customer class accounted for
the next largest portion of demand, accounting for 14%, or 437 AF. Primary metered,
Commercial and Industrial or Institutional and irrigation customers accounted for the remaining
demand categories. Unmetered and unaccounted for water comprised approximately 17% of
the 2011 demand allocation. Into the future these patterns of demand are expected to continue
as single family residential and multifamily residential make up a large majority of the non-rural
parcels in the District area.

TABLE 3-2

HISTORIC WATER DEMAND BY CUSTOMER TYPE (AF)

Customer Type 2000 2005 2010 2011
Single Family Residential 1,686 1,717 1,682 1,704
Multi-Family Residential 552 564 414 437
Commercial/lnstitutional 339 291 278 280
Landscape Irrigation 111 108 115 118
Other (Fire Protection/ Non-Potable) 131 153 83 24
Unaccounted for Water 430 468 326 504

Total Water Use 3,249 3,301 3,000 3,068

3.1.2 Water Demand Classification by Number of Connections

The District's nearly 8,000 service connections serve a variety of different customer types,
including residential, commercial, institutional, and landscape customers (Table 3-3, Figure 3-2).
Ninety-four percent of the District's total service connections are residential; seventy-

nine percent single family and fourteen percent multi-family. The next largest user are
Commercial and Institutional accounts with about four percent of the total connections.
Landscape irrigation and “other” accounts make up the remaining two percent of the customers.

TABLE 3-3
HISTORIC NUMBER OF SERVICE CONNECTIONS BY CUSTOMER TYPE
Customer Type 1994 2000 2005 2009 2010 2011@

Single Family 5956 5237 5895 6314 67368 6,011
Residential :
Multi-Family Residential 824 1,047 1,045 1,110 1,111 1,094
Commercial/Institutional 333 379 456 362 363 324
Landscape Irrigation
(Potable) 0 15 18 26 29 29
Other NA® 104 4 108 112 113
Landscape Irrigation
(Recycled) 0 0 g g 0 ;
Commercial/lnstitutional
(Recycled) 0 0 . 0 0 U

Total 7,113 6,782 7,418 7,920 7,983 7,571
Note:

(a) 2011 Connection data is for active connections. 1994-2010 data lists total connections
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As expected, the majority of the water use occurs within the residential sector. Typically, multi-
family service connections serve multiple residences and therefore use more water per service
connection. While they comprise a little over four percent of the District’s service connections,
commercial and institutional customers account for nearly ten percent of the District's
consumption.

Figure 3-3 compares the number of service connections the City has for its four major customer
types with the demand for each customer type. The District's dedicated landscape irrigation
customers — customers with separate meters specifically for landscape water use — account
for four percent of the District’s total water use. Except for these few accounts equipped with
dedicated landscape irrigation meters, outdoor water use is not metered separately from indoor
use.

3.1.3 Historic Water Demand Seasonal Variation

Water usage data was collected from the District for 2010-2012. Figure 3-4 below shows the
distribution of average water usage for single family, multi-family and commercial users. As
shown, the majority of the water is used by SF accounts for almost 162,000 ccf during summer
high temperature months.

Multi-family uses ranges from about 20,000 cfs to 40,000 cfs in summers. Non-residential water
usage ranges from as low as 15,000 cfs in winters to a 25,000 cfs high during summers.

3.1.4 Non-Revenue Water

Unaccounted for water, also called non-revenue water is the difference between the amount of
water that enters the District’s distribution system and the amount of water distributed to the
District's customers. Unaccounted for water is water lost from the distribution system through a
variety of ways, both authorized and unauthorized, including water for firefighting, pipe flushing,
leakage from pipelines, meter error, and theft. Table 3-4 shows the non-revenue water trend
over the past few years.

TABLE 3-4
HISTORIC PRODUCTION, SALES AND LOSSES
Water (AFY)
Year Production Sales Unaccounted Percent
2000 3,248 2,818 430 13.2%
2001 3,250 2,945 305 9.4%
2005 3,300 2,832 468 14.2%
2009 3,035 2,805 230 7.6%
2010 3,000 2,674 326 10.9%
2011 3,068 2,564 504 16.4%
Total 7,113 6,782 7,418 7,920
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3.2 Project Planning Scenarios

The approaches used for population estimation, wastewater flow calculations and projections,
using historical water usage data, were categorized by the use of three planning scenarios. The
flow calculations were developed for these three scenarios for consistency with the Salt and
Nutrient Management Plan. The three scenarios which were analyzed are described below.

Because the proposed service area is not currently sewered, there is an absence of accurate
information to quantify or estimate the actual per-capita wastewater flow production. As such,
potable water consumption data is used to estimate wastewater flow rates by determining sewer
return ratios and per capita duty factors to estimate future projections.

3.2.1 Current Scenario: Baseline

The “current” scenario corresponds to development conditions for 2010-2011. This was selected
for two main reasons:

® The City updated its General Plan in 2011 which reflects the latest information available
for use in the WWMP study; and

® The most recent water usage data collected from the District was from 2010-2011.

3.2.2 2035 Scenario

The year 2035 was selected as an intermediate planning scenario consistent with the SNMP.
This year was selected because it corresponds to the planning horizon of the District's Urban
Water Master Plan and the City’s General Plan. The 2035 Scenario assumes the continued use
of septic systems and future septic loading to meet anticipated increases in population and
water demands and evaluates the potential for the continued discharges from septic systems to
the groundwater.

3.2.3 Build-Out Scenario

This is based on the City of Twentynine Palms General Plan and represents the ultimate build-
out land use and water demand. For near-term projections, existing water demands are used to
predict wastewater flows. For the longer term build-out scenarios, wastewater flows are
projected on the basis of unit wastewater flow production for each type of land use. The
estimated unit wastewater flow for both residential and non-residential was used to project
wastewater usage for the area.

3.3 Population Projections

For this study the method of projecting populations used in the City of Twentynine Palms
UWMP has been incorporated, and modified as necessary. This method centers around
projecting the population based on the number of dwelling units inhabited and combining it with
the average number of persons housed per dwelling unit.
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3.3.1 Current Population

The 2010 UWMP estimates the City of Twentynine Palms to have a population of 18,975 as of
the close of 2010. Estimates and analysis of current conditions were performed using this
projection. This projection estimates the number of dwellings per major Land Use category
using the number of connections, as shown in Table 3-2, and estimates population by factoring
the number of connections against average residential dwelling densities.

3.3.2 2035 Population

Similar to the current population estimate, future projections in the UWMP were made by
estimating the number of dwellings and adding up the population within those dwellings.
Projections of growth calculated in the 2010 UWMP were estimated at 30,931 in 2035. Tables
3-5 and 3-6 present the historic population from 2006 to 2010 and the 2035 projected
population, respectively.

TABLE 3-5
HISTORIC POPULATION ESTIMATES
2006 2007 2008 2009 2010
18,462 18,716 18,736 18,737 18,795
TABLE 3-6
POPULATION PROJECTIONS
2015 2020 2025 2030 2035 Build-Out
22,135 25,476 27,339 29,202 30,931 102,963

3.3.3 Build-Out Population

In determining the build-out population for the area within the District, several sources were
referenced to create a viable projection. Current population data available through the 2010
Census showed that the average household in Twentynine Palms contained 2.63 persons. The
Twentynine Palms General Plan (General Plan) was referenced in order to determine the
number of dwellings zoned to be built on an acre (DU/acre) of each specific land use. Land Use
data supplied by the City of Twentynine Palms and the County of San Bernardino was used to
determine the number of parcels and the area of land by land use.

The largest component of land use was RL 1ac, which is rural living, zoned for 1 dwelling per
acre. Following that, higher density rural single family land use was the second largest
proportion, which allows for up to 2.5 dwelling units per acre, or a minimum of 0.4 acres per
dwelling unit. The third largest land use category belonged to higher density single family
residential, allowing 3 to 4 dwelling units per acre. Lastly, High density single family and
multifamily make up a large percentage of the remaining residential land.

Dwelling unit per acre factors were applied to each of the parcels to generate a maximum
allowable population for the District service area. Per procedures laid out in the General Plan,
this figure was reduced by 20 percent to reflect inefficiencies in development, rights of way,
public spaces like parks and other spaces that will go undeveloped and thus not be available.
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A large portion of the District service area was, until recently, not incorporated within the City of
Twentynine Palms, and thus, much data was not readily available. These areas consist of the
area East and North of the City of Twentynine Palms, and the City’s Sphere of Influence (SOI)
which extends to several small areas directly outside of City boundaries that are expected to
experience growth due to City activity. The populations for these areas were calculated in a
similar manner as the incorporated region, assuming that the average dwelling unit would house
2.63 persons. There are currently only three land uses in these areas, whichare RL1, RL 5
and RC. RL 1 allows for 1 dwelling per acre, and accounts for approximately 26 percent of the
District’s unincorporated service area. RL 5 allows 1 dwelling unit per five acres and accounts
for approximately 61 percent of the District's unincorporated area. RC is resource conservation
land and does not allow any building and accounts for approximately 13 percent of the
unincorporated area.

As part of this Plan, the build-out population was estimated which included the unincorporated
area and the City’s SOI population, based on the formula below and population data shown in
Table 2-4:

Build-out population = Total City build-out population - Marine Base population +
Unincorporated population (adjusted) + SOI population outside of City boundary

As mentioned above, based on the new land use/zoning of the City boundary, the City boundary
has recently been extended and the City boundary extends beyond the City limits and more
closely matches that of the District and includes the unincorporated areas. The build-out
population projection accounts for this change. Based on the discussions with City’'s Staff (refer
to Appendix A - email attachment by Matt McCleary 2014) and General Plan, the City build-out
population is 103,275 and the Marine Base population is 22,500. Since the Marine Base is
served by sewer systems, based on the discussion with the City Staff the Marine Base
population was excluded from the City build-out population calculations. The City's SOI
population is 7,586, based on population estimates from the City General Plan. The total
unincorporated population is estimated to be 17,253, but a small southern portion of the
unincorporated area falls within the City SOI; thus it is adjusted to account for the population of
14,602 that corresponds to the area but outside of the City’s SOI. The unincorporated area
covers a large area with a very low population density.

TABLE 3-7
PROJECTED BUILD-OUT POPULATION ESTIMATE
City’s Build-out population* 103,275
Marine Base population** 22,500
Total City Population** 80,775
Unincorporated population (adjusted)*** 14,602
City Sphere Of Influence population** 7,586
Total build-out population 102,963
*Per City Staff Matt McCleary

** Per City of Twentynine Palms General Plan

*** Area included in Twentynine Palms Water District service area. Land use and housing estimates derived from County
of San Bernardino planning data. Effective population estimated in accordance with the City of Twentynine Palms Land
Use Plan.

Figure 3-5 shows graphically the areas used for the calculation of the ultimate Build-out
population.
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Section 4: Wastewater Flows

Evaluation of the wastewater flows is a fundamental element in evaluating the infrastructure
requirements for the project area. Based on the historic water usage data, UWMP population
and land use projections, General Plan preferred expansion and GIS areal coverage’s,
wastewater loadings were calculated for the three planning scenarios discussed in Section 3.
This Section describes the evaluation of the wastewater flows for the area and describes the
data sources used for the development of these wastewater loading factors.

4.1 Wastewater Flow Projections Approach

As discussed in Section 3, the general approach used in the WWMP for the evaluation of the
wastewater loading rates was primarily based on two scenarios i.e. Current and Build-out (worst
case scenario).

For the calculation of the wastewater loadings, there are two major categories of onsite system
wastewater — residential and non-residential in the Twentynine Palms area. Single family and
multifamily households all fall under the residential dwellings. A variety of commercial (e.g.,
restaurants and hotels) and institutional (e.g., school) establishments and facilities fall into the
non-residential wastewater category. Residential wastewater flow projections are based on
population and per-capita unit flow factors. Non-residential wastewater flows have been
calculated on a per acre basis, with differentiations for high density non-residential, such as
hotels and restaurants, and low density non-residential, such as warehouses and storefronts.

411 Key Assumptions for Flow Calculations

The following main assumptions were made for the calculations of the wastewater flows for the
current and the build-out conditions:

41.11 Water to Sewer Return Ratios

Generally, the development of land-use based wastewater generation factors can be estimated
from field generated flow measurement and mass loading calculations. However, since the
study area is not currently sewered, actual per capita wastewater flows are not available. In the
absence of this data, the District’s actual potable water billing consumption data for each land
use category was used to predict wastewater flow rates based on water to sewer return ratios
for the system. The amount of water estimated to return to the sewer was assumed to be the
amount which would be collected through the wastewater system. Hence the wastewater
system infrastructure was based on the flows from the septic systems as if they were to be
collected by a wastewater sewer system.

Since all the water that is used is not converted to sewer flow, water to sewer return ratios were
applied to calculate the loading for the area. For the Twentynine Palms area an assumption of
80% water to sewer return ration was applied. Experience in the region suggested that an
average water to sewer conversion of 80 percent of water use is discharged to local septic
systems is a reasonable assumption.
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To estimate the wastewater values, potable water usage billing information was evaluated to
segregate between interior and exterior water usage. This water to sewer ratio represents
indoor water use, which will have an almost complete transfer to sewer loading. In most
communities, summer irrigation is the main use of potable water that does not return to the
sewer and water usage in the winter months is generally in excess of 80% used for interior
usage. Water use during summer and winter months was analyzed using current billing data
and used to verify that the 80 percent water to sewer conversion is a good indicator for the
average indoor water usage as an average sewer loading rate. This is a reasonable and
commonly used approach to estimate recharge from septic tanks from other areas in the
vicinity, such as the Yucca Valley and High Desert areas.

41.1.2 Per Capita Water Demand for Current Scenario

Current scenario residential loadings were based on the current population and per capita water
demand. Current per capita unit flows for residential areas were based on historical calculations
of per capita water consumption. In 2010, Twentynine Palms experienced an approximate
average residential consumption of 1,900,000 gallons per day. That average usage and the
existing population estimate was used to calculate the average water use of 101 gallons per day
per capita (gpcd). A 80 gpcd sewer loading rate was calculated for the Twentynine Palms area
using the 80% water to sewer return ration described in the section above.

The 80 gpcd sewer loading rate used for the Twentynine Palms area for the Current Scenario is
comparable with sewer loading rate from the communities in the vicinity. For comparison, a per-
capita waste water flow rate of 83 gpcd was considered for the Yucca Valley (MWH, 2009) and
80 gpcd for the High-Desert Water District. The 80 gpcd is considered relatively conservative
compared to findings of several other studies that evaluated the residential indoor water use in
detail. A study funded by AWWAREF that involved the largest number of residential water users
ever characterized (1,188 homes in 12 metropolitan areas in North America) wastewater
discharges and included a detailed indoor water use characterization of approximately 100
homes in each of the 12 study area using continuous data loggers and computer software that
quantified the end uses of water. These data were derived from some 1 million measured indoor
water use events in 1,188 homes in 12 suburban areas.

The study found that the average gpcd wastewater discharges ranged from 57 to 83.5 with the
average of about 69 gpcd in all 12 study sites (Mayer et al., 1999). The previous studies
estimated average daily wastewater flows are approximately 50 to 70 gpcd, typical for
residential dwellings built before 1994, with homes built after 1994 retrofitted with energy and
water—efficient appliances would have typical average daily wastewater flows in the 40 to

60 gpcd. As such, the 80 gpcd used herein is above the average estimates and is therefore
considered a conservative estimate for sewer loading at this time.

41.1.3 Per Capita Water Demand for Build-out Scenario

The approach used for calculating the loadings for build-out conditions was based on the
UWMP base daily per capita water use, maximum allowable daily water use target for SBX 7-7
compliance and current gpcd water. Per capita sewer loading rate was calculated to be

73.5 gpcd for 2035 and build-out scenarios compared to 80 gped for the current condition. This
accounts for a reduction in sewer loading rate proportional to the reduction in the per capita
water use. As reported in the 2010 UWMP and discussed above, per capita water use is
estimated to be 147 gpcd and is projected to reduce to 135 gpcd to meet the water reduction
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compliance by 2020 by water conservation. This is equivalent to 8 percent reduction in

the gpcd. As described above, the sewer loading rate for the Current Scenario is 80 gpcd. With
the 8 percent reduction, sewer loading rate with water conservation is projected to be 73.5 gpcd.
It was assumed that once the water use target by 2020 is achieved, the intent is to keep it at
that level. Therefore, the 73.5 gpcd is considered applicable for projecting sewer loading beyond
2020 and used as a reasonable approximation for the build-out scenario.

The 73.5 gpcd is considered reasonable for future projections. Beginning in recent years,
greater attention is being given to water conservation and the installation of water-conserving
devices and appliances, including in the District service area. With the energy use standards
that went into effect since 1994, indoor retrofits are expected to reduce water use in indoor
appliances. Homes built after 1994 or retrofitted with energy and water—efficient appliances
would have typical average daily wastewater flows in the 40 to 60 gpcd (Mayer et al., 2000).
The reduced 73.5 gpcd results in reduced wastewater flows, thus decreasing the quantity of
CECs discharged to the waste stream.

Indoor residential water use and resulting wastewater flows are attributed mainly to toilet
flushing, bathing, and clothes washing. Toilets, showers, and faucets in combination can
represent more than 70 percent of all indoor use. Residential wastewater flow reduction can
therefore be achieved most dramatically by addressing these primary indoor uses. Installing
indoor plumbing fixtures that reduce water use and replacing existing plumbing fixtures or
appliances with units that use less water are successful practices that reduce wastewater flows.

4.1.2 Residential Loadings

The approach used to estimate residential sewer loading for the scenarios rely on the estimated
population and projected per capita sewer loading rate. Total residential sewer loading for the
current and build-out scenarios was calculated using the population numbers presented in
Section 3. The water to sewer conversion is assumed to remain at 80 percent for both the
current and build-out scenarios. Future land development associated with the Build-out
Scenario is anticipated to occur to accommodate the increased population projection. While the
population projection was previously estimated within the District service area and readily
available to use in this study, the exact locations of future land development and land use
density are uncertain at this time. For the purpose of this assessment, the spatial distribution of
sewer loading by each subbasin is needed to assess the potential impact of future septic
loading. Therefore, for the wastewater flow analysis, a reasonable assumption was made to
distribute the total future projected septic loading among the subbasins proportional to the
Current Scenario septic loading in each subbasin.

