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Executive Summary

Executive Summary

In October 2006, the Nipomo Community Services District (NCSD or District) Board of
Directors authorized this Master Plan Update (MPU) to its March 2002 Water and Sewer Master
Plan Update. Much has changed since the last update, including increased SLO LAFCO sphere
of influence service areas, water supply limitations, and overall growth in residential
development. The purpose of this MPU is to acknowledge projects completed under previous
master plans, add new projects to meet current and future needs, estimate costs and priorities for
these new projects, and evaluate the District’s current and future Utility Department staffing to
operate and maintain these improvements.

This MPU was performed in conjunction with several other District studies and efforts, including
the Water Supply Alternatives Study, the Southland Wastewater Treatment Facility Master Plan,
and the Sanitary Sewer Overflow Regulations. The recommendations resulting from these
studies are integrated into this MPU.

Both the Town and Blacklake water and sewer systems are evaluated in this MPU. Given the
anticipated integration of the Town and Blacklake water systems, the entire water system is
analyzed as a whole. The sewer systems for Town and Blacklake are analyzed as two
independent systems due to the separate natures of their wastewater collection systems and
treatment plants.

Also incorporated into this MPU’s Scope of Work is the evaluation of a wide-ranging list of
project ideas and concepts from water-reuse and reclamation to desalination, to water-tank
mixing, to conversion of well-motors from electric to natural gas. These miscellaneous additional
projects are reviewed briefly in this MPU and discussed in detail in the Appendices.

The overall methodology used in preparing this MPU consists of developing future water demand
and sewer flow projections, analyzing the existing and future water and sewer systems using
advanced hydraulic computer software programs, reviewing current and anticipated regulatory
requirements, reviewing hazard and security preparation requirements, reviewing and evaluating
miscellaneous projects and programs envisioned by the District, developing cost estimates and a
prioritized list of recommended water and sewer system improvements, and developing the
complement utility department staffing levels to support the new facilities.

The MPU is organized into five main sections, Section 1 — Introduction, Section 2 — Water
System, Section 3 — Sewer System, Section 4 — Staffing, and Section 5 - Implementation. Section
1 presents background information and the overall purpose of the document. Sections 2 and 3
present the analysis and project recommendations for the water and sewer systems, respectively.
Section 4 presents staffing information and a system-wide preventative maintenance program.
And, Section 5 presents a general sequencing plan for implementing the various projects and
recommendations.

The remainder of this Executive Summary reviews the key points of this MPU.
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Executive Summary

Water Demand and Sewer Flow Projections. This MPU presents an analysis of population
and system use projections to the year 2030, based on General Plan at Build-Out (Scenario 1)
discussed in Technical Memorandum 1 (Appendix A). Load projections based on this build-
out scenario were used for system modeling. The load projections used are shown in the
tables below:

ES-1: Summary of Water Demand Projections & Peaking Factors
(Based on Observed FY05-06 Water Use Rates)

Condition/ Annual Average Daily Maximum Peak Hourly
Demand Demand Demand Daily Demand Demand
{ADD) (MDD) (PHD)
units AFY MGD MGD MGD
(1 MGD = 1121
Peaking Factor'” AFY) 1.7 x ADD 3.78 x ADD
Existing 3,000 2.67 4.53 10.09
Future 6,200 5.57 9.47 21.05
1. Refer to Appendix A, Tech Memo 1 for more information.
ES-2: Summary of Sewer Flow Projections & Peaking Factors
(Based on Observed FY05-06 Water Use Rates)
Southland WWTP Average Annual Peak Dry Weather Peak Wet Weather
Flow Flow Flow
(AAF) (PDWF) (PWWF)
units MGD MGD MGD
Peaking Factor'” 1.73 x AAF 2.17 x AAF
Existing 0.63 1.09 1.37
Future 1.28 2.21 2.78

1. Refer to Appendix A, Tech Memo 1 for more information.

Water and Sewer Systems Analysis. Advanced hydraulic computer software models were
developed to review both systems under current and future conditions. Modeling included a
review of system response to various impact scenarios identified by the District and to peak
demand events (i.e. max. day demand plus fire-flow or peak hour demand for the water
system, and peak dry- and wet-weather flows for the sewer system). Models were used to

identify appropriate system improvements to respond to current and anticipated future system
needs.

Modeling of the water system required consideration of future sources of supplemental water
supply. NCSD is developing outside sources of supplemental water to help offset existing
groundwater use and to meet future needs. For purposes of this MPU, it was assumed that
supplemental water sources would include state water (CCWA) in the near- to interim-terms,
and desalinated water in the interim- and future-terms, in amounts as shown in the table
below.
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Executive Summary

ES-3: Assumed Annual Water Supply (AFY) from Sources

Source\Condition Current Near-Term Interim Future
NCSD Wells 3,000 1,000 1,000 1,000
CCWA - 2,500 1,500 0
Desalination - 0 2,000 5,200
Total 3,000 3,500 4,500 6,200

Current and Anticipated Regulatory Requirements Impacts. A number of new
regulations have recently been adopted which govern acceptable water quality standards or
specify system monitoring or operating requirements. This MPU reviews the regulations
relevant to District operations and recommends actions the District should consider to comply
with those regulations.

Water System

Four water quality regulations have recently been enacted by the US EPA which affect
potable public water systems. The regulations include the Unregulated Contaminant
Monitoring Regulation 2 (UCMR 2), the Long Term 2 Enhanced Surface Water Treatment
Rule (LT2), the Ground Water Rule (GWR), and the Stage 2 Disinfectants and Disinfection
Byproducts Rule (DBPR2). The District is currently either exempt or in compliance with
these regulations. Introduction of CCWA as a supplemental water source may require
modifications to certain operations in order to remain in compliance.

Sewer System

The District’s sewer system is currently regulated under separate Waste Discharge
Requirements (WDRs) for both Blacklake and Southland WWTPs and their associated
collection systems. These WDRs are up for periodic renewal, and may be modified by the
RWQCB on renewal to reflect revised effluent quality limitations, flow rates, or system
operating parameters. Additionally, recently-passed WDR Order 2006-0003 (known as the
Sanitary Sewer Overflow Regulation or “SSO”) requires that the District develop a Sewer
System Monitoring Plan (SSMP). The District is currently in compliance with their WDRs
and conditions of the SSO, and is developing their SSMP according to the published
schedule.

Hazard and Security Preparation. System hazard and security preparation must consider
not just natural disasters and force majeure events but also human threats and malicious acts.
This MPU discusses the potential threats to system security and functionality, and identifies
specific steps the District can take to offset those threats. Appendix O of this MPU also
includes a discussion of possible funding sources to help finance those disaster-mitigation
projects.

Recommended Water and Sewer Improvement Projects. This MPU provides
recommendations for system projects to address current needs as well as the projected needs
for the future. Projects were developed to allow the NCSD system to expand appropriately as
development occurs or respond to regulatory and security requirements. Several
miscellaneous projects, including upgrades to the Southland Shop, system improvements
necessary to accommodate County drainage improvement projects, and security/disaster
mitigation projects are included and prioritized in their respective water and sewer
Recommended Improvement Project listings.
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Water System

Projects for the water system were developed to address system needs as identified through
modeling, including: system modifications necessary to resolve flow bottlenecks, develop
essential backbone pipe segments to accommodate supplemental water supply and projected
growth, and address dead end lines. This MPU also reviewed a number of additional
improvement projects or studies, including a desalination Feasibility Study, system
modifications to improve mixing within the storage tanks, and system modifications
necessary to accommodate County drainage system improvements.

These water-system projects are categorized as to those that address existing system needs
and are necessary to bring CCWA water on line (near term projects); projects which address
intermediate-term needs or are associated with bringing the desalination facility on line
(interim term projects); or those which address needs in response to future development
(long-term projects). Projects were then prioritized as to whether they address health, safety,
or ability to serve customers (Priority 1) or whether they address system operational
improvements, efficiency improvements, or water quality improvements (Priority 2).

The table below summarizes costs associated with recommended water system projects.

ES-4: Water System Improvements - Capital Requirements Summary

Near-Term Interim-Term | Future-Term Total
Priority 1 ($) 9,874,000 4,250,000 4,800,000 18,924,000
Priority 2 ($) 826,000 1,170,000 1,996,000
Total $10,700,000 $4,250,000 $5,970,000 $20,920,000

Sewer System

Projects for the sewer system were categorized into the following major components:
collections systems, wastewater treatment, and water reclamation. Projects are categorized as
to whether they address immediate (near-term) system needs, or whether they are necessary
prior to future development (future-term).

Collections projects include those required to eliminate system deficiencies for current and
anticipated future needs, to serve orphan areas within the Prohibition Zone, and to serve arcas
where future growth may occur by extending existing facilities.

Wastewater treatment projects address improvement, upgrades, or modifications to either the
Southland or Blacklake Wastewater Treatment Plants. Projects considered include those
recommended in the Southland Wastewater Treatment Plan Facility Master Plan, sludge
handling projects, and effluent handling projects.

The water reclamation projects consist of the development of an alternative to the current
method of discharging effluent from the Southland WWTF. This project would require
additional feasibility analysis in the near-term and the construction of additional treatment
and effluent discharge systems in the future-term.

The table below summarizes costs associated with recommended sewer system projects.
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ES-5 Sewer System Improvements - Capital Requirements Summary

Near-Term Future-Term
Collection System
Town (tributary to Southland WWTF) $1,800,000 $6,100,000
Blacklake $90,000
Wastewater Treatment
Southland WWTF (Town) $6,230,000 $200,000
Blacklake WWTF $325,000
Water Reclamation
Southland WWTF (Town) $75,000 $7,000,000
Total $8,580,000 $13,300,000

Review system staffing requirements. This MPU reviews current staffing levels and
recommends future staffing levels under anticipated conditions. For current staffing needs,
the MPU recommends a staff increase of two or three positions, including one management
position and one or two field positions. Water use is expected to double from current levels
by the year 2030. Future staffing needs may be expected to increase to 150% - 200% of
current levels and should remain flexible depending on the level of water and wastewater
treatment imposed on the District as well as the types of facilities that are constructed to meet
these requirements.

This MPU includes a review of the District’s preventative maintenance program and provides
recommendations for modification, including, continued development of the accuracy of the
District’s GIS database, Computerized Maintenance Management System software
procurement, and a systematic approach to integrating the current work practices into the
selected software package.

Implementation Plan. This MPU presents a recommended order of implementation of the
proposed improvement projects. A Program EIR is recommended for CEQA review, so that
no subsequent environmental review will be required as implementation progresses.
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Introduction

1. Introduction

This Master Plan Update (MPU) presents an analysis of the current and anticipated future water
and wastewater systems of the Nipomo Community Services District (NCSD or District), and
provides recommendations for system and process improvements to accommodate current and
future needs.

This section presents an overview of the NCSD water and sewer systems and describes the
overall scope of the MPU.

1.1 Background

NCSD Water and Wastewater Systems. The town of Nipomo is an unincorporated area
located in southern San Luis Obispo County on the Central Coast. The District provides
water and wastewater services to the approximately 12,000 residents of Nipomo. Figure 1-1,
Limits of Study Area, shows the current District boundaries for the water and sewer systems.
This Figure also shows the NCSD Sphere of Influence areas, or areas where District service
could expand within the foreseeable future.

The existing water system consists of one main pressure zone, separated by Highway 101 and
Nipomo Creek, with two area designations, Town Division (Town) and Blacklake. The
Town water system is expected to combine with the Blacklake Community system to become
a single water system. Due to the topography of the area, static pressures range from as low
as 40 psi to over 150 psi. The system comprises approximately 85 miles of distribution
system piping ranging in size from 6- to 16-inches, 4,000 service connections, 600 hydrants,
and 1,300 valves. Thirteen groundwater wells (8 of which are active) provide the main
source of water for the community. Six above-ground steel storage tanks totaling 4.4 million
gallons (3.7 MG useable) provides the necessary fire- and emergency-storage volumes and
helps equalize system pressure during high demand periods.

The existing wastewater system includes two independent treatment and collection systems,
one serving the Town area and the other serving the Blacklake community. The Town
system is comprised of approximately 35 miles of gravity sewer pipe ranging in sizes 6- to
15-inches, 3 miles of forcemain sizes 4- to 8-inches, and 11 lift stations which all convey
waste water to the Southland Wastewater Treatment Facility. The Blacklake system is
comprised of approximately 4 miles of gravity sewer pipe ranging in sizes from 6- to 12-
inches, 0.5 miles of forcemain sizes 4- to 6-inches, and 3 lift stations which all convey waste
water to the Blacklake Wastewater Treatment Plant. Approximately half of the Town area is
not yet served by the sewer system and is currently on septic; almost all of the area within the
Blacklake community is sewered.

Master Planning Scenarios. Technical Memorandum 1 (Appendix A) describes three build-
out scenarios which were reviewed: Existing Land Use Under the General Plan (Scenario 1),
Proposed Land Use Under Pending Land Use Amendments (Scenario 2), and High Density
Land Use under a hypothetical assumption (Scenario 3).

The scenario selected by the NCSD Board of Directors as the basis of future demographics
was Scenario 1. This scenario assumes no changes in the existing land use designations and
2.3% population growth between now and the year 2030. Water demand and sewer load
projections based on this scenario were used for modeling and further analysis.
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1.2 Purpose

This MPU updates the 1995 NCSD Master Plan and the 2001 Master Plan Update, both prepared
by Boyle Corporation. Since completion of the 2001 Master Plan Update, there have been
several changes in the Nipomo area or in the regulations which affect the District, including the
stipulated judgment of water use in the Nipomo Mesa Area, the Urban Water Management Plan
2005 Update, completion of several large development projects, an update to LAFCO’s Sphere of
Influence Study, and revisions to the Sewer System Overflow Regulations.

This MPU was prepared to address these changes and respond to other planning needs identified
by the District. This MPU encompasses the following primary tasks:

e Determine the future load projections. This MPU presents an analysis of population and
system use projections to the year 2030. As discussed above, the most likely of the three
build-out scenarios was selected for further review and analysis. Load projections based on
the General Plan scenario (Scenario 1) were used for system modeling and subsequent
deficiency analysis and project identification.

e System modeling. Models were developed to review both the water and sewer systems
under both current and future conditions. Modeling included a review of system response to
various impact scenarios identified by the District. Design criteria used to determine system
deficiencies for modeling purposes are described in detail below.

e Review of current and anticipated regulatory requirements affecting the system. A
number of new regulations have recently been adopted which govern acceptable water quality
standards or specify system monitoring or operating requirements. This MPU reviews the
regulations relevant to District operations and recommends actions the District should
consider to comply with those regulations.

e Review of hazard and security preparation requirements affecting the system. System
hazard and security preparation must consider not just natural disasters but human threats as
well. This MPU discusses the potential threats to system security and functionality, and
identifies specific steps the District can take to offset those threats. Appendix O of this MPU
also includes a discussion of possible funding sources to help finance those disaster-
mitigation projects.

¢ Provide recommendations for future projects. This MPU provides recommendations and
priorities for system projects to address current and future needs, as identified by system
modeling and analysis of current and anticipated storage, supply, and distribution needs.

e Review system staffing requirements. This MPU reviews current staffing levels and
recommends future levels under anticipated conditions. This MPU includes a review of the
District’s preventative maintenance program and recommends modifications.

The above tasks were completed for both the water and sewer systems. The remainder of this
MPU presents the results of these efforts, organized by type of system.

Section 2 addresses the water system and describes the water system flow projections, system
modeling and design criteria, regulatory requirements, hazard and security issues, and
recommended system improvement projects.

Section 3 addresses the wastewater system and describes the sewer load projections, system
modeling and design criteria, regulatory requirements, hazard and security issues, and
recommended projects to address the collection system and treatment facilities.

Section 4 includes staffing information and the system-wide preventative maintenance program.

Section 5 develops an implementation plan for sequencing projects and recommendations.
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1.3 Previous Studies and Reports

The following reports, studies, and other materials were reviewed and incorporated into the
preparation of the MPU.

¢ Sphere of Influence Update, 2004 — NCSD

e Urban Water Management Plan 2005 Update — NCSD

e Water and Sewer Master Plan 2001 Update — Boyle Engineering Corporation

e Southland Wastewater Treatment Facility Master Plan, 2007 — Boyle Engineering
Corporation

e  Water Alternatives Study, 2006 — Boyle Engineering Corporation

e Stipulated Judgment between Santa Maria Valley Conservation District and City of Santa

Maria, 2005
Order No. 2006-0003 Fact Sheet, 2006 — State Water Resources Control Board
e Current RWQCB Permits and Compliance Monitoring Reports

Additional reports, studies, and references are listed in Section 6: References.
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2. Water System

This Section is organized into the following sections: Water Demand Projections, Water Demand
Patterns, Water Supply, Water Storage, Water Distribution, Regulatory Requirements, Hazards
and Security, Miscellaneous Projects, and Projects Summary.

This Section first reviews the factors considered in development of the water system model.
These factors include: water demand projections for determination of future need and calculation
of peaking factors; water demand patterns; current and anticipated supply sources; the anticipated
near-term, interim-term and long-term supply requirements and sources of supplemental water to
meet those requirements; storage capacity and potential shortfalls.

Next, this Section presents the methodologies, assumptions, configuration, and results of the
water modeling and analysis itself. This section reviews current and upcoming regulatory
requirements which may affect the water system, as well as hazard and security issues which
should be considered. These analyses generated recommendations for system improvement
projects.

Finally, this Section presents an analysis and tabulated summary of the recommended projects for
system improvements identified through modeling. This section briefly addresses additional
projects may benefit the water system as well; these additional projects are described in detail in
the Appendices of this MPU.

2.1 Water Demand Projections

This section summarizes the method of analysis and assumptions used in determining water
demand projections. Appendix A, Technical Memorandum 1 — Water Demand and Sewer Flow
Projections, provides additional detail into how these values were calculated. Three water
demand scenarios based on three land use assumptions were evaluated in this technical
memorandum: General Plan, General Plan with Pending Land Use Amendments, and a High
Density Scenario. The NCSD Board of Directors selected the General Plan scenario as the
planning condition. This scenario is used as the basis for the demand calculations for this MPU.

Water demand projections were derived from several sources: District-provided operational data
and records for the Town and Blacklake Divisions, Urban Water Management Plan 2005 Update
(UWMP), SL.O LAFCO Sphere of Influence 2004 Update (SOI), and District supplied FY05-06
Observed Water Use Rates for specific land use types.

From these sources, water duty factors (estimates of water demand expressed in terms of acre-feet
of water used per acre of land per year) were calculated for each of the land use categories within
the District’s service area and are summarized in Table 2-1 below.
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Table 2-1 Water Duty Factors by Land Use Categor

Land Use Designation Units per | Demand Water Duty
Acre per unit Factor
(DU/acre) | (afy/DU) (afy/acre)

Residential
REC — Recreation 1 0.980 0.98
RMF — Residential Multi-Family 15 0.250 3.75
RR — Residential Rural 0.2 0.980 0.20
RSF — Residential Single Family 3.5 0.600 2.10
RS - Residential Suburban 1 0.980 0.98
RL — Rural Lands 0.1 0.980 0.10
Southland Specific Plan 1 0.980 0.98
Blacklake 1.04

Non-Residential
AG — Agriculture 0.00
CR — Commercial Retail 1.42
CS — Commercial Services 0.35
IND — Industrial 0.67
OP - Office Professional 0.26
OS — Open Space 1.18
PF — Public Facility 0.59

The water duty factors were then applied to the land area acreage estimates for each of the land
use categories within the District’s existing service area and an assumed level of development
“occupancy rate” was chosen such that predicted water demand closely matched existing use.
Table 2-2 summarizes the results from this effort.

