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Smart Planning Our Water Resources  
 
April 12, 2019 
 
Marina Coast Water District 
2840 4th Avenue 
Marina, CA 93933 
 
Attention: Mike Wegley, P.E. 
      District Engineer 
 
 
Subject:   2019 Water Master Plan – Draft Report 
 
 
Dear Mike: 

We are pleased to submit the draft report for the Marina Coast Water District Water Master 
Plan. This master plan is a standalone document, though it was prepared as part of the 
integrated infrastructure master plans for the water, sewer, and recycled water master plans. 
The master plan documents the following: 

 Existing distribution system facilities, acceptable hydraulic performance criteria, and 
projected water demands consistent within the District service area.  

 Development and calibration of the District’s GIS-based water system hydraulic model. 

 Capacity evaluation of the existing water system with improvements to mitigate existing 
deficiencies and to accommodate future growth. 

 Capital Improvement Program (CIP) with an opinion of probable construction costs and 
suggestions for cost allocations to meet AB 1600.  

We extend our thanks to you; Keith Van Der Maaten, General Manager; Brian True, Senior 
Civil Engineer; and other District staff whose courtesy and cooperation were valuable 
components in completing this study. 
 
Sincerely, 
 
AKEL ENGINEERING GROUP, INC. 
 
 
 
Tony Akel, P.E. 
Principal 

Enclosure: Report 
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 Updating the domestic water system performance criteria 

 Projecting future domestic water demands    

 Updating and calibrating a new hydraulic model using Geographic Information Systems 
(GIS) data 

 Evaluating the domestic water facilities to meet existing and projected demand 
requirements and fire flows 

 Performing a capacity analysis for major distribution mains 

 Performing a fire flow analysis 

 Recommending a capital improvement program (CIP) with an opinion of probable costs 

 Performing a capacity allocation analysis for cost sharing purposes 

 Developing a 2019 Water Master Plan report 

1.3 INTEGRATED APPROACH TO MASTER PLANNING 

The District implemented an integrated master planning approach and contracted the services of 
Akel Engineering Group to prepare the following documents: 

 Water Master Plan 

 Sewer Master Plan 

 Recycled Water Master Plan 

While each of these reports is published as a standalone document, they have been coordinated 
for consistency with the various planning documents within the District’s service area. Additionally, 
each document has been cross referenced to reflect relevant analysis results with the other 
documents. 

1.4 PREVIOUS MASTER PLANS 

The District’s most recent water master plans were completed in 2007 for the combined City of 
Marina and Fort Ord Community service areas, with a standalone water master plan completed 
for the Fort Ord Community service area in 2004. These master plans included an evaluation of 
servicing growth to the planning boundaries, evaluated existing demands and projected future 
demands, and recommended phased improvements to the water system for a horizon year of 
2025. 

1.5 RELEVANT REPORTS 

Various reports and special studies intended to evaluate localized growth have been completed 
for the various jurisdictions within the District’s service area. These reports were referenced and 
used during this capacity analysis. The following lists relevant reports that were used in the 
completion of this master plan, as well as a brief description of each document: 
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 Marina Coast Water System Master Plan, November 2006 (2007 WSMP). This report 
documents the planning and performance criteria, evaluates the water system, 
recommends improvements, and provides an estimate of costs. 

 Ord Water System Master Plan, June 2004 (2004 WSMP). This report documents the 
planning and performance criteria, evaluates the water system, recommends 
improvements, and provides an estimate of costs. 

 City of Marina General Plan, December 2006, (2006 General Plan).  The City’s 2006 
General Plan provides future land use planning, and growth assumptions for the planning 
areas. Additionally, this report establishes the planning horizon for improvements in this 
master plan. 

 County of Monterey General Plan, October 2010. The County’s 2010 General Plan 
addresses unincorporated areas of the County and considers the general plans of cities 
within the County to allow for cooperative planning. The Fort Ord Land Use Plan provided 
within the County’s 2010 General Plan was used to assist in the development of the 
potential future land use within the District’s service area. 

 City of Monterey General Plan, January 2005. The City’s 2005 General Plan provides 
future land use planning and growth assumptions. These growth assumptions were used 
to assist in the development of the potential future land use within the District’s service 
area, generally along South Boundary Road. 

 City of Seaside General Plan, August 2004. The City of Seaside’s 2004 General Plan 
provides future land use planning and growth assumptions. These growth assumptions 
were used to assist in the development of the potential future land use within the District’s 
service area, generally along General Jim Moore Boulevard south of Inter-Garrison Road.  

 City of Del Rey Oaks General Plan, January 1997. The City of Del Rey Oaks’ 1997 
General Plan provides future land use planning and growth assumptions. These growth 
assumptions were used to assist in the development of the potential future land use within 
the District’s service area, generally along South Boundary Road east of General Jim 
Moore Boulevard. 