4.1.3 Non Residential Loadings

For non-residential land use such as commercials and institutions, flow rates are generally
expressed in terms of quantity of flow per unit area. The results of previous studies have
demonstrated that in many cases nonresidential wastewater is considerably different from
residential wastewater.

Total non-residential sewer loading was calculated based on the non-residential water use of
based on area and 80 percent water to sewer conversion factor. Similar to the residential, the
80 percent conversion factor was used to represent indoor water use and the portion of water
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use returning to sewer tanks. Average winter water usage was compared with 80 percent of
annual water usage to verify that the 80 percent water to sewer conversion factor is reasonable
for the non-residential sector.

Based on the GIS aerial image, the acreages of the non-residential land use were identified and
high and low density areas were estimated. Using the GIS based acreages and the assumed
sewer rates (gal/day/acre); total sewer rate for high density commercial was calculated. The
remaining sewer loading was distributed between the low density commercial and institutions
based on the acreages estimated from land use data. It is anticipated that non-residential sewer
loading varies depending on the land use density and types of activities. Site specific data from
different water use sectors are unavailable to differentia sewer loading for high and low density
non-residential sectors. Sewer loading rates for the high density commercial, low density
commercial, and institutions were assumed to be 900, 320, and 320 gal/day/acre, respectively,
based on data available from nearby communities and simplifying assumptions. A sewer
loading rate used for the communities in the vicinity ranged from 800 gal/day/acre for the High-
Desert Water District to 1,000 gal/day/acre for the Yucca Valley (USGS, 2003). For the
Twentynine Palms area, high density commercial sewer loading rate was assumed to be

900 gal/day/acre as an average of the ranges used for the nearby communities.

4.2 Wastewater Flows

Using the approach described above, wastewater flows were calculated for current and build-
out conditions. These values were then used for the allocation of demands for various sub
catchments in the hydraulic model to analyze the system. Table 4-1 below shows the summary
of the population projections, per capita water and wastewater use, wastewater flow etc. for the
current, 2035 and build-out conditions.

TABLE 4-1
SUMMARY OF WASTEWATER FLOW ESTIMATES

Current - 2010 2035 Projections Build-out

Population 18,795 30,931 102,963
Residential - Includes single family and multi-family (Within and Outside District)

Water usage (gal/day) 1,898,295 2,845,652 9,472,596
Water Usage (gal/day/person) 101 92 92
Water to sewer factor 0.8 0.8 0.8
Indoor wate_r use (gal/day/person) 80 735 735
(sewer loading)

Sewer loading (gal/day) (total) 1,518,636 2,276,522 7,578,077
Non-Residential - Includes commercial, institutions, and industrial.

Water usage (gal/day) 251,137 507,579 2,328,613
Water to sewer factor 0.8 0.8 0.8
Acreage (total) 385 778 4,312
Sewer loading (gal/day/acre) -
Non-residential (high density) 900 900 900
Non-residential (low density) 320 320 320
Institutional/Industrial 320 320 320
Total Wastewater Flows (MDG) 1.71 2.67 9.3
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4.3

Data Sources for Wastewater Flow Estimation

The main sources of land use and flow data available for use in estimating wastewater flows are
listed in Table 4-2. The table provides a brief description of each data source, its description,
format, and use. Details on how each of these data sources was used are covered in
subsequent sections of this chapter.

TABLE 4-2
DATA SOURCES FOR WASTEWATER FLOW ESTIMATION
Data
Data Description Format Used for Calculating
Land Use and GIS Expected water use on
Parcel Data Land Use element by Parcel Shapefile a per parcel basis
Unincorporated
Area and Sphere of Land Use element by Parcel GIS Walter use S g per
InfiGance SOl for the Unincorporated region ~ Shapefile parcel basms icie
Land Use and P 9 P Unincorporated area
Parcel Data
: I GIS o St ;
Street Grid Southern California Streets Shapefile Pipeline alignments
Water District Twentynine Palms Water GIS
Potable Distribution District potable water Shapefile Pipeline alignments
System distribution grid P
Digital Elevation Elevation data for the City GIS Model required pipeline
Model (DEM) and surrounding areas Shapefile elevations
Extents of parcels that

: City of Twentynine Palms and influence expected

g:zr?chB\gf:g;ries Twentynine Palms Water Shglzﬁle sewer loading in City
District Boundaries P and Unincorporated
areas

=owarl pading Boundaries of sewer sub- GIS Loading at Sewer sub-
Sub-catchment - : :

; catchment loading Shapefile catchment boundaries
Boundaries

Calculations of per dwelling
Sewer Loading unit water use (residential) Loading at sewer sub-
Excel
Factors and per acre water use (non- catchments
residential)

o Development of
Historical Water Several years of data for total Exdgl expected wastewater
Data water use

flows
Estimations of past and Develop an accurate
: current population and estimation of
Pogialation Rata projections of future Exel wastewater flow based
population on per capita water use

Housing/Land Use Data pertaining to zoned land Categorize production

uses and parcel shapes, SHP
Inventory/Parcel ; 4 of wastewater flow.

sizes and locations.
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Data

Data Description Format Used for Calculating
28 Palms Genaral Plan, Accurate assumptions
General Plan Data containing info relating to PDF relafing tothe pCit
development of the City 9 y
; : = Current extents of
Aerial GIS Recent detailed aerial
Coverage photography of the region SHP development for current

flow projections

FINAL Twentynine Palms Wastewater Master Plan

Page 4-6



Section 5: Wastewater Hydraulic Model

Hydraulic distribution models are frequently used for the planning, design and operational
management of wastewater collection systems. In order to evaluate wastewater system
hydraulics, computerized modeling software using complex mathematical equations are used.
These models serve as tools to identify potential deficiencies in the system, size future facilities
and develop long range planning studies. This section describes development of the hydraulic
model of the proposed wastewater system. As described above, the hydraulic model is the
primary analytical tool used to determine pipe sizing, and flow distribution.

To assess the appropriate sizing of the wastewater collection and treatment systems, the build-
out conditions were used and integrated in a newly developed wastewater model. A main-trunk
skeleton hydraulic model of the District was created using Digital Elevation Models (DEM) and
the GIS based sewer modeling software H20Map Sewer. The model was used as an analytical
tool to determine the infrastructure system requirements that would be needed for the potential
collection and treatment systems to meet the District's/City’s near and long term needs. From
these findings, a Capital Improvement Program (CIP) and Implementation Plan were developed.
A cornerstone element of the CIP and Implementation Plan was derived based on the findings
from the Salt and Nutrient Management Plan, prepared by Kennedy/Jenks Consultants and
submitted under a separate cover.

The study has outlined the extent of the proposed sewer area, the location of the trunk lines
along with identified major collector pipelines, the WWTP and the catchment areas. Sewer
loadings were calculated based on the historic water consumption data, in conjunction with the
growth projections defined in the UWMP 2010 and the duty factors developed in the GWMP.

51 Modeling Software

K/J's modeling team selected Innovyze’'s H20OMap Sewer (version 10.5) software to use for this
project. H2OMap Sewer uses Innovyze's proprietary hydraulic engine, which provides a fully
dynamic solution for modeling stormwater and sanitary sewer systems. The program has a
GIS-based model interface and features many useful tools for model development, calibration,
and simulation results analysis.

5.2 Data Sources

H20OMap Sewer uses a GIS based interface. In order to accurately construct the model, the
District and the City provided several pieces of vital GIS information that were used as the basis
of the model. Additionally, PDFs of Land Use maps were provided by San Bernardino County
and were used to help determine properties of the Unincorporated Area and SOI. As previously
discussed, the following data sources were used in the development of the hydraulic model:

e Land use data
e Parcel level data

e Street Grid
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® Water District Potable Distribution System
* Digital Elevation Model (DEM)

® City and Water District Boundaries

e Sewer Loading Sub-catchment Boundaries
e Sewer Loading Factors

e Current and Historic Water Usage Data

e Population Data

¢ Aerial GIS Coverage

5.3 Model Construction

The following sections describe the model building process and software terminology. The
analysis was conducted using a computerized static model. As discussed in the earlier sections,
the information required for the model (pipe diameters and lengths, invert and ground
elevations, etc.) was obtained from the City’s GIS database and validated to ensure the
information was comprehensive enough to support this planning effort.

5.3.1 Basic Terminology of Model Data

The model data consist of these basic components:

5.31.1 Nodes

This component includes manholes and pump station wet wells. The primary data for nodes is
ground elevation. Pump station wet wells also have other attribute data like chamber roof
elevations, chamber floor elevations, and cross sectional areas.

5.3.1.2 Links

The model represents physical connections between two nodes as links. Links are mostly pipes
but also include flow control structures such as pumps, weirs, sluice gates, and orifices. A
model link requires an upstream and a downstream node. Attribute data for pipes also include
pipe type (gravity or force main), length, diameter, upstream and downstream invert elevations,
Manning’s roughness coefficient, and headloss coefficient. Modeling pump operation requires
discharge flow rate data (or pump curves for actual pumps) and pump on and off levels. For
other flow control structures, the model also requires dimensional inputs.

5.3.1.3 Sub-catchments

Multiple sub-catchments combine to form watershed area tributary to a node. Attribute data for
sub-catchments include loading node identification (ID), contributing acreage, and land use ID.
Land use ID information are specific wastewater diurnal flow pattern, flow factor, RDV/I
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parameters assigned to a particular shed. Wastewater flows are generated from the sub-
catchments and routed through the piping network.

5314 Model loads

Model loads are residential and non-residential dry weather flows and I/l (which is neglected for
this study). As a sum, they represent the total wastewater flow applied to modeled pipes.

53.1.5 Models

Models are the combination of a modeled network, its associated sub-catchments and loads,
and other data files (e.g., diurnal profiles) that comprise a specific model scenario.

5.3.2 Model Building

This section describes how the network for the model sewers and service areas was defined
and built. The extension of the model to cover currently undeveloped areas is described later in
this chapter. Selection of the area to be sewered is based on key parameters including SNMP
findings, topography, General Plan build-out population projections, water usage etc. The
planning approach for identifying the extents of the sewered area includes the ultimate buildout
conditions based on the City’s General plan and phasing/implementation plan based on high
density commercial, industrial, residential etc. parcels that can primarily drain by gravity in a
single direction. The need for lift stations was evaluated based on topography and pumping to a
higher elevation point, if needed. Gravity sewer flows from the parcels was collected using a
Trunk Sewer model and a wastewater treatment centralized plant was cited using GIS spatial
DEM analysis to evaluate the most feasible lowest point in the basin. These discussions follow
in the later sub-sections.

5.3.21 Network Trunks

Determination of the modeled location of the sewer trunks was based on several factors. The
first factor was the location of current water distribution mains. These were chosen as
appropriate sewer trunk locations for ease of internal facility tracking and maintenance access.
Topography was also a large consideration in the placement of trunk lines. In such cases
where a sewer pipeline could not appear to parallel an existing water main, alternate alignments
were selected. Land use data was also used to align the trunk with the major population
centers. These factors helped create the modeled alignment which includes over 25 miles of
sewer trunk, over 18 miles of which is gravity sewer, and over 7 miles of which is force main.
The conceptual alignment of local trunk locations is shown in Figure 5-1.

5.3.2.2 Delineation of Trunk Sheds

The project area was divided into individual trunk sheds by sewer tracing. Each trunk shed was
characterized by its downstream interceptor connection to the main line. Starting from its
discharge point into a main trunk interceptor, a sewer shed was selected by performing
upstream traces. The trunk sheds were identified based on: (1) Its corresponding existing main
street and (2) The shed location.
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5.3.2.3 Sub catchment and Watershed Definitions

The sewer area was divided into a number of geographic units called sub-catchments. Each
subcatchment is a tributary area for which wastewater flows are computed and then loaded to a
manhole on a modeled sewer pipeline. Tributary flow from each subcatchment was
geoprocessed using watershed delineation and depends upon topography, direction of
drainage, area of the sub-catchment. Since this study involves a Trunk-Sewer model and is not
a detailed collection system model with collectors and laterals, subcatchments were combined
to form a representative watershed area and the total load of each watershed area allocated to
a pour point in the model. Note that these pour points were strategically selected based on the
watershed delineation to optimize gravity flow for each watershed. Wastewater loadings were
calculated for the Build-out scenario using these watershed loadings and the City’s General
Plan preferred land use and acreages. The Build-out scenario was used to size infrastructure for
the project area. The various sewer trunk watershed areas are shown in Figure 5-2.

5.3.2.4 Manholes

Manholes shown in the model serve several purposes. Their first purpose is to serve as load
manholes and apply a load to the sewer trunk which serves a region of the modeled area. To
that end, each manhole represents the pour point of a tributary area within the District. At a
minimum each trunk shed has one pour point representative of the loading for that watershed.
Additionally, several trunk sheds have sewer lift stations which require a wet well to pump from.
In the model these wet wells require a manhole prior to the pump and force main. These
manholes are referred to in the model as chamber manholes. Such manholes do not receive
any load. The final variety of manhole seen in the model generated for this project is also a load
manhole. These manholes do not delineate any boundary of a trunk shed, but rather were
chosen because the stretch of pipe required to traverse a trunk shed was too large for a single
manhole. These manholes served the purpose of allowing for additional elevation information
and more accurate modeling of the associated pipe, and additional locations to spread the load
of a trunk shed. Not all of these manholes received a load in the model.

5.4 Hydraulic Design Criteria and Boundary Conditions

Evaluation of the wastewater hydraulic system requires the system meet key industry design
criteria. Design criteria include the pipeline peak-flows, minimum/maximum velocities, d/D,
crown depth requirements, minimum allowable pipeline slopes, etc. Based on industry
standards, comprehensive experience in wastewater modeling and discussions with staff, these
criteria are documented below and incorporated in the development of the hydraulic model and
hydraulic system analysis.

5.4.1 Dry Weather Peak Design Flows

The District's sewer system was sized to accommodate the peak dry weather flow (PDWF)
observed within the District's service area. This assumption takes into account the limited
precipitation and the high temperatures within the area.

¢ For collector sewers less than 18-inches in diameter, the design peak flow was assumed
to be equal to 3 times the average day flow.
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e For trunk sewers greater than or equal to 18-inches in diameter, the design peak flow
was assumed be equal to 2.5 times the average day flow.

The District pipelines have been sized to accommodate additional wet weather flows when the
design peak flows are greater than 3.0 times the average day flow. Additional pipeline capacity
is accounted for in the pipeline design criteria, d/D (flow depth/sewer diameter) ratio, listed in
the sub-sections that follow.

5.4.2 Wet Weather Flows - Infiltration/Inflow (1&l)

I/l is infiltration and inflow that is directly related to rainfall events. I/l may also enter the sewer
system through joints in pipes and manholes, as well as through direct surface drainage
connections such as illegally connected roof and yard drains or storm drain cross connections.
The magnitude of I/l flows are related to the following:

e |ntensity and duration of the rainfall
e Relative soil moisture at the time of the rainfall event
e Condition of the sewers

In order to evaluate the effect of wet whether precipitation data were obtained from the Western
Regional Climate Center (WRCC) for the Twentynine Palms Station (049099). Annual
precipitation data are available for the period of record of 1935 through 2012. Annual total
rainfall during this period of record averaged 4.24 inches per year. Average monthly rainfall
data are provided in Table 5-1 below.

TABLE 5-1

AVERAGE MONTHLY PRECIPITATION DATA FOR
TWENTYNINE PALMS STATION (1935-2012)

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Rainfall 05 041 0.36 012 007 001 054 074 042 029 0.28 0.51 4.24

Note: Rainfall is in inches per month; Source: http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca9099

The record maximum for daily rainfall total is 2.49 inches, occurring on 22 August 1968. The
record annual maximum rainfall was 21.14 inches, recorded in 1983. The 24-hour duration,
1,000-year storm event would produce an estimated 3.14 inches of rain, according to the
WRCC. Figure 5-3 shows the daily precipitation average based on historical data collected for
the Twentynine Palms Precipitation station. As shown, the average daily rainfall is minimal and
has never exceeded 0.09 inch for the past 78 years showing the area to be predominantly dry.
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Figure 5-4 shows the probability of a 0.01 inch quantity of precipitation over varying time
periods. Similarly, the figure shows that the probability does not exceed 30% for a combined 5
day period, again confirming the arid nature of the area and its general lack of significant
precipitation.

Studies have shown that for newly-constructed sewers, the infiltration component is
insignificant. Since the system being evaluated will be new, it is expected that the infiltration will
be negligible. Additionally, taking into account the dry climate for the District’'s service area, soil
types present in the region and WRCC precipitation data, it is unlikely that soil and precipitation
conditions would be such that infiltration would occur in a sewer of almost any age or condition.
As such, neither infiltration nor inflow is expected to occur and thus have been formally omitted
in the construction of the model. Sewer flows were therefore calculated based on peak dry
weather flows, with infrastructure sizing based on peak flow conditions. Of note, while &l has
essentially be omitted from the future sewer system demands, it is believed that sewer system
sizing has accounted for various planning contingencies by using conservative per capita flow
values.

5.4.3 Diurnal Peaking Factors

Figure 5-5 below shows the typical daily diurnal curves for daily wastewater flow generation by
primary customer type. These curves were developed for nearby agencies (Hi-Desert/Yucca
Valley) and used to represent the variation in sewer flows for each land use type during a typical
24-hour period.

5.4.4 d/D Ratios

Typically, sewer systems are designed to account for extraneous flows by designing pipes to
have a d/D ratio of 0.5 for peak dry weather flows (PDWF). For example, when PDWF
conditions are exceeded, pipelines designed at a maximum d/D ratio of 0.5 will have 50 percent
of the pipeline remaining to accommodate additional flows. For the District's proposed sewer
system the maximum d/D ratio for all sewers that are less than 18-inches in diameter shall be
0.50 and the maximum d/D ratio for all sewers that are greater than or equal to 18-inches in
diameter shall be 0.66.

5.4.5 Pipeline Slopes

All trunk and collector sewers have been designed to meet minimum slope criteria of

0.4 percent in order to allow for sufficient velocities at the peak day flow rate. As a secondary
criteria, trunk sewers should have a velocity of 3 feet per second (fps) or greater at peak day
flow to have adequate cleansing velocity to avoid sedimentation in the pipes.