Table 2-2: Existing Annual Water Demand by Land Use, FY05-06

Land Acres Water Duty Occupancy Estimated Unaccounted Est. Water
Use Factor Rate in 2005 Water Use for Water (% of Production
af.ylacre“) (afv) production) (afv)
Town Division
RMF 150 3.75 59% 332 8% 361
RSF 700 2.1 59% 867 8% 943
RS 900 0.98 59% 520 8% 566
RR 1,380 0.2 59% 163 8% 177
RL 3 0.1 59% 0.18 8% 0.19
AG 110 0 59% 0 8% 0
PF 37 0.59 59% 13 8% 14
oP 34 0.26 59% 5 8% 6
CR 160 1.42 59% 134 8% 146
CS 80 0.35 59% 17 8% 18
0s 11 1.18 59% 8 8% 8
REC 116 0.98 59% 67 8% 73
Subtotal 3,681 2,126 2,312
Black Lake Division
BL 510 1.04 87% 461 8% 501
NCSD
Total 4191 2,587 2,813

1. Based on observed water use rates FY05-06
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As a cross-check, water demand was then calculated based on properties currently being served

and the duty factors shown in Table 2-1. This calculation yielded similar results and was used as
the basis for calibrating the computer model of the water system under existing conditions
(discussed further below). Figure 2-1, Existing Water Service Area, shows the properties that are
currently being served along with their designated land use type.

Future water demand projections were based on the UWMP methodology and updated to reflect
the water duty factors listed in Table 2-1. Results are summarized in Table 2-3. Figure 2-2,
Future Water Service Area, shows all of the properties within the proposed future District

boundary and their designated land use.

Table 2-3: Future Annual Water Demand by Land Use, Buildout and 2030

2005 Estimated | Estimated
Water Water Total Water Water Use
Duty Service | SOI- | SOI- | SOI- | SOI- | SOI- | SOI- Area Use at in Year
Land Use | Factor® | Area ! 1 2 3 4 7 8 served | Buildout 2030 *
{units) afy/ac ac ac ac ac ac ac ac ac afy afy
Residential Land Uses
REC 0.98 631 631 618
RR 0.20 1,404 662 1,264 | 181 3,511 688
RSF 2.10 686 91 777 1,632
RS 0.98 905 84 245 28 1,262 1,237
RL 0.10 4 1,073 1,077 106
Blacklake " 1.04 510 510 530
Southland
Specific Plan 0.98 100 100 98 4,300
RMF 3.75 160 160 600 600
Non-Residential Land Uses
AG 0 12 420 132 58 83 705 0 0
OP 0.26 33 33 9
CR 1.42 160 160 227
CS 0.35 94 104 198 69 289
IND 0.67 0 0 0 0
(OF:] 1.18 11 11 13 13
PF 0.59 38 5 43 25 24
MUC 0 0
Total Use | | 4648 [ 1,082 | 132 | 238 [ 1,522 [ 1,375 | 181 | 9178 | 5852 [ 5226
In-Lieu NMMA Groundwater Recharge ™ 600
Unaccounted System Losses (8%) | 420
Total Demand [ [ | | [ [ I | 6,246

1: UWMP 2005 Update Appendix E
2: Residential Rates Observed FY05-06, Non-residential rates UWMP Table 15
3: UWMP 2005 Update Appendix Table 35.
4: Limited by 2.3% Growth Rate

The values shown in Table 2-4 below are used throughout the remainder of this MPU to simplify
discussions of the Existing and Future conditions. The Existing Condition water demand
projection is rounded to 3,000 acre-feet per year and the Future Condition (Year 2030) to 6,200

acre-feet per year. Refer to Technical Memorandum 1 (Appendix A) for additional information.
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Table 2-4: Summary of Water Demand Projections & Peaking Factors
(Based on Observed FY05-06 Water Use Rates)

Condition/ Annual Average Daily Maximum Peak Hourly
Demand Demand Demand Daily Demand Demand
(ADD) (MDD) (PHD)
Peaking Factor™ 1.7 x ADD 3.78 x ADD
units AF/YR MGD gpm MGD apm MGD apm
Existing 3,000 2.67 1,854 453 | 3,152 | 10.09 | 7,008
Future 6,200 5.57 3,868 947 | 6,575 | 21.05 | 14,620

L. Refer to Appendix A, Tech Memo 1 for more information.

2.2 Water Demand Patterns

Water demand within the District varies throughout the year on a seasonal basis, with higher use
in the dry summer months and lower use in the winter, rainy months. Figure 2-3, Water Demand
— Yearly Distribution, shows the relative amounts of water used on a monthly basis, over the
course of a typical year. The data was estimated from the percent distributions reported in the
2001 Water and Sewer Master Plan Update. Figure 2-3 shows the distribution for current
demand, 3,000 AFY, and anticipated future demand, 6,200 AFY. This annual distribution pattern
is important when considering supplemental water supply. CCWA-water, for example, is
typically delivered on a constant flow basis at a rate equal to or less than the yearly average use.
Therefore, during summer periods when monthly demand is greater than the annual average, the
District will need to rely on its existing wells or a future desalination facility to meet demand
during these peak periods.
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2.3 Water Supply

This section briefly reviews the District’s current water supply situation for the purpose of
developing realistic assumptions in planning for the District’s future water system improvements
needs.

2.3.1 Existing Well Supply

As shown in Table 2-4, the District’s supply is currently produced by eight active groundwater
wells, with an additional five wells in standby mode or out of service. The active wells have a
combined capacity of approximately 3,920 GPM.

Table 2-5: Water Supply Summary

Water Well Description Flowrate Range, Average Flow Cumulative
gpm Capacity, gpm Capacity, gpm
Active Wells
Sundale 800-1,200 1,000 1,000
Eureka 820-965 890 1,890
Via Concha 700-800 750 2,640
BL Well No. 4 300-450 375 3,015
Bevington 330-405 370 3,385
Knollwood 210-270 240 3,625
BL Well No. 3 120-210 165 3,790
Olympic 110-150 130 3,920
Standby Wells
Church* 130-160 145
Dana No. 1 (Cheyene) 75-125 100
Dana No. 2 (Mandi) 75-125 100
Savage Out of Service —
Omiya Out of Service

* Water Quality less than desirable.
2.3.2 Future Supplemental Water Assumptions

The District has been mandated by a stipulated judgment to develop alternate water sources to
reduce demand on groundwater resources. As a result, the District is developing outside sources
of supplemental water to help offset existing groundwater use and to meet future needs. Several
iterations of water supply scenarios have been considered over the past several months as part of
the on-going Water Alternatives Evaluation Study. For purposes of this MPU, it was assumed
that supplemental water sources would include state water (CCWA) and desalinated water. The
table below shows the assumptions made for transitioning from current conditions using wells, to
CCWA/wells, and ultimately to desalination/wells. In general, Near-Term is defined as needing
to occur between now and the Year 2010, Interim by 2020, and Future by 2030.
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Table 2-6: Assumed Annual Water Supply (AF) from Sources

Source\Condition Current Near-Term Interim Future
NCSD Wells 3,000 1,000 1,000 1,000
CCWA - 2,500 1,500 0

Desalination - 0 2,000 5,200
Total 3,000 3,500 4,500 6,200

Note that these scenarios all show a dramatic reduction in District well usage from current levels.
Wells will primarily be used to offset seasonal peak demand, once the supplemental water
sources are on line.

Tie-in locations for supplemental water sources to the existing system were assumed to be near
the intersection of Thompson and Tefft for CCWA and at Highway 101/Willow Road for the
desalinated water.

The analysis for CCWA supplemental water assumed a fixed-flow condition; that is, a constant
volume of supplemental water would be supplied at a rate equivalent to no more than the average
annual daily demand of the system. In regard to Desalination, it was assumed that desalinated
water can be provided on an as-needed basis, much as the District’s wells are operated currently,
to meet the future maximum daily demand requirements.

2.3.3 Analysis and Recommendations

The District is required by State law (Title 22 Requirements) to have sufficient water delivery
capacity equal to or greater than the maximum daily demand (MDD) on the system in a 24 hour
period. At present, the pumping capacity of the existing active wells is approximately 3,920 gpm,
which is slightly greater than the maximum day demand of 3,152 gpm. Many jurisdictions
require total system capacity to be quantified assuming the largest producing well out of service.
It is recommended that the District strive to meet this criterion by not only developing new
supplemental water supply sources (as discussed above) but also by upgrading its existing
standby wells to consistently meet water quality and pumping capacity objectives. We
recommend the District undertake a feasibility study to upgrade Church Well to bring it up to
active status. Alternatives for Church Well include (1) well-head treatment or (2) a dedicated
line, blending tank, and booster pump. Recommended pumping capacities are shown on the table
below for both existing and future conditions.

Current Available Existing Future
Source/Condition c . Recommended Recommended
apacity, gpm . .
Capacity, gpm Capacity, gpm
Wells 3,920 3,920 3,920
CCWA - 1,550 -
Desalination - - 6,575
Total Capacity 3,920 5,470 10,495
MDD Required 3,152 3,152+ 6,575

Page 14




Water System

2.4 Water System Storage
2.4.1 Existing Water Tank Capacity

The District’s existing storage capacity is summarized in the table below. Presently, the District
has approximately 3.68 MG of useful storage (3.28 MG elevated and 0.4 MG low pressure
storage at Blacklake) as summarized in the following table.

Existing Storage Capacity

i Total Storage Useful Storage
Facility Volume (g:-?l) Volume (gal%
Elevated Storage

Quad Tank Site
Twin Tank(1) 500,000 500,000
Twin Tank(2) 500,000 500,000
Quad Tank(3) 1.000.000 1.000,000
Quad Tank(4) 1,000,000 1.000.000
Stand Pipe 1,000,000 280,000
Subtotal: 4,000,000 3,280,000

Low Pressure Storage

Blacklake 400,000 400,000
Totals: 4,400,000 3,680,000

2.4.2 Analysis and Recommendations

The District is required by State law (Title 22 Requirements) to maintain sufficient water storage
capacity within its system to meet the three basic needs: fire storage, emergency storage, and
equalization storage. Fire flow storage must be greater than that required to produce the
maximum anticipated fire flow for a specified duration. Emergency storage must be on hand to
produce at least 50 gallons per capita per day for three days. Equalization storage is necessary to
maintain availability of demand during peak conditions when system demands are greater than
that being fed directly from supply sources. An additional need, Operational Storage, was also
considered to accommodate for delivery of CCWA supplemental water which is fed on a
constant-flow basis.

Fire flow storage is calculated by multiplying the fire-fighting flowrate by the duration of the fire-
fighting event. A 3,000 gpm flowrate for a duration of three hours was used to determine the
minimum fire storage required for the system (540,000 gallons). This minimum value was
assumed to be equal for both existing and future conditions.

Emergency storage is calculated by multiplying population by 50 gallons per day for three days.
Existing population is estimated at 12,000 which yields an emergency storage requirement of 1.8
MG. Future population is estimated at 21,190 and yields a requirement of 3.18 MG. The District
is allowed to meet this requirement by having a sufficiently-sized well on emergency back-up
power. The Sundale well is capable of producing 3.71 MG over a three day period, thereby
satisfying this requirement. However, District staff prefers to have a least a portion of this
“emergency water” in tanks rather than in the ground.

Equalization storage is estimated by the formula: (1.5 — 1) times (MDD, gpm) times (14 hours)
times (60 minutes per hour). The calculated values for the existing and future conditions are 1.32
MG and 2.76 MG, respectively.
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Operational storage to accommodate for delivery of CCWA water is estimated by approximating
the potential difference between actual water delivered vs. actual daily demand. The worst case
scenario would be the over-ordering of water, whereby a portion of the water delivered from
CCWA would need to be stored due to low demand in the system. Assuming that water will be
delivered daily and ordered on a monthly basis, the worst case would occur during the low
demand period of the year. If the District were to order an average day delivery (2,500 ac-ft/yr =
2.3 MG/day) and actual demand was at its lowest value (say 1.3 MG/day), then approximately 1.0
MG of storage would be needed to handle the over-order.

The following table illustrates the District’s storage requirements based on the master-plan water
supply scenarios and storage calculations described above for both existing and future conditions.

Water System Storage Capacity

Storage Requirements Existing Condition Future Condition
(gallons) (gallons)
Fire 540,000 540,000
Equalization 1,320,000 2,760,000
Emergency 1,800,000 3,180,000
Operational (CCWA) 1,000,000

Total Needs: 4,660,000 6,480,000
Elevated Storage Available: 3,280,000 4,280,000
Gross Surplus/(Deficiency): (1,380,000) (2,200,000)
Credit for Sundale Well* 1,800,000 3,180,000
Net Surplus/(Deficiency) 420,000 980,000
Proposed Additional Storage 1,000,000 1,000,000
Net Surplus/(Deficiency) 1,420,000 1,980,000

* Assumes Sundale Well can reliably produce 1,000-gpm of emergency water supply for
three day period, which is equivalent to 3,710,000 gallons.

As shown, the District’s existing tank storage is adequate to meet current and future needs given
the four major storage requirement components discussed above. However, this is based on the
assumption that Sundale Well has reliable backup emergency power and that the well itself will
be available during an emergency. The District should prioritize making sure that reliable back-
up power is available for this well, as part of its ongoing maintenance program.

From an operational perspective, we recommend the District construct approximately 2.0 MG of
additional storage, 1 MG in the near-term and another 1 MG in the future. This will serve several
purposes including, (1) meeting the District’s desire to have a larger component of its Emergency
Storage in above-ground, elevated storage tanks, and (2) providing sufficient tank capacity to
handle differences between CCWA ordered deliveries and actual demand.
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2.5 Water Distribution System

The District is required to maintain a water distribution system that provides water to its
customers at a volume and pressure sufficient to meet demand.

A computer model of the water distribution system was developed to analyze existing conditions,
determine system conditions with future supplemental water sources, predict system response to
various demand scenarios, and identify appropriate system improvements to respond to existing
and future needs. This section presents the basis for that model, an explanation of the various
source and demand scenarios considered, and a discussion of potential system deficiencies.

Computer Model, Calibration, and System Configuration

To create the computer model, a base map of the existing water distribution system was first
prepared in AutoCAD. GIS data provided by NCSD was used to create the base map showing
parcel lines, contours, and the water system itself. Separate NCSD/County of San Luis Obispo-
provided maps were used to delineate service areas and sphere-of-influence boundaries, as well as
land use types within current and future service areas.

The model was created in WaterGems (version 8 by Bentley) and calibrated using results of fire
flow tests performed on the system. SCADA data on tanks and field pump data were
incorporated into the model. Friction factors within the model were adjusted so that predicted
results using the model approximated actual fire flow test results. Because of the limited pressure
range available for field pump data, flow curves outside of the available range were extrapolated
based on measured data.

Once the model was calibrated for existing conditions, alternative system configurations were
developed through an iterative process to meet existing and future demand projections and
analyzed under the supplemental water supply scenarios (described above). Existing and future
water use demands were based on General Plan projections discussed in Technical Memorandum
1 (Appendix A).

Evaluation Criteria and Results

The District’s distribution system design criteria specify that pipeline velocities must remain at or
below five feet per second and that residual pressures remain at or above 20 psi, under all system-
demand conditions. For purposes of this analysis, a conservative minimum system pressure of 40
psi was maintained.

The two most significant events that a distribution system experiences are a fire flow occurring
during a Maximum Demand Day, and the Peak Hourly flowrate. Flow bottlenecks were
analyzed under these two “worst case” scenarios. Service connection pressures and main line
velocities were used to evaluate the system’s performance. The table below shows the values
used in the evaluation of the District’s system.

Water Demand Projections’

Existing Condition Future Condition
(3,000 AF/YR) (6,200 AF/YR)
Average Day Demand (ADD) 1,860 3,872
Maximum Day Demand (MDD) 3,162 6,590
Peak Hour Demand (PHD) 7,030 14,650

1. Results from Technical Memorandum 1
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If the model showed that the system did not meet these criteria for any of the existing and future
conditions, system improvements were identified and incorporated into the listing of
recommended projects, discussed below.

Analysis and Recommendations

This section describes the recommended projects to upgrade or improve the water system in
response to current or anticipated needs identified in the modeling. This section briefly describes
additional projects which were reviewed as well, but are not directly related to system
improvements. These additional projects are described in detail in the Appendices.

System project address either existing system deficiencies identified in the modeling, or
improvements that will be necessary to accommodate CCWA water as a near- and interim-term
supplemental water source.

Two types of system deficiencies were identified during model runs: flow bottlenecks and dead
end lines.

A list of known dead-end lines was provided by NCSD staff. Additional dead end lines were
identified using the GIS data provided. Loops were proposed for each dead-end line. Each loop
was examined for feasibility, based on factors such as code, length, necessary easements, future
benefit to the water system, presence of natural or pre-existing barriers (trees, creeks, etc.) along
the proposed loop route. Remaining feasible loops were prioritized and cost estimates were
developed.

Flow bottlenecks were analyzed by running the model under two types of demand scenarios: (1)
maximum daily demand on the system plus fire flow, and (2) peak hour demand. Service
connection pressures and velocities were used to evaluate the system’s performance. It was
determined that peak hour demand scenarios load the system backbone; max daily demand plus
fire flow placed load on the smaller arterial pipelines throughout the system. For all scenarios,
when pressures and/or velocities did not meet system design criteria, appropriate improvements
were proposed and evaluated.

Additional system improvements are required to accommodate supplemental water sources into
the existing system. These improvements include additional pipeline segments to tie in CCWA
water to the existing tanks and upgrading existing pipelines to accommodate water from the
desalination facility when it is brought on line. These anticipated improvements are listed as
backbone improvements on the Project List in Section 2.9 and shown on Figure 2-4:
Recommended Water System Improvements.
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2.6 Regulatory Requirements

This section provides an evaluation of potable water quality regulations that are either currently in
effect or that are being considered by the United States Environmental Protection Agency (US
EPA) and/or the California Department of Health Services (CA DHS), and presents the District’s
status regarding compliance with those regulations.

Water System Regulatory Overview

Under the 1974 Federal Safe Drinking Water Act (SDWA) and subsequent amendments in 1986
and 1996, the US EPA set national limits on contaminant and disinfectant levels in drinking water
for human consumption. These limits are known as Maximum Contaminant Levels (MCLs) and
Maximum Residual Disinfectant Levels (MRDLs). The National Primary Drinking Water
Regulations NPDWRs or primary standards) are legally enforceable standards that protect the
public health by limiting the levels of specific contaminants in drinking water that can adversely
affect public health.

To date, primary standards have been established for 87 contaminants including turbidity, six
microbial or indicator organisms, four radionuclides, 16 inorganic contaminants, 53 organic
contaminants, three disinfectants and four disinfectant byproducts. MCLs have been set for 74
contaminants, MRDLs have been set for three disinfectants, and ten contaminants have treatment
technique requirements. Public water systems are also required to monitor for unregulated
contaminants to assist in providing data or future regulatory development. The US EPA has
designated the CA DHS as the primacy agency responsible for the administration of the SDWA
requirements in California,

The National Secondary Drinking Water Regulations (NSDWRs or secondary standards) are non-
enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin or
tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. In
addition to the primary standards discussed above, the State of California has chosen to adopt 15
secondary drinking water constituents as enforceable standards.

NCSD Compliance with Existing Water Quality Standards

The most recent CA DHS Inspection Report and the accompanying Engineering Report, issued
March 7, 2006, provides monitoring requirements and sampling schedules for monitored water
quality components, including General Mineral and General Physical Requirements,
Radioactivity Requirements, Inorganic Chemicals, Asbestos Monitoring Requirements (source
and distribution), Nitrate, Nitrite, Volatile Organic Chemicals (VOCs), Synthetic Organic
Chemicals (SOCs), Total Coliform Rule Distribution System Sampling Requirements, Stage [
Disinfectants and Disinfection Byproducts, and Lead and Copper Rule Requirements. The
Report indicates that the District is generally in compliance with the permit requirements.