 California State University, Monterey Bay Draft Campus Master Plan, June 2017. The 
California State University, Monterey Bay’s (CSUMB) Draft Campus Master Plan provides 
future land use planning and growth assumptions for the exiting campus. These growth 
assumptions were used to assist in the development of the planned future land use of the 
CSUMB campus within the District’s service area. 

 Fort Ord Reuse Plan, June 1997 (1997 FORP). The Fort Ord Reuse Plan, prepared by 
the Fort Ord Reuse Authority, provides future land use planning and development 
assumptions for lands that are part of the former Fort Ord. 
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 Marina Coast Water District 2015 Urban Water Management Plan, (2015 UWMP). The 
2015 Urban Water Management Plan (UWMP) establishes a benchmark per capita water 
usage and targets in order to achieve higher levels of water conservation for the 
sustainability of water supply sources. This includes adopting an updated water shortage 
contingency plan, defining supply sources, addressing supply reliability, and projecting 
sustainable supply yields and future demands. 

1.6 REPORT ORGANIZATION 

The water system master plan report contains the following chapters: 

Chapter 1 - Introduction. This chapter provides a brief background of the Marina Coast Water 
District’s (District) domestic water system, the need for this master plan, and the objectives of the 
study. Abbreviations and definitions are also provided in this chapter.  

Chapter 2 - Planning Areas Characteristics. This chapter presents a discussion of the planning 
area characteristics for this master plan and defines the land use classifications. This chapter also 
provides a description of the water service area and historical and projected population.  

Chapter 3 - Existing Domestic Water Facilities. This chapter presents the District’s 
performance and design criteria, which was used in this analysis for identifying current system 
capacity deficiencies and for sizing proposed distribution mains, storage reservoirs, and wells.  

Chapter 4 - System Performance and Design Criteria. This chapter provides a description of 
the District’s existing domestic water system facilities including the existing wells, pressure zones, 
distribution mains, storage reservoirs, and booster pump stations.  

Chapter 5 - Water Demands and Supply Characteristics. This chapter summarizes existing 
domestic water demands and projects the future domestic water demands.  

Chapter 6 - Hydraulic Model Development. This chapter describes the development and 
calibration of the District’s domestic water distribution system hydraulic model. The hydraulic 
model was used to evaluate the capacity adequacy of the existing system and to plan its 
expansion to service anticipated future growth. 

Chapter 7 - Evaluation and Proposed Improvements. This section presents a summary of the 
domestic water system evaluation and identifies improvements needed to mitigate existing 
deficiencies, as well as improvements needed to expand the system and service growth. 

Chapter 8 - Capital Improvement Program. This chapter provides a summary of the 
recommended domestic water system improvements to mitigate existing capacity deficiencies and 
to accommodate anticipated future growth. The chapter also presents the cost criteria and 
methodologies for developing the capital improvement program. Finally, a capacity allocation 
analysis, usually used for cost sharing purposes, is also included. 
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Chapter 9 – Water System Capacity Fees. This chapter provides a summary of the review and 
update of the District’s water system capacity fees. The Capacity Fee analysis was completed by 
Bartle Wells. This section was extracted directly from the Bartle Wells report.  

1.7 ACKNOWLEDGEMENTS 

Obtaining the necessary information to successfully complete the analysis presented in this 
report, and developing the long term strategy for mitigating the existing system deficiencies and 
for accommodating future growth, was accomplished with the strong commitment and very active 
input from dedicated team members including: 

 Keith Van Der Maaten, General Manager 

 Michael Wegley, District Engineer 

 Derek Cray, Maintenance and Operations Manager 

 Brian True, Senior Civil Engineer 

 Jaron Hollida, Assistant Engineer 

 Andrew Racz, Associate Engineer 

 Andy Sterbenz, Consultant 

1.8 UNIT CONVERSIONS AND ABBREVIATIONS 

Engineering units were used in reporting flow rates and volumes pertaining to the design and 
operation of various components of the domestic water distribution system. Where it was 
necessary to report values in smaller or larger quantities, different sets of units were used to 
describe the same parameter. Values reported in one set of units can be converted to another set 
of units by applying a multiplication factor. A list of multiplication factors for units used in this 
report is shown on Table 1.1. Various abbreviations and acronyms were also used in this report to 
represent relevant water system terminologies and engineering units. A list of abbreviations and 
acronyms is included in Table 1.2. 