5.4.6 Maximum Allowable Velocity

In addition to the pump station capacity and wet well cycling considerations, the potential
construction of new force mains in the system also requires the need for a force main maximum
velocity design criteria. The suggested criterion to be used for the evaluation or design of a new
sewer force main is for the velocity to not exceed six (6) feet per second.
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5.4.7 Facilities

It is assumed that manholes shall be installed on sewers at all changes in slope, size of pipe, or
alignment and at all intersections of main line sewers. The maximum spacing allowable between
manholes should be 500 feet unless otherwise approved. However, for the purpose of modeling
the system manholes have been installed only at areas of significant change in slope, change in
size of pipe, changes in pipe alignment and at pipe intersection.

5.4.8 Crown Depth

When designing sewer trunks it is important to keep in mind the depth of the pipe, as the sewer
trunk should be located at a greater depth than the adjacent water main lines, to avoid any
infiltration of sewage into water lines in the case of a sewer break. For this concept planning
model, such detailed criteria were not considered, and all pipelines were modeled with a
minimum crown depth, also known as cover, of three (3) feet and a maximum cover of fifteen
(15) feet.

5.5 Demand Loading

Flows are loaded into the model at “load manholes,” each of which represents the point where
flows from un-modeled sewers discharge into the modeled network. Parcels connected to un-
modeled sewers were grouped into sewer sub-catchments, each with a unique load manhole in
the modeled network. Sub-catchments were given identifiers consistent with the identifiers of
their load manholes. In the outlying sub-catchments, 1, 9 and 10, loads were applied at multiple
points. Due to the fact that these areas do not have upstream flows, but will still require a trunk
running through their region it was appropriate to split up the load within that sub-catchment to
more accurately model those areas and determine necessary pipe sizes. A total of 11
representative sewer watersheds were defined to represent the build-out model loads and
sewer alignment.

Table 5-2 below shows the above, their respective load manholes, the loads applied at each
manhole, as well as the flow received from upstream. The loads shown below are derived from
an average per capita loading of 73.5 gpcd.
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TABLE 5-2
MANHOLE LOADING

Manhole Load

Load (Max.)

Watershed Manhole(s) (cfs)*
1100 0.67
1 1130 0.67
1180 0.67
2 1200 1.68
3 1305 2.24
4 1400 0.49
5 1500 1.59
6 1600 0.96
7 1700 0.41
B 8 1800 9.06
1900 3.22
9 1930 3.22
1940 3.22
10 2000 2.27
2020 2.27
11 2100 3.93

*Flow values are not cumulative

Following the initial setup of the model and calculation of watershed loads, the load manholes at
the outlet of each sub-catchment were applied the appropriate load(s) and the model simulation
performed. The model was updated iteratively in order to meet the design criteria and boundary

conditions described in Section 4.1.5. System updates included:

® Updating pipe sizes to meet maximum and minimum d/D, velocity and slope criteria,

® Updating of pipe upstream and downstream inverts as pipe sizes changed, and

¢ Evaluation of multiple scenarios to determine proper load application at load manholes.

The hydraulic model is used in subsequent sections to evaluate the infrastructure needs of the
community’s build-out scenario, and prepare concept level alignments and cost considerations

for future wastewater collection and treatment systems.
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Section 6: Wastewater System Evaluation

The main objective of this Plan is to prepare a concept plan for the potential the need for sewers
based on the findings of the Salt and Nutrient Management Plan study for the Twentynine
Palms area. The findings of the SNMP determination the WWMP infrastructure needs and are
described in the sections that follow. This section describes the hydraulic analysis used for
infrastructure sizing for the City. The evaluation was based on the build-out population
conditions discussed in Section 3. The build-out scenario was chosen because it would provide
an estimation of the cost of the infrastructure needed if the service area were to develop in
accordance with adopted land use plans and ultimately convert to a regional sewer system.

The Section also discusses various treatment technologies and options for disposal of the
wastewater generated. Finally a staging plan for the treatment plant is also discussed in this
section.

6.1 Evaluation Approach

The hydraulic capacity analysis of the system incorporated approximately 25 miles of pipeline
for the areas which included all large trunk sewers in the study area. The analysis was
conducted using a computerized dynamic model (H20Map Sewer, a GIS based-hydraulic
modeling software). The information required for the model (pipe diameters and lengths, invert
and ground elevations, etc.) was populated, and the hydraulic capacity evaluated by checking
its conformance with the planning criteria described in Section 5.

The future flows in the modeled sewers were estimated by dividing the study area into a number
of sub-catchments/watersheds based on delineation. Various sub-catchments were then
combined into approximately 11 watersheds areas and flow loadings for the build out period
were computed for each of those areas. The primary sources of information used included the
District’s population and water use projections, and land use performed as part of the City's
General Plan Update. Other data sources used in estimating flows included census data,
general and specific plans, parcel-level land use and other water consumption records.

The population within the District's Sphere of Influence is projected to increase to an estimated
102,963 at build-out. The unit flow factors (e.g., flow per capita and per acre) and 24-hour flow
profiles used to convert the population and acreage estimates to wastewater flows. Sewer
loadings were thus developed using historical water use data and population projections
primarily as defined in the UWMP 2010 and discussed in Section 4.

The capacity of the modeled sewers was assessed under peak dry weather flow conditions as
defined in Section 5. Peak wet weather flow conditions were omitted due to the fact that wet
weather conditions are sparse and when they do occur there is rarely the potential that it will
influence sewer flow due to the arid climate and extremely dry soils. See Section 5.4.2 for
additional discussion based on precipitation evaluation using the Twentynine Palms rain gage
station.
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6.2 System Capacity Analysis

Section 6.2 discusses system alignment, trunk-sewers, pipe sizes and types of pipes in the
system model.

6.2.1 System Alignment

The system alignment was chosen primarily based on the location of existing Twentynine Palms
Water District distribution mains. The District’s largest mains run along its major roads: Two
Mile Road and Twentynine Palms Highway running East-West, and Lear, Adobe and Utah Trail
running North-South. Similarly the sewer trunks were modeled to be placed along the City’s
main roads for ease of construction and to serve as main lines to collect wastewater flows from
the highly populated areas. Sewer trunks run south on Lear and Adobe down to Two Mile Road.
Trunks run east on Two Mile Road and Twentynine Palms Highway and Amboy, where they are
presumed to be treated at a future WWTP. Trunk lines also run north on Utah trail as they
collect from the south eastern portion of the District. Note that though the majority of laterals
and collector lines were not modeled as it was beyond the scope of work for this study, it is
assumed that the customer will be responsible for getting these flows to the main trunk-lines.
Infrastructure requirements for getting flows to the trunk sewers have not been accounted for in
this study.

Twentynine Palms resides in a relatively flat, desert region which provides additional challenges
for sewer system planning. In order to avoid extremely deep sewer lines and ease excavation
costs during construction and maintenance in the future, pipes have been modeled in
compliance with the maximum crown depth criteria of fifteen (15) feet. Extremely flat regions
connecting to higher elevation areas are assumed to require sewer lift stations in order to meet
the specified modeling criteria. Additionally, extremely flat areas within each of these sub-
catchments also included the placement of lift stations to stay within maximum depth criteria. In
reality a more focused study of ground contours in the planning of the sewer system may
eliminate the need for some, require additional, or change the location of these concept level,
sewer lift stations. The collection system for the Twentynine Palms area has been conceptually
designed to service all properties within the service area. The majority of flow was modeled to
operate under gravity flow conditions for disposal at a future WWTP facility.

6.2.2 Trunk-Sewer Pipelines

After the model construction and hydraulic simulations have been performed, the model outputs
were closely analyzed to determine where the system needed to be adjusted in order to meet
the established planning criteria. Multiple iterations of the model adjustment and simulation
analysis process were performed to achieve overall system conformance with the design
criteria. In designing a trunk sewer layout that efficiently and cost effectively collects (maximize
gravity sewers) and send all sewer flows to a potential treatment plant, it is necessary to have a
mix of gravity and force mains. Though majority of the pipelines were gravity, a few force mains
were also included due to the system’s need for area specific lift stations.

Recommended pipe sizes for the modeled system for gravity lines ranged from 10 inches in the
sparsely populated un-incorporated area to 42 inches at the head of the system heading to the
wastewater treatment plant where the entire flow for the system gets accumulated. Force mains
ranged from 6 inches to 30 inches for the system. The majority of the gravity trunk pipelines
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were 18 or 24 inches in size. Table 6-1 below summarizes the recommended pipe sizes and
modeled lengths for all trunk lines in the system.

TABLE 6-1
SEWER SYSTEM PIPE TYPES, SIZES AND LENGTHS

Pipe Size (inches)

Gravity Total Length (ft)
10 9,100
12 4,700
15 19,000
18 28,500
24 31,900
36 4,200
42 4,900

Force Mains

6 1,200
8 1,600
10 3,400
12 3,900
18 21,400
30 1,300

6.2.3 Wastewater Treatment Plan

Selection criteria used to evaluate the siting of the WWTP included a number of criteria. These
included available area, land use, non-proximity to residential areas, maximizing use of gravity
flow, drainage patterns etc.

6.2.3.1 Mainside Facility

The Mainside WWTP treats all of the wastewater generated from the Mainside area including
the Marine Palms, Adobe Flats, camp Wilson area and Ocotillo Heights base housing area.
Because of several concerns sited in previous studies regarding the implementation of a joint
facility for both MCGACC and the City, it was assumed that the mainside treatment facility will
be used in the future to treat flows for the population residing in the Base area. The concerns for
building a joint use facility include ownership and operation of the facility, large pipeline costs to
transfer the City flows to the mainside facility, control over regulating treatment policies and
water reclamation issues. The continued use of the Mainside WWTP is assumed to treat
wastewater collected from that area. The existing infrastructure and operating processes are
already in place and is assumed to continue to serve the Base population. Due to the increase
in population, upgrades will be needed to the current facilities to accommodate the increase in
population and flow rates in the future.
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6.2.3.2 New WWTP for Area Flows

A number of sites locations were considered and evaluated for a potential future WWTP. Based
on the selection criteria, need for overarching cost control measures, and discussions with the
City and District staff, a generalized location for the wastewater plant is suggested in the vicinity
of Amboy Road and Bagdad Road. Based on our siting discussions, no particular area was
selected at this time. The topography of the project area tends to generate a drainage pattern
which slopes towards the South West therefore it was taken into consideration that having a
treatment facility in that area would maximize the use of gravity sewers. As per earlier studies, it
shows that approximately 70 acres of land may be available for the WWTP in this area. This
allows for the treatment plants layout and siting, and future facility expansion if desired. The
area is mainly undeveloped and may be a suitable location for a centralized treatment facility.

Note that for future refinement, the project would need to go through the environmental review
process. California Environmental Quality Act (CEQA) and National Environmental Policy Act
(NEPA) studies will be required for further refinement of the plan siting. After the environmental
process, the best location for siting this facility should be determined. The location of the
treatment facility determines the direction of flow, lift stations needed, and sizes of the pipelines.
Figure 5-1 reflects the generally alignment and location of a potential trunk sewer system and
the accompanying lift stations associated with conveying wastewater to a wastewater plant in
this general location.

6.3 Treatment Disposal Technologies and Options

Various treatment disposal technologies and options were evaluated for the disposal of the
wastewater generated. The objectives for the proposed wastewater treatment plant are to:

e Provide a long term build-out capacity of approximately 9.3 MGD
® Process domestic strength (commercial and residential) wastewater

e Produce a reliable Title 22 (2.2 tertiary) effluent for disposal to surface spreading
grounds

® Process the sludge to a Class B standard for disposal

e Have the ability to gradually accept flows from less than 1.0 MGD to the ultimate plant
capacity level

6.3.1 Cost Effectiveness of Staging

There are two overriding challenges that are critical and could affect the process. The first is the
large capital cost of the total plant capacity being allocated to a small customer base that would
initially be available to fund both capital and operating costs. A basic cost could exceed
$40,000 per single family household unit, solely for the treatment plant, excluding the cost of the
collection system improvements. The second, is challenge associated with facility staging, an
issue that is inherent with building small treatment process units for 1 MGD with the need to
either demolish or attempt to integrate unequally sized process units as the facility expands to
its ultimate 9.3 MGD capacity. Operating a plant with a multitude of process unit sizes, all trying
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to perform identical tasks is an un-desirable outcome. However, there is a solution that
overcomes these two challenges.

In developing communities, the dilemma of how to cost effectively “grow” a wastewater
treatment plant efficiently is a common one, and is generally resolved by building system
flexibility and cost effectiveness into the long-term facility needs. The staging technique focuses
on building process units that become conversions for expanded plant capacity. As such, as
expansion is needed, a “re-labeling” process is derived so that existing tanks originally designed
to perform a specific function is “re-labeling” in the expansion to do a different function. The
potential plant development scenario derived herein is explained below.

6.3.2 Plant Development Scenario

The following scenario describes how the above might work for Twentynine Palms:

o Initially a sequencing batch reactor (SBR) plant, fabricated from three circular tanks,
would be installed for a Stage 1, capacity of 1.0 MGD. Install the basic process units for
producing tertiary effluent. Include a site footprint for the final treatment plant, allowing
the SBR units to be located in the area where solids treatment will occur. Include a
single building that serves as combination housing for electrical MCC, operations center,
and shop. This building would eventually become the shop facility for the final 2.0 MGD
layout.

e Create a different process plant for 2.0 MGD. Incorporate the SBR process units and
convert them into two aerobic digesters and a holding tank. Add a portion of the non-
process buildings that are planned for the Stage 2, 2.0 MGD plant layout

e Expand the 2.0 MGD Stage 2 plant by duplicating parallel process units for a combined
capacity of 4.0 MGD of the Stage 3 plant. Complete the addition of the non-process
buildings by adding the administration building.

e Expand the Stage 3, 4.0 MGD plant to the final Stage 4 plant with the projected ultimate
capacity of 9.3 MGD. This final expansion, as in Stage 3, would be completed by
building parallel units.

e There are two options for this particular plant: either make the 2 MGD the common unit
size or make 4 MGD the common unit size. If 2 MGD becomes the common unit size,
then Stage 2 is the starting point for a change from the SBR process to the selected final
process. If, however, 4 MGD becomes the common unit size, then Stage 2 continues
with the SBR process (by duplicating Stage 1) and Stage 3 becomes the starting point
for the selected final process.

e The advantage of making Stage 2 the starting point is that the necessary “standby”
process unit required for Title 22 compliance is smaller and less expensive.

e The advantage of making Stage 3 the starting point is that more capital costs become
deferred later.

By following the above pattern, the below mentioned important benefits would occur. No capital
would be invested prematurely in fixed assets before they are capable of being used and useful.
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Also, the plant capacity would always be used at or above the minimum operating capacity. An
important factor in operations is that a wastewater treatment plant cannot be successfully
operated below a threshold minimum capacity (20 to 25 percent of the rated capacity).
Additionally, very nominal asset value would be lost in transition from one capacity to another
and finally at no time, would the plant configuration result in an inefficient operation.

By following this plant development scenario of plant construction and operation, the results
would be:

e Cost-effective implementation

¢ Completion of the “plan” for the final stage of plant layout

® Operational performance that is efficient as the flow vs. capacity follows a parallel growth
e Treatment objectives remain at a constant standard

® The groundwater resources are protected equally well at each stage of plant capacity

6.3.3 Treatment Process Selection

An important decision is the process selection at each of the stages of the plant expansion.
Initially, an SBR plant provides the flexibility to operate within a wide flow and loading range and
also allows the process units to be integrated into a larger capacity plant in a different role and
sludge processing units. After stage 1, a process selection should be made that can be
replicated with parallel units for the ultimate plant capacity of 9.3 MGD.

6.3.3.1 Sequencing Batch Reactor

Construct three above ground circular tanks. Two will be batch reactors and the third a sludge
aeration vessel. These will provide a nitrified and de-nitrified secondary effluent followed by a
cloth disk filtration unit (Title 22 certified). Include one more disk inside the tank as a standby
tertiary unit. Follow the tertiary treatment with a sodium hypochlorite disinfection system.
Provide adequate contact time to include a 90 minute modal contact time at peak dry weather
flow.

Once the SBR system is converted, the larger two tanks will serve as sludge aeration basins for
meeting Class B sludge and the smaller tank will serve as a holding tank for recirculating
streams (tertiary backwash, rejected effluent, drainage). If dual SBR systems (1 MGD each), are
constructed, all four of the larger tanks will serve as sludge aeration basins and the two smaller
tanks can be dedicated for separate purposes; one for recirculating streams and one as an
effluent equalization basin.

6.3.3.2 Extended Aeration Membrane Bioreactor

The advantages and dis-advantages of this process have been considered in other reports 1, 2
the process depends largely on the technological advances that have been made in the fine
pore membrane manufacture. It does produce an exceptionally high quality effluent, even to a
quality that exceeds the Title 22 requirements for the effluent that will be disposed by surface
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spreading on the ground for percolation. In addition to the stringent turbidity and coliform
standards, it will also meet very low nitrogen limits as well.

However, in the past decade, the operating aspect of membrane bioreactors has raised the
issue of maintenance. The membranes are submerged in the mixed liquor. Periodically,
cleaning requires the membranes to be removed from the mixed liquor in the reactor basins,
raised to a level where maintenance workers can physically hand clean the cassettes of
membrane fibers. This procedure has been considered a negative aspect of the membrane
technology. Several wastewater agencies have refused to use MBR due to this particular aspect
of their use.

6.3.3.3 Modified Ludzack Ettinger

The mLE process consists of two stages of reactor basin; an anoxic zone and an oxic zone. The
anoxic zone precedes the oxics zone and receives the influent wastewater together with
recycled mixed liquor rich in nitrate, and return activated sludge. The nitrate is reduced to
elemental nitrogen gas. The oxic zone oxidizes organic matter and the ammonia and organic
nitrogen. The section below illustrates the process in a schematic format.

This technology is currently in place in many wastewater plants in southern California and
provides wastewater treatment that also meets the requirements for a Title 22 effluent and will
meet a nitrogen limit of between 5 mg/l and 8 mg/l. This range is typically what is permitted for
inland discharges in southern California. The mLE process is a subset of the “extended
aeration” process. It provides the long detention time for solids and it also provides nitrification
and de-nitrification. It can be tailored to reduce total nitrogen to a concentration as low as

5 mg/l. Lower than that number, a five-stage process called the Five-Stage Bardenpho (often
simply referred to as “Bardenpho”) that can reduce total nitrogen to 1 mg/l and total phosphorus
as low as 0.2 mg/l.