The 2006 Consumer Confidence Report for the Blacklake Division reports 11 detected water
quality constituents/contaminants, none of which exceed existing water quality standards.

The 2006 Consumer Confidence Report for the Town Division reports 32 detected water quality
constituents/contaminants, including two that exceeded secondary standards - color and iron.
These exceedances were from the Church Well which is operated infrequently. NCSD
Operations staff report that the Church Well water quality improves when it is operated more
frequently. The Omiya well shows exceedances as well, and is operated infrequently as a result.
Other District wells may show higher sampling results when they are tested after they have not
been operated for an extended period. More frequent operation or extended flushing prior to
sampling generally resolves these issues.
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Upcoming Potable Water Quality Regulations and Requirements

Four water quality regulations, or "Rules", have recently been enacted by the US EPA (discussed
below). The regulations include the Unregulated Contaminant Monitoring Regulation 2 (UCMR
2), the Long Term 2 Enhanced Surface Water Treatment Rule (LT2), the Ground Water Rule
(GWR), and the Stage 2 Disinfectants and Disinfection Byproducts Rule (DBPR2). As the current
sources of water for the District are groundwater basins (including the Nipomo Mesa Sub-Basin
of the Santa Maria Groundwater Basin and the Nipomo Valley Basin), a majority of these Rules
will have minimal effect on the current operations of the NCSD water system.

¢ Unregulated Contaminant Monitoring Regulation 2 (UCMR2)

The US EPA revised the federal regulations affecting the monitoring of unregulated contaminants
for public water systems on January 4, 2007. The purpose of monitoring for unregulated
contaminants is to provide the EPA with data to support decisions concerning whether or not to
regulate these contaminants in the future. Under UCMR2, large public water services are required
to monitor ten contaminants (UCMR2 List 1 Contaminants) for each source entry point into the
distribution system.

NCSD is exempt from this monitoring requirement due to their recorded population served as of
June 30, 2005. No further District action is required to achieve compliance.

e Long Term 2 Enhanced Surface Water Treatment Rule (I.T2)

The Long Term 2 Enhanced Surface Water Treatment Rule (I.T2) was published in the Federal
Register on January 5, 2006, with the purpose of improving public health protection through the
control of microbial contaminants, focusing on systems with elevated Cryptosporidium risk. The
primary intent is to prevent significant increases in microbial risk that might otherwise occur

when systems implement the Stage 2 Disinfectants and Disinfection Byproducts Rule (discussed
below).

The LT2 applies to public water systems that use surface water, ground water under the direct
influence of surface water, or that maintain uncovered finished water reservoirs. As the District
currently uses groundwater not under the direct influence of surface water, none of these criteria
apply.

No further District action is required to achieve compliance under current operations. Should
future supplemental water sources meet 1. T2 criteria, alternative disinfection methods may be
necessary, as discussed below.

e Ground Water Rule (GWR)

The Ground Water Rule (GWR) was promulgated in October 2006 and was published in the
Federal Register on November 8, 2006. The GWR applies to all systems that use groundwater
and is effective on January 8, 2007, but the compliance date for triggered monitoring and
compliance monitoring is December 1, 2009,

The purpose of the GWR is to reduce disease incidence associated with disease-causing
microorganisms (bacteria and viruses) in drinking water. The GWR establishes a risk-based
approach to target ground water systems that are vulnerable to fecal contamination. Ground water
systems that are identified as being at risk of fecal contamination must take corrective action to
reduce potential illness from exposure to microbial pathogens.

The GWR addresses risks through a risk-targeting approach that relies on four major components:
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1

2)

3)

4)

Periodic Sanitary Surveys of ground water systems which require the evaluation of eight
critical elements and the identification of significant system deficiencies in these
elements (e.g., a well located near a leaking septic system):

e Source;

e Treatment;

e Distribution system;

¢ Finished water storage;

e Pumps, pump facilities, and controls;

¢ Monitoring, reporting, and data verification;
e System management and operation;

e  Operator certification.

District operations staff has indicated that sanitary surveys are conducted by the State
annually to meet this requirement.

Source Water Monitoring is required to test for the presence of E. coli, enterococci, or
coliphage in the sample. There are two monitoring provisions:

o Triggered monitoring — Required for systems that do not already provide treatment
that achieves at least 99.99 percent (4-log) inactivation or removal of vituses and that
have a total coliform-positive routine sample under Total Coliform Rule sampling in
the distribution system.

e Assessment monitoring — As a complement to triggered monitoring, a state has the
option to require systems to conduct source water assessment monitoring to help
identify high risk systems.

Corrective Actions are required for any system with a significant deficiency or source
water fecal contamination. The system must implement one or more of the following
cotrection action options:

e correct all significant deficiencies;
e climinate the source of contamination;
e provide an alternate source of water; or,

e provide treatment which reliably achieves 99.99 percent (4-log) inactivation or
removal of viruses.

Compliance Monitoring is required to ensure that a treatment technology installed to treat
drinking water reliably achieves at least 99.99 percent (4-log) inactivation or removal of
viruses.

If a water system is notified that a total coliform sample collected under the Total Coliform
Rule (TCR) is positive, the water system must collect at least one source water sample for
one of the fecal indicators (E. coli, enterococci, or coliphage) from each ground water source
within 24 hours. The District would need to sample every source (that is, every well) running
at the time when the positive test was indicated. Triggered compliance monitoring does not
apply if the water system provides at least 4-log virus inactivation and removal before the
first customer.

When the triggered source water sample is positive for a fecal indicator, the water system
must collect five additional source water samples within 24 hours unless immediate
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corrective action is required by the state. Water systems must respond to any fecal indicator
positive source water sample using one of the acceptable corrective action options.

The District is currently in compliance with this requirement. The District’s current practices
include disinfection down the well and achieving sufficient retention time within the system
to attain 4-log disinfection. The District is installing chlorine analyzers at each well injection
point to monitor chlorine levels. The District will be required to maintain 4-log disinfection
and continue with compliance monitoring as described above, but additional action to achieve
compliance should not be required.

e Stage 2 Disinfectants and Disinfection Byproducts Rule (DBPR2)

The US EPA has developed the Stage 2 Disinfectants and Disinfection Byproducts Rule
(DBPR2) to increase public health protection by reducing the potential risk of adverse health
effects associated with disinfection byproducts (DBPs). The DBPR2 builds upon earlier rules
that addressed disinfection byproducts and strengthens public health protection by tightening
compliance monitoring requirements for two groups of DBPs: trihalomethanes (TTHM) and
haloacetic acids (HAAS).

Most water systems, including NCSD, disinfect water to inactivate microbial pathogens that may
cause gastrointestinal illness and other health risks. However, disinfectants like chlorine can react
with naturally-occurring materials in the water to form byproducts such as:

e Trihalomethanes (THM)

e Haloacetic acids (HAA)

e  Chlorite

e Bromate
These byproducts, if consumed in excess of EPA's standard over many years, may lead to
increased potential for health risks such as cancer and reproductive and developmental health
problems. EPA has developed the DBPR2 rule to protect public health by limiting exposure to

these disinfectant byproducts in drinking water. MCLs for TTHMs and HAASs are shown in the
table below.

Regulated DBPR2 Contaminants MCLG (mgl/L) MCL (mg/L)
Total Trihalomethanes (TTHM) 0.080 LRAA
Chloroform 0.07
Bromodichloromethane zero
Dibromochloromethane 0.06
Bromoform zZero
Five Haloacetic Acids (HAAS5) 0.060 LRAA
Monochloroacetic acid 0.07
Dichloroacetic acid zero
Trichloroacetic acid 0.02
Bromoacetic acid -
Dibromoacetic acid -

This rule strengthens public health protection by requiring water systems to meet maximum
contaminant levels as an average at each compliance monitoring location (instead of as a system-
wide average as in previous rules) for two groups of DBPs: total trihalomethanes (TTHM) and
five haloacetic acids (HAAS5). The DBPR2 is being released simultancously with LT2 to address
concerns about risk tradeoffs between pathogens and DBPs.

Compliance requirements of the DBPR2 are discussed below.
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Initial Distribution System Evaluation (IDSE)

Under the DBPR2 rule, the District is required to conduct an evaluation of their distribution
system, known as an Initial Distribution System Evaluation (IDSE), to identify locations
within the system with high disinfection byproduct concentrations. These locations will then
be used as the sampling sites for DBPR2 rule compliance monitoring.

There are four ways to comply with the IDSE requirements: Standard Monitoring, System
Specific Study, 40/30 Certification (40/30), and Very Small System (VSS) Waiver. Because
the District has demonstrated very low levels of TTHMs and HAASs in previous annual
samples, they have satisfied the IDSE requirement with a 40/30 Certification. Certification
has been submitted to EPA and DHS. No further action is required at this time for IDSE
compliance.

After complying with the IDSE requirement, there are several critical reports and deadlines to
be met leading up to the final date of the DBPR2 compliance monitoring which begins
October 1, 2013 (discussed below).

DBPR2 Compliance Monitoring

DBPR2 Compliance monitoring will require that TTHM and HAAS samples be collected
quarterly from four separate sample locations. Compliance with the TTHM and HAAS
MCLs will be calculated for each separate monitoring location in the distribution system.
This approach, referred to as the locational running annual average (LRAA), differs from
current requirements, which determine compliance by calculating the running annual average
of samples from all monitoring locations across the system.

Issues relating to disinfection byproducts (DBPs) and compliance with the DBPR2 will likely
be negligible under current operations. The District's existing groundwater has very low
potential for forming DBPs, and recent annual distribution system samples for TTHMs and
HAASs have yielded results well below the respective MCLs. The District will need to
develop and submit a Stage 2 DBPR Compliance Monitoring Plan and begin compliance
monitoring no later than October 1, 2013. District operations staff has indicated that the
District plans to initiate sampling at six remote water system sites in anticipation of meeting
DBPR2 Stage 2 monitoring requirements.
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2.7 Hazard and Security Analysis

This section evaluates the security of the District's water production, storage and transmission
facilities. Potential threats to the District’s systems may come from human sources or from
natural causes such as flooding, earthquakes or wildfires.

Human Intrusion: Human intrusion into District facilities may pose as much of a threat to the
District as natural disasters. Human intrusion problems can range from minor theft or vandalism
to acts of terrorism. Entry into or near District facilities by ill-intentioned people can potentially
cause greater public health damage than any natural disaster the region has experienced. The
public water supply should be made reasonably secure from all non-authorized access.

Security measures to be considered should include protection for site perimeters, site areas
between the perimeter and facility, facility structures themselves, power and wiring systems, and
physical security for SCADA monitoring systems.

Flooding impact: Several small streams flooded in 2001, causing damage to between 20 and 30
Nipomo homes. Flooding was primarily along Nipomo Creek and its tributaries, such as
Deleissiques Creek and Tefft Road Creek. FEMA's 100-year floodplain encompasses the areas
adjacent to these watercourses, as well as extensive areas east of U.S. Highway 101. Flooding is
unlikely to cause damage to District wells and reservoirs; however, access to these facilities could
be affected and utilities over or under streams could be damaged. District equipment could be
damaged or lost. Storms could disrupt communications to power facilities.

Earthquake and Fault Rupture/Groundshaking/Liquefaction Impact: According to the County
Local Hazard Mitigation Plan, the Santa Maria River and Foxen Canyon faults extend from south
of Sisquoc about 40 kilometers north of Nipomo and parallel the Santa Maria River and Highway
101. They extend into the southern end of the Wilmar Avenue fault zone and are potentially
active. The eastern segment of the Wilmar Avenue fault extends southerly from Arroyo Grande
Creck to the Santa Maria River, following Highway 101. Tt is also considered potentially active.
Additional faults may also have an impact upon the area.

Unreinforced masonry buildings typically provide little resistance to earthquakes and may pose a
risk to property, life and safety. Unsecured furnishings, equipment and structural contents can be
damaged. Motion-sensitive equipment is particularly vulnerable to earthquakes. Structures on or
near the fault are most likely to receive damage from rupture.

Wildfire impact: The County Local Hazard Mitigation Plan states there is greater need for
increased water supplies in the Nipomo area due to the intermixed wooded and wildland urban
area. Wildfires can deplete water reserves, create low water flows and pressures for firefighting,
down power lines, disrupt telephone service, and block roads. Flood control facilities may be
inadequate to handle increased silt from runoff, sediment, and debris from barren and burned
hillsides.
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2.8 Miscellaneous Projects

At the District’s request, a number of additional projects were reviewed which may benefit the
water system. These projects, discussed in detail in the Appendices, are described briefly below:

¢ Technical Memorandum 2: Hydrant Flow Color Coding (Appendix B):

This memorandum analyzes the pressure and capacity of District water hydrants and
proposes a color classification scheme to align with National Fire Protection Association
(NFPA) standards.

The NFPA has established a color code system for fire hydrants to allow quick
determination of available flow and pressure at each hydrant. Using the calibrated
WaterGEMS model of the current water system, steady-state model runs were performed
to simulate fire flow conditions at hydraulic nodes adjacent to each of the existing
hydrants. Based on the results of these simulations, all hydrants were categorized
according to the NFPA classification system. The color classification system and
analysis results are shown in the table below. A detailed database was prepared which
lists the location of each hydrant within the District system.

Classification and Color Markings Results

Class Capacity (GPM) Color # of Hydrants
AA P1500 Light Blue 544
A 1000-1499 Green 12
B 500-999 Orange 59
C Less than 500 Red 1
Abandoned 35
Outside District 9

As the vast majority of hydrants are to be painted light blue, this memorandum
recommends painting all the other color hydrants first.

e Technical Memorandum 3: Electric to Natural Gas Conversion (Appendix C):

This memorandum reviews the potential cost savings and operational advantages to
conversion of the Eureka well from an electrically-driven motor to a natural gas-driven

pump.

Natural gas engines can offer several advantages over electric motors for water pumping,
including reliability, net operating savings, and operational flexibility. The Eureka well
produced approximately 170 acre-feet of water in 2006 at a cost of approximately
$325/acre-foot. Conversion of this well to natural gas would allow additional operating
hours, resulting in potential for production of up to 720 acre-feet of water per year.

A cost analysis comparing production of this 720 acre-feet of water via electric-only,
natural gas-only, or a hybrid combination of gas and electric is shown in the table below.
The hybrid analysis considers production of 170 acre-feet of water from the Eureka well,
driven by natural gas (assuming current operating hours are maintained), and the
remaining 550 acre-feet generated by other electric-powered wells in the system. This
analysis estimates a 7.4 year payback by converting the well to natural gas.
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Electric Natural Gas Total Pay-
O&M O&M O&M Savings back
AFY Costs $/AF AFY Costs $/AF AFY Costs $/AF (yrs)
Scenario 1 720 | 96,120 | 133 0 0 0 720 | 96,120 | 133 =
(elec. only)
Scenario 2 550 | 73,150 | 133 170 | 19,550 | 115 720 | 92,700 | 129 $3420 30.7
(hybrid)
Scenario 3 0 0 0 720 | 82,000 | 115 720 | 82,000 | 115 $14,120 74
(gas only)

Due to the relatively high payback period, the technical memorandum does not
recommend proceeding with this conversion. As an alternative, the District may wish to
study the feasibility and economic viability of adding an emergency back-up generator to
the well to improve system reliability.

Technical Memorandum 4: Water System Storage, Tank Mixing and Standpipe Tank
Modifications (Appendix D):

This memorandum reviews three options for improving mixing in the Standpipe Tank
and proposes modifications to the piping system.

Maintaining proper mixing in tanks is important to minimize thermal stratification within
the tank, taste and odor problems, loss of chlorine residuals due to long detention times,
and nitirification. NCSD operations staff has identified the Standpipe Tank as having the
greatest potential for mixing problems. Due to the elevation of the Standpipe Tank
relative to the Quad Tanks and the single inflow/outflow piping configuration, there is
minimal opportunity for mixing within the tank, potentially leaving approximately 60 feet
of stagnant water within the tank.

At the District’s request, three tank mixing systems were reviewed for possible use at the
Standpipe Tank: the Solar Bee, the Tank Shark, and piping modifications. The proposed
piping modifications consist of rerouting the existing inflow line so that it discharges into
the top of the tank rather than the bottom. The resulting top-in/bottom-out design
encourages mixing within the tank by creating a slight rotation in the water.

The technical memorandum includes a costs and benefit comparison for the three
technologies. Costs for the recommended Standpipe Tank piping modifications are
estimated at up to $150,000, depending on whether or not the proposed inflow pipe can
be mounted to the outside of the Standpipe Tank without affecting the tank’s structural

integrity.
Technical Memorandum 5: Summit Station Booster Pump (Appendix E):

This memorandum suggests system improvements to increase water pressure in the
Summit Station area.

The Summit Station area in the northern western portion of the NCSD currently
experiences reduced water pressure due to its high elevation. It is proposed to add a
booster station to the system to raise the system pressure in the Summit Station area.
This project also includes seven pressure reducing valves within the Summit Station area
distribution system to maintain pressure in the lower-elevation areas in Summit Station
that do not have pressure problems. The estimated cost for installation of the booster
station and additional valves within the Summit Station distribution system is
approximately $500,000.

This technical memorandum includes a detailed exhibit showing the recommended
improvements and a cost breakdown.
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Technical Memorandum 6: County Drainage Projects, Impacts to NCSD Water System
(Appendix F):

This memorandum reviews the potential impact of planned County drainage system
improvement projects to District water lines in the vicinity of the planned projects, and
addresses costs for proposed system modifications.

San Luis Obispo County intends to complete six drainage system improvement projects
within the next three years. Some of these projects will affect the NCSD water system by
requiring either permanent pipeline relocation or a temporary system modification during
construction. The following potential impacts were identified.

Water System Impacts

Drainage Project Water System Impact

1. Tefft St. Box Culvert Existing 10” and 12” water mains to be

Improvements relocated

2. Thompson Ave. Arch Culvert Existing 6” water main to be relocated, currently

Improvements hanging within planned culvert structure

3. Mallagh St. Arch Culvert Existing water line in project area; will need to

Improvements be relocated to accommodate new arch culvert
Existing 6” water line in project area will need to

4. Mallagh St. Box Culvert be relocated to accommodate new box culvert.

Improvements No impacts anticipated for pipe culvert
replacement.

5. Burton St. Box Culvert Existing 6” water line in project area; will need to

Improvements be relocated to accommodate new box culvert.

Working with NCSD staff, likely alternate permanent locations or temporary
modifications for each project were identified and have been designed. The technical
memorandum includes a cost estimate for each project.

Technical Memorandum 7: ConocoPhillips Water Supply Feasibility Study
(Appendix G):

This memorandum reviews the potential for developing a desalination facility at the
existing ConocoPhillips plant and develops a scope for a Feasibility Study for further
review.

ConocoPhillips currently processes almost 1.3 MGD of ground water extracted from four
groundwater wells. They are permitted to discharge up to 575,000 GPD of treated plant
effluent and brine from their reverse osmosis (RO) facility, via an ocean outfall pipeline
(Outfall). NCSD would like to explore the possibility of utilizing slant drilling
technologies to draw seawater or brackish groundwater, treating this water in a separate
RO desalination (desal) plant to provide supplemental potable water for the NCSD
system, and discharging brine waste from the desal process to the ocean via the Outfall.

ConocoPhillips currently utilizes all of the permitted capacity in the Outfall, so there is
no excess capacity for brine discharge from a NCSD desal plant. However, NCSD could
potentially generate Outfall capacity by providing alternate disposal of ConocoPhillips’
treated plant effluent, such as groundwater recharge, direct injection, or landscape
irrigation. Financial viability for this project concept depends on two assumptions: that
sufficient capacity can be generated is the Outfall, and that sufficient recovery can be
achieved through RO.
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For purposes of this technical memorandum, it was assumed that up to 430,000 GPD of
capacity would be available made in the Outfall by handling ConocoPhillips wastewater
through alternate means of disposal or reuse. With 430,000 GPD of capacity for brine
and assuming an 80% recovery form the desal plant, approximately 2.2 MGD of potable
water could be processed, providing up to 1,900 AFY of desalinated water to the NCSD
potable water system.

Based on discussions with other water agencies utilizing desal technologies, construction
costs could range between $5 million and $9 million, and operating cost are estimated
between $2,000 to $4,000/AF. Assuming up to 1,900 AFY water produced, this project
would cost NCSD between $3,800,000 and $7,600,000 per year for water treatment.

This technical memorandum recommends that NCSD conduct a Feasibility Study to
determine if this is truly a technically and economically viable project. A recommended
Scope of Work for this Feasibility Study is included in the technical memorandum.

Technical Memorandum 16: CCWA Disinfection and Regulatory Compliance
(Appendix P):

CCWA water uses chloramines for disinfection, a method which is incompatible with the
chlorine-based disinfection method currently used by the District. Use of CCWA
supplemental water may necessitate additional compliance requirements or operational
modifications to accommodate this alternate disinfection method. This technical
memorandum reviews compliance challenges and operational choices available to meet
the regulatory requirements for use of CCWA water.

Compliance challenges may include additional disinfection profiling and benchmarking
to comply with L.T2 and additional system monitoring for compliance with DBPR2.

Disinfection system alternatives include uncontrolled blending of chloraminated CCWA
water with chlorinated District water either in the system or at a single location prior to
entry in the system. This alternative may result in water quality problems due to the
incompatibility of the two disinfection methods.

A second disinfection alternative involves removing the chloramines from the CCWA
water and disinfecting with chlorine prior to entry to the District system. However,
CCWA water is more likely to form DBPs that District water, so DBP monitoring and
treatment may be required.

A third disinfection alternative involves conversion of the District system from chlorine
to chloramines. This alternative presents the lowest potential for water quality problems,
the lowest maintenance cost, and a comparable capital cost to the second alternative.

This technical memorandum recommends conversion of the District system to a
chloramines disinfection method as part of the CCW A water tie-in projects.
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2.9 Summary of Recommended Projects

The recommended projects described in the Sections above are summarized on the following
table. This table presents a recommended capital improvement program for implementation of
these water system projects.

This table includes both Design/Bid/Build projects and Feasibility Study projects. These projects
were developed based on system deficiencies identified during model runs, model analysis and
discussions with NCSD staff about solutions, and cost analysis for the proposed solutions to
determine the most effective options. Projects are shown on Figure 2-4.

Costs for Design/Bid/Build projects are based on current standard unit costs, and include
materials costs, typical construction costs, a contingency for design, and an additional
contingency for administrative and other unknown factors. Costs for Feasibility Studies were
estimated between $25,000 and $75,000, depending on the recommended extent of study and
degree of detail. Cost estimates are included for budgeting purposes only. Actual costs may vary
depending on site conditions, environmental mitigations, market conditions at the time of
construction, etc.

Note that this table also includes annual maintenance and rehabilitation projects. These projects
are shown for budgeting considerations, but costs for these projects would be pulled from the
District’s maintenance reserves rather than the Capital Improvement Budget. Note also that some
of the projects listed would be financed by the development area benefiting from these projects.
The total costs shown would not be realized entirely by the District.

The attached project list includes three categories of recommended projects:

e  Near-term projects, which address existing system needs and/or projects necessary to
bring CCWA water on-line;

e [Interim-term projects, which address longer-term projects and/or projects necessary to
tie-in the desalination facility. Note that projects related to the desalination facility itself
are identified in a separate document;

e Long-term projects, which address those necessary to serve future development as the
Nipomo area grows.

Note that one project, Willow-Road Extension Improvements, should fall under Interim-term
projects to provide for Supplemental water delivery and development within the District.
However, it is included with the Near-term projects to coordinate the pipeline extension with
the County’s planned extension of Willow Road. This coordination will save the District
construction costs that would be required later to install the pipeline into the completed road.
While not technically necessary at this time, the pipeline extension will also improve system
performance.

Within each category, projects are prioritized according to District need:
e Priority 1 projects address issues related to life, safety, and ability to serve customers;

e Priority 2 projects address operational improvements, efficiency improvements, water
quality improvements, etc.;

e Priority 3 projects include long term operation and maintenance projects, and situations
where the code is currently met but where service could be improved, such as the
proposed water pressure improvements in the Summit Station area.
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Improvements to meet NEAR-TERM needs

DISTRIBUTION SYSTEM Diam. (in) Unit Quantity Unit Cost’ Total Cost?
PRIORITY 1 - ELIMINATING EXISTING BOTTLENECKS
1 Camino Caballo - Blue Gum west to existing 16" main 16 LF 1.325 $200 $265,000
2 Willow Road - Pomeroy wesl lo Misty Glen Place 14 LF 1,500 $180 $270,000
3 Grande from Cyclone to Orchard 8 LF 660 $140 $92,400
4 Frontage from Story to Banyon 12 LF 290 $170 $49,300
5 Frontage from Hill to Grande 12 LF 1,180 $170 $201.000
Subtotal 5878,000
PRIORITY 1 - UPGRADING STANDBY WELLS TO ACTIVE WELLS
6 Church Well - Wellhead Treatment Feasibility Study LS 1 526,000 $25.000
Subtotal  $25,000]
PRIORITY 1 - ELIMINATING EXISTING BOTTLENECKS - BLACKLAKE
7 Misty Glen Place - Willow Road north to existing 8" main 8 LF 85 5140 $11.900
Subtolal: 511,900
PRIORITY 1 - SLO COUNTY DRAINAGE PROJECT - RELOCATING WATER MAINS
_____ 8 Tefft Street Box Culvert Improvements iy : 8 LF 180 $180 $24,000
9 Thompson Avenue Arch Culvert improvements: 8 LF 150 $140 $21,000
10 Mallagh Arch Culvart Improvements 8 LF 150 §140 $21,000
11 Mallagh Box Culvert Improvements 8 LF 150 3140 $21,000
12 Burton Street Box Culvert Improvements & LF 150 $140 $21.000
. 1 . 1 - I Subtotal $108,000
PRIORITY 1 - BACKBONE IMPROVEMENTS TO ACCOMMODATE NEW SUPPLY AT THOMPSON & MEHLSCHAU
13 North Dana Foothill Road - Quad Tanks to Mehlschau 24 LF 4.900 $260 $1.280,000
14 Mehischau - North Dana Foothill Road 1o Thompson 24 LF 5,650 $260 $1,470,000
15  Thompson - Mehlschau to High School 14 LF 900 $180 $162,000
16 Disinfection: conversion for chloramination at each well. LS 1 $960,000 $960,000
17 Pressure reducing station at CCWA tie-in. LS 1 $75,000 $75,000
18 Land Acquisition / Lease Entillements for Water Storage Tank TBD __TED
19 Water Storage Tank (1MG) above Mehlschau/N.Dana Foothill Rd. MG 1 $1,000,000 $1.000,000
20 Mehischau Extension - Intersection N.Dana Rd. to New Tank 24 LF 2,100 $260 §546.000
i 1. . Subfotal $5,500,000
PRIORITY 1 - WILLOW ROAD EXTENSION IMPROVEMENTS ) -
21 Mehischau (Future Extension) - Thempson to Oakglen 18 LF 2.900 $250 $725,000
22 Hwy 101 Crossing - Cakglen/Mehlschau(Fulure) Intersection to N.Frontage Rd. 18 LF 250 $1,500 $375,000
23 M. Frontage Rd - along Hwy 101 1o Sandydale 16 LF 500 $200 $120,000
24 N.Frontage Rd - along Hwy 101 to Willow Road Extension 12 LF 3,650 $170 $621,000
25 |Willow Rd. (Future Extension) - N. Frontage Rd to Hetrick 12 LF 4,600 $170 $782,000
126 Willow Rd. (Future Extension) - Hetrick to Pomeroy 12 LF 3,700 $170 5$629,000
_ I I . Subtotal $3,252,000
PRIORITY 2 - OPERATIONAL IMPROVEMENTS
127 Standpipe Mixing LS | 1 $150,000 $150,000
28 Securily System LS | 1 $121,000 $121,000
L : 1 Subtotal $271,000
PRIORITY 2 - LOOPING DEAD-END MAINS
29 Brytec Gt - extend 8" dead-end 1o Division 8 LF 20 $140 $2,800
30 N, Blume - extend 8" dead-end to Grande 8 LF aro $140 $51,800
31 N.Crosby - extend 8" dead-end lo Camino Caballo 8 LF a0 $140 $12,600
32 | Eve Streel - from Burton to Thampson 8 LF 440 $140 $61,600
33 [ Colt Lane from Glory to Amado 8 LF 1,800 $140 $252,000
34 Grove from Oakglen to Colt 8 LF 650 $140 391,000
35  Branch from Wilson to Carrillo 8 LF 730 $140 $103,000
36 Camino Caballo from Lindon to Frontage 8 LF 500 $140 570,000
Subtotal $645,000
Total cost to meet NEAR-TERM needs: £10,700,000
PRIORITY 1 - ANNUAL PIPE REPLACEMENT PROGRAM’
37 'Replace 5% of Valves per year (1840 total) EA a2 $2,000 $184,000
38 Replace 5% of Fire Hydrants per year (660 total} EA 33 $2,200 $72,600
39__ Replace 5% of AirfVac’s per year (205 total) . M 81,500 $16,500
300 5500 [ 5150000
__________ ] Sublotaf: —_$424,000)
PRIORITY 3 - SUMMIT STATION PRESSURE/FIRE PROTECTION UPGRADES" -
41 Hydro-pneumatic Tanks, Booster Pump Station, & Valving LS 1 $500,000 $500,000
Sublotal: — $500,000]
NOTES:

1. Cost Estimate derived from adjusting 2001 Master Plan Estimate April 2001 cost lo May 2007 ENR CCI.

2. Costs rounded 1o 3-significant figures.

3. Costs are expressed in approximate annual present worth values (o be funded from Districl's maintenance reseryes.

4. Facilities required to bring fire flow capacity to 1,000 gpm at 20 psi. Improvements to be funded by properties receiving benefit,
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RECOMMENDED WATER SYSTEM IMPROVEMENTS

Improvements to meet INTERIM-TERM needs

DISTRIBUTION SYSTEM Diam. (in) Unit Quantity Unit Cost Total Cost®

PRIORITY 1 - BACKBONE IMPROVEMENTS TO ACCOMMODATE NEW SUPPLY AT WILLOW & HWY 1 )
1 Willow Road from Hwy 1 to Bevinglon Well (parallel) 24 LF 6,800 $260 $1,770.,000
51,770,000

PRIORITY 1 - BACKBONE IMPROVEMENTS TO MEET INTERIM NEEDS

2 S. Dakglen - Teffl o Amado 14 LF 3.050 $180 $549,000
3 Amado - S. Qakglen to Highway 101 14 LF 650 $180 $117.000
4 Freeway Crossing - Oakglen to Frontage at Amado 14 LF 250 $1.400 $350,000
5 N. Frontage - Sandydale to Lindon 16 LF 660 $200 $130,000
& N. Frontage - Lindon to Juniper 14 LF 1,600 $180 $288,000
7 Calle Fresa - Pomeroy to Camino Caballo 10 LF 1,200 5160 $192,000
8 S. Frontage - Telft to Hill Streel 12 LF 800 3170 $153,000
9 S. Frontage - Grande lo Banyon 12 LF 2,250 170 $383.000
10 8. Fronlage - Story lo Southland 12 LF 1,850 $170 $315,000
Subtotal $2,480,000
Total cost to meet INTERIM-TERM needs: $4,250,000

NOTES:
1. Cost Estimate derived from adjusting 2001 Master Plan Estimate April 2001 cost to May 2007 ENR CCI.
2. Costs rounded to 3-significant figures.
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RECOMMENDED WATER SYSTEM IMPROVEMENTS

Improvements to meet FUTURE-TERM needs

DISTRIBUTION SYSTEM

1

o= O N

Future Road - Helrick to Pomeroy

Pomeroy - Willow to Future Road

Pomeroy - Future Road to Summit Station

Willow Road from Bevington Well to Misty Glen Place.

Mesa - Charrg to Evergreen

Evergreen - exlend lo Mesa

Southland - Frontage to Orchard

Addtnl. Water Storage Tank (1MG) above Mehlschau/N.Dana Foothill Rd.

PRIORITY 1 - ELIMINATING BOTTLENECKS - BLACKLAKE

9

Augusta Drive - extend 8" to future line in Pomeray

PRIORITY 2 - PROPOSED LOOPS

NOTES:

Widow Lane / Twilight - extend 8" to loop dead-ends

Tanis - exlend 6" dead-end to Nellie

Spruce - extend §" dead-end lo Nellie

Bristlecone - extend 6" dead-end lo Nellie

Terrace - extend 6" dead-end to Souza

Souza - Terrace to Oakglen

Glenhaven - San Ysidro to Amber

Hunter Ridge - Pomeroy to Glenhaven

Future Road - Glenhaven lo Pomeroy (between Jennie and Ten Oaks)

|Future Road - Honey Grove to Drumm

Diam. (in}
PRIORITY 1 - BACKBONE IMPROVEMENTS TO ACCOMMODATE FUTURE NEEDS

12
12
10
18
10
8

10

(s Je-Rle 3= Mok s Rls - e -0 ]

LF

Quantity

2,500
3,600
2,050
5,000
2,200
1,400
3,900
1

20

1300
900
250
200
1850
300
800
1050
1050
650

Unit Cost'

$170
$170
$160
$250
$160
$140
$160
$1,000,000
Subtotal |

$140
Subtotal:

$140

$140 o

$140 1

$140

$140

5140

$140

$140

$140

$140
Subtotal

Total cost to meet FUTURE-TERM needs:

1. Cost Eslimate derived from adjusting 2001 Master Pian Estimale April 2001 cosl to May 2007 ENR CCL
2. Cosls rounded to 3-significant figures.

Total Cost?

$425,000
$612,000
$328,000
$1,250,000
$352,000
$196,000
$624,000

$1,000,000
$4,790,000

$2.800
$2,800

$182,000
" $126,000
$35,000
$28,000
$259,000
$42,000
$112,000
$147,000
$147,000

$1,170,000

$5,970,000
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Sewer System

3. Sewer System

This Section is organized into the following sections: Sewer Flow Projections, Daily Flow
Patterns, Collection Systems, Regulatory Requirements, Hazards and Security, Miscellaneous
Projects, and Projects Summary.

This Section first reviews the factors considered in development of the sewer system model.
These factors include: demand projections for determination of future need and calculation of
peaking factors; daily use patterns; and capacity of the treatment plants.

Next, this Section presents the methodologies, assumptions, and results of the sewer modeling
and analysis itself. This section reviews current and upcoming regulatory requirements which
may affect the sewer system, as well as hazard and security issues which should be considered.
These analyses generated recommendations for system improvement projects.

Finally, this Section presents an analysis and tabulated summary of the recommended projects for
system improvements identified through modeling as well as special topics of study.

3.1 Flow Projections

This section summarizes the method of analysis and assumptions used in determining sewer flow
projections. Appendix A, Technical Memorandum 1 — Water Demand and Sewer Flow
Projections, provides additional detail into how these values were calculated. Three sewer flow
scenarios based on three land use assumptions were evaluated in this technical memorandum for
the Town Division: General Plan, General Plan with Pending Land Use Amendments, and a High
Density Scenario. The NCSD Board of Directors selected the General Plan scenario as the
planning condition which is used as the basis for the flow calculations for this MPU.

Sewer flow projections were derived from several sources: District-provided operational data and
records for the Town (Southland) and Blacklake Divisions, Urban Water Management Plan 2005
Update (UWMP), SLO LAFCO Sphere of Influence 2004 Update (SOI), District supplied FY05-
06 Observed Water Use Rates for specific land use types, and the 2001 NCSD Water and Sewer
Master Plan Update.

Town Division (Southland Wastewater Treatment Facility)

From these sources, sewer duty factors (estimates of sewer flow expressed in terms of million-
gallons-per-day (MGD) of sewage generated per acre of land per year) were calculated for each
of the land use categories within the District’s service area and are summarized in Table 3-1
below. The sewer duty factors were estimated as follows:

1. Land use within the existing sewer service area was quantified (e.g., 126 acres within the
existing sewer service area is zoned Residential Multi-Family).

2. The District GIS data was used to estimate the fraction of each land use area that is
connected to the wastewater collection system in 2005 (e.g., 58 acres of Residential
Multi-Family area appears to be connected to the collection system). Figure 3-1, Existing
Sewer Service Area, shows the areas currently being served.

3. The water use analysis information presented above (i.e., based on observed rates) was
used to estimate water use within the areas connected to the collection system.

4. For each type of land use, a fraction of the delivered water was assumed to flow to the
sewer, The fractions used were taken from the 2001 Water and Sewer Master Plan
Update, and adjusted so that the total wastewater flow matched the reported average flow
rate in 2005 (0.626 MGD).

5. A sewer flow duty factor was calculated for each land use by dividing the wastewater
flow by the contributing area connected to the collection system.

Page 31



Sewer System

Table 3-1: Sewer Flow Duty Factors for Existing Wastewater Production under General

Plan Land Use, Southland WWTP- based on Observed FY05-06 Water Duty Factors

Land Acres | Water Duty | Estimated | Estimated | Fraction Estimated Sewer Flow
Use with Factor, percent of | Water Use of Sewage Duty Factor
Sewer Observed area (afy) Delivered | Production (MGD/acre)
Service FY05-06 connected Water (MGD)
Uses to sewer in going to
(afy/acre) 2005 Sewer "
Town Division
RMF 126 3.75 46% 216 79% 0.152 0.002634
RSF 604 2.10 51% 644 49% 0.283 0.000924
RS 139 0.98 4% 5 38% 0.002 0.000330
RR 0 0.20 0% 0 0%
RL 0 0.10 0% 0 0%
AG 11 0.00 0% 0 0%
PF 19 0.59 81% 9 84% 0.007 0.000442
OoP 31 0.26 28% 2 84% 0.002 0.000195
CR 121 1.42 38% 65 84% 0.049 0.001064
CS 47 0.35 51% 8 84% 0.006 0.000262
0s 11 1.18 0% 0 0%
REC 5 0.62 100% 3 0%
Subtotal 1116 0.500
Galaxy Park and People's Self-Help Housing
RSF 85 2.10 100% 179 | 79% | 0125 0.001475
High School (2)
PF 76 0.12 100% 9 | 79% | 0.006 0.000083
Southland WWTP
Total 1277 | 188 | | 062

1: 2001 NCSD Water and Sewer Master Plan Update, Table 2 estimates, adjusted by 5%
2: Domestic water use as reported by NCSD

Average future condition annual wastewater flow rates to the Southland WWTP under the
General Plan scenario were estimated as follows:

1. Land use within the future sewer service area was quantified as shown on Figure 3-2,

Future Sewer Service Area.

2. The wastewater production rates noted above were used to estimate average flow rates
under full build-out conditions. Note that some land uses are assumed to generate no

wastewater.

3. The water demand analysis presented above showed that in 2030 water demand will be
equivalent to 88%, 84%, and 76% of “build out” demand under Scenarios 1, 2, and 3,
respectively. These fractions were used to estimate wastewater production in 2030 as a
fraction of “build out” wastewater production.