6.3.3.4 Five Stage Bardenpho

The Bardenpho process is simply an mLE process with three added stages. It includes in
sequence Anaerobic-anoxic-oxic-anoxic-oxic. The purpose of this extended version of the mLE
process is to create more recirculation and further reduce not only total nitrogen but also
phosphorus. It can produce nitrogen and phosphorus concentrations not feasible from the mLE
process. It is only necessary to use where an mLE process is not adequate for phosphorus
removal.

6.3.4 Recommended Process for Twentynine Palms

Studies conducted for wastewater treatment for other regions like the High Desert favors an
extended aeration MBR. For various reasons, this process was estimated to be the most
attractive. However, the MLE process can provide the necessary water quality and perform at a
lower capital cost and lower maintenance cost. The total process train would consist of:

e Influent screen and flow meter

e Grit tank and grit separation equipment

e Anoxic basin(s)
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e Oxic basin(s)

e Secondary clarifier(s)

e Recycle pumping (RAS and MLR)
e Tertiary filtration

e Disinfection

e Sludge aeration

e Sludge drying beds

e Effluent spreading ground
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Section 7: Capital Improvement Program (CIP)

This section includes a summary of the potential capital costs for the infrastructure of the trunk-
sewer wastewater system derived to meet a build-out scenario for Twentynine Palms. The
system includes the modeled system backbone, wastewater treatment facility, major laterals
and lift stations as discussed in Section 5 and Section 6.

7.1 Cost Estimating Criteria

Capital costs were developed for the potential build-out sewer trunk system, trunk system
facilities, wastewater treatment facility based on Class 5 conceptual stage design concepts and
with the guidance of recent regional project experience, vendor quotes and cost estimating
reference standards. Costs presented herein are considered to be conceptual level planning
costs and should not be used for design purposes. This following section summarizes the
methodology used to develop the base cost criteria for developing preliminary opinions of
probable capital costs for the capital improvement projects. All costs presented in this section
have been adjusted to an Engineering News Record (ENR) construction cost index, which
represents the average 2012 ENR cost index for the Los Angeles Area.

Total project costs include a summation of all construction materials costs, engineering,
management costs, taxes and standard overhead and profit margins. Soft costs (engineer,
project administration and construction management) were estimated to be 25% of the
construction cost for system facilities. Taxes on materials were estimated to be 7.75% and
Contractor overhead and profit were estimated to be 15%.

7.1.1 Trunk Sewer Costs

Unit costs per linear footage for the various sizes for both gravity sewer and force main are
presented below in Table 7-1. The pipe material for the gravity sewers was assumed to be high
density polyethylene (HDPE) for small and medium diameter pipes and concrete for large
diameter pipes. The material for the force mains was assumed to be polyvinyl chloride (PVC).

TABLE 7-1
SEWER TRUNK SYSTEM UNIT COSTS
Sewer Type Pipe Size (in) Unit Project Cost ($/LF)
Gravity Sewer 10 218
15 262
18 281
24 349
36 696
42 859
Force Main 6 203
8 218
10 247
12 286
18 392
30 619
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Table 7-3, in the following sections, shows the summary of the total cost for both the gravity
sewers and the force mains for the trunk sewer and the major laterals evaluated for the system.
Detailed cost estimates are included in Appendix B.

7.1.2 Manholes Costs

For the purpose of estimating on a per linear foot basis, manholes were added to the cost of the
pipes. Manholes were assumed to be placed every 500 feet, as per the planning criteria, on the
pipelines and for the purpose of estimating were assumed to be between 6 and 10 feet deep
based on the size of the pipe. Manholes ranged in cost from $3,700/each to $10,925/each,
installed, depending on the size and depth of the manhole, which is a function of the size of the
pipe. Table 7-3, in the following sections, shows the summary of the trunk sewer pipeline costs
which includes the total cost for the manholes evaluated.

7.1.3 Collector and Laterals Costs

Generating a complete CIP also required that there be costs associated with a collector system
for local areas within the city that drain to the trunk system. Due to the level of complexity and
the intricacy of planning and design that go into this system it was unrealistic to estimate the
quantity of collectors required. The cost for the collector and lateral pipelines was calculated on
a standard 8 inch pipeline unit cost. This is shown to be a realistic estimate based on previous
experience and studies in other parts of the region. Table 7-3, in the following sections, shows
the summary of the total cost for the collector pipelines.

7.1.4 Trunk System Lift Stations

Conceptual estimates of trunk system lift station costs were also developed based on
anticipated lift station sizes and flows. Lift stations were sized to handle peak flows modeled
through the section of trunk being served. Flows ranged from 300 gpm in the outlying and
unincorporated areas to over 10,000 gpm at the lift stations near the head of the system leading
up to the treatment plant. Lift stations were estimated based off of total estimated completion
cost with phasing not taken into account.

Note that as the system was modeled for ultimate build-out flows, many of these facilities may
not be needed for years because the area would not reach its build-out population. For example
lift stations in earlier phases may not require that they be completed because the full flows to be
served by those lift stations will not be expected for several years. Costs associated with
intermediate time frame have not been evaluated as scope of this project and should be
evaluated as part of a feasibility study in future. The basic purpose for the CIP cost estimation
for this study is to get an idea of how much the City/District will need to spend if it looks at the
option of building a wastewater collection system in accordance with its General Plan growth
and land use trends and if it would be realistic to spend a huge amount of capital to construct a
collection system to treat the areas wastewater.

List station costs for the area lift station facilities are provided in Table 7-2 below. Smaller lift
stations (near and below 1,000 gpm) were generally assumed to be package facilities using
submersible pumps (see Section 6 for more details). For the purpose of cost estimating, larger
facilities were generally assumed to be vertical turbine pump (VTP) facilities including a wet

FINAL Twentynine Palms Wastewater Master Plan Page 7-2



well-dry well. These larger facilities were also assumed to require backup power generation.
Detailed cost estimates are included in Appendix B.

TABLE 7-2
LIFT STATION CIP COSTS
Facility Total Cost
Submersible Pump Stations $4.0 M
Sub-catchments: 1, 2, 6, 10
Vertical Turbine Pump Stations $17.2M

Sub-catchments: 3, 9, 10

7.1.5 Wastewater Treatment Facility

As discussed in Section 6, the wastewater treatment facility for Twentynine Palms is projected
to initially be designed with an SBR process and then modified to a mLE process in subsequent
phases to more efficiently treat additional flows. The estimated cost of this facility is
approximately $150 million dollars. This cost includes the cost for earthwork, concrete,
equipment for a 9.3 MGD facility.

7.2 Total CIP for Entire Area

A summary of the total estimated cost for each CIP component is presented in Table 7-3, with
the majority of these facilities shown graphically on Figure 7-1. The estimated capital cost for
the combined CIP is approximately $290 million. The single largest cost component is for the
wastewater treatment facility. The configuration of the trunk facility system was based primarily
on the topography and overall drainage patterns of the Twentynine Palms service area.

TABLE 7-3
ESTIMATED CIP COSTS FOR BUILD-OUT AREA
Facility Total Cost Million $

Trunk Sewers System $46 M
Lift Station Facilities $21 M
Collectors and Laterals $72M
Wastewater Treatment Facility $150 M
Total Approximate Capital Cost $290 M

Note: Total build-out CIP to support Twentynine Palms service area.

It should be noted that a large portion of the area modeled and planned for in this study is
located outside of the City of Twentynine Palms and is known as the Unincorporated Area north
of the City. A screening assessment was performed to identify the influence of this area on the
total CIP cost. For this assessment, the facility sizes and flow volumes downstream of the
Unincorporated Area were retained, suggesting a narrow focus on the facilities located outside
of the City. In that way, a separate cost comparison could be derived. The results of this
assessment are shown in Table 7-4 below. As shown, there would be a reduction of
approximately $25 million by excluding the unincorporated area piping from the long-term
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system build out cost considerations. The build-out system plan, adjusted to extract the
unincorporated area, is graphically depicted in Figure 7-2.

TABLE 7-4
ESTIMATED CIP COSTS EXCLUDING NORTHERN UNINCORPORATED AREA
Facility Total Cost Million $ Difference in Cost

Trunk Sewers System $39 M $7M
Lift Station Facilities $18 M $3M
Collectors and Laterals $57 M $15M
Wastewater Treatment Facility $150M -

Total Capital Cost $265 M $25M

It is important to note that there are multiple alternative configurations and alignments that could
be developed to support the potential phasing of a wastewater collection and treatment system
for the Twentynine Palms area. For example, in addition to the exclusion of the large northern
Unincorporated area, additional scrutiny could be provided to extract large rural areas with a
prevalence of large parcels (refer to Appendix C) as sewering these areas likely provides
minimal benefit to reducing septic loadings on the groundwater basin and may not be
economically feasible to construct additional sewer infrastructure.

At the City’s request, one such scenario was developed to consider excluding low density
residential land use parcels throughout the City. For this scenario, low density residential
parcels (GP land use-RL 1-ac, RL 2.5-ac, RL 5-ac, SRF E, Tribal Land, OSR, OSR-40) with a
density less than or equal to 1 DU/ac were excluded from future sewer system considerations.
Excluding the 26,000 acres and approximately 8,700 potential dwelling units from future sewage
system requirements, would further decrease future flows by approximately 1.7 MGD for the
above areas and further reduce the capital improvement program by approximately $100
million. The results of excluding the Unincorporated area and these low density areas would
suggest the need for a 6 to 6.35 MGD sewer collection and treatment system at a planning level
cost of approximately $170 - $190 Million.

As exemplified from this section of the Master Plan, should sewers be needed in the Twentynine
Palms area, there are a number of alternative configurations and sewering strategies that may
meet that need. Therefore, as future groundwater, septic and wastewater evaluations are
conducted and the need for sewers is appropriate, additional implementation programs and
costs should be developed to derive a suitable sewer system phasing plan for the Twentynine
Palms community.

7.3 Overview of the SNMP Findings and Influence on the CIP

The following Section discusses the findings and recommendations of the SNMP and discusses
how these influence the WWMP process.

7.3.1 Existing and Future Wastewater Systems

As discussed earlier, the area of Twentynine Palms is currently served by septic systems. When
properly designed, sited, installed, and maintained, conventional septic tanks are capable of
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approximately 65 percent removal of suspended solids, and biodegradable organic compounds.
Most traditional systems rely primarily on physical, biological, and chemical processes in the
septic tank and in the unsaturated soil zone below the septic tanks (commonly referred to as a
leach field or drain field) to sequester, or attenuate pollutants of concern. In areas with
appropriate soils and hydraulic capacities, they are designed to treat the incoming waste load to
meet public health, groundwater, and surface water performance standards.

Nitrogen, phosphorus, pathogens, and other contaminants are present in significant
concentrations in most wastewaters treated by onsite systems. Although most can be removed
to acceptable levels some may remain in the effluent exiting the system. More recently,
however, certain pollutants present in wastewater from septic systems are raising concerns in
the regulatory compliance, including nutrients (e.g., nitrogen and phosphorus), pathogenic
organisms, toxic organic compounds, and metals. In response to this recent increased concern
for threats to groundwater quality from septic tanks, the City and the District retained
Kennedy/Jenks Consultants to prepare a Salt and Nutrient Management Plan (SNMP) to assess
the long-term potential impacts to groundwater quality from the use of current septic tanks in the
Twentynine Palms area. This plan, being prepared under a separate cover, proposes a long-
term groundwater quality monitoring plan and other appropriate wastewater management
practices.

As population growth continues in the area and more lands are urbanized, groundwater
pumping within the District service area is anticipated to increase. Potential effects of these
changes on the water use and on the sewer loading to groundwater are important elements of a
sustainable water supply for Twentynine Palms. It is for these reasons that the Ground Water
Protection Plan suggests the need for additional groundwater management programs.

7.3.2 Salt and Nutrient Management Plan Overview

The guidelines prepared for salt/nutrient management plans to was used to develop a
comprehensive strategy to monitor and protect the groundwater resources in the area, analyzes
nutrient loadings for the various groundwater basins in the area and evaluates loading
reductions to balance these basins to avoid potential water quality impacts because of septic
systems in the Twentynine Palms area. In addition to the objectives of the SNMP, the premise
of developing the Wastewater Master Plan (WWMP) was that if the continued discharges from
septic systems would unreasonably degrade the groundwater quality and result in widespread
groundwater pollution and compliance issues, the need for a community wastewater collection,
treatment, and disposal system would be promoted through the WWMP. This will help the
District and the City make informed decisions on wastewater management while protecting
groundwater resources. Collectively, the SNMP and WWMP serve as two major elements of the
overall management plan developed by the City and District for assessing the potential impact
on groundwater quality from the existing septic systems and anticipated future development.

Current, future (year 2035) and build out salt and nutrient loading conditions were evaluated in
the SNMP using an Excel ™-based groundwater models (see SNMP for details). The analysis
was based on measured historical groundwater quality data collected by the District to show the
historical conditions of groundwater quality in each basin and to look for evidence of increasing
trends in salt and nutrient concentrations and related effects on groundwater. Data related to
septage, primarily for salt (total dissolved solids) and nutrients (nitrate) was evaluated to see if
concentrations exceed or threaten to exceed water quality objectives based on the primary and
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secondary maximum contaminant levels (MCLs) for chemical constituents in drinking water. The
models were developed to identify major inflows into and out of the groundwater basins
underlying the Twentynine Palms area and evaluate concentrations of the salt/nutrients. The
results of the models were used as the basis to quantify the volume of water contributing to
each basin, including recharge from septic tanks, with the corresponding water quality of water
entering the aquifer system.

Groundwater outflows were identified to evaluate the resulting mass and concentration of salt
and nitrate in groundwater exiting the aquifer system. The WWMP utilizes the results of the
analyses above. The need for sewer infrastructure was based on the underlying principal that if
projected salt/nutrient loadings, calculated using the GW models, exceeded the assimilative
capacity of the groundwater basins, then a wastewater system will be needed to manage the
salt/nutrient excess loadings for a given basin. Based on the mass balances of contaminants
within each groundwater basin, the areas that could be considered for sewers were identified.
The above approach took into account that acceptable salt and nutrient regulatory requirements
were met and did not violate the water quality requirements as specified by the Regional Water
Quality Board.

7.3.3 Salt and Nutrient Management Plan Findings

Because the infrastructure requirements of the WWMP are driven by the results evaluated in the
SNMP, the general approach for a phasing program is based on a time-based quantitative
assessment of salt and nutrient loading to the groundwater system. The Current and 2035
conditions were evaluated by analyzing both spatial distribution and temporal trends for each
groundwater basin. The assessment at the basin scale accounts for spatial variations in land
use, water demand, and basin hydrogeological conditions.

To demonstrate temporal trends and the potential effects of changes in land and water use,
results of the Current and 2035 Scenarios were compared based on the assumption of the
continued discharges from septic systems from future anticipated land use development and the
increase in water demand. The primary objective of the salt and nitrate balance models is to
estimate the mass loading into groundwater basins underlying the septic tanks and resulting
concentration in groundwater with the mixing of septic recharge with the existing groundwater.
An analysis and documentation of the regional water balance, nutrient loadings, and
groundwater impact analysis was performed in the SNMP. As noted therein, these key criteria
were derived based on available data.

Based on the calculated loadings, critical basins were identified and a prioritized phasing
program based on specific area-wide impacts of nitrogen was established. The phasing
approach looked at prioritizing and converting the septic areas to a sewer system where the
groundwater quality regulations were being violated under given conditions. Areas where these
requirements were not being met under current conditions were of primary concern and
considered for inclusion in a Phase 1 sewering plan.

Among the four basins underlying the project area, the Mesquite Lake South basin showed the
highest septic nitrogen loading (45 ton/yr), consistent with the highest population and density in
this area. Under current conditions, the results of the mixed cell models showed that the
northern portion of the Mesquite Lake basin is about 15 ton/yr, representing one third of the
loading estimated for the southern portion. The areas overlying the Indian Cove, Fortynine
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Palms and Eastern basins are less populated; thus, nitrogen loading from septic tanks in these
basins is estimated to be relatively small, ranging from 7 ton/yr to 9 ton/yr. Nitrogen contribution
through exchange flows is the highest for the northern Mesquite Lake basin, as a result of
groundwater flowing toward the northern Mesquite Lake basin from the southern Mesquite Lake
basin as well as the three smaller basins (Indian Cove, Fortynine Palms, and the Eastern). In
summary, the Mesquite basin South and the Eastern basin appear have the highest potential
need for mitigation and therefore should be considered for inclusion in Phase 1 of the potential
mitigation plan.

The amount of wastewater flow that should be removed from the basin (through a sewer
system) is calculated to balance these basins in accordance with appropriate regulatory
requirements. As such, the reduction in N loading was calculated to achieve the MCL by
removing septic loading for the Current scenario under Phase 1. The Mesquite Lake and
Eastern basins are both above MCL in the mixing cell model.

To reach the MCL in Eastern, septic flow needs to be reduced from 200 AFY to 83 AFY. This is
a reduction of 117 AFY or 0.104 MGD. Similarly, to reach the MCL in Mesquite Lake South, the
septic flow should be reduced from 1038 to 460 AFY. This is a reduction of 578 AFY or

0.516 MGD. The resulting total septic flow reduction is approximately 0.72 MGD. A Phase 1
wastewater system alignment was selected to match the reduction in flow needed and spatially
cover the high density areas in the Eastern and Mesquite Lake South, where these flows get
generated.

Note that, this alignment was a sub-set of the baseline alignment developed for the build out
conditions. Based on topographical and watershed analysis the location of the treatment plant
was selected to be in the eastern part of the projects area (near North Amboy Road and Bagdad
Road). All phased alignments assumed that if critical areas were converted from septic to sewer
infrastructure the flows will be treated at the selected treatment plant site. Hence, during the
phasing approach the baseline alignment formed the backbone system and was divided into
time-phased infrastructure required to satisfy the given reduction in the loading for each sub-
basin.