The results are shown below;
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Table 3-2: Future Wastewater Production under General Plan Land Use
(based on Observed FY05-06 Water Use Rates)

Land Use Total Sewer Flow Estimated percent Estimated
Area Duty Factor Wastewater built- Wastewater
Served Produced at out Production in
Buildout Year 2030 -
(units) acre MGD/acre MGD MGD
Residential Land Uses

REC 5 0 0.000 86% 0.000

RR 0 0 0.000 86% 0.000

RSF 888 0.000924 0.821 86% 0.706

RS 270 0.00033 0.089 86% 0.077

RL 0 0 0.000 86% 0.000

RMF 126 0.002634 0.332 100% 0.332
Non-Residential Land Uses

AG 0 0 0.000 100% 0.000

oP 31 0.000195 0.006 95% 0.006

CR 128 0.001064 0.136 95% 0.129

Cs 67 0.000262 0.018 95% 0.017

IND 4 0.000442 0.002 95% 0.002

0s 0 0 0.000 100% 0.000

PF 22 0.000442 0.010 95% 0.009

High School 76 0.000083 0.0086 100% 0.006

Total Use | 1617 | | 1419 | | 1.283

1: Sewer Duty Factor assumed equal to PF land use.

The values shown in Table 3-3 below are used throughout the remainder of this MPU for the
Existing and Future conditions for the Town Division. The peaking factor values shown are
taken from Appendix A, Technical Memorandum 1, and are discussed further below.

Table 3-3: Summary of Sewer Flow Projections & Peaking Factors, Town Division
(Based on Observed FY05-06 Water Use Rates)

Southland WWTP Average Annual Flow Peak Dry Weather Peak Wet Weather
(AAF) Flow Flow
(PDWF) (PWWF)
units MGD MGD MGD
Peaking Factor 1.73 x AAF 2.17 x AAF

Existing 0.63 1.09 1.37

Future 1.28 2.21 2.78

Blacklake Division

A comparable analysis was not performed for the Blacklake Division. However, records were
reviewed to determine the annual average daily flow for the Blacklake WWTP is approximately
90,000 GPD. For modeling purposes, the residential single family sewer duty factor described
above was used in the analysis.
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3.2 Daily Flow Patterns

This section describes the further breakdown of average daily sewer flows as they occur
throughout the day. Several factors typically contribute to these fluctuations: lift station pump
cycling, rainfall inflow/infiltration, and land use type.

As described in Technical Memorandum 1 (Appendix A), a review was performed of the effect
lift station pump station cycling has on peak flows within the system. The Tefft Lift Station is the
largest of the District’s stations and consequently has the largest impact downstream.

Typical daily flow fluctuations are shown in the figure below. This figure represents a diurnal
curve, which shows peaks in usage corresponding with early morning activities (such as
showering) and evening activities (such as food preparation).

Typical NCSD Sanitary Sewer Diurnal Curve

35

—— Design Flow Peaking
31— Factor of 3.0 r : — —

- - - - PWWF Peaking
Factor of 2.17

| — — Design Flow
Average

Peaking Factor

Time (hours)

Three basic patterns in daily use fluctuations were developed for the major land use types:
Residential, Office, and Commercial. Variations for these three types of use were considered to
develop further breakdown in flow projections.

An additional consideration in modeling system flows is the effect of inflow and infiltration (I/T)
on the system. Storm water and groundwater may sometimes leak into system pipes, resulting in
flows at the wastewater plant that are greater than might be expected based on metered water
usage. Technical Memorandum 1 (Appendix A) includes a detailed analysis of the effects of I/I
on the Town and Blacklake Divisions.

Flow projections in system modeling were based on diurnal curve patterns, peaking factors
calculated in Technical Memorandum 1 (Appendix A), and I/I estimates (also discussed in
Technical Memorandum 1).
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3.3 Wastewater Treatment Plants
The District operates two wastewater treatment plants: Southland and Blacklake.

Boyle Engineering Corp. analyzed the current and anticipated capacity of the Southland WWTP
in the Southland Wastewater Treatment Plant Facility Master Plan, prepared in February 2007.
Recommended projects to improve the capacity and operating efficiency of the plant are
described in this document, and summarized in Technical Memorandum 11 (Appendix K).

Recommended near-term improvements include:

e replacement or paralleling the Frontage Road trunk main;
modifications to the influent pump station by installation of variable frequency drives;
Phase I Wave Oxidation System improvements to increase capacity to 1.7 MGD;
sludge removal,
installation of screening and grit removal equipment.

Recommended future improvements include:
e Phase II Wave Oxidation System improvements to increase capacity to 2.4 MGD.

A similar capacity analysis was performed for the Blacklake WWTP in Technical Memorandum
8 (Appendix H). Several improvements have recently been completed, including:

¢ pond liner replacement;

e conversion of the aeration system from bottom aeration to surface aeration;

¢ replacement of the remote monitoring/telemetry system and effluent metering.

The WWTP is currently operating at approximately half of the design capacity, with a peak
monthly flow at approximately 63% of capacity. As the area served by the Blacklake WWTP is
now at or approaching full build out, additional projects to increase capacity are not anticipated.
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3.4 Lift Stations

This section describes the methodology, analysis, and results of the evaluation of the existing
sewer lift station facilities. The three major components of a lift station facility are its wetwell,
pump(s), and forcemain. Additional components are its power supply and its remote monitoring
and control capabilities. Each lift station was analyzed with respect to these standard design
criteria as follows:

Wetwell — the operating volume shall be large enough to minimize pump/motor cycling (less than
or equal to 4 cycles per hour) and limited in size to avoid septic conditions associated with
infrequent pumping.

Pump(s) — the pumping capacity shall be large enough to handle the peak hourly flow condition
with at least one duty pump(s) out of service. The 2001 MPU established the criteria that small
lift stations (100 gpm and less) shall be equipped with two pumps and larger lift stations (>100
gpm) shall be equipped with three pumps.

Forcemain — ideally, the pipe shall be sized to maintain fluid velocities between 3.5 to 5 feet per
second but flow rates may vary between 3 to 7 feet per second.

Back-up Power Supply — fixed emergency power generators with automatic transfer switches
shall be placed at all critical lift stations where the allowable response time is minimal and where
the consequences of an overflow are significant.

Central Alarms and Controls — all lift station status shall be connected to the District’s
telemetry system and at a minimum have basic monitoring and alarming of station power,
pumping status and wetwell level sent to Operations on a real-time basis.

3.4.1 Existing and Future Lift Stations

All of the District’s lift stations are considered small stations from an industry perspective with
the exception of Tefft Lift Station, which currently has peak influent flows of approximately 350
gpm. Peak influent flows for the remaining lift stations vary from 13 gpm to 182 gpm. All
stations have two pumps and operate in an alternating pump mode under normal conditions (i.e.
both pumps are duty pumps and take turns operating between lead and standby). Each station’s
pumps are also capable of operating in parallel (at the same time) in the event inflows exceed the
capacity of the lead pump.

The following table is a summary of the analysis of the existing lift stations with respect to these
criteria. A combination of telemetry data, field observations and measurements, and previous
reports were used as the basis of information for these calculations.
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3.4.2 Analysis and Recommendations

All of the existing lift stations major components appear to be adequately sized to accommodate
existing and future projected flows with only a few exceptions. The combination of wetwell
volumes, high- and low- pump setpoints, and pump capacities for each of the lift stations are in
range to allow for adequate operations. Pump on/off cycling for existing and future flow
conditions is within the acceptable range. Pumping capacities are for the most part greater than
the existing peak hourly flow estimates. Future flow projections suggest that Nipomo Palms and
Gardenia are in need of larger pumps for the future condition. Forcemain velocities are also
within the acceptable range for both existing and future conditions.
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3.5 Wastewater Collection System

The District operates two sewer collection systems to serve the two WWTPs: Southland (Town)
Division and Blacklake Division. These collection systems must be of sufficient capacity to
prevent overflow and accommodate daily and seasonal fluctuating usage patterns.

A computer model of the sewer system was developed to analyze existing conditions, predict
conditions under future flows, and determine system response to various demand, usage, and
improvement scenarios.

Computer Model, Calibration, and System Configuration

To create the model, a base map was first prepared in AutoCAD. GIS data provided by NCSD
was used to create the base map showing parcel lines, zoning, contours, and the existing sewer
system itself. Separate NCSD-provided maps were used to delineate service area boundaries.
Sewersheds were delineated in AutoCAD as well, and compared to land uses to determine load
areas on manholes within each sewershed.

The model was based on Scenario 1, General Plan Land Use, demand projections discussed in
Tech Memo 1 (Appendix A). Current observed conditions were used to calibrate the model and
to confirm appropriate duty factors for analysis of future conditions. Field measurements were
taken as well, to determine physical properties and flows for model calibration.

Evaluation Criteria and Results

The model was run first to analyze existing conditions. Design criteria specified in District
Standards were considered to ensure that the capacity requirements of the State’s Sewer System
Overflow Regulations were satisfied. One standard measure used to prevent overflow problems
is maximum d/D, or the ratio of depth (d) of wastewater flow to diameter (D) of sewer main. The
model used peak hourly flow thresholds of d/D of >0.5 for pipes 12” and less, and d/D of >0.75
for 15” pipes and larger. If the d/D value exceeded the threshold limit, the system was noted as
deficient. Additionally, while an actual peaking factor of 2.17 was measured at the Southland
WWTP, a more conservative peaking factor of 3.0 was used throughout the system to further
ensure protection from sewer system overflows.

/ NK
i / \
D
/ |
d/D=0.5for12"
and smaller
Y

DESIGN PEAK FLOW CRITERIA

d/D = Q.75 for 15"
and larger

i
|

|

The model was first run to identify deficiencies in the existing system. Improvements to ensure
adequacy under peak current conditions were identified, as discussed below. Future conditions
were analyzed as well, with anticipated future improvements built into the model to accommodate
new loads. Additional projects were identified to address future needs.
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Analysis and Recommendations

This section describes the recommended projects to upgrade or improve the sewer system in
response to current or anticipated needs identified in the modeling. This section briefly describes
additional projects which were reviewed as well, but are not directly related to system
improvements. These additional projects are described in detail in the Appendices.

System projects include those to address orphan areas in the Prohibition Zone, projects to correct
system deficiencies identified in modeling, and projects to address requirements of the SSO.

Orphan Areas

Figure 3-3 identifies orphan areas, or those neighborhoods within the Septic Tank Prohibition
Zone that are not currently connected to the sewer system. Projects to serve Orphan Areas are
included on the prioritized project recommendation list in Section 3.6.

System Deficiencies

Figure 3-4 shows the recommended sewer system improvements which were considered in the
model run and identifies Zones of Benefit for each current and future lift station.
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3.6 Regulatory Requirements

Sewer systems in California are generally regulated under either an NPDES permit, authorized by
the Federal Clean Water Act, or by Waste Discharge Requirements (WDRs), authorized at the
state level by the Porter-Cologne Act.

NPDES permits address discharges to surfaces water of the US and generally apply specifically to
the Wastewater Treatment Plant (WWTP). Depending on ownership, the collection system itself
may also be covered by the NPDES permit, or may be covered separately under WDRs. WDRs
address discharges that may affect groundwater, including percolation ponds or water reclamation
systems at WWTPs, and the collection systems themselves.

The District’s sewer system is currently regulated under separate WDRs for both Blacklake and
Southland WWTPs and their associated collection systems. These WDRs are up for periodic
renewal, and may be modified by the RWQCB on renewal to reflect revised effluent quality
limitations, flow rates, or system operating parameters. There is currently no information
available from the Regional Water Quality Control Board (RWQCB) on pending revisions to the
WDRs. Additional wastewater system regulations are currently in development with the
RWQCB, but have not yet been published.

However, a Statewide General WDR addressing overflows from sanitary sewer systems was
recently passed. WDR Order 2006-0003 was passed in 2004 and is known as the Sanitary Sewer
Overflow (SSO) Regulation. The SSO requires that the District develop a Sewer System
Monitoring Plan (SSMP). The SSMP must include the District’s plans for system management,
operations, and maintenance, as well as a spill response plan. The SSO outlines 20 to 30
benchmarks for safe and effective system operations, requiring District compliance.

The District is currently in compliance with the conditions of the SSO, and is developing their
SSMP according to the published schedule.
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3.7 Hazard and Security

The purpose of this section is to evaluate the security of the District's wastewater treatment and
collection facilities. Potential threats to the District’s systems may come from human sources or
from natural causes such as flooding, earthquakes or wildfires.

Human Intrusion: Human intrusion into District facilities may pose as much of a threat to the
District as natural disasters. Human intrusion problems can range from minor theft or vandalism
to acts of terrorism. Entry into or near District facilities by ill-intentioned people can cause
greater public health damage than any natural disaster the region has experienced. Public waste
water facilities should be made reasonably secure from all non-authorized access.

Security measures to be considered should include protection for site perimeters, site areas
between the perimeter and facility, facility structures themselves, power and wiring systems, and
physical security for SCADA systems.

Flooding impact: Several small streams flooded in 2001, causing damage to between 20 and 30
Nipomo homes. Flooding was primarily along Nipomo Creek and its tributaries, such as
Deleissiques Creek and Tefft Road Creek. FEMA's 100-year floodplain encompasses the areas
adjacent to these watercourses as well as extensive areas east of U.S. Highway 101. Flooding is
unlikely to cause damage to District wastewater facilities; however, access to these facilities
could be affected and utilities over or under streams could be damaged. District equipment could
be damaged or lost. Storms could disrupt communications to power facilities.

Earthquake and Fault Rupture/Groundshaking/Liquefaction impact: According to the County
Local Hazard Mitigation Plan, the Santa Maria River and Foxen Canyon faults extend from south
of Sisquoc about 40 kilometers north of Nipomo and parallel the Santa Maria River and Highway
101. They extend into the southern end of the Wilmar Avenue fault zone and are potentially
active. The eastern segment of the Wilmar Avenue fault extends southerly from Arroyo Grande
Creek to the Santa Maria River, following Highway 101. It is also considered potentially active.
Additional faults may also have an impact upon the area.

Unreinforced masonry buildings typically provide little resistance to earthquakes and may pose a
risk to property, life and safety. Unsecured furnishings, equipment and structural contents can be
damaged. Motion-sensitive equipment is particularly vulnerable to earthquakes. Structures on or
near the fault are most likely to receive damage from rupture.

Wildfire impact: The County Local Hazard Mitigation Plan states there is greater need for
increased water supplies in the Nipomo area due to the intermixed wooded and wildland urban
area. Wildfires can deplete water reserves, create low water flows and pressures for firefighting,
downed power lines, disrupt telephone service, and block roads. Flood control facilities may be
inadequate to handle increased silt from runoff, sediment, and debris from barren and burned
hillsides.
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3.8 Miscellaneous Projects

At the District’s request, a number of additional projects were reviewed which may benefit the
wastewater system. These projects, discussed in detail in the Appendices, are described briefly
below:

e Technical Memorandum 8: Capacity at Blacklake WWTP (Appendix H):
This memorandum analyzes the capacity at Blacklake WWTP.

The Blacklake Wastewater Treatment and Reclamation Facility has a permitted capacity
for treatment of up to 200,000 gallons per day. The plant is currently operating at
approximately half of the design capacity, with a peak monthly flow at approximately
63% of capacity. The District has recently completed several projects to improve the
capacity and effluent quality of the Facility, including replacement of pond liners,
conversion of the aeration system, and replacement of the remote telemetry/metering
system.

As the area served by the Facility is now at or approaching full build out, this technical
memorandum recommends that additional projects to increase capacity at the Facility are
not anticipated.

e Technical Memorandum 9: Sewage Treatment Pond Sludge/Solids Disposal
(Appendix I):

This memorandum evaluates the anticipated volume of sludge generated at each WWTP,
reviews whether a biosolids facility may be a viable disposal operation, and proposes a
scope of study for further review.

At the District’s WWTPs, sludge removal from the ponds occurs occasionally, using
pumps which direct settled solids from the ponds to the sludge drying beds. Periodically,
the ponds are also drained for maintenance, and accumulated solids are removed at that
time. Sludge from Blacklake WWTP is hauled to Southland for drying. Current and
future sludge production rates at both WWTPs were estimated, as shown in the table
below.

Annual Sludge Production After Drying

Southland WWTP Blacklake WWTP Total
Current Future Current Future Current Future
Mass Sludge 260 710 40 100 300 750
(tons)
zlg\l(u)ine Sludge 290 800 45 110 335 910

* Assume 50% dry before disposal

After drying, sludge and solid wastes from the WWTPs are currently transported to a
landfill for disposal. With off site disposal costs on the rise, it may be desirable to
develop a less-expensive disposal option.

One such option is land application as biosolids. One potential use of biosolids would be
land application on available land at the Southland WWTP. The biosolids land
application area consists of 10 acres where the solids would be spread and allowed to dry
further. Plant materials would be grown on the areas where the biosolids are applied to
absorb nitrates and other nutrients and help break down the solids.
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The technical memorandum recommends a Feasibility Study be conducted to investigate
this option further, and recommends a scope for such a Study.

Technical Memorandum 10: Relocation and Groundwater Recharge of Southland WWTP
Effluent (Appendix J):

The Board has not yet determined its preferred Liquids Disposal Plan for the Southland
WWTP. Technical Memorandum 10 reviews one alternative: discharge of effluent from
the Southland WWTP as a possible source of groundwater recharge.

Technical Memorandum 10 identifies potential upgradient locations to recharge treated
wastewater from the Southland WWTP. Based on guidance from District staff, initial
screening was performed to identify potential areas for groundwater recharge. Three
sites were selected as possible discharge locations.

Costs were calculated for conceptual alignments to each of the three potential discharge
locations. Detailed cost analyses are included in the technical memorandum. As would
be expected, the costs for disposal of effluent increases with the distance to the disposal
site as well as the flow rate desired for pumping to that area.

The District should determine if the value of groundwater recharge in upgradient
locations merits the additional costs associated with transporting the effluent. This
technical memorandum recommends a Feasibility Study be conducted to investigate this
option further, and recommends a scope for such a Study.

Also included in Appendix J is a detailed scope of work for a Phase 2 Hydrogeologic
Investigation of the Southland WWTF, prepared by Fugro West Inc. This proposal
includes an exploration of alternative new disposal sites; an assessment of the potential
for extracting discharge water from beneath the Southland WWTP; recommendations for
new monitoring wells at the WWTF; an investigation into the relationship between the
WWTTF and Nipomo Creek; and as assessment of the water quality of the deep aquifer in
the vicinity of the WWTF and potential new percolation pond sites.

Technical Memorandum 11: Southland Wastewater Treatment Plant Facility Master
Plan (Appendix K):

This memorandum reviews current status and associated costs for projects originally
presented in the Southland Wastewater Treatment Plant Facility Master Plan.

Of the Current System Improvements noted, the majority are already proposed to be
accomplished by the year 2009. The technical memorandum recommends that
installation of appropriately sized and rated variable frequency drives is the most
economical method to forestall the periodic influent pump station pump failures.
Additionally, the oxidation ditch (Biolac Wave Oxidation System) is recommended as the
most cost effective future treatment option. Although not part of the Capital
Improvement Plan presented in the Master Plan, the technical memorandum further
recommends that sludge removal through the use of rental dredge equipment should be
explored in the near term.

Technical Memorandum 12: Southland Shop Upgrades (Appendix L):

This memorandum reviews costs associated with potential upgrades to the Southland
Shop and reviews the viability of installing solar panels to meet the Shop electric needs.

The proposed upgrade will enlarge the existing office and storage space, provide shower
facilities, expand garage space, improve security features such as lighting and fencing,
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and provide paved access to some interior areas. Estimated costs for this upgrade are
approximately $400,000.

One possible additional aspect of the shop upgrade may be installation of solar panels to
offset electrical usage. Currently, the Shop uses an average of approximately 775 kwh
per month. With the planned upgrade, this usage may double. Costs and savings for
installation of solar panels to offset current usage are estimated on the table below.

ltem Approximate Cost
Installation $24,000

Currently Average Monthly Electrical Costs $127.00
Anticipated Average Monthly Electric Costs $38.00

Anticipated Monthly Savings $89.00

Estimated Payback Period 12 years

This technical memorandum does not recommend inclusion of the solar system
installation as part of the Southland Shop Upgrade.

Technical Memorandum 13: County Drainage Projects, Impacts to NCSD Sewer System
(Appendix M):

This memorandum reviews the potential impact of planned County drainage system
improvement projects to District sewer lines in the vicinity of the planned projects.

San Luis Obispo County intends to complete six drainage system improvement projects
within the next three years. The majority of projects have sewer lines within the
immediate vicinity of the construction. Proposed projects were reviewed with San Luis
Obispo County staff and NCSD Operations staff and it was determined that no permanent
or temporary relocations for NCSD sewer lines seem to be required.
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3.9 Summary of Recommended Projects

The recommended projects described in the Sections above are summarized on the following
table. This table presents a recommended capital improvement program for implementation of
these sewer system projects.

This table includes both Design/Bid/Build projects and Feasibility Study projects. These projects
were developed based on system deficiencies identified during model runs, model analysis and
discussions with NCSD staff about solutions, and cost analysis for the proposed solutions to
determine the most effective options. Projects are shown on Figure 3-3: Existing Sewer Orphan
Areas within Prohibition Zone, and Figure 3-4: Recommended Sewer System Improvements.

Costs for Design/Bid/Build projects are based on current standard unit costs, and include
materials costs, typical construction costs, a contingency for design, and an additional
contingency for administrative and other unknown factors. Costs for Feasibility Studies were
estimated between $25,000 and $75,000, depending on the recommended extent of study and
degree of detail. Cost estimates are included for budgeting purposes only. Actual costs may vary
depending on site conditions, environmental mitigations, market conditions at the time of
construction, etc.

The attached project list includes prioritized projects for sewer system collection or treatment
improvements. Projects were prioritized according to District need and cost effectiveness.

e Priority 1 projects address issues related to life, safety, and ability to serve customers;

e Priority 2 projects address operational improvements, efficiency improvements, water
quality improvements, etc., as well as long term operation and maintenance projects, and
situations where the code is currently met but where service could be improved.
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RECOMMENDED SEWER SYSTEM IMPROVEMENTS

IMPROVEMENTS TO MEET EXISTING NEEDS

COLLECTION SYSTEM Diam. (in)  Unit  Quantity  Unit Cost® Total Costs’
Town
PRIORITY 1- FRONTAGE TRUNK LINE
1 Upsize Fronlage Trunk Line - Southland to WWTP 21 LF 1,160 5375 $435,000
2 Upsize Frontage Trunk Line - Story to Southland 18 LF 1,780 $330 $587,400
3 Upsize Fronlage Trunk Line - Division o Story 18 LF 1.350 $330 $445,500
Frontage Subtolal: $£1,500.000
PRIORITY 2 - DIVISION RELIEF
4 Upsize Division Gravily Collector - Beverly to Frontage 12 LF 1.415 $210 $297.150
Division Subtotal! $297,150
Town Tolal: w
Blacklake
PRIORITY 1 - GOLF COURSE TRUNK LINE
5  Remove Sag/Belly from golf course mainline along 9th hole 10 LF 450 $200 $90,000

Blackiake Total: $90,000
Total Collection System Costs: || £1,900,000

WASTEWATER TREATMENT
Southland WWTP (Town Division)
PRIORITY 1 - WWTP IMPROVEMENTS

5 Influent Pump Station and Flowmeler Improvements' LS 1 $620,000 $620,000
f  Spiral Screening System' LS 1 $468.000 468,000
7 Grit Removal System' LS 1 $560,000 $560,000
8  Phase | Wave Oxidation System' LS 1 $4,060,000 $4,060,000
9  Solids Handling Proposals LS 1 TBD TBD
10 Shop Upgrade LS 1 $400,000 $400,000
11 Hazard, Security, and Safety Upgrades LS 1 $50,000 $50,000
| ) Subtotal; §6,200,000

PRIORITY 2 - WWTP IMPROVEMENTS _ '
12 Shop Selar Panels LS 1 $30,000 $30,000
Subtotal: _______ $30,000
Southland WWTP Total: $6,230,000

Blacklake WWTP i

PRIORITY 1 - WWTP IMPROVEMENTS B -
13 'Hazard, Securily, and Safety Upgrades LS 1 $25,000 $25,000
14 ' Liner Replacement (2007) | LS 1 $300,000 $300,000
Blacklake WWTP Total: $325,000

Total WWTP Casts:_i $6,600,000

WATER RECLAMATION

Southland WWTP )
PRIORITY 1 - WATER RECLAMATION

15 Southland Effluent Recharge/Reuse Feasibility Study LS 1 $75,000 §75,000
Southland Reclamation Total; $75,000
Total Reclamation Cost: $75,000
' TOTAL COST OF IMPROVEMENTS TO MEET EXISTING NEEDS $8,580,000

PRIORITY 1 - ANNUAL REHABILITATION / REPLACEMENT*
16  Rehabilitate 7% of Lift Stations per year (1 per year with 14 lotal) EA 1 $50,000 $50,000
17  Rehabilitate 5% of Manholes per year (600 total) EA 30 $3.000 $90.000

i Rehab./Replacement Subtotal: $140,000
NOTES: |
1. Improvemenits and costs incorporated from Southland Wastewater Treatment Facility Master Plan 2007
2. Cost Eslimate derived from adjusting Master Plan Estimate April 2001 cost to May 2007 ENR CCI.
3. Total Costs are rounded to 2-significant figures. !
4. Costs are expressed in approximate annual present worth values to be funded from District's mainlenance reserves.
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RECOMMENDED SEWER SYSTEM IMPROVEMENTS

IMPROVEMENTS TO MEET FUTURE NEEDS

COLLECTION SYSTEM Diam (in)  Unit  Quantity Unit Cost’ Total Costs’
Town
PRIORITY 1 - OAKGLENN TRUNK LINE®
1 Upsize Oakglen Trunk Line - Amade lo Freeway Crossing 15 LF 2,300 $240 $552.000
2 Upsize Oakglen Trunk Line - Glory to Amado 15 LF 1,830 $240 $439,200
3  Upsize Oakglen Trunk Line - Mads Place to Glory 12 LF 965 $210 $202.650
4 Upsize Oakglen Trunk Line - Oakglen at Tefft 10 LF 330 $180 $59,400
Subtotal $1,253,250
PRIORITY 2 - FRONTAGE TRUNK LINE
5 Upsize Frontage Trunk Line - Grande to Division 15 LE 1.150 $240 $276,000
6 Upsize Frontage Trunk Line - Juniper lo Grande 12 LF 3515 $210 $738,150
Subtotal — §1.014,150]
PRIORITY 3 - UPGRADES
7 Branch Bypass Gravity Colleclor - Mallagh to Wilson 8 LF 480 $166 $74,400
8  Tejas Lift Station Upgrade to 150 gpm LS 1 $150,000 $150,000
Subtotal $224,400
PRIORITY 4 - ORPHAN AREA IMPROVEMENTS®®
9 Project 1 - Upgrade Gravily Collector - Story from Peacock lo Meredilh 8 LF 875 §155 $135,625
Manarch Lift Station - 50 gpm LS 1 $150,000 $150,000
Monarch Force Main 4 LF 800 $140 $112.000
10 Project 2 - Gravity Collector - Story from Orchard to Peacock 8 LF 1,970 $155 $306,350
 Gravity Collector - Orchard from Soares to Story & LF 700 $165 $108,500
Gravity Collector - Orchard from Primavera lo Slory 8 LF 700 $155 \ $108,500
11 Project 3 - Frontage Trunk Line - Camino Caballo to Juniper | & LF 1,300 $155 $201,500
Gravity Collector - Camino Caballo to Frontage [ 8 LF 2,685 $155 $416,175
12 Project 4 - Widow Lift Station - 200 gpm | LS 1 $150,000 $150,000
Widow Force Main 4 LF 325 $140 545,500
Gravity Collecter - Southland from Honey Grove to Frontage 12 LF 2,840 $210 $596,400
13 Project 5 - Gravity Collector - Orchard and Southland to Drumm Lane 8 LF 915 $155 $141,825
14 Project 6 - Gravity Collector - Hill Street to Frontage 8 LF 1.475 $155 $228,625
Orphan Area Subtotal $2,700,000
PRIORITY 5 - AMADO LIFT STATION & FORCEMAIN® | | i
16  Amado Lift Station - 350 gpm | LS 1 $300,000 $300,000
Amado Force Main G LF 920 $1556 $142,600
Gravity Collector - Sparks Bypass extension to Amado LS 8 LF 3,000 $155 $465,000
Subtotal $907,600
Town Tolal: $6,099,400
Total Collection System Costs: $6,100,000
WASTEWATER TREATMENT'
Southland WWTP
PRIORITY 1 - WWTP IMPROVEMENTS )
16 Phase Il Wave Oxidation System LS 1 $198,000 $198,000
Southland WWTP Total: 5198,000
Total WWTP Costs: || $200,000

WATER RECLAMATION
Southland WWTP
PRIORITY 1 - WATER RECLAMATION

17 Tertiary Filtration LS 1 $1,898,000 $1.898.000
18  Chlorination System LS 1 $1,546,000 $1,546,000
19 Southland Effluent Discharge and Percolation Basin LS 1 TBD TBD
20  Lift Station LS 1 $300,000 5300,000
21 New Effluent Force Main LF 28,260 $115 $3,249,900
Southtand Reclamation Total: ______ $6,993,900 |

Total Reclamation Cost: HEM

TOTAL COST OF IMPROVEMENTS TO MEET FUTURE NEEDS: $13,300,000

NOTES:

2. Cost Estimate derived lrom adjusting Master Plan Estimate April 2001 cost to May 2007 ENR CCI.

3, Tefft Streel Lift Station has major affect on this line, reducing flow rate or VFD may alleviate issues.

4. Total Costs are rounded to 2-significant figures. ) i )

5. Orphan areas are those neighborhoods within the Septic Tank Prohibition Zone that are not currently connected to the sewer system.
6. Improvements to be funded by properties receiving benefil,
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NCSD Staffing

4. NCSD Staffing

This section reviews the District’s current Operations and Maintenance staff and develops a
staffing plan to anticipate the District’s changing needs as Nipomo continues to develop.
Specifically, this Section reviews the current work load requirements and staff positions in charge
of meeting those requirements; projects future work load and reviews staffing changes that will
be necessary to meet that anticipated work load; and, proposes a Preventative Maintenance
Program to improve the District’s ability to maintain the water and sewer systems and effectively
address unforeseen problems when they occur.

4.1 Current and Recommended Work Load and Staffing

Koff and Associates prepared a Classification Study and Organizational Review (Koff Review)
for the District in February 2007. A complete copy of the Koff Review is included in Appendix
Q. The Koff Review presents current District Utility staff job classifications and descriptions and
develops a classification plan and organizational chart to meet staffing requirements. Appendix I
of the Koff Review includes recommended class descriptions, Appendix II reviews recommended
employee allocations, and Appendix III presents a recommended organizational structure.

The entire text of the Koff Review is included in Appendix Q for reference. A summary of their
findings and recommendations is included below.

e The District currently employs six full-time Utility Department staff people, with two
part-time interns.

e The Utility Department is currently headed by the Utility Supervisor, under the Direction
of the General Manager. It is recommended that the Utility Supervisor position be
reclassified as a Department Head with the title Utility Superintendent. The addition of a
new field person would allow the Utility Superintendent to delegate the field work that he
now shoulders as Supervisor.

e The position of Utility Field Foreman has experienced a work increase in the past few
years, and currently has a split focus between construction inspection and field
supervision. By splitting this job into two positions — the Utility Field Supervisor and the
Inspection Maintenance Supervisor — both positions could be handled more effectively,
and the field work currently performed by the Utility Supervisor could be absorbed into
the responsibilities of the new supervisor positions.

e  One to two additional lower-level field staff positions are eventually recommended as
well, to allow implementation of a pro-active preventative maintenance program
(discussed further below) and to keep up with anticipated growth as Nipomo continues to
develop.

e Cross-training certifications to allow District workers to switch between water and
wastewater work as demands require would increase flexibility of staff.

As a supplement to the Koff Review, the Workload and Staffing Table (also in Appendix Q) was
prepared to estimate actual staff hours spent per different type of Utility Department activities.
The spreadsheet provides a breakdown of the typical O&M work activities into several categories
as well as an approximation of the current annual hours each job classification spends on each
activity. The categories include Operations, Maintenance, Construction, Inspections, Inter-
Agency Coordination, Customer Service, Reporting & Compliance, Training, Management
Assistance, and Engineering Assistance. The purpose of this effort was to benchmark the
recommendations in the Koff Review and to help predict future requirements.
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NCSD Staffing

Currently, the District employs six full-time workers and two part time interns. Note that the
spreadsheet does not reflect interns’ involvement in Utility Department activities. This
spreadsheet shows that a staff of approximately nine full-time Utility workers is appropriate for
the work load required for regular maintenance and repair activities. The analysis of the
spreadsheet agrees with the recommendation of the Koff Review of an additional supervisor
position and one or two additional field workers.

The spreadsheet also shows that the District currently outsources certain maintenance and
operations tasks, at a level of approximately 1.3 full-time equivalents (FTEs).

4.2 Future Staffing Levels

Future staffing levels are hard to predict, owing primarily to uncertainty regarding the source of
supplemental water. Development of desalination as a supplemental water source may require
additional treatment staff. Use of CCWA water may require additional staff to handle
modifications to the disinfection system. Similarly, monitoring, reporting and compliance
requirements will vary depending on the source of supplemental water.

Water use is projected to more than double from current levels of approximately 3,000 AFY to
approximately 6,200 AFY by the year 2030. As a general rule of thumb, necessary staffing levels
may be expected to increase proportionally, to approximately 150 to 200% of current levels by
2030.

The staffing table below shows a comparison of the current (C) breakdown of FTEs per job
classification with the anticipated future (F) breakdown of FTEs, based on consideration of
factors presented in the Koff Review and the attached recommended Preventative Maintenance
Plans. Note that the table does not include the position of District Engineer, a position that has
recently been filled. It is anticipated that the District Engineer will take on some of the
administrative responsibilities currently managed by the Utility Department.
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NCSD Staffing

4.3 Preventative Maintenance Program

As stated in the Koff Review, the District currently operates largely on a responsive basis,
handling problems as they occur. This operations model may be cost effective in general, but in
the event of a serious problem or a series of problems, the District could be understaffed to
maintain required operations. A proactive operations approach that incorporates a Preventative
Maintenance Plan (PMP) is more likely to (a) minimize the likelihood of problems occurring and
(b) leave more staff available to handle emergencies when they do occur, while minimizing
additional staff cost.

The Water System PMP presented herein was developed based on discussion with District
Operations staff and a review of the current maintenance and replacement practices and goals.
Note that the District’s inspection and maintenance frequencies are compared to recommended
inspection and maintenance frequencies in common practice in the industry. To better maintain
water system performance and reliability, the District should strive to meet the recommended
inspection and maintenance frequencies noted. Additional staffing as discussed above should
facilitate this goal.

Development of a Sewer System Prioritized PMP is a required element of the SSMP mandated
under SSO regulations. The District’s SSMP is in development now, in accordance with the
published compliance schedule. The Sewer System PMP recommendations presented herein are
offered to provide guidance in the District’s efforts toward developing a Prioritized PMP for their
sewer system.

A successful PMP for either system must incorporate documentation of all tasks and procedures.
Documentation establishes standard and approved methodologies, helps with training new stafT,

simplifies compliance with regulatory requirements, and retains standard methodologies in case

of staff turn over or retirement.

Another key factor in a successful PMP is having appropriate software for managing, scheduling,
and tracking preventative maintenance activities. The District’s current database is not user
friendly and does not tie into either the GIS database or the accounting system. A Computerized
Maintenance Management System (CMMS) software package such as ghaMS, Cartégraph or
Datastream would better meet the District’s need for implementing the PMPs described below.
(Additional information on these CMMS options is included in Appendix Q.)

The District’s GIS database should form the link between the Accounting System and the
CMMS. Given the requirements of GASB 34 and the need to document, track, and fund
replacement of publicly-owned assets, and the requirements of the SSO to prepare a PMP, we

recommend that the District continue with development of the GIS database and these essential
links.
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Water System Preventative Maintenance Plan

Activity Current Recommended
Frequency Frequency
1. Fire Hydrant Maintenance 12 per month, Annual
a. Clear around heads 660 total. inspection and
b. Operate hydrant Maintenance maintenance
i. Open and close outlets; note ease of operation oceurs.
Paint and b approximately
aint and number every 4.5
Operate gate valve that services hydrant years

Lubricate cap covers
. Check atlas and record when complete

- e a0

2. Valve Maintenance
g. Clean out valve box
h. Operate valve
i. Note number of turns; note ease of operation

i.  Paint valve box lid (blue for main lines; white for
laterals)

j.  Replace any broken or cracked lids
k. Check atlas and record when complete

30 per month;
1840 valves
total.
Maintenance
occurs
approximately
every 5 years.

Inspection and
maintenance
every two years

3. Air/Vac Maintenance 5 per month; Inspection and
I.  Clean area around air can 203 total. maintenance
m. Check overall condition of cover and paint if needed | Maintenance | every two years
(0] te control valve that services air/vac oceurs
n. pera approximately
o. Check atlas and record when complete every 3 years
4. Blow Off Maintenance 6 per month; Inspection and
p. Clean out box 175 total. maintenance
q. Install blow off pipe Maintenance every two years
(0] te valve oceurs
r pera approximately

i. Open and close; note ease of operation
s.  Flush until water is clear and clean
t.  Check atlas and record when complete

every 2.5 years

5. Storage Tanks and Tank Sites
u. Remove any trash or debris and check for
tampering
v. Drive or walk the site for any problems (fencing
repair, weed abatement, etc.)
w. Make certain that all valves are chained and locked
X.  Record the time of day checked

Check sites
weekly

6. System Flushing
y. Begins late fall or early winter
z.  System will be divided into sections

1 section per
year, minimum

7. Meter Replacement and Repairs

10% per year

Anticipated
lifespan of meter
is 15to 20
years.

8. Buildings and Grounds

aa. Remove trash and debris from around each site

bb. Clean inside of well houses
i. Mopping, sweeping, clean walls

cc. Note when buildings need attention (painting or
repairs)

dd. Keep weeds in check (spray or weed whack as
needed)
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Sewer System Preventative Maintenance Plan Recommendations

The SSMP requires development of a Prioritized PMP for the sewer system (already in
development). A comprehensive PMP should incorporate the following considerations:

e Preventative maintenance;

¢ Corrective maintenance and system expansion;

e Emergency response.
Preventative Maintenance measures address ongoing maintenance to the system to keep it in
good operating order and prevent problems before they occur. Measures should include:

e Routine system-wide inspections (minimum 5- to 10-year cycle is recommended)

¢ Routine system-wide cleanings (minimum 3- to 7-year cycle is recommended, with
increased frequency for areas with known problems)

e Force main and air/vacuum release valve inspection and maintenance (minimum 2
year-cycle is recommended)

e Implementation of repairs before nuisances become problems
e Inflow and infiltration (I/T) reduction program

e Fats, oils and grease (FOG) reduction program

¢ Root control program

e Long-term rehabilitation program

Corrective Maintenance measures address existing (known) problems or system inadequacies.
They may include:

e Pipeline repairs, sealing, relining, and/or replacements
e Manbhole repairs, rehabilitation, and/or replacements
e Service lateral reinstatements

System Expansion measures address improvements or system modifications that will be necessary
as the system expands to incorporate growth and development in the area. These measures are
predictable requirements for the system and can be prioritized in the budget to be addressed in a
timely rather than responsive manner. Measure may include:

e Installation of new pipelines
e Upsizing of existing pipelines
e Treatment system upgrades

e System connections and establishment of redundancies to incorporate existing service
areas which undergo growth or development

Emergency Response measures are by nature unpredictable, but having a plan in place for
response is crucial for maintaining all system operations in the event of an emergency. Planned
response measures should include:

e Customer response

e Sewer investigations

¢ Pipeline cleaning and repair

e Manhole service and repair

e Pump station and force main maintenance and repair
e Bypass pumping
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Additional consideration should be given to which of the prioritized PMP tasks can be effectively
handled by outside providers on an “on-call” basis, to reduce the number of staff needed on a full-
time basis.
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S. Implementation

Implementation of the projects described in this MPU must be prioritized and authorized by the
Board, and reviewed under CEQA prior to construction.