7.3.4 Groundwater Protection Sensitivity Analysis and
Implementation Plan for Phasing of Improvements

It is important to note that that SNMP clearly indicates the need for additional data, because
loading estimates were based on various assumptions i.e. percentage septic loading removal,
septic effluent concentration, etc. These assumptions were based on typical industry standards
and accepted values in the vicinity areas of Twentynine Palms. As such, a sensitivity analysis
was performed to evaluate the impact of increasing or decreasing these assumptions on the
Phase 1 base case. A summary of the assumption adjustments and findings is show in

Table 7-5 and discussed below.
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TABLE 7-5
SEPTIC LOADING RATE
SENSITIVITY ANALYSIS (CURRENT CONDITIONS)

Parameter/Findings Base Case Low Loading High Loading
Septic Effluent Concentrations 40 mg/L 30 mg/L 50 mg/L
Percent Loss in Nitrogen 20% 10% 30%

Summary of Findings
Nitrogen Findings

MCL 10 mg/L 10 mg/L 10 mg/L

Eastern Sub basin 7-9 ton/yr Update Values  Update Values

Mesquite Sub basin 45 ton/Year Update Values Update Values
Volume of Flow Required for N Removal (MGD)

Eastern Sub basin 0.104 0.040 0.130

Mesquite Sub basin 0.516 0.043 0.750

7.3.41 Revised Lower Loading Conditions

As expected, with reduced loading conditions, no additional basin was affected. Moreover, it is
important to note that both the Mesquite Lake South and Eastern basins are very near the MCL
in this analysis.

For the low loading case, the septic effluent concentration was decreased from 40 to 30 mg/|
Nitrate as N, and the percent septic loading removal in leach field was increased from 20% to
30%. To reach MCL in Eastern, septic flow needs to be reduced from 200 to 155 AFY. This is
a reduction of 45 AFY or 0.040 MGD. To reach MCL in Mesquite Lake South, reduce septic flow
from 1038 to 990 AFY. This is a reduction of 48 AFY or 0.043 MGD. Total septic flow reduction
is 0.083 MGD.

As shown in Table 1, under the revised lower loading conditions, only the Mesquite Lake South
basin has a material variation from the adopted MCL, suggesting that Phase 1 of a potential
sewering plan could be limited to remediating the potential degradation of this basin. Phase 2
or a Phase 1a of a sewering plan could also consider the inclusion of the minimal additional
flows from the Eastern basin.

7.3.42  Revised Higher Loading Conditions

Under the higher loading conditions analysis, the Mesquite Lake South and Eastern basins
remain as the only basins above MCL, albeit at higher levels of potential degradation. Phase 3
of the WWMP was developed to remediate these two basins under current conditions and the
revised higher loading rates.

Under Phase 3, the septic effluent concentration was increased from 40 to 50 mg/l Nitrate as N,
and the percent septic loading removal in leach field was decreased from 20% to 10%. To
reach MCL in Eastern under this case the septic flow needs to be reduced from 200 to 55 AFY.
This is a reduction of 145 AFY or 0.130 MGD. Similarly, to reach MCL in Mesquite Lake South,
reduce septic flow from 1038 to 200 AFY. This is a reduction of 838 AFY or 0.750 MGD. Total
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septic flow reduction is 0.88 MGD. This flow was assumed to be removed using sewers in order
to balance the groundwater basins. Phase 3 infrastructure requirements were calculated based
on the above flow reductions.

The next phase, Phase 4, of the WWMP was based on the 2035 model results at the baseline
loading rates. Under 2035 condition, the Mesquite Lake and Eastern basins are also above
MCL in mixing cell model. To reach MCL in Eastern, reduce septic flow from 309 to 100 AFY.
This is a reduction of 209 AFY or .187 MGD. To reach MCL in Mesquite Lake South, reduce
septic flow from 1633 to 890 AFY. This is a reduction of 743 AFY or .663 MGD. Total septic
flow reduction is .85 MGD. The wastewater system alignment will be very similar to previous
phases with extensions to the south west and west part of the Twentynine Palms area.

The SNMP recommends a series of strategic tools such as the monitoring plan and BMPs to
help with the management of the basin. Due to the availability of limited data during the
preparation of these plans one of the critical recommendations is to consider comprehensive
monitoring programs to gather useful data over the next several years. This data collection will
help in the refinement of the underlying assumptions made as part of this plan and develop
updates based on concrete field data. Currently, except for industry standards and values used
for developing similar plans by nearby agencies, there is little data underlying these
assumptions. Additional monitoring data collected, specific to the Twentynine Palms area, would
be valuable in improving the accuracy of water usage, salt and nutrient loading and load
reduction estimations, and would result in more reliable and efficient groundwater management
plans and programs. It would also facilitate additional refinements to the groundwater basin
remediation needs and the potential need for localized sewers as part of this project.

Due to the above data limitations, it is assumed that no facilities would be constructed until the
SNMP recommendations have produced additional data and further analysis performed. At that
time, the assumption in this master plan can be updated and, if appropriate, a sub-basin specific
phasing plan derived for the remediation of potentially impacted groundwater basins.

7.3.5 Ultimate Build-Out of Wastewater Improvements

While the City’s General Plan shows land use designations for the build-out, it is currently
unknown how the ultimate land use development would occur in the future. In general,
uncertainties associated with potential system demands and impacts increase as projections
move further into the future. Based on the relatively slow historical growth rate and economic
down turn conditions in recent years, the build-out of the City based on the General Plan is
anticipated to take place over several decades, perhaps even a century. Given the high
uncertainty and remote possibility of the ultimate build-out land development in the long-term
planning horizon, qualitative discussion for the build-out scenario is included in the SNMP to
highlight the uncertainties and water supply and water quality issues anticipated with the build-
out. While a quantitative analysis was for these ultimate build-out conditions was not performed
in the SNMP, a potential ultimate sewer infrastructure program was derived in this WWMP to
provide an important perspective on the magnitude and financial consequences of such a
system. It should be noted that this ultimate system was developed herein to provide a
framework for long-range planning purposes and presumably would never be implemented.
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7.4 Conclusion and Recommendations

As shown, the infrastructure costs associated with a sewer system for the entire area to serve
its build-out population are extremely high. Moreover, it is reasonably certain that many, many
years will pass before this area would reach it's built-out population. Since the WWMP is driven
by the SNMP, implementation should be based on the finding and analyses derived from future
monitoring activities as an element of the SNMP. The critical features of the SNMP monitoring
and protection plan include increased sampling frequency of existing district production wells,
long-term monitoring well network from existing well, detailed monitoring at key locations as
identified in the SNMP and conducting sampling event. Additional Sewer System Management
Elements are provided in the SNMP with the goal of proactively managing the quality of local
groundwater.

The focused recommendations of the SNMP are to implement measures to improve the overall
groundwater monitoring and to implement a Septic System Management Program to limit further
impacts to the groundwater. Since the current nitrate concentrations in the District's production
wells show relatively stable concentrations, it is considered appropriate to gather more data to
support the preparation of a more detailed assessment.

The SNMP also recommended that the District and City adopt a Septic System Management
Program to properly manage septic tanks by limiting loading rates as part of an integrated effort
to protect groundwater quality. The elements of this Program are designed to provide
mechanisms to reduce loading at the source before entering the groundwater system. A Septic
System Management Program is presented to outline the approach for such a program, and are
contained in the accompanying SNMP.

It is anticipated that after three to five years of monitoring and implementation of the SNMP and
Septic System Management Program, a comprehensive assessment will be conducted to
evaluate the impacts of septic systems on the groundwater. The outcome of this evaluation can
then be used to support the development of local septic system policies and update the WWMP
to reconsider the need for sewer system infrastructure at that time. Proceeding in this
methodical manner would provide a cost effective strategy for short-and long-term groundwater
management and protection.
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Appendix A

Wastewater Flow Calculations



T o3y

“INo-pjing 3y jo sadeaide |ejo) Aq papiaip Jeak sad jaa)-a10e ut Buipeo] Jamas 10} se paje|najed)

ET0

L0°0

90°0

{2138 /A4v) Buipeoj Jamas

114

“Inc-pjing 3y jo sadeade (ela) Aq papinp Aep sad sucyed jo sjiun ul uipeo] Jamas 210} Se paje|nd|ed)

L411

59

1s

[a0e/Rep/yed) Jujpeoy Jamas

(74

105 S,AN3 pue A Sy) 1210510 341 UIRIM BUIPEC] Jamas Sapnpu] no-pjing
1BUISI] Y3 JO 3PISINO pue uiyYm BUIpeo] Jamas sapNpU| (SE0Z
“IPUISI] 341 40 IPISINO pue uiylm Suipea) Jamas S3pNPU| (OTeZ

880'8

61

&7

121519 3pIsing

(18

0557

104°T

[EEn T

8T

ek Jad 32342108 jo suun U ‘adesn Jajem Jo %08 aq 0] Bulpeo| Jamas pawnssy

B88¥'g

695'7

0Z¢'T

{12303} (Adv) 3uipeo) amag

9t

‘108 s.Au) pue Aud ay ‘pu 43 urgiim uipeo| Jamas s3pnjuj ;3no-pping
1IUISIQ Y3 O IPISING PUE UM BUIPEO| JIMIS SIPNPUI IGEOT
“PLISIG 2410 3pIsino pue uiyim FUIPRO| JaMas S3PNaUY :0TOT

LLOBLSL

I66°9T

1669

P1sIq 3pISING

ST

OES'652C

SU9'10ST

AsKg uyim

¥

“Aep J3d suojjed jo sjiun uj "a3esn J3)em JO %08 5q 0] JUIPEO] Jemes palInssY

140'8L5'L

725'9£2°T

9£9'815'T

(1e303) {Aep/1e3) Bujpeo) Jamas

s

*(600Z "HMW)} Moy Jamas jo pad3 7g sey gMm LIs3g-YaIY 0]

"SEQZ Ul S€ 2)e. BUIpRO| JIMBS FLES Y} PRWNSSY :INO-pINg

“URISIBAUGT 13MAS 0} J2JBM 3,08 Y] Uo paseq ‘aBesn sayem padE 76 01 SpUOAS.I00 Buipeo| Jamas [=LEES )

Y3 “UDISIAAUOD JaM3S 0 J31eM %08 pue ‘uondaoid uonejndod SE0Z Ay} ‘el Buipeo] 1amas pad3 g/ ay) uo paseq Pa1eWNs] IGEQT|
'UQISIZAUQ] JIMRS 0} 1]em ue ‘uoirejndod ‘ejep adesn Jajem Y3 uo paseq pajewiysy ;|

SEL

0S'EL

00°08

ujpeo] Jamas)|
(uossad/Aep/jed) asn sayem soopu|

113

(6002 "HAN) ueld 12)seW Jamas s1t Ul %08 PIsN AM 1asaa-ysiH
40108} J2M3S 0} Jujem %EQ PaWINSSE SUONEINJjed Bupeo) usBoyu 3das Aslien E3an, sajoN

B{EP [EILI0JSIY SE BWES Ay} UIELUI) 0} 31R1 JAMAS 0] J2J&M PALINSSY :IN0-pling
"R1EP |BJLIOISIY SB JWES 343 UIR W) 0] IJB) JIMIS 0] J3jeM PIWNSSY ISEOZ

“dIA M3530-1H PUE "M 'dAMN ‘(J21UIM pue jenuue Y1oq) elep a3esn Jalem je3Lioysyy uo paseg (0TOZ

J03IR) JIMIS 0} J3tepm

or

‘PIoy3snoy Jad suosiad §Z jo 3Besane ue U0 Paseq ‘elep Isn Jatem 007 UO paseq pIdE ZQT sey QM LRSI-YBIH F1ON

‘SUOHIPUG) SEQE I se eyded Jad 3Besn Jz1em Jules ) Pawnssy Ina-ping
"B3.8 3DIMIIS 1ANSIQ UIRIM S3esn Jalem pue uonaalosd uonendod ayy uo paseq payejnajed :SE0T
‘eale 331135 1ILNSI UIYIm 2Fesn Ja3em pue uonejndod ay) uo paseq pajejnaje 00z,

6

6

ToT

{uossad/Rep/ied) a8esn Jsrem

“Jeak Jad 1a3j-8:3e Jo SUN Ul 33N Jajem [eUApISA) (€30} pajejnDlE]

119°01

8BT'E

EI4¥4

(Adv) adesn 1aiem

*Aep Jad suojjed jo syun u 38esn Jajem jeILUBpISal [e10) palejAdje)

965'2Lb'6

759'sv8'T

S62'868'T

{Aep/ied) adesn 1ajem |

0§ 5.A3D 3443 uIyIm SeaJe J0) SJUN0J0E Bulpeo)

Jamas pue adesn Jajem jenuapisas ‘voneindod [0S 5,AID 3y} sapnpul uoneindod ino-pping ayy 33uis 'pade §'EL 3 SUORIPUOl SEOZ

Ui se awes ay) uiewal 03 a8esn Jajem Joopul pue adesn Jajem agy pawnssy "pad3 7g pue uoneindod ay) uo paseq pajewiys] ana-pying
“(eBesn sarem

BO| JaM3s JO p3d3 5 £/ PAlewNIs? Y1 PUE JWMN Y} Ul pasiodal ‘uonaafosd uonejndod SEQZ 33 uo paseg SEQT
"IN UM JU3sisuod spIodal 23RS J33eM JUILIND UC paseq :0T0Z|

Jo pad8 zg J0) 3

ELETTIY

£85'88€°T

LOE'9Z6

(322) 23esn saem

"(110Z ‘2z 920 payep) dew asn

PuE) uejd [BI3URD aY) jo dew S5 ay3 uo paseq ‘|0s S,AID pue A ayj U 1M 1Nq “1DUISI] JO 3PISING SI sa.08 987°ST ‘x0uddy :3no-pjing
‘0TOZ Wi S 2uwies ay) sulewal (saude GRE‘T AIBPUNGG 30IA35 1ILUSIQ 243 JO IPISING SBBJE Y] PALINSSY ISE0T

*SUISEQQNS JA1eMpUNo.d

3 UM INg '(Sa13E SZET) BIIR ANAIBS PUISI BYY JO IPISIND § } [BRUIPISAI JO BIJE [[BLIS B ‘SUOINPUOD JUBLIND 3] U0 Paseq :0T0Z|
"ino-pjing 3yl Joj 3sn pue| [eRuapisal |05 S,AND 343 SIPNUI ING SEOZ PUE OTOT 40J|

PHISIA 3410 IPISING SET JO BAJR {|BUIS © 40 SUNODIE 1nq AIBPUNOQ 201351 I UIYIIM SEIIE 3L J0J IR MO[B] SINe WSS BUIPen) Jamag

982'sT

SBET

SBET

114510 fo apisano a60aidb |DRUAPIsaY

"TTOZ T 93Q Palep 35N pue) ued |RI3UAD SWjed 6Z 40 Al) 313 UC paseg 3no-png,

"OTOZ Ul S€ Jues Al uIewa 03 PLSIG J0 2PISING SN pue| [BHRUapISa)

Y3 pue AJuo eale 31135 PUISI] 243 UIYM INIIO 0] UoISURXS 35N Puey [enuapisal pue yumosd uopendod pawinssy “Buipeo] 1amas|
INO-PIINQ 1€I0) 343 01 IANEI3I SEOT 0} OTOZ WL FUIPEO] JIMas Ul I5€3.10u1 3Y1 01 {eUOIOT0.d Payafold a1am saBealIe RRUDPISIY ‘SEOT
“BuizmBip pue Suiddew eniae Buisn asn pue| Juaun Jo sisAjeue 5|5 UC paseg :0L0Z.

e TS

29

LLr'8T

12013510 Ulylim aboalap [pluapIsay

'HOS $.A43 3y BulpnaUL "eaJe 231A13S 1UISIA 94 JO SPISING PUE UILRIM SERI08 [EIUSPISa) (101

95£'99

0T0'SE

798’6z

12113510 SPISIN0 PUE UIYIM - 932108 (ENUBPISE] [E101

1eRuUapIsa1 Aywe)-ajnus pue Ajiuiey afBujs sapnpu - [enuapisad

'(669°S) Arepunoq s,AlJ Jo apisino |0§ Bulwewal ay3 (7 pue {£88'T) Asepunoq 1213s1Q uiaim ease parelodioouun|

341 UM (T p23nguisip sem uonendod 10S 16303 2uL (81-N7 31981 'OTOZ UEId |213usD swied 67 4o AuD) 984° = (1e30y) uonendod ||
"Z09'PT = uonendod ease pajelodioduiun

paisnipy ‘(dew asn pue| uno3 oulpiewsag ues ayy Buisn s3je3 uonejndog :aaunos) £57°2'T = vonendod ease pajesodiosuiun |ejo) |
0107 ueyd [e12U29 swieg 67 4o A1) 120UN0S) 00§'2Z = uonejndod aseg aulepy

{1/ 01 tews Aseap3opy 1R RIS AND :320n05) §/Z'E0T = INo-ping s, A1,

Asepunoq Ay jo spisino|

uoneindod |Os + [paisnipe} uoneindod pajesodioduup + uone|ndod aseq autseyy - uopeindod Ina-ping Ay (e10) = uoijejndod jno-pjing
"BUIPRO| 13Mas |€J0} 341 Ul 10J PRIUNODDE PUE B31E SI IO} PALEWNS Sem (Ady 6T xoidde) Bupeo] 1amas Ing "'umouyun

51 {sau3e 5RE'T "wosdde) ease a3uuss 1aLIsIQ Y3 JO IpISIne uoliejndog ‘(2@ 22IAI3S 11ISIG 341 LYUM) OTOZ dWMN :uonejndod SE0Z
(2212 231035 131510 IY) WIYYM) OTOZ SWMN uoneInded OTOZ

£96'70T

1E6'0F

S6L'8T

uonejndog|

SINOS B1eQ PUE SUIWIWIC)

ino-piing

5U019(04d SE0Z

0T0Z - Ju3Ln)