The Gantt Chart on the following page shows a recommended prioritization for implementation
of the projects recommended in this MPU. Water, sewer, and supplemental projects are all
shown and are prioritized based on operational necessity (safety, health, and ability to serve
customers) and cost/benefit considerations. The Board should determine the highest priority
projects for authorization and implementation each year.

This Gantt chart shows both Design/Bid/Build projects and Feasibility Studies. Design/Bid/Build
project are those identified for construction. Identified Feasibility Studies may result in
construction projects eventually, once the issue goes through further review.

These projects must also undergo CEQA analysis prior to implementation. The District has the
option to review all the projects described herein under a Program EIR rather than under separate
individual CEQA reviews. A Program EIR may be prepared on a series of actions that can be
characterized as one larger project and a related either geographically, as logical parts of a series
of actions, or as individual actions carried out by the same regulatory authority.
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~ ID_ [TaskName - B | Priority 2007 [2008 [2009 [2010 [2011 [2012 [2013 [2014 | 2015 J 2016 [ 2017 | 2018 [ 2019 |2020 |2021 2022 [ 2023 [2024 [2025 ]2026 | 2027 [2028 [ 2029 |: 2 [2033 |
1 Water System Projects $20 903, 800 00
2 Phase 1: Near-Term Projects
3 Eliminating Existing Bottlenecks - Town 1
4 Upgrading Standby Wells to Active Wells 1
5 Eliminating Existing Bottlenecks - Blacklake 1 $1;2,000.(f)0
B SLO County Drainage Project - Relocating Water Mains 1 $1:08,00(i.00 .
7 | Backbone Improvements to Accommodate New Supply at Thompson & Mehlschau 1 i ' $5,50‘0,000.(')0
8 Willow Road Extension Improvements 1 $3,25I2,000.00
9 | Operational Improvements H $271 000. 00 :
10 Standpipe Mixing 2 | $150, ooo 00;
11 Security Upgrades 2 $121,_ooo.oo. ;
12 Looping Dead-End Mains 2 $645,boo.oof : : 5
13 Phase 2: Interm-Term Projects PE— $.250,000.00
14 Backbone Improvements to Accommodate New Supply at Willow & Highway 1 1 E i | $1,77:0,000.60 }
15 Backbone Improvements to Meet Interim Needs 1 ; $2,48§,000.Q0
16 Phase 3: Future-Term Projects == ———— $5,962,8oo'.oo
17 Backbone Improvements to Accommodate Future Needs 1 | $4, 790 000. 00
18 Eliminating Bottlenecks - Blacklake 1 $2, 800 00 |
19 Proposed Loops 2 B $1,170,000.60
20 | Sewer System Projects ; . $23;289,40:0.00
21 Phase 1: Existing Needs $9.990,000.001 | ‘
22 Town System Frontage Trunk Line 1 $1,500,000.00 : :
23 Town System Division Relief 2 : $1 ,800,000.00
24 Blacklake System Golf Course Trunk Line 1 $90 oao 00 :
25 Southland WWTP Improvements 1 46, 200 000. 00 ‘ ' : ' ' . ' ‘
26 Blacklake WWTP Improvements 1 ...I......I......:.,....‘......;......:......;......I.........f.......f.............._:..-...:.....u_........--.---.....:---.. $3;25‘000'00
27 Southland WWTP Water Reclamation ” $75,000.00 ' ' : : ' : : | ' ! ! ]
28 Feasibility Study 1 $75,000.00 | ‘ .
29 Phase 2: Future Needs ' $13,299,400.00
30 Town System Oakglenn Trunk Line 1 f $1, 253 250.00
31 Town System Frontage Tunk Line 2 7 $1, 014 150. 00
32 Town System Upgrades 3 $224 400 00 I
33 | Town System Orphan Area Improvements 4 $2,70b,000.(i0
34 Town System Amado Lift Station & Forcemain 5 ] $907,;600.003 I :
35 Southland WWTP Improvements 1 $200 000 00 :
36 Southland WWTP Water Reclamation 1 ! : ; | $7, ooo 000. oo :
roject: MPU_Implementation Gantt C Task Progress I Summary —q External Tasks | ] Deadline "
Date: Wed 12/19/07 Split Cvvviniiioo . Milestone < Project Summary (JFEEINSG  External Milestone €
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Executive Summary

Executive Summary
Purpose of Technical Memorandum, Phase 1

The purpose of this technical memorandum is to develop water demand and sewer flow
projections for use in the master planning process. These projections will be used in
subsequent steps in the analysis to appropriately plan for the expansion and upgrade of
the Nipomo Community Services District’s water distribution and sewer collection
systems. The study area includes: Town, Blacklake, “Orphan areas”, and the un-annexed
Sphere of Influence areas.

Water and sewer projections were derived primarily from two main sources: District-
provided operational data and records, and the recently completed Urban Water
Management Plan (UWMP) completed in 2005. The UWMP was used as the basis for
land use designations and associated water duty factors for each land use category. (Duty
factors are estimates of water demand or sewer flow load per acre by land use category.)
Sewer duty factors were based on duty factors developed as part of the 2001 Water and
Sewer System Master Plan Update, but were adjusted so that predicted wastewater flows
matched observed wastewater flows under existing land use.

Per-unit water use rates are a key element used in estimating per-acre water duty factors.
Initially, water and sewer duty factors were estimated using the per-unit water use rates
contained in the UWMP. Subsequently, the District requested that a second set of
estimates be created, using observed per-unit water use values for FY05-06. Both sets of
per-unit water use rates are shown below:

Table ES-1: Water Use Rates

. Use Group UWMP FY05-06 Observed
:-I?inggzzr?Ode n Reported by Per unit Use Rate per unit Use Rate
District (af/dulyr) (af/dulyr)
RMF Multi-Family 0.146 0.25
(not used) Duplex 0.32
(not used) SF (<4,500sf Lot) 0.473 0.42
RSF SF (4,500 to 0.473 0.6
10,000sf)
RS SF (>10,000sf) 0.619 0.98

Both sets of Use Rates were used in this analysis, as specified below.
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Executive Summary

The resulting duty factor estimates are shown below.

Table ES-2: Summary of Water Demand and Sewer Flow Duty Factors

Assumed Assumed Observed” | Observed"”
Land Use Water Duty Sewer Flow Water Duty | Sewer Flow
Code Factor Duty Factor Factor Duty Factor
(aflyr-acre) (MGD/acre) (aflyr-acre) (MGD/acre)
RMF 2.19 0.001758 3.75 0.002634
RSF 1.60 0.001125 2.10 0.000924
RS 0.62 0.000411 0.98 0.000330
RR 0.21 * 0.20 *
RL 0.11 * 0.101 *
AG 0.00 * 0.00 *
PF 0.59 0.000484 0.59 0.000442
OP 0.26 0.000213 0.26 0.000195
CR 1.42 0.001165 1.42 0.001064
CSs 0.35 0.000287 0.35 0.000262
oS 1.18 * 1.18 *
REC 0.62 ¥ 0.62 *
IND 0.67 * 0.67 *
Blacklake 1.04 % 1.04 *
Canada
Ranch 1.18 1.96
Southland 0.59 0.98

* Not Applicable for this type of land use.
1: Based on observed per-unit water use rates, FY05-06

Three planning scenarios for sizing the future water and sewer systems were chosen from
the UWMP: Existing Land Use Designations and a 2.3% Growth Rate; Existing Land
Use Designations with Pending Land Use Amendments and a 2.3% Growth Rate; and,

High Density Land Use and a 2.3% Growth Rate.

The 2.3% Growth Rate was selected based on an emergency growth ordinance for the
Nipomo Mesa adopted January 2000 by the SLO County Board of Supervisors. It should
be noted that the “2.3% growth rate” demand projections in the UWMP do not appear to
follow a simple 2.3% annual growth rate. The UWMP 2005 Update is unclear as to the
method by which residential development and its associated water demand were allocated
over time. The UWMP projections for demand were used to estimate “percent built-out”
in 2030, which formed part of the assumptions used to estimate water duty factors. The
resulting estimated water demand and sewer flow projections in 2030 for the three
scenarios are shown below.
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Executive Summary

Water

Table ES-3A: Summary of Water Demand Projections & Peaking Factors
(Based on Assumed Water Use Rates)

Maximum
Annual Average Daily Daily Peak Hourly
Demand Demand Demand Demand
units af/yr MGD MGD MGD
Peaking Factor (1 MGD = 1121 AFY) 1.70 3.78
2005 Conditions 2,989 2.67 4.50 10.08
2030 Scenario 1 4,960 4.42 7.51 16.71
2030 Scenario 2 5,170 4.61 7.84 17.43
2030 Scenario 3 5,970 5.33 9.06 20.15

Table ES-3B: Summary of Water Demand Projections & Peaking Factors
(Based on Observed FY05-06 Water Use Rates)

Maximum
Annual Average Daily Daily Peak Hourly
Demand Demand Demand Demand
units aflyr MGD MGD MGD

Peaking Factor (1 MGD = 1121 AFY) 1.7 3.78
2005 Conditions 2,989 2.67 4.53 10.09
2030 Scenario 1 6,246 5.57 9.47 21.05
2030 Scenario 2 6,542 5.84 9.92 22.08
2030 Scenario 3 7.878 7.03 11.95 26.57

Sewer

Table ES-4A: Summary of Sewer Flow Projections & Peaking Factors
(Based on Assumed Water Use Rates)

Est. Peak Dry Est. Peak Wet
Est. Average Weather Flow Weather Flow
Southland WWTP | Annual Flow (AAF) (PDWF) (PWWF)

units MGD MGD MGD
Peaking Factor 1.73 2.17
2005 Conditions 0.63 1.09 1.37
2030 Scenario 1 1.39 2.40 3.02
2030 Scenario 2 1.58 2.73 3.43
2030 Scenario 3 1.79 3.10 3.88

Table ES-4B: Summary of Sewer Flow Projections & Peaking Factors
(Based on Observed FY05-06 Water Use Rates)

Est. Peak Dry Est. Peak Wet
Est. Average Weather Flow Weather Flow
Southland WWTP | Annual Flow (AAF) (PDWF) (PWWF)

units MGD MGD MGD
Peaking Factor 1.73 2.17
2005 Conditions 0.63 1.09 1.37
2030 Scenario 1 1.28 221 2.78
2030 Scenario 2 1.49 2.58 3.23
2030 Scenario 3 1.67 2.89 3.62
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Introduction

1. Introduction

The Nipomo Community Services District (District) intends to update its 2002 Water and
Sewer Master Plan to acknowledge capital improvement projects completed, to add new
projects, to estimate the cost of all projects, to re-prioritize all projects, and to evaluate
the District’s current and future Utility Department staffing complement and
organization.

The purpose of this Technical Memorandum is to develop population projections, duty
factors, water demands and sewer flow and load projections for both the existing
Blacklake and Town Water and Sewer service areas and for the un-annexed areas within
the District’s Sphere of Influence (SOI).

The information prepared in this Technical Memorandum will be used in water and sewer
modeling efforts for subsequent Memoranda.
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2. Background

This Section presents a discussion of population projection calculations and the three
long-term land use scenarios under consideration.

Population

The 2001 Update of the Water and Sewer Master Plan estimated the population inside the
District’s service boundary at 10,790 people in the year 2000. Existing Nipomo-area
growth management policies are assumed to restrict construction of new residential
dwelling units to an annual cap of 2.3%. Based on this growth cap, this memo assumes a
2.3% population growth rate between now and the year 2030. Anticipated population
projections within District’s service area are shown in Table 2-1.

Table 2-1: Population Projections

Year Population Served
by District
2000 10,790
2005 12,000
2010 13,440
2015 15,060
2020 18,910
2025 18,910
2030 21,190

Land Use Scenarios

Following the approach of the Urban Water Management Plan (WMPU) 2005 Update,
future water demands and wastewater flow rates are estimated under three different land
use scenarios. All scenarios assume that the District will annex the areas identified for
annexation in the SOI study. All scenarios also assume a “2.3% growth rate” as further
clarified below.

The first land use scenario, Existing Use, assumes no changes in the existing land use
designations. Figure 2-1 shows the anticipated services area and land use designation in
the year 2030 under the Existing Use scenario.

The second scenario, Amended Use, assumes all current proposed land-use amendments
are approved. Figure 2-2 shows the anticipated services area in the year 2030 under the
Amended Use scenario. (See Tables 14 and 19, UWMP 2005 Update.)

The third scenario, High Density, assumes that all proposed land-use amendments are
approved and that any agricultural acreage or rural land acreage remaining would convert
to a higher-density use. In SOl areas 1, 2, and 3, the use will convert to SRF. In SOI
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areas 4 and 8, the use will convert to RS. (See page 35 and Table 22, UWMP 2005
Update.) Figure 2-3 shows the anticipated services are in the year 2030 under the High
Density scenario.

Demands Associated with “2.3% Growth Rate”

The water demand projections contained in the UWMP 2005 Update form the basis of the
water and sewer demand projections contained in this memo. It should be noted that the
“2.3% growth rate” demand projections in the UWMP do not appear to follow a simple
2.3% annual growth rate, as shown in the graph below.

Residential Demand Projections in Urban Water Management Plan
2005 Update - Existing Land Use with "2.3% Growth Rate"

4000 1

W RSF - New Service
Areas

18.0% 2.4% 2.1% 1.9%
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1000 - g
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SRR 1.8% i 0% L 0% i 0% .
0 E23.60 thin 2 0o ok 0% i 0% .
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The UWMP 2005 Update is unclear as to the method by which residential development
and its associated water demand were allocated over time. Perhaps the high growth rates
in residential demands shown prior to 2015 are the result of exemptions from the SLO
County Growth Management Ordinance and were included in the UWMP proj ections.
These exemptions included subdivisions exempt from growth cap limitations, “pipeline
projects” (i.e., projects accepted for development between 11/14/99 and 4/4/2000),
exemptions for affordable housing, and exemptions for antiquated subdivisions with
Certificates of Compliance.

Regardless of the underlying assumptions, for the remainder of this memo, the phrase
“2.3% growth rate” shall be used as a label for a particular set of water demand and land
use projections taken from the UWMP 2005 Update.
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Water System Demand Projections

3. Water System Demand Projections

This section describes the method of analysis and assumptions used in determining water system
demand projections. It presents current information regarding the water system and the analysis
used to project water demand in the year 2030 under the three land use scenarios. Figures 3-8
through 3-11 at the end of this section show the existing water service area and the future water
service areas for the three land use scenarios.

Estimation Method

Water demand at “build-out” and in 2030 under the three land use scenarios was estimated as
follows:

1. District operating records were examined to determine annual average water demand
separately for the Town Division and Blacklake Division.

2. Existing land use information and assumed water demand rates were used to predict
existing annual average demand for both Divisions.

a. One set of water and sewer duty factors was estimated using the assumed water
demand rates contained in the Urban Water Management Plan 2005 Update.

b. A second set of water and sewer duty factors was estimated using the observed
FY2005-06 water use rates supplied by the District.

3. An assumed level of development was chosen so that predicted water demand closely
matched existing use.

4. The assumed water demand rates were then applied to future land use scenarios, assuming
100% buildout, to estimate “build-out” demand.

5. The land development projections generated as part of the UWMP 2005 Update according
to the “2.3% growth rate” were used to estimate the demand in 2030 for each scenario.

Existing Water Production

Current water production rates were examined, as shown below.
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Water System Demand Projections

Figure 3-1: Town Production Rates — 12 month running average

acre feet per year

Figure 3-2: Blacklake Production Rates - 12 month running average
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Water System Demand Projections

Figure 3-3: District Production Rates - 12 month running average
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The current latest 12-month running average shown is 2775 acre-feet per year.

Water System Losses

The 2001 Water Master Plan Update reported system losses, or water that was produced but never
metered at an end user. This unaccounted-for water (UAW) was estimated as 11% of production
between 1995 and 2000. However, recent data suggest that District-wide system losses are more

accurately estimated between 2% and 6%. The following figures show data from District monthly
production reports.
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Water System Demand Projections

Figure 3-4: Production vs Delivery, Town Division
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Figure 3-5: Production vs Delivery, Blacklake Division
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Figure 3-6: Production vs Delivery, District Total

District Total - Production and Metered Deliveries,
Unaccounted for Water (UAW), 2003 - 2005
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For the purposes of this Master Plan Update, District’s future system losses are conservatively
assumed to be 8% of total production (UWMP 2005 Update). Using the average production value
noted previously, and the system losses noted, the 12-month running average demand would be
2553 acre-feet per year.

Existing Water Duty Factors

The following water duty factors (i.c., water use rates per acre by land use) were assumed to apply
to existing land use patterns within the District.

Table 3-1: Annual Water Duty Factors by Land Use

Estimated Water Use
Land Use per year per acre
Code (affyr-ac)
RMF 2.19
RSF 1.60
RS 0.62
RR 0.21
RL 0.11
AG 0.00
PF 0.59
OoP 0.26
CR 1.42
CS 0.35
oS 1.18
REC 0.62
IND 0.67
Blacklake 1.04
1: UWMPU (2005) Table 15 and Appendix E
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Water System Demand Projections

The total amount of annual water use was estimated by multiplying the use rates by the areas
under each land use type. The resulting total water use rate was then adjusted downward by
applying an “occupancy rate” factor to account for the fact that not all areas within the District
have been fully developed. This factor was selected so that estimated total water use matched
reported values, as shown below.

Table 3-2: Estimated Average Annual Water Use under Existing Land Uses
(Assumed water use rates.)

Water
Duty Unaccounted | Estimated
Factor Occupancy | Estimated | for Water (as Water
Land aflyr/acre Rate in Water Use, percent of Production
Use Acres m 2005 aflyr production) (aflyr)
Town Division
RMF 150 219 79% 260 8% 282
RSF 700 1.6 79% 885 8% 962
RS 900 0.62 79% 441 8% 479
RR 1380 0.21 79% 229 8% 249
RL 3 0.11 79% 0.26 8% 0.28
AG 110 0 79% 0 8% 0
PF 37 0.59 79% 17 8% 19
OP 34 0.26 79% 7 8% 8
CR 160 1.42 79% 179 8% 195
CS 80 0.35 79% 22 8% 26
0Ss 11 1.18 79% 10 8% 11
REC 116 0.62 79% 57 8% 62
Subtotal | 3681 2107 2290
Black Lake Division
VRL 510 1.04 87% 461 8% 501
District Total
| 4191 | | 2568 | 2792

1: UWMP 2005 Update, Table 15, page 36

Tables 3-3, 3-4, and 3-5 below show estimated annual water demand in the year 2030 for the three
land use scenarios.

Demand at “build-out” is calculated so that water transmission facilities can be adequately sized.
Demand in 2030 is calculated so that adequacy of supply and storage can be assessed, and so that

the performance of the distribution system under critical demands can be evaluated.

Note also that “build-out” for the District as a whole may not occur by the year 2030 because
population growth is assumed to be limited to the “2.3% growth rate” described in the UWMP.
The water demand results presented below show that in 2030 water demand will be equivalent to
88%, 84%, and 76% of “build-out” demand under Scenarios 1, 2, and 3 respectively.
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Table 3-3: Estimated Average Annual Water Use in Year 2030 under Existing Land Uses

Scenario 1 - Existing Land Use ‘"

Estimated
Water Use
in Year
2030 -
2005 Estimated Limited
Water | Water Total Water by 2.3%
Use Service | SOI- | SOI- | SOI- | SOI- | SOI- | SOI- | Area Use at Growth
Land Use | Rate™ | Area™ | 1 2 3 4 7 8 | served | Buildout | Rate®
(units) aflyriac ac ac ac ac ac ac ac ac aflyr aflyr
Residential Land Uses
REC 0.62 631 631 391
RR 0.21 1,404 662 1,264 | 181 | 3,511 737
RSF 1.6 686 91 777 1,243
RS 0.62 905 84 245 28 1,262 782
RL 0.11 4 1,073 1,077 118
Blacklake " 1.04 510 510 530
Southland
Specific Plan 0.59 100 100 59 3,320
RMF 2.19 160 160 350 350
Non-Residential Land Uses
AG 0 12 420 | 132 | 58 83 705 0 0
OP 0.26 33 33 9
CR 1.42 160 160 227
Cs 0.35 94 104 198 69 290
IND 0.67 0 0 0 0
0s 1.18 11 11 13 10
PF 0.59 38 5 43 25 20
MUC 0 0
Total Use | | 4648 [1,082] 132 | 238 [ 1522 [1,375[ 181 [ 9178 | 4,555 3,990
In-Lieu NMMA Groundwater Recharge & 600
Unaccounted System Losses ' | | 370
Total Demand | | 4,960

1: UWMP 2005 Update Appendix E
2: UWMP 2005 Update Appendix Table 16
3: UWMP 2005 Update Appendix Table 35
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Water System Demand Projections

Table 3-4: Estimated Average Annual Water Use in Year 2030 under Pending Land Uses

Scenario 2 - Existing Land Uses with
Pending Land Use Amendments o

Estimated
Water Use
in Year
2030 -
2005 Estimated Limited
Water Water Total Water by 2.3%
Use Service | SOI- | SOI- | SOI- | SOI- | SOI- | SOI- | Area Use at Growth
LandUse | Rate™ | Area™ | 1 2 3 4 7 8 | served | Buildout | Rate®
(units) affyr/ac ac ac ac ac ac ac ac ac affyr affyr
Residential Land Uses
REC 0.62 631 16 647 401
RR 0.21 1,404 484 1,262 | 181 | 3,331 700
RSF 1.6 686 129 815 1,304
RS 0.62 905 14 84 277 28 1,308 811
RL 0.11 4 1,073 1,077 118
Blacklake " 1.04 510 510 530
Canada
Ranch
Specific Plan 1.18 288 288 340
Southland
Specific Plan 0.59 0 0 3,480
RMF 2.19 160 160 350 350
Non-Residential Land Uses
AG 0 12 256 | 132 | 58 28 45 531 0 0
OP 0.26 33 33 9
CR 1.42 160 40 200 284
Cs 0.35 94 136 230 81 320
IND 0.67 0 0 0 0
0s 1.18 11 10 8 29 34 20
PF 0.59 38 5 24 67 40 20
MUC 0 0
Total Use | [ 4648 1,082 ] 132 | 286 | 1,522 [1,375[ 181 [ 9,226 | 5001 | 4,190
In-Lieu NMMA Groundwater Recharge 600
Unaccounted System Losses ¥ | [ 380
Total
Demand 5,170

1: UWMP 2005 Update Appendix E
2: UWMP 2005 Update Appendix Table 16
3: UWMP 2005 Update Appendix Table 38
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Water System Demand Projections

Table 3-5: Estimated Average Annual Water Use in Year 2030 under High Density L.and Use

Scenario 3 - High Density Land Use
Assumption «
Estimated
Water Use
in Year
2030 -
Water 2005 Estimated Limited
Duty Water Total Water by 2.3%
Factor | Service | SOI- | SOI- | SOI- | SOI- | SOI- | SOI- | Area Use at Growth
Land Use M Area " 1 2 3 4 7 8 served | Buildout Rate @
(units) affyr/ac ac ac ac ac ac ac ac ac aflyr aflyr
Residential Land Uses
REC 0.62 631 16 647 401
RR 0.21 702 572 1,262 | 181 | 2,717 571
RSF 1.6 698 256 | 132 | 187 1,273 2,037
RS 0.62 1,611 14 84 | 1378 | 28 3,115 1,931
RL 0.11 0 0 0
Blacklake """ | 1.04 510 510 530
Canada
Ranch SP 1.18 200 200 236
Southland
SP 0.59 0 0 4,220
RMF 2.19 160 160 350 350
Non-Residential Land Uses
AG 0 0 45 45 0 0
OP 0.26 33 33 9
CR 1.42 160 40 200 284
Cs 0.35 94 136 230 81 320
IND 0.67 0 0 0 0
0s 1.18 11 10 8 29 34 20
PF 0.59 38 5 24 67 40 20
MUC 0 0
Total Use | [ 4648 1,082 | 132 | 286 | 1,522 [1,375 ] 181 | 9226 | 6,503 | 4930
In-Lieu NMMA Groundwater Recharge ™ 600
Unaccounted System Losses b | 440
Total
Demand 5,970

1: UWMP 2005 Update Appendix E
2: UWMP 2005 Update Appendix Table 16
3: UWMP 2005 Update Appendix Table 41
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Water System Demand Projections

FY05-06 Water Use Rates

Subsequent to the initial analysis presented above, the District requested that the water duty factors
be re-calculated using the following information:

Table 3-6: FY05-06 Water Use Observations

FY05-06 Observed Single Family
Use Group Average Use Meters in Town
(af/iDU/yr) Division
Muilti-Family 0.25
Duplex 0.32
Single Family (<4,500 sf lot) 0.42 321
Single Family (4,500 sf < lot < 10,000 sf) 0.6 2534
Single Family (> 20,000 sf lot) 0.98 533

Based on this information, the Water Duty Factors were revised as follows:

Table 3-7: Annual Water Duty Factors by Land Use

Water
Units | Demand | Duty
per per unit Factor

Land Use Acre | (af/DUlyr) | (aflacrelyr)
Residential

REC 1 0.980 0.98
RMF 15 0.250 3.75
RR 0.2 0.980 0.20
RSF 3.5 0.600 2.10
RS 1 0.980 0.98
RL 0.1 0.980 0.10
Canada Ranch 2 0.980 1.96
Southland 1 0.980 0.98
Blacklake 1.04
Non-Residential

AG 0
CR 1.42
CSs 0.35
IND 0.67
OP 0.26
oS 1.18
PF 0.59

Note that the 0.6 af/du/yr value was applicd to all RSF uses. This value was chosen because it is
the more conservative value (versus 0.42 af/du/yr), and also because it represents a larger sample
size. The value 0.98 af/du/yr was applied to all residential uses with 1-acre or larger lots.

These revised water duty factors are used in the table shown below, as described above in
reference to Table 3-2. Note the difference in the “occupancy rate” column for the Town Division.

Page 16



Water System Demand Projections

Table 3-8: Estimated Average Annual Water Use under Existing Land Uses
(Observed FY05-06 Water Use Rates)

Water Unaccounted | Estimated
Duty Occupancy | Estimated for Water (as | Water
Land Factor Rate in Water Use percent of Production
Use Acres aflyrlacre“) 2005 (aflyr) production) (aflyr)
Town Division
RMF 150 3.75 59% 332 8% 361
RSF 700 2.1 59% 867 8% 943
RS 900 0.98 59% 520 8% 566
RR 1380 0.2 59% 163 8% 177
RL 3 0.1 59% 0.18 8% 0.19
AG 110 0 59% 0 8% 0
PF 37 0.59 59% 13 8% 14
OP 34 0.26 59% 5 8% 6
CR 160 1.42 59% 134 8% 146
CS 80 0.35 59% 17 8% 18
oS 11 1.18 59% 8 8% 8
REC 116 0.98 59% 67 8% 73
Subtotal | 3681 2126 2312
Black Lake Division
VRL | 510 | 104 | 87% 461 | 8% | 5012
NCSD
Total 4191 2587 2,813

1: Based on observed water use rates FY05-06

Total system demand under these assumptions was calculated as follows:

1. The entire study area (i.c., the existing service area plus SOIs 1-5, 7, and 8) was assumed
to be completely developed. “Build Out” water demand was estimated by multiplying
each area under a particular land use by the water duty factor shown above.

2. Demand in 2030 was estimated by utilizing the UWMP 2005 Update calculations to
determine “occupancy rate”, i.e., the percentage of each land use type predicted to be
developed by 2030. (For example, under the “existing land use” scenario, the UWMP
calculated that 927 acre-feet would be used by new single family housing in the SOI areas
at “build-out”. That report also predicted that in 2030 only 440 acre-feet would be used in
these areas, implying that 47% of the area in question (440/927 = 47%) had been
developed.)

3. These “occupancy rate” values were then applied to the demand associated with each land
use type, and totaled. The results are shown below.
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Water System Demand Projections

Table 3-9: Estimated Average Annual Water Use in Year 2030 under Existing Land Uses

Scenario 1 - Existing Land Use "
Estimated
Water Use
in Year
2030 -
2005 Estimated Limited
Water Water Total Water by 2.3%
Duty Service | SOI- | SOI- | SOI- | SOI- | SOI- | SOI- | Area Use at Growth
Land Use Factor'? | Area" 1 2 3 4 7 8 served | Buildout Rate
(units) aflyriac ac ac ac ac ac ac ac ac aflyr aflyr
Residential Land Uses
REC 0.98 631 631 618
RR 0.20 1,404 662 1,264 | 181 | 3,511 688
RSF 2.10 686 91 777 1,632
RS 0.98 905 84 245 28 1,262 1,237
RL 0.10 4 1,073 1,077 106
Blacklake " 1.04 510 510 530
Southland
Specific Plan 0.98 100 100 98 4,300
RMF 3.75 160 160 600 600
Non-Residential Land Uses
AG 0 12 420 | 132 | 58 83 705 0 0
OP 0.26 33 33 9
CR 1.42 160 160 227
Cs 0.35 94 104 198 69 289
IND 0.67 0 0 0 0
0S8 1.18 11 11 13 13
PF 0.59 38 5 43 25 24
MUC 0 0
Total Use | | 4648 [1,082] 132 | 238 [1522 1375 181 | 9,178 | 5,852 [ 5,226
In-Lieu NMMA Groundwater Recharge ™ 600
Unaccounted System Losses (8%) | 420
Total Demand | [ | | | | I [ | [ 6,246

1: UWMP 2005 Update Appendix E
2: Residential Rates Observed FY05-06, Non-residential rates UWMP Table 15
3: UWMP 2005 Update Appendix Table 35
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Table 3-10: Estimated Average Annual Water Use in Year 2030 under Pending Land Uses

Scenario 2 - Existing Land Uses with
Pending Land Use Amendments o
Estimated
Water Use
in Year
2030 -
Water 2005 Estimated Limited
Duty Water Total Water by 2.3%
Factor | Service | SOI- | SOI- | SOI- | SOI- | SOI- | SOI- | Area Use at Growth
Land Use @ Area™ | 1 2 3 4 7 8 | served | Buildout Rate
(units) aflyriac ac ac ac ac ac ac ac ac aflyr aflyr
Residential Land Uses
REC 0.98 631 16 647 634
RR 0.20 1,404 484 1,262 | 181 | 3,331 653
RSF 2.10 686 129 815 1,712
RS 0.98 905 14 84 277 28 1,308 1,282
RL 0.10 4 1,073 1,077 106
Blacklake " 1.04 510 510 530
Canada
Ranch
Specific Plan 1.96 288 288 564
Southland
Specific Plan 0.98 0 0 4,530
RMF 3.75 160 160 600 600
Non-Residential Land Uses
AG 0 12 256 | 132 | 58 28 45 531 0 0
OP 0.26 33 33 9
CR 1.42 160 40 200 284
Cs 0.35 94 136 230 81 319
IND 0.67 0 0 0 0
oS 1.18 11 10 8 29 34 23
PF 0.59 38 5 24 67 40 30
MUC 0 0
Total Use | [ 4648 [ 1,082 132 | 286 | 1,522 [ 1,375 | 181 | 9,226 | 6,527 | 5,502
In-Lieu NMMA Groundwater Recharge 600
Unaccounted System Losses (8%) | 440
Total
Demand 6,542

1: UWMP 2005 Update Appendix E
2: Residential Rates Observed FY05-06, Non-residential rates UWMP Table 15
3: UWMP 2005 Update Appendix Table 38
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Water System Demand Projections

Table 3-11: Estimated Average Annual Water Use in Year 2030 under High Density Land

Use
Scenario 3 - High Density Land Use
Assumption "'
Estimated
Water Use
in Year
2030 -
Water 2005 Estimated Limited
Duty Water Total Water by 2.3%
Factor | Service | SOI- | SOI- | SOI- | SOI- | SOI- | SOl- | Area Use at Growth
Land Use M Area™ | 1 2 3 4 7 8 | served | Buildout | Rate?
(units) aflyrlac ac ac ac ac ac ac ac ac aflyr aflyr
Residential Land Uses
REC 0.98 631 16 647 634
RR 0.20 702 572 1,262 | 181 2,717 533
RSF 2.10 698 256 132 | 187 1,273 2,673
RS 0.98 1,611 14 84 | 1,378 28 3,115 3,053
RL 0.10 0 0 0
Blacklake " 1.04 510 510 530
Canada
Ranch SP 1.96 200 200 392
Southland
SP 0.98 0 0 5,766
RMF 3.75 160 160 600 600
Non-Residential Land Uses
AG 0 0 45 45 0 0
oP 0.26 33 33 9
CR 1.42 160 40 200 284
CS 0.35 94 136 230 81 319
IND 0.67 0 0 0 0
0Ss 1.18 11 10 8 29 34 23
PF 0.59 38 5 24 67 40 30
MUC 0 0
Total Use | | 4648 [1,082] 132 [ 286 [ 1522 [1,375[ 181 [ 9226 | 8861 | 6,738
In-Lieu NMMA Groundwater Recharge 600
Unaccounted System Losses (8%) | 540
Total
Demand 7.878

1: UWMP 2005 Update Appendix E
2: Residential Rates Observed FY05-06, Non-residential rates UWMP Table 15
3: UWMP 2005 Update Appendix Table 41
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Water System Demand Projections

Peaking Factor Analysis

Peaking factors can be used to estimate peak water demands of particular durations (such as peak
daily demand, or peak hourly demand) based on longer-term use rates (such as annual demand or
daily demand).

The following figure shows that water use within District is highly seasonal, with monthly peaking
factors approaching 1.5.

Figure 3-7: Ratio of Monthly Average Production vs Annual Average Production

—e— Monthly Average NCSD Water Prodution
vs 12-month Average (+ or - 6 months)
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To calculate peak demand, well production and tank level data were collected from the District
telemetry system. Daily pumping records were provided by the District for the Olympic well.
Monthly summaries of well production and bypass flows to Blacklake were also provided.

Well production, net tank flow, and bypass flows were calculated on an hourly basis from the
available data. These values were used to estimate average daily, peak daily, and peak hourly
demands between August 1, 2005 and July 31, 2006 for the Town Division and the Blacklake
Division separately.

Town Division

Total well production delivered to the town division between August 1, 2005 and July 31, 2006
was 770,034,389 gallons, equal to 2,363 acre-feet per year, 2.11 MGD, or 1,465 gpm.
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Peak 24-hour average flow occurred on 7/28/2006 at a rate of 2,497 gpm. Peak hourly flow in
Town Division occurred on 7/17/2006 at a rate of 5,542 gpm. Using these values, the following
peaking factors are calculated:

Town Division Peaking Factors:

Flow Peaking
Period (gpm) Factor
ADD 1465 1.00
MDD 2497 1.70
PHD 5542 3.78
Blacklake Division

The total of well production and bypass flows delivered to Blacklake division between August 1,
2005 and July 31, 2006 was reported as 126,440,691 gallons, equal to 388 acre-feet per year, 0.35
MGD, or 241 gpm.

Peak 24-hour average flow occurred on 6/7/2006 at a rate of 451 gpm. Peak hourly flow in
Blacklake Division was recorded on 6/9/2006 at a rate of 1435 gpm. Using these values, the
following peaking factors are calculated:

Blacklake Division Peaking Factors:

Flow Peaking
Period (gpm) Factor
ADD 241 1.00
MDD 451 1.87
PHD 1435 5.95

Because of the larger area involved, the peaking factors determined for the Town Division are
more representative of the water distribution system as a whole, and are therefore used below.

Based on the average daily demand (ADD) values noted above, maximum daily demand (MDD)
and peak hourly demands (PHD) under the three land use scenarios examined can be projected as
shown below.

Table 3-12: Estimated Peak Water Demands — Assumed Water Use Rates

Maximum

Annual Average Daily Daily Peak Hourly

Demand Demand Demand Demand
units af/yr MGD MGD MGD
Peaking Factor (1 MGD = 1121 AFY) 1.70 3.78
2005 Conditions 2,989 2.67 4.53 10.08
2030 Scenario 1 4,960 4.42 7.51 16.71
2030 Scenario 2 5,170 4.61 7.84 17.43
2030 Scenario 3 5,970 5.33 9.06 20.15
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Using the FY2005-06 observed water use rates, peak water demand projections are as shown

below.

Table 3-13: Estimated Peak Water Demands — Observed Water Use Rates

Maximum
Annual Average Daily Daily Peak Hourly
Demand Demand Demand Demand
af/yr MGD MGD MGD

Peaking Factor (1 MGD = 1121 AFY) 1.7 3.78
2005 Conditions 2,989 2.67 4.53 10.09
2030 Scenario 1 6,246 5.57 9.47 21.05
2030 Scenario 2 6,542 5.84 9.92 22.08
2030 Scenario 3 7,878 7.03 11.95 26.57

Water Demand for Fire Suppression Analysis

Another factor which must be considered in determination of appropriate figures for use in system
modeling is water demand for fire suppression. While fire suppression demand does not enter into
usage projections, it must be accounted for in system pressure and sizing requirements. For each

land use in the District’s SO, the following water use rates for fire suppression are applied:

Table 3-14: Recommended Fire Suppression Water Demand by Land Use

Land Minimum Recommended Duration
Use Flow rate Flow rage (hours)
Code (gpm) (gpm)
RMF 1,000 1,500 2
RSF 1,000 1,500 2
RS 1,000 1,500 2
RR 1,000 1,500 2
RL 1,000 1,500 2
AG 1,000 1,500 2
PF 1,500 2,500 © 3
OoP 1,500 2,500 @ 3
CR 1,500 2,500 3
CS 1,500 2,500 @ 3
oS 1,000 1,500 2
REC 1,000 1,500 2
Summit 4
station 500 @ 1,500 2

1: Minimum acceptable flow rate in developed areas, and minimum flow rates when buildings are

sprinklered.

2: Recommended flow rates for Master Planning purposes.
3: Increased flows and durations may be required, depending on building size, building materials
and use of sprinklers.
4; Minimal fire flows were allowed in the development of the Summit Station area. Improvement
of available fire flows to this area is one of the goals of this master planning effort.
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Sewer System Load Projections

4. Sewer System Load Projections

This section describes the method of analysis and assumptions used in determining sewer system
load projections. It presents current information regarding the sewer system and the analysis of
projected annual average sewer load in the year 2030 under the three land use scenarios. Figures
4-1 through 4-4 at the end of this section show the existing sewer service area and the future sewer
service areas for the three land use scenarios.

The sewer system consists of a network of gravity mains, lift stations, and force mains. The
Blacklake Division is served independently of the remainder of the District and has its own
wastewater treatment plant. Approximately 1100 acres within the Town Division receive sewer
service, the remainder operating on private septic systems. Town Division wastewater is
conveyed to the Southland Wastewater Treatment Plant (WWTP). In addition, wastewater
discharging from the Galaxy Park lift station is carried in District sewers to the Southland WW'TP.

Methodology and Assumptions

Wastewater duty factors (i.e., wastewater production rates by land use) were estimated as follows:

1. Land use