ON 13y

suopdwnssy Sujpeoy samas pue ‘aSesn sa1em ‘vopeindog - swieq BuAyuamy



zadeq

(S000-Z00Z-/4 # J2RI0 HAM 'L uoiBay 930MY) sHoda) pue s3Ipms snoinald Jo MIIAAL 3y} Uo paseq ‘Buipec| 0432 pauinssy| 00 00 o0 spuod uonesodena 41 MM PISUIBIN AL WOl Sujpeoy| vs
105 5,413 PUE A1) U1 PINSIQ 243 UM BUIPEo] 1aMmas sapnpul -na-pling 6T 6T 244510 ApISIND 33
PUISI] 341 J0 BPISINC PUE UIYUM FUIPED] 18MSS SBPNRU] “SEOT SL5°0T
“PUISIQ BY3 JO BpISINO pue uiylm BuIpRo| JaMas sapnpul OL0Z 6667 ET6'E L0 s
“JEUBPISaI-UOU PUE [BUAPIS3] Wol) SUIPED] JAMAS [E}0] SB PALEINED SL5°0T 10°E 6T {A2v] [ERUAR|SAI-UDU PUE [E[WPPISe] JUIPRO] JIMAS| 15
“sa@eaik 210} AQ PapIAIp 1BAA Jad 193j-819€ Ul BUIPEO] JaMDS [£10) SE palejndje) vo 0 0 |eusnpuj/[EUORNYISU| 0s
o o 0 (A31suap moj) [BNUSPISI-UCN o
(i3 0T [l {Aa1suap yBiy) [enuspisas-uoN [
(a10e/adv) Buipeoj Jamas] (v
{6L6T (1143 0ZE (1743 [eishpul/jeuonnisul 9
ues4 pue Aajsur) Apnis snolaaid € uo paseq suoheinaes uipeo| N 2idas ayy soj anmefAep/ied 000'T PAwNsse SOSN “AfjeA €3INA
104 "a0e/Aep/ie8 008 : MasaQ-yAiH “AS||BA BIONA 3Y1 Joj pasn Ino-pling pue Juaum3) anjea (ae/Aep/ied 000T) SOSN pue (3e/Aep/e 0Z€ 0ZE 07t [Rususp moj] [enuspisai-UoN 7]
008) Uasaq-yHiH 2yi Jo adesane ayi se anefiep/|ed 006 03 33s 5| Buipeo] uBpIsaI-uOU) ‘WWad AYsuap Y3y ay) pawnssy
1531pN]s J3Y10 Woyy sajes Suipeo) |BRIIWWOI 32UaIB)31 FJON
Ino-plinG pue §E0Z 10) (a0e/Aep/ieB) a1e1 Buipeo) awes Ay} pawnssy ‘sadearde 006 006 006 (Rusuap y3iy) |enusplsal-uoN "
Suipuodsa1103 3y) AQ PAPIAIP Seae [RUPISII-UOU-gNS YDea 10} BUIPEC| JAMDS DY) UO Paseq pajeinajed sem SUIPeO] JAMas :0T0T
[si5e/Aep/jed) Jujpeo) samas| &v
“1941330) UMOUS 2JE (SUIPED| Ja/Mas Os|e PuB) SaBEalIe [EUGRMINSUI PUE [ELASNPUI IN0-pling au Jog T3 7] 0 12UISIa 3pIInG F33
‘|eI23WW0 AJISUP JSMO] BU) J0) Pas 3381 3y} o) Jejuns ‘|leLasnpul Ajunwwiod Joj 3uoe/Aep/ied oze o Buipeoj Jamas pauinsse
‘JeISnpUI Jo) EyEp 35N JALeM [E2LDISIY JO A3UBSGE U3 U] "dINMN Y1 UO Paseq SEQZ Puk OTOZ Ul 23esn Jatem (eLisnpul ou 0} pasedwiod) 7] 792 EET PIRSIa U I
PUISIQ BY1 JO BPISING [RLISNPUI AIUNWIWOD JO 5308 DEZ PUR 1ILIISIQ UIMAIM [BLISNPUI AYUNWILIOD J0 SAI0E T(§'] SMOYS Ueld |B1au39
"ue|d [B1USD Swied 67 JO AJID Y1 uo paseq :ino-ping =
eLolN;
-Buipeo) Jamas BUilNsal pue 2BesN Ja1em Ul ISEIDUI 3YY 0} jeuopodoad aseasou 03 paydaloid 31am saSeady [GEOT| a0t 8¢ EET 1eLasnpul/ HIRAE o
p pue Suiddew jerIae 3uisn SN pue| UILND Jo SISA|EUE SIS UO Paseq :OT0T
162 4] Q PAsIg apising 6E
L1 |EUCIININSUI JSYI0 PUE AlISUP JAMO] PUE J3Y3]Y 0] UMOP U2301q [BHUIPISII-UON
o1°¢ 8re £2r 051G UIYEM 8¢
€6€'7 8¥T €21 [Aaisuap mo]) [EnUaPIsa-UON I3
£E8 [£13 o€t [wousig unpim) (Aususp yaiy) [eRuapIsa;-uoN 9€
TIEY 8LL S8 (iea0) afeany| <€
gz2r 0 [¢] LS 2pIsINg vE
‘10§ 5,10 343 40} JUNCITE 0 LISIQ 343 JO IPISING [BUUBPISAI 997 96 st 12451G WIYHM 3
-UOU JO SERIR S3PNIUI Ina-pling “(a.0¢/Aep/|ed) ale) Jamas awes 2y} Aq P L=E 25N puB| IN0-PHING 24y} W0k 53.10% :Buipeo] ) .1_. it goe 3 . (SR} [EUORNAS] 53
‘(a1ae/Aep/|e) aie) Jamas awes 3yl Aq SEQZ 40) PRIEWNSA [BL It J0 5210 ISEQT|
*15UI/WW03 AJISUIP JIMO] 3] 10} P3SN sEM 2ne/Aep/jed OZE Jo ey #OT o o P1451q 3pIsing €
SuipeO] Jamo U} ‘GEE JO SUIE WIIGD AJUR Y3 oy AJY ZZZ JO UIPEO] |BI0Y 3Y3 40} JUNCIIL O [RUISNPUI Pue ‘[RUCHNIS] ‘Ausuap ESL 68 b PUISIQ UIYIM 0F
mo] 10j Buipeo] Jamas pue a3esn J3em JZMO| PUE [BIDI3 WILIOD Ausuap ysiy 1oj Suipeo| Jamas pue a3esn 1a1em Jaydiy pa: v 10T0Z 858 68 w {Ayisuap moj) [enuapisal-uoN [14
ors 9z TET [Rusuap yaiy) |epuapisal-uoN oz
105 5,00 241 UILIM ING ‘DU3SI0 34} JO 2PISING PUB 1ILISI] 343 Uiyim SUIpe) Jam3s [BIUSPIS3I-LOU €101 180 (31 [£44 (1e303) {Adv) Bujpeo) Jamas| /T
“(6007 "HANAY) 35N JA1EM JO % (F SB 25N PUE| [ERIBWIWIOD J& MOJ) JAIEMIISEM pP3lELINSa aM Hasag-ydiy ::oN 80 80 80 J01IRY 13MAS 0] Jalem| ST
‘gJep [B310I5IY S€ BWIeS Sy} UIELIAI O} BIR1 JIM3S 0] Ja1EM PIWNSSY IN0-Pling
“232p [EJLI0ISIY SB SWIES Ay} UIELI] 0} 3181 JIMIS O] JAJEM PAWNSSY SE0T
*{493uIm pUE [ENUUE Yiog) ejep 25esn 1M [EILOISIY o pased 00T
“SE07 PUE OTOZ Ul $& 3381 SUIPRD] 1amas awes sy} yiim safealne uo paseq p 5 ano-ping 809'7 19s 8L% (Adv} adesn saiem| sz
‘(-2 21q2L) dINMN OTOZ 31 o paseq se0g|  ET9'BTET 645105 LET'ISE {Rep/ied) adesn sarem| o7
AN YA JUB1SISUOD “Eep aSRSN J21EM JUBLIND U paseq :0TOZ 289°0FT Ve zet 5 adesn smem|  EC
"3SN pUE) [ESNPUI SBPNJIUY 35N Pue| IN0-P|INg U|d [2IBUAD 34 NG ‘SUOIPUOI SEOT PUR 0TOZT 343 104 dINMN 41 Ui paiiodas a8esn Jajem [@Lsnpuj ON “jeL pue 1 1B pnpu| - N| T
seunos wjeq pue sjuaswwod|  Ino-pyng | SUOR23[01d SEOT | ovoz -weun) | ON "$2}

suopdwnssy Suipeat Jamas pue ‘alesn J3em ‘uonendog - swied auuijuamy




Appendix B

CIP Cost Estimates
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Appendix C

Twentynine Palms Parcel Size Map
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TWENTYNINE PALMS WATER DISTRICT
72401 HATCH ROAD, TWENTYNINE PALMS, CA 92277-2935
760.367.7546 PHONE 760.367.6612 FAX

TO: BOARD OF DIRECTORS
DATE: OCTOBER 19, 2016
FROM: RAY KOLISZ, GENERAL MANAGER

SUBJECT: MAINLINE EXTENSION COST

BACKGROUND AND DISCUSSION

At the September 28™ Board of Directors Meeting the Board requested staff to bring
back information regarding the cost of a mainline extension for parcel # 609-251-04.

The following represents the cost breakdown to install 330 feet of six inch water
mainline to the northeast property corner:

e Materials $3,088.24
e Meter Cost $ 905.00
e Equipment Cost $ 703.28
e Labor Cost $1,383.36
e Sampling Cost $ 20.00
e Water Availability $ 840.00 (15 years of back assessments)

Total $6,939.88
The total represents a $21.02 per foot cost.

Once the mainline is complete the property will be subject to the annual water
availability assessment charge collected through the San Bernardino County property
taxes.

The Board discussed the options of allowing the customer to set up a payment plan for
the cost of the mainline extension. If so desired the District would enter into a contract
with the customer that require monthly payments in addition to the regular water bill for
consumption.







TWENTYNINE PALMS WATER DISTRICT
72401 HATCH ROAD, TWENTYNINE PALMS, CA 92277-2935
760.367.7546 PHONE 760.367.6612 FAX

TO: BOARD OF DIRECTORS
DATE: OCTOBER 19, 2016
FROM: RAY KOLISZ, GENERAL MANAGER

SUBJECT: OPEB TRUST FUNDING

BACKGROUND AND DISCUSSION:

In Fiscal Year (FY) 14/15, the Board recognized that the District had a growing
unfunded liability for the post-employment health benefits provided to employees upon
retirement through age 65. The District has historically been on a pay-as-you-go system
for funding retiree health benefits, and has not set aside any funds for past service cost
and the growing liability.

The Board approved setting aside $120,000 in the FY 14/15 Budget to be applied
towards this liability. The rate study, approved at the September 23, 2015 Board
meeting, allocated $94,573 in FY 15/16 and $96,571 in FY 16/17. Future years have
allocations as well, and will be brought to Board annually during the budget process.

The District desires to transfer the total of these three years, $311,144, to the California
Employers’ Retirement Benefit Trust (CERBT) Fund. The benefits of opening the trust
fund and making the transfer are:

1. Only funds held in an irrevocable trust such as CERBT are allowed to reduce the
liability, per accounting rules.

2. Funds will be invested in a manner not available to the District, with returns
averaging from 5-7%. This growth in income will help to pay for the growing debt.

3 Funds in the trust are only allowed to be spent on retiree health benefits, which
assures the retiree that the District will have the resources to pay for this promised
benefit.

RECOMMENDATION:

Staff recommends that the Board approve the transfer of $311,144 from the Operating
Account to the CERBT Trust Fund.







MINUTES OF A REGULAR MEETING OF THE BOARD OF DIRECTORS
OF THE TWENTYNINE PALMS WATER DISTRICT
72401 HATCH ROAD, TWENTYNINE PALMS, CA 92277

SEPTEMBER 28, 2016 / 6:00 P.M.

Call to Order and Roll Call

President Moore called the meeting to order at 6:00 p.m., 72401 Hatch Road, Twentynine Palms,
California. Those responding to roll call were Directors Bob Coghill, Carol Giannini, Suzi Horn, Sam
Moore, and Roger Shinaver. Also present were General Manager Ray Kolisz, Financial Consultant
Cindy Byerrum, and District Secretary Cindy Fowlkes.

Pledge of Allegiance
Director Moore led the pledge.

Additions/Deletions to the Agenda
None

Public Comments
None

1. Customer Request to Address Board on High Usage Bill — Account #018522-000
Customer amassed a high water bill in the amount of $1,410.58 due to a water leak.
Customer is asking the Board to consider reducing the bill or allow for a two year extension
to make payments.

Director Giannini made a motion to allow for a two year payment plan for the $1.410.58 bill
for account #018522-000, seconded by Director Horn, and approved by the following roll call

vote:
Ayes: Directors Coghill, Giannini, Horn, Shinaver, and Moore
Noes: None
Abstain: None
Absent: None
2. Customer Request for a Mainline Extension

Mr. Butler, current owner, was present and addressed the Board. The parcel currently has no
available water and would require a 660 foot mainline extension to obtain water service, with
an installation cost exceeding the value of the property at approximately $11,800. With the
exception of one parcel directly to the west, all surrounding parcels are designated
Government Exempt or government owned lands. The owner is requesting consideration to
have a remote meter installed near the northeast property corner which is the closest water
pipeline, approximately 330 ft. or half the distance, at an approximate cost of $6,000. There
is no policy that allows remote water meters to be installed in the District.

After discussion, the Board was in agreement to bring the item back next month including
costs for installation.

3. Discussion and Consideration of Resolution 16-15 Late Fee Waiver Policy
At the August Board Meeting staff was directed to develop a Late Fee Waiver Palicy.
Resolution 16-15 was developed for review and consideration.




Director Giannini made a motion to approve Resolution 16-15 Late Fee Waiver Policy with a
change of a two year good standing term to four years, seconded by Director Shinaver, and
approved by the following roll call vote:

Ayes: Directors Coghill, Giannini, Horn, Shinaver, and Moore
Noes: None
Abstain: None
Absent:; None

Consideration of Resolution 16-16 Declaring Certain Water Department Property as Surplus
and Authorizing Disposal of Same

Director Horn made a motion to approve Resolution 16-16 declaring certain water
department property as surplus and authoring disposal of same, seconded by Director
Coghill, and approved by the following roll call vote:

Ayes: Directors Coghill, Giannini, Horn, Shinaver, and Moore
Noes: None
Abstain: None
Absent: None

Consider Resolution 16-17 for the California Employers’ Retiree Benefit Trust Program
(CERBT)

In participating in CERBT, the District would be prefunding the health care costs or other
post-employment benefits for retirees through a CalPERS irrevocable trust fund. There is a
small CalPERS administration cost for managing the fund and a yearly reporting
requirement.

Director Coghill made a motion to approve Resolution 16-17 for the California Employers’
Retiree Benefit Trust Program, seconded by Director Horn, and approved by the following
roll call vote.

Ayes: Directors Coghill, Giannini, Horn, and Moore
Noes: None

Abstain: Director Shinaver

Absent: None

Appointment of a Replacement Wastewater Ad Hoc Committee Member
Due to the resignation of Chancey Chambers, the District will need to appoint a
replacement member.

Director Shinaver made a motion to appoint Director Giannini to the Wastewater Ad Hoc
Committee, seconded by Director Horn, and approved by the following roll call vote.

Ayes: Directors Coghill, Giannini, Horn, Shinaver, and Moore
Noes: None
Abstain: None
Absent: None

Review and Adjust Board Meeting Schedule for November and December

Following discussion, it was the consensus of the Board to reschedule the regular Board
meetings from the original dates of November 23, 2016 and December 28, 2016, to
Wednesday, November 16, 2016, and Wednesday, December 14, 2016. Meetings will begin
at their regular time, 6:00 p.m.

Director Giannini moved to reschedule the November and December Board meetings as
presented, seconded by Director Shinaver, and unanimously approved.
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10.

11.

12,

Attest:

Consent Calendar
= Minutes of a Regular Meeting held on August 24, 2016 and Minutes of a Special
Meeting held on September 7, 2016
= Audit List

Director Shinaver moved to approve the Consent Calendar, seconded by Director Gianinni,
and approved unanimously.

Items Removed from the Consent Calendar for Discussion or Separate Action
None

Management Reports

10.1  Operations
The District responded to 24 Underground Service Alerts, had 0 water main leaks, 3

water meter leaks, 2 service line leaks, 1 fire hydrant repair, performed 8 customer
pressure checks, replaced 18 meters, replaced 12 customer gate valves, and
installed 1 new service. Water quality levels were normal for the month. Water
production was down 14.5% as compared to the same month in 2013.

10.2 Finance
Ms. Byerrum reported that revenues and expenses are tracking as expected.
Auditors will be at the District next week from Wednesday through Friday.

10.3  General Manager
Mr. Kolisz reported that Emergency Response Training will begin next week. The
District will be participating in the Great Shake Out. Pond 3 will go online once the
Water Quality Control Board gives the District the authorization to move forward.

Future Agenda Items and Staff Tasks/Directors’ Comments and Reports
None

Adjournment
On motion by Director Shinaver, seconded by Director Coghill, and approved by the Board,

the meeting was adjourned at 7:06 p.m.

Kerron E. Moore, President
Board of Directors

Ray Kolisz, Board Secretary
Twentynine Palms Water District



Check Date Range:

Ck Date

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

Payable To

Ck Amt

Ck Detail

GL Acct No

Description

7002 09/07/2016 |Acwa Joint Powers 28,253.42 21,283.87 100-310-0000-5140 Health Benefits Oct., 2017
Insurance Authority
1,703.70 100-310-0000-5141 Health Benefits Oct. 2017
349.77 100-310-0000-5142 Health Benefits Oct. 2017
3,375.73 100-310-0000-5144 Health Benefits Oct. 2017
7003 09/07/2016 |Customer Refund 10.77 10.77 100-000-0000-2000 Refund Check
7004 09/07/2016 |Autozone Inc. 7.88 7.88 100-130-0000-5222 Thread Sealant
- 7005 09/07/2016 |Customer Refund 35.90 35.90 100-000-0000-2000 Refund Check
7006 09/07/2016 |Customer Refund 1.39 1.39 100-000-0000-2000 Refund Check
7007 09/07/2016 |Best Best & Krieger 7,400.40 2,889.60 100-600-0000-5403 Professional Services August 2016
4,072.20 100-600-0000-5403 Professional Services August 2016
438.60 100-600-0000-5403 Professional Services August 2016
7008 09/07/2016 |Beyond Software Solutions 840.00 840.00 100-600-0000-5406 IT Services
7009 09/07/2016 |Customer Refund 33.76 33.76 100-000-0000-2000 Refund Check
7010 09/07/2016 |Customer Refund 4.46 4.46 100-000-0000-2000 Refund Check
7011 09/07/2016 |Customer Refund 58.84 58.84 100-000-0000-2000 Refund Check
7012 09/07/2016 |Builders Supply - 29 Palms 6.71 6.71 100-130-0000-5220 SCH40 MIP ADAPTER
7013 09/07/2016 |Burrtec Waste & Recycling 198.62 40.07 100-600-0000-5406 Hatch
Ve 95.00 100-600-0000-5406 Hatch
63.55 100-150-0000-5406 Amboy
7014 09/07/2016 |Calpers 8.80 8.78 100-310-0000-5162 1463
0.02 100-310-0000-5166 27040
7015 09/07/2016 |Calpers 7,431.69 6,538.33 100-310-0000-5162 Retirement 08/14/16 - 08/27/16
435.86 100-310-0000-5162 Retirement 08/14/16 - 08/27/16
457.50 100-310-0000-5162 Retirement 08/14/16 - 08/27/16
7016 09/07/2016 |Canyon City Printing 1,159.13 1,159.13 100-600-0000-5350 Conservation - Shower Timers
7017 09/07/2016 |Customer Refund 43.50 43.50 100-000-0000-2000 Refund Check
7018 09/07/2016 |Carquest Auto Parts 16.92 16.92 100-130-0000-5222 Trans Filter
7019 09/07/2016 |Cdw Government 402.78 318.89 100-160-0000-5301 Mfg Part# PHRX3 UNSPSC: 43211506
83.89 100-160-0000-5301 Mfg Part# VA20555M UNSPSC: 43211902
7020 09/07/2016 |Charley'S Muffler Service 60.00 60.00 100-130-0000-5406 Repair Muffler
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Check Date Range:

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

7021 09/07/2016 |Chem-Tech International 10,006.40 10,006.40 100-150-0000-5211 Load of Sodium Hydroxide (Caustic)
7022 09/07/2016 ::chstomer Refund 13.89 13.89 100-000-0000-2000 Refund Check
7023 09/07/2016 |Customer Refund 16.28 16.28 100-000-0000-2000 Refund Check
7024 09/07/2016 |Customer Refund 9.35 9.35 100-000-0000-2000 Refund Check
7025 09/07/2016 |County Of San Bernardino 138.00 138.00 100-130-0000-5242 Backflow Test General Certification
7026 09/07/2016 Eﬁ‘s;tomer Refund 56.14 56.14 100-000-0000-2000 Refund Check |
7027 09/07/2016 |Customer Refund 61.47 61.47 100-000-0000-2000 Refund Check
7028 09/07/2016 |Desert Hardware 6.24 6.24 100-150-0000-5220 Muratic Acid
7029 09/07/2016 |Customer Refund 58.56 58.56 100-000-0000-2000 Refund Check
7030 09/07/2016 |Customer Refund 67.55 67.55 100-000-0000-2000 Refund Check
7031 09/07/2016 |Customer Refund 22.00 22.00 100-000-0000-2000 Refund Check
7032 09/07/2016 |Hemet Valley Tool & Supply 90.56 10.95 100-130-0000-5222 Button for Chop Saw
7211 100-130-0000-5222 Cement Mixer Coil Assy
7.50 100-130-0000-5222 Freight
7033 09/07/2016 |Jeff Arwick Hi-Desert Ind. 12,166.00 12,166.00 100-875-0000-6001 Retrofit generator power
Electric cables/outlets/sites (Fmergency Generat
7034 09/07/2016 [Home Depot Credit 489.89 489.89 100-150-0000-5220 Salt (Treatment Plant)
7035 09/07/2016 ?:Jra\;llge\j\!ater Works 1,809.00 858.60 100-000-0000-1499 PMNO9CF-X-BBB 1.5" NI MJBL MTR DIR
RD CF BBB (Quote#0325453)
232.20 100-000-0000-1499 HC433B H&C METER BOX BODY
199.80 100-130-0000-5220 HC433 BASE PLATE ONLY
518.40 100-000-0000-1499 HC433CIC H&c #433 CAST IRON COVER
7036 09/07/2016 |Customer Refund 56.94 56.94 100-000-0000-2000 gle}lft\:;d Check
7037 09/07/2016 |Customer Refund 55.32 55.32 100-000-0000-2000 Refund Check
7038 09/07/2016 |Konica Minolta Premier 58.48 58.48 100-600-0000-5223 Property Tax Contract #25254097
7039 09/07/2016 |[Customer Refund 40.06 40.06 100-000-0000-2000 Refund Check
7040 09/07/2016 |Customer Refund 41.06 41.06 100-000-0000-2000 Refund Check
7041 09/07/2016 |Customer Refund 36.98 36.98 100-000-0000-2000 Refund Check
7042 09/07/2016 |Customer Refund 71.80 71.80 100-000-0000-2000 Refund Check
7043 09/07/2016 |Customer Refund 75.00 75.00 100-000-0000-2000 Refund Check
7044 09/07/2016 |Mcmaster-Carr Supply Co. 641.78 19.50 100-150-0000-5220 Filter Element
130.90 100-150-0000-5220 Replacement Filter Element Qil-Removal
346.04 100-150-0000-5220 Qgpllzlalf:ee;’nent Desiccant,Air Dryer
145.34 100-130-0000-5220 Full-Brim Hard Hat/White Bump Cap
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Check Date Range:

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

7045 09/07/2016 |Micro Motion, Inc. 2,528.95 2,528.95 100-850-0000-6001 Troubleshoot Magnetic flow meters
Well#11 (Account#150263266)
7046 09/07/2016 |Customer Refund 4.05 4.05 100-000-0000-2000 Refund Check
7047 09/07/2016 |Minolta Business Systems 121.26 121.26 100-600-0000-5223 07/23/2016 - 08/22/2016
7048 09/07/2016 [Napa Auto Parts 314.99 11.53 100-130-0000-5222 Windshield Fluid (Shop Supplies)
51.32 100-130-0000-5222 Transmission Fluid (Shop Supplies)
249.33 100-130-0000-5222 Ball Hitch/ Pintle Receiver Adapter
2.81 100-130-0000-5222 Glad Hands
7049 09/07/2016 |Office Supplies Plus Inc. 14.17 14.17 100-130-0000-5406 Shipping Fee (Yale Chase)
7050 09/07/2016 |Customer Refund 42.24 42.24 100-000-0000-2000 Refund Check
7051 09/07/2016 |Customer Refund 34.37 34.37 100-000-0000-2000 Refund Check
7052 09/07/2016 |Palm Springs Motors Inc. 366.19 366.19 100-130-0000-5222 Charcaol Canister
7053 09/07/2016 |Customer Refund 61.84 61.84 100-000-0000-2000 Refund Check
7054 09/07/2016 |Pitney Bowes 466.62 466.62 100-600-0000-5223 06/30/2016 - 09/29/2016
7055 09/07/2016 |Customer Refund 14.25 14.25 100-000-0000-2000 Refund Check
7056 09/07/2016 |Customer Refund 42.33 42.33 100-000-0000-2000 Refund Check
7057 09/07/2016 |Customer Refund 19.83 19.83 100-000-0000-2000 Refund Check
7058 05/07/2016 |Protection One Monitoring 29.85 29.85 100-150-0000-5406 Amboy 9/1/16 - 11/30/16
7059 09/07/2016 ll;:ﬁdentiar Overall Supply 389.17 52.53 100-130-0000-5253 Uniforms
336.64 100-130-0000-5253 Uniforms
7060 09/07/2016 |Customer Refund 37.43 37.43 100-000-0000-2000 Refund Check
7061 09/07/2016 |Customer Refund 37.35 37.35 100-000-0000-2000 Refund Check
7062 09/07/2016 |Customer Refund 14.05 14.05 100-000-0000-2000 Refund Check
7063 09/07/2016 |Customer Refund 22.53 22.53 100-000-0000-2000 Refund Check
7064 09/07/2016 |S.C.E. 20,432.88 2,714.28 100-110-0000-5201 Well 14
25.63 100-110-0000-5201 Michels
1,488.36 100-110-0000-5201 Well 16
84.12 100-110-0000-5201 Donnell
1,101.09 100-120-0000-5201 Booster HIN, H2S
2,456.16 100-110-0000-5201 Well 17
24.59 100-110-0000-5201 Well 4
2,065.34 100-600-0000-5201 Hatch
9,463.88 100-110-0000-5201 Well TP-1 Amboy
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Check Date Range:

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

1,009.43 100-150-0000-5201 Plant

7065 09/07/2016 |San Bernardino County 108.00 108.00 100-600-0000-5406 Recording fees/Notary
7066 09/07/2016 |San Bernardino County 2.00 2.00 100-130-0000-5301 Assessor maps
7067 09/07/2016 |Customer Refund 45.32 45.32 100-000-0000-2000 Refund Check
7068 09/07/2016 |Shoplet.Com 191.97 191.97 100-600-0000-5301 Office Supplies
7069 09/07/2016 |Susan L. Simmons 718.75 718.75 100-600-0000-5406 Janitorial Services
7070 09/07/2016 |Customer Refund 6.16 6.16 100-000-0000-2000 Refund Check
7071 09/07/2016 |Southern Calif. Gas Co. 1.05 1.05 100-600-0000-5202 Hatch
7072 09/07/2016 |Bob Stephenson 100.00 100.00 100-610-0000-5350 Video recording board meeting
7073 09/07/2016 |Customer Refund 54.90 54.90 100-000-0000-2000 Refund Check
7074 09/07/2016 |Customer Refund 32.46 32.46 100-000-0000-2000 Refund Check
7075 09/07/2016 |Customer Refund 55.77 55.77 100-000-0000-2000 Refund Check
7076 09/07/2016 |(Customer Refund 12.83 12.83 100-000-0000-2000 Refund Check
7077 09/07/2016 |Customer Refund 49.30 49.30 100-000-0000-2000 Refund Check
7078 09/07/2016 |Underground Service Alert 39.00 39.00 100-130-0000-5406 26 new tickets
7079 09/07/2016 |United Cerebral Palsy 242.59 242.59 100-160-0000-5406 Mail Production
7080 09/07/2016 C;;(;(l;ond Welding Supply 76.87 50.00 100-130-0000-5222 Tubing

26.87 100-130-0000-5222 Flat/Angle Stock
7082 09/07/2016 |Customer Refund 462.49 462.49 100-000-0000-2000 AR Refund
7083 09/07/2016 |Customer Refund 68.42 68.42 100-000-0000-2000 Refund Check
7084 09/07/2016 |Customer Refund 5.79 5.79 100-000-0000-2000 Refund Check
7085 09/07/2016 |Yale/Chase Equipment 46.09 36.09 100-130-0000-5222 Brake Reservoir G.A. Parts Quote#

SPQ51726

10.00 100-130-0000-5222 CUS- Inbound Freight
7086 09/07/2016 |Customer Refund 38.88 38.88 100-000-0000-2000 Refund Check
7087 09/07/2016 |Customer Refund 61.26 61.26 100-000-0000-2000 Refund Check
7088 09/21/2016 |Accela, Inc. #774375 1,416.00 1,416.00 100-600-0000-5408 Web Payments
7089 09/21/2016 |Customer Refund 51.46 51.46 100-000-0000-2000 Refund Check
7050 09/21/2016 |Customer Refund 34.05 34.05 100-000-0000-2000 Refund Check
7091 09/21/2016 |Customer Refund 48.76 48.76 100-000-0000-2000 Refund Check
7092 09/21/2016 |Autozone Inc. 44.44 23.16 100-130-0000-5228 Test Light

21.28 100-130-0000-5228 39MM AXLE NUT SOCKET
7093 09/21/2016 |Avalon Urgent Care 100.00 100.00 100-130-0000-5242 Physical
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Check Date Range:

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

7094 09/21/2016 |Customer Refund 54.09 54.09 100-000-0000-2000 Refund Check
7096 09/21/2016 |Beyond Software Solutions 480.00 480.00 100-600-0000-5406 IT Services
7097 09/21/2016 |Builders Supply - 29 Palms 7.32 7.32 100-130-0000-5220 Gloss Gold Paint/Plug
7098 09/21/2016 |Customer Refund 53.00 53.00 100-000-0000-2000 Refund Check
7099 09/21/2016 |Calpers 6,740.15 6,728.14 100-600-0000-5165 1463 unfunded accrued liability
11.94 100-600-0000-5165 27040 unfunded accrued liability
0.07 100-600-0000-5165 27040 unfunded accrued liability
7100 09/21/2016 |Calpers 7,422.09 6,528.73 100-310-0000-5162 Retirement 8/28/16 - 9/10/16
435.86 100-310-0000-5162 Retirement 8/28/16 - 9/10/16
457.50 100-310-0000-5162 Retirement 8/28/16 - 9/10/16
7101 09/21/2016 |Customer Refund 29.25 29.25 100-000-0000-2000 Refund Check
7102 09/21/2016 |Cdw Government 326.25 293.51 100-160-0000-5301 Mfg. Part#: JGS524PE-100NAS UNSPSC:
43222612 Netaear ProSAFE 2
32.74 100-160-0000-5301 Mfg. Part#: CABSHELF UNSPSC:
24102001 Server Rack Cahinet
7103 09/21/2016 |Chem-Tech International 5,814.89 5,814.89 100-150-0000-5211 Load of Acid (Treatment Plant)
7104 09/21/2016 ICrl‘ifwcal Lab of San Bern. 2,611.00 2,611.00 100-140-0000-5405 Water Samples
7105 09/21/2016 |Customer Refund 46.72 46.72 100-000-0000-2000 Refund Check
7106 09/21/2016 |Customer Refund 2591 25.91 100-000-0000-2000 Refund Check
7107 09/21/2016 |Customer Refund 36.11 36.11 100-000-0000-2000 Refund Check
7108 09/21/2016 |Customer Refund 2.94 2.94 100-000-0000-2000 Refund Check
7109 09/21/2016 |Customer Refund 13.46 13.46 100-000-0000-2000 Refund Check
7110 09/21/2016 |Customer Refund 2.94 2.94 100-000-0000-2000 Refund Check
7111 09/21/2016 |Frontier Communications 299.52 140.32 100-600-0000-5203 Hatch
159.20 100-150-0000-5203 Plant
7112 09/21/2016 |Customer Refund 23.10 23.10 100-000-0000-2000 Refund Check
7113 09/21/2016 |Garda Cl West Inc. 1,029.55 1,013.55 100-600-0000-5406 Courier Service
16.00 100-600-0000-5406 Courier Service - Excess items
7114 09/21/2016 |Geographic Data and 15,470.00 15,470.00 100-875-0000-6001 Trimble GEO Explorer XH 7000
Management
7115 09/21/2016 |Customer Refund 33.70 33.70 100-000-0000-2000 Refund Check
7116 09/21/2016 |Customer Refund 9.16 9.16 100-000-0000-2000 Refund Check
7117 09/21/2016 |Hi-Desert Publishing Co. 900.00 900.00 100-600-0000-5409 Legals - Board of Directors
7118 09/21/2016 |Customer Refund 39.48 39.48 100-000-0000-2000 Refund Check
7119 09/21/2016 |Customer Refund 51.94 14.25 100-000-0000-2000 Refund Check
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Check Date Range:

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

37.69 100-000-0000-2000 Refund Check
7120 09/21/2016 |Customer Refund 47.66 47.66 100-000-0000-2000 Refund Check
7121 09/21/2016 |Inter-Valley Pool Supply 950.40 950.40 100-140-0000-5211 Carboys of Sodium Hypochlorite 12.5% 5
Gallon Multichlor NSF 60
7122 09/21/2016 |Customer Refund 6.00 6.00 100-000-0000-2000 Refund Check
7123 09/21/2016 |Customer Refund 13.38 13.38 100-000-0000-2000 Refund Check
7124 09/21/2016 |Kennedy/Jenks Consultants 1,290.00 1,290.00 100-600-0000-5412 Professional Services
7125 09/21/2016 |Customer Refund 29.61 29.61 100-000-0000-2000 Refund Check
7126 09/21/2016 |Konica Minolta Premier 474.74 155.97 100-150-0000-5223 09/01/2016 - 09/30/2016
318.77 100-600-0000-5223 09/01/2016 - 09/30/2016
7127 09/21/2016 |Customer Refund 25.73 25.73 100-000-0000-2000 Refund Check
7128 09/21/2016 |[Customer Refund 45.03 45.03 100-000-0000-2000 Refund Check
7129 09/21/2016 |Customer Refund 67.00 67.00 100-108-0000-4207 Refund Meter Test Fee
7130 09/21/2016 |Customer Refund 20.77 20.77 100-000-0000-2000 Refund Check
7131 09/21/2016 |Customer Refund 20.61 20.61 100-000-0000-2000 Refund Check
7132 09/21/2016 |Customer Refund 470.46 470.46 100-000-0000-2000 Refund Check
7133 09/21/2016 |Mcmaster-Carr Supply Co. 41.98 12.00 100-150-0000-5220 Crack-Resistant Tubing
29.98 100-150-0000-5220 Water Filter Cartridge, 0" Height, 50
Microns
7134 09/21/2016 |Micro Motion, Inc. 1,580.91 1,580.91 100-110-0000-5220 Transmitter (8712E Remote) Proposal #
7135 09/21/2016 |Customer Refund 22.16 22.16 100-000-0000-2000 SZ?Jnldl -('_}heck
7136 09/21/2016 |Customer Refund 10.55 10.55 100-000-0000-2000 Refund Check
7137 09/21/2016 |Platinum Consulting Group 6,042.50 6,042.50 100-600-0000-5401 Monthly retainer Aug.2016
7138 09/21/2016 |Prudential Overall Supply 789.33 205.64 100-130-0000-5253 Uniforms
52.53 100-130-0000-5253 Uniforms
261.71 100-130-0000-5253 Uniforms
52.53 100-130-0000-5253 Uniforms
52.53 100-130-0000-5253 Uniforms
164.39 100-130-0000-5253 Uniforms
7139 09/21/2016 |Customer Refund 14.26 14.26 100-000-0000-2000 Refund Check
7140 09/21/2016 |Regional Government 1,219.00 1,219.00 100-600-0000-5406 Contract Services
7141 09/21/2016 éfjrs\égrﬁer Refund 32.97 32.97 100-000-0000-2000 Refund Check
7142 09/21/2016 |[S.C.E. 7,006.61 2,872.15 100-120-0000-5201 Booster TP-1 Cactus
1,739.57 100-110-0000-5201 Well 1
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Check Date Range:

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

53.92 100-120-0000-5201 D.H. Resv. & Hydro
810.07 100-120-0000-5201 Booster Two Mile
1,530.90 100-110-0000-5201 Well 11
7143 09/21/2016 |Customer Refund 68.29 68.29 100-000-0000-2000 Refund Check
7144 09/21/2016 |[San Bernardino Co. Fire 1,662.00 1,662.00 100-000-0000-1600 Cupa Permits
7145 09/21/2016 |Customer Refund 12.37 12.37 100-000-0000-2000 Refund Check
7146 09/21/2016 |Customer Refund 33.41 33.41 100-000-0000-2000 Refund Check
7147 09/21/2016 |Customer Refund 53.36 53.36 100-000-0000-2000 Refund Check
7148 09/21/2016 [{SWRCB-DWOCP 90.00 90.00 100-130-0000-5242 Water Treatment Cert Renewal/Minatrea
7149 09/21/2016 |TelePacific Communications 621.83 621.83 100-600-0000-5203 Hatch
7150 09/21/2016 |Business Class Time 129.99 129.99 100-150-0000-5203 Plant
Warner Cable
7151 09/21/2016 |Trophy Express 10.26 10.26 100-610-0000-5301 Nameplate - Director Coghill
7152 09/21/2016 |[Union Bank 6,206.89 2,499.95 100-875-0000-6001 Security Cameras
53.37 100-130-0000-5222 Husgvarna Cylinder Kit
201.99 100-610-0000-5301 Atomic Clock
16.51 100-130-0000-5222 Husqgvarna Cylinder Gasket
1,586.31 100-600-0000-5301 Backpack Emergency Kit
28.31 100-600-0000-5301 Cell Charger
580.00 100-600-0000-5330 CSDA Annual Conference - Matt Shragge
99.00 100-600-0000-5330 Tri-State Seminar - Mike Minatrea
285.60 100-600-0000-5330 South Point Hotel - Robert Shelton
285.60 100-600-0000-5330 South Point Hotel - Mike Minatrea
99.00 100-600-0000-5330 Tri-State Seminar - Robert Shelton
80.00 100-600-0000-5406 Microsoft
101.87 100-600-0000-5301 Backpack Emergency Kit
258.92 100-600-0000-5301 Map Binders
30.46 100-600-0000-5330 Lunch Meeting
7153 09/21/2016 |Usa Blue Book 150.72 150.72 100-150-0000-5220 Graduated Cylinder
7154 09/21/2016 (Vagabond Welding Supply 125.28 125.28 100-130-0000-5228 Welding Helmet
7155 09/21/2016 |Van Dyke Corp. 85.00 85.00 100-130-0000-5223 Equipment Rental Confined Space Monitor
7156 09/21/2016 |Customer Refund 63.52 63.52 100-000-0000-2000 ée?ﬁ:d Check
7157 09/21/2016 |Water Education Group 4,312.50 4,312.50 100-600-0000-5350 2017 Conservation Calendars
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Check Date Range:

Twentvnine Palms Water District

9/1/2016 thru 9/30/2016

7158

09/21/2016

Customer Refund

4.48 4.48 100-000-0000-2000 Refund Check
7159 09/21/2016 |Customer Refund 10.50 10.50 100-000-0000-2000 Refund Check
Total $175,016.96
10/19/2016 3:32:49 PM
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Twentvnine Palms Water District

Check Date Range:  8/1/2016 thru 9/30/2016

CkNo CkDate Payable To Ck Amt Ck Detail GL Acct No Description
5802 08/10/2016 |Acwa Joint Powers 21,517.41 (6,137.50)|  200-210-0000-5140  |Health Benefits Sept. 2016
Insurance Authority

(411.48) 200-210-0000-5141 Health Benefits Sept. 2016

(187.03) 200-210-0000-5142 Health Benefits Sept. 2016

1,540.35 200-000-0000-2100 Health Benefits - Chief

5806 08/10/2016 |Best Best & Krieger 3,185.60 77.40 200-230-0000-5403 Professional Services
5841 08/10/2016 |Platinum Consulting Group 12,142.50 1,500.00 200-230-0000-5401 Monthly Retainer April 2016
5846 08/10/2016 |San Bernardino County Fire 98.38 98.38 200-220-0000-5203 6/21/16 - 6/30/16 Cable
5981 08/24/2016 \[;;Q;_on Wireless 553.96 228.06 200-220-0000-5203 Wireless/Closing Bill
7081 09/07/2016 |Volunteer Firefighter 117.72 117.72 200-215-0000-5102 Mileage Reimbursement June 2016
7095 09/21/2016 |Best Best & Krieger 438.60 438.60 200-230-0000-5403 Services Rendered
Total ($5,816.20)

10/19/2016 10:58:31 AM Page 1
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TWENTYNINE PALMS WATER DISTRICT
72401 Hatch Road/P. O. Box 1735

Twentynine Palms, CA 92277-1000
PHONE (760) 367-7546 FAX (760) 367-6612

TO: Board of Directors
FROM: Mike Minatrea, Operations Superintendent
DATE: October 17, 2016

SUBJECT: Management Report

A. The Operations and Maintenance Department performed the following tasks during the month
of September 2016:

1. Responded to 30 Underground Service Alerts
2. Responded to and repaired

a. 0 water main leaks

b. 2 water meter leaks

C. 2 service line leaks

d. O fire hydrant repair/maintenance
Installed 0 new services

Replaced 6 customer gate valves

Performed 8 leak audits

Painted 27 fire hydrants

Performed 8 customer pressure checks
Replaced 11 water meters

Tested and exercised emergency generators
10 Sounded wells for September

11. 2 water waste complaints reported

NGO PAW

B. The following customer service tasks were performed:

1. 138 work orders were generated from reading meters

2. 78 work orders were generated from billing variance list

3. 368 work orders were generated for turn on or turn off

4. 571 termination notices were distributed

5. 98 non-pay turn offs were performed

6. 120 extensions were granted

7. 15 extensions were shut off for non-payment

8. 7 payment schedule has been granted

9. 0 payment schedules failed, total outstanding $0

10. 17 customer requests and 5 complaints were logged and investigated

C. Valve and Hydrant Maintenance Update

Valves Exercised Dead Ends Flushed
(Began 06/16) (Began 7/16)
Current Month 74 17
Year to Date *1,686 289

*Triennial cycle
D. Status of Cross-Connection Control Program (Quarterly)

In District 2016
Test/Surveys

Cross-Connection Devices 340 284



TWENTYNINE PALMS WATER DISTRICT
SETEMBER WATER QUALITY AND ENGINEERING REPORT

ENGINEERING

A. No items to report.

WATER QUALITY

A. Chlorine Levels: Average levels maintained in the storage and distribution

system ranged from a low of 0.08 mg/L to a high of 0.29 mg/L. Chlorination
point (the point where chlorine is introduced into the distribution system)
averages ranged from 0.20 mg/L to 0.52 mg/L.

B. Bacteria Samples: A total of 38 routine bacteria samples were collected at
test points for the storage and distribution system during this past month. In

addition 9 special bacteria samples were collected. All routine and special
samples indicated ABSENT for Colilert.

C. Fluoride Samples: A total of 16 fluoride samples were collected at established
test points for the storage and distribution system, and 8 fluoride samples were
taken from potable water production wells. Fluoride levels in the distribution
system ranged from a low of 0.78 mg/L to a high of 2.4 mg/L. Fluoride

measurements collected at the wells ranged from a low of 0.32 to a high of 2.5
mg/L.

- General Physical: A total of 11 general physical samples were collected from
established locations as a part of routine testing requirements. Levels reported
for color are <3, 1 for threshold odor and <0.1 - 0.3 for turbidity.
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TWENTYNINE PALMS WATER DEPARTMENT

FINANCIAL REPORT

For The Month Of

August 2016

PRELIMINARY -SUBJECT TO YEAR-END
AND AUDIT ADJUSTMENTS



TWENTYNINE PALMS WATER DEPARTMENT
STATEMENT OF INVESTMENTS AND RESERVES

August 2016
(Unaudited)
Prior Current
Operating Funds & Internal Reserves: Balance Deposits Disbursements Balance Market
Operating Funds - LAIF § 4425211 S 7177 5 (1,650,650) § 2,781.738 § 2,783,466
Election Fund Reserve - LAIF 20,891 34 - 20,925 20,938
Internal Operating Reserve - LAIF 164,410 267 - 164.677 164,779
Internal Debt Retirement Reserve - LAIF - - - - -
Capital Funds for Primary Infrastructure - LAIF 48,419 729 - 49,147 49,178
Capital Funds for Secondary Infrastructure - LAIF 43,172 70 - 43,242 43,269
Total Investments $ 4,702,103 § 8276 $ (1,650,650) $ 3,059,729 $ 3,061,630

CERTIFICATION

I certify that (1) all investment actions executed since the last report have been made in full compliance with the District's Investment
Policy and, (2) the District will meet its expenditure obligations for the next six months as required by California Government Code

Sections 53646(b)(2) and (3), respectively.

Cindy Byerrum, CPA
Contract CPA

** Market values are adjusted on this report on a quarterly basis and recorded in the District's financials statements at the end of the

fiscal year



Operating Revenues
Non-Operating Revenues
Total Revenue Available to
Fund Operations & CapitalR&R

Operating Expenses

Non-Operating Expenses
Net Revenues Available to Fund Capital
Related Expenditures

District Projects
CIP Projects
Repairs & Replacement
Capital Outlay
Transfers in from Special Revenue Fund (SRF)
Transfers in from SRF for Election
Debt Financing
Increase (Decrease) in Fund Balance

Twentynine Palms Water Department
Statement of Revenues and Expenses
For the Period Ending August 31, 2016

(Unaudited)
August July YTD 16%

2016 2016 YTD Budget Budget Prior YTD
$ 399287 § 370,236 § 769,523 $ 3,799,900 20% $ 656,856
53,126 49,438 102,564 663,400 15% 108,576
452,413 419,674 872,087 4,463,300 20% 765,432
345,224 253,817 588,196 3.235,304 18% 457,114
14,776 14,776 29,551 177,309 17% 27,055
92,413 151,081 254,340 1,050,687 24% 281,263
(31.827) (368) (32.195) (280,000) 11% (129,663)

- - - - 0% -

(12.166)  (13,777) (25.943) (605,000) 4% -
(15,470) - (15,470) (180,000) 9% (4,798)
5.311 5311 10,622 77,400 14% 10,454

- = = = 0% -

. - - - 0% u
$ 38,261 § 142,247 § 191,353 % 63,087 303% % 157,256




1 Operating Revenues
2 Water Sales
3 RTS
4  Other Operating Revenue
5 Total Operating Revenues
6 Non-Operating Revenues
7 Capital Impact Fees
8 Water Availability Assessment
9 Interest Revenue
10  Other Penalties
11 Reimbursed Expenses
12 Other Non-Operating Revenue

13 Total Non-Operating Revenues
14 Total Revenues

15 Operating Expenditures
16 Source of Supply

17 Labor & Benefits

18 Direct Expenses

19 Total Source of Supply
20 Pumping

21 Labor & Benefits

22 Direct Expenses

23 Total Pumping

24 Transmission & Distribution
25 Labor & Benefits
26 Direct Expenses

27 Total Transmission & Distribution

28 Treatment Wells
29 Labor & Benefits
30 Direct Expenses

31 Total Treatment Wells

32 Treatment Facility
33 Labor & Benefits
34 Direct Expenses

35 Total Treatment Facility

36 Customer Accounts
37 Labor & Benefits
38 Direct Expenses

39 Total Customer Accounts

40 General Administration

41 Outside Services

42 Direct Expenses

43 Fire Department Reimbursements

44 Total General Admin.

45 Employee Salaries

Twentynine Palms Water Department
Detail Statement of Revenues and Expenses
For the Period Ending August 31, 2016

(Unaudited)
August July YTD 16%
2016 2016 YTD Budget Budget  Prior YTD
$ 296,153 § 272,143 $ 568,296 $ 2,529,800 22% $ 438,908
89,562 89,669 179,231 1,161,200 15% 196,390
13,572 8,425 21,997 108,900 20% 21,557
399,287 370,236 769,523 3,799,900 20% 656,856
650 - 650 4,000 16% 1,950
49,258 49,258 98,517 591,100 17% 98,517
- - - 37,500 0% -
- . = 22,600 0% -
2,716 8 2,722 4,600 59% 7,659
502 174 676 3,600 19% 450
53,126 49,438 102,564 663,400 15% 108,576
452,413 419,674 872,087 4,463,300 20% 765,432
1,280 1.684 2,963 7,800 38% 892
24,432 21,784 46,216 292,670 16% 45,234
25,712 23,468 49,180 300,470 16% 46,127
95 255 350 100 350% -
7,184 8,276 15,460 109,100 14% 17,880
7,279 8,531 15,809 109,200 14% 17,880
55,808 40,488 96,295 600,320 16% 62,979
24,269 13,185 37,453 294,800 13% 37,985
80,077 53,673 133,749 895,120 15% 100,964
4,032 2,780 6,811 41,000 17% 5,851
2,611 1,899 4,510 29,349 15% 4,705
6,643 4,679 11,321 70,349 16% 10,556
25,647 9,978 35,625 161,900 22% 25,518
26,747 49,144 65,046 382,865 17% 45,108
52,394 59,122 100,672 544,765 18% 70,626
17,041 10,242 27,283 132,800 21% 21,947
7,038 455 7,494 33,400 22% 938
24,079 10,697 34,776 166,200 21% 22,885
36,332 20,272 56,604 290,200 20% 48,365
17,708 15,663 33,371 190,300 18% 21,641
. % - - 0% (9,160)
54,040 35,935 89,975 480,500 19% 60,846



46
47

Direct Labor
Less Transfer to Operations

48 Total General & Admin. Salaries

49 Employee Benefits

49
50
51

Health Benefits
Payroll Taxes
Retirement Expenses

52 Total Employee Benefits

53 Board of Directors

54
55

Directors' Fees
Direct Expenses

56 Total Board of Directors

57 Total Operating Expenditures

58 Non-Operating Expenditures

59
60

Debt Service, Principle
Debt Service, Interest

61 Total Debt Service

62
63
64

Depreciation Expense
Unfunded PERS
Unfunded OPEB Liability

65 Total Non-Operating Expenditures

66 Total Expenditures

67

68
69
70
71
72
73
74
75

76

Twentynine Palms Water Department
Detail Statement of Revenues and Expenses
For the Period Ending August 31, 2016

Net Revenues Available to Fund Capital

Related Expenditures

Carryover Projects

Capital Improvement Projects

Repair, Rehabilitation, & Maintenance
Capital Outlay

Transfer To CalPERS

Transfer From Special Revenue
Transfers in from SRF for Election
Debt Retirement

Increase (Decrease) In Fund Balance

(Unaudited)
August July YTD 16%
2016 2016 YTD Budget Budget  Prior YTD
150,716 81,948 232,663 1,053,100 22% 150,287
98,266 56,832 155,097 785,400 20% 102,826
52,450 25,116 77,566 267,700 29% 47,461
4,334 6,075 10,408 72,700 14% 14,610
16,985 9,402 26,387 156,200 17% 36,651
16,466 16,288 32,754 157,500 21% 26,318
37,785 31,765 69,549 386,400 18% 77,578
1,900 600 2,500 7,400 34% 800
2,867 232 3,099 7,200 43% 1,390
4,767 832 5,599 14,600 38% 2,190
345,224 253,817 588,196 3,235,304 18% 457,114
- z - - 0% z
. y 5 - 0% ,
o - = = 0% =
. . = - 0% -
6,728 6,728 13,456 80,738 17% 11,297
8,048 8,048 16,095 96,571 17% 15,758
14,776 14,776 29,551 177,309 17% 27,055
360,000 268,593 617,747 3,412,613 18% 484,169
92,413 151,081 254,340 1,050,687 24% 281,263
(31,827) (368) (32,195) (280,000} 11% (129,663)
- . = - 0% .
(12,166) (13,777) (25,943) (605,000) 4% -
(15,470) - (15,470) (180,000) 9% (4,798)
. 2 . - 0% <
5,311 5,311 10,622 77,400 14% 10,454
- . . - 0% .
- . & - 0% ’
$ 38,261 § 142,247 § 191353 § 63,087 303% $ 157,256




1 Tower Revenues
2 Less Transfers Qut to Fire
3 Less Transfers Qut To Water
## Transfer to PARS Trust
Ending Balance To Retain In LAIF

Twentynine Palms Water Department
Special Revenue Fund
For the Period Ending August 31, 2016

(Unaudited)
YTD
August July 16% Prior
2016 2016 YTD Budget Budget YTD
$ 8,644 § 3,644 § 13955 § 117,400 12% § 20,908
$ . N/A $  (10,454)
b (531D % (531D % (10,622) § (77.400) 14% § (10,454)
3 (3,333) $§ (3,333) § (3,333 § (40,000) $ -
$ - $ - $ - S - $ -




Twentynine Palms Water Department
Carryover CIP/Current CIP and R&M/Capital Outlay
For the Period Ending August 31, 2016

(Unaudited)
Remaining
Budget Current Year Budget /
Carryover Capital Approved in Previous Years FY 16/17 Expenditures (Over Budget)
District Projects
USGS Study 150,000 150,000
Hazard Mitigation Plan 30,000 30,000
Treatment Plant Pond 3 - 32,195 (32.195)
Salt Nutrient Monitoring Wells 100,000 100,000
Total Carryover Capital Approved in Previous Years 280,000 32,195 247,805
Repairs, Rehabilitiation, & Maintenance
Plant 6 Electrical and Well Upgrade 250,000 250,000
Emergency Repairs, Unspecified 50,000 50,000
Repiping/Distribution System Upgrades 50,000 12,166 37,834
Reservoir Recoating and/or Cathodic Protection 175,000 175,000
Reservoir or Pipeline Replacement - -
Fuel Tank Upgrade - -
Administrative Office Roof Repair 30,000 30,000
Booster Station Upgrade - -
Administrative Office Asphalt Seal Coat 20,000 20,000
Well Rehabilitation - -
Fluoride Plant Instrumentation\Coating 30,000 13,777 16,223
Total Repairs & Maintenance 605,000 25,943 579,057
Capital Outlay
Vehicle Replacements 50,000 50,000
Computer/Technology Replacements 40,000 40,000
GIS 50,000 15,470 34,530
Fencing Upgrade 15,000 15,000
One-Time Existing Conditions Sampling Event 25,000 25,000
Telephone Purchase - -
Total Capital Outlay 180,000 15,470 164,530
TOTAL $ 1,065,000 $ 73,608 § 991,392
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