1.9 GEOGRAPHIC INFORMATION SYSTEMS 

This master planning effort made extensive use of Geographic Information Systems (GIS) 
technology, for completing the following tasks: 

 Develop the physical characteristics of the hydraulic model (pipes and junctions, wells, and 
storage reservoirs)  

 Allocate existing water demands, as extracted from the water billing records, and based on 
each user’s physical address  

 Calculate and allocating future water demands, based on future developments water use 

 Extract ground elevations along the distribution mains from available contour maps 

 Generate maps and exhibits used in this master plan 
  



Table 1.1   Unit Conversions
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

Volume Unit Calculations
To Convert From: To: Multiply by:

acre feet  gallons  325,851

acre feet  cubic feet 43,560

acre feet  million gallons 0.3259

cubic feet gallons 7.481

cubic feet acre feet 2.296 x 10
‐5

cubic feet million gallons 7.481 x 10
‐6

gallons cubic feet 0.1337

gallons acre feet 3.069 x 10
‐6

gallons million gallons 1,000,000

million gallons gallons 1 x 10
‐6

million gallons cubic feet 133,672

million gallons acre feet 3.069

Flow Rate Calculations
To Convert From: To: Multiply By:

ac‐ft/yr mgd 8.93 x 10
‐4

ac‐ft/yr cfs 1.381 x 10
‐3

ac‐ft/yr gpm 0.621

ac‐ft/yr gpd 892.7

cfs mgd 0.646

cfs gpm 448.8

cfs ac‐ft/yr 724

cfs gpd 646300

gpd mgd 1 x 10
‐6

gpd cfs 1.547 x 10
‐6

gpd gpm 6.944 x 10
‐4

gpd ac‐ft/yr 1.12 x 10
‐3

gpm mgd 1.44 x 10
‐3

gpm cfs 2.228 x 10
‐3

gpm ac‐ft/yr 1.61

gpm gpd 1,440

mgd cfs 1.547

mgd gpm 694.4

mgd ac‐ft/yr 1,120

mgd gpd 1,000,000

8/1/2017



Table 1.2   Abbreviations and Acronyms
 Water Master Plan

 Marina Coast Water District

PRELIMINARY

Abbreviation Expansion Abbreviation Expansion

2007 WSMP 2007 Water System Master Plan gpm Gallons per minute

2019 WMP 2019 Water Master Plan GSA Groundwater Sustainability Agency

AACE International
Association for the Advancement of Cost 

Engineering
hp Horsepower

AC  Acre HGL Hydraulic grade line

ACP Asbestos Cement Pipe HWL High water level

ADD Average Day Demand in Inch

Akel Akel Engineering Group, Inc. LAFCO Local Agency Formation Commission

CCI Construction Cost Index LF Linear feet

CDPH California Department of Public Health MCWRA
Monterey County Water Resources 

Agency

cfs Cubic feet per second MDD Maximum day demand

CI Cast Iron Pipe MG Million gallons

CIB Capital Improvement Budget MGD Million gallons per day

CIP Capital Improvement Program MMD Maximum month demand

CSIP Castroville Seawater Intrusion Project MPWMD
Monterey Peninsula Water 

Management District

DIP Ductile Iron Pipe M1W Monterey One Water

District / MCWD Marina Coast Water District NFPA National Fire Protection Association

DDW Division of Drinking Water PHD Peak hour demand

DU Dwelling Unit PRV Pressure reducing valve

EDU Equivalent Dwelling Unit psi Pounds per square inch

ENR Engineering News Record ROW Right of Way

EPA Environmental Protection Agency SCADA
Supervisory Control and Data 

Acquisition

EPS Extended Period Simulation SOI Sphere of Influence

FORA Fort Ord Reuse Authority SVGB Salinas Valley Groundwater Basin

FRC Facility Reserve Charge SVWP Salinas Valley Water Project

ft Feet SWRCB State Water Resources Control Board

fps Feet per second TBD To be determined

FY Fiscal Year ULL Urban Limit Line

GIS Geographic Information Systems UWMP Urban Water Management Plan

gpd Gallons per day WMP Water Master Plan

gpdc Gallons per day per capita WTP Water Treatment Plant

8/1/2017
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 CHAPTER 2 - PLANNING AREA CHARACTERISTICS 

This chapter presents a discussion of the planning area characteristics for this master plan and 
defines the land use classifications. This chapter also provides a description of the water service 
area and historical and projected population. 

2.1 STUDY AREA DESCRIPTION 

The Marina Coast Water District is located in Monterey County on the west coast of California, 
south of the City of San Francisco. The District is located approximately 10 miles north of the City 
of Monterey, 8 miles east of the City of Salinas, and 3 miles south of the City of Castroville. Pacific 
Coast Highway 101 runs from south to north near the District’s western boundary. The District 
currently serves more than 36,000 customers and encompasses an area greater than 29,000 
acres.  

The District service area is generally bound to the north by Marina Green Drive, to the east by 
Reservation Road, to the west by Pacific Coast Highway 1, and to the south by Road 218. The 
topography generally slopes downward toward the ocean from west to east, with elevations 
ranging between 50 feet to more than 400 feet. Figure 2.1 displays the District’s existing service 
area and the local municipal boundaries. 

The District operates and maintains a domestic water system that extends from the City of Marina 
throughout the former Fort Ord area; currently, the domestic water system is supplied from 
groundwater wells generally located along Reservation Road. 

2.2 WATER SERVICE AREA  

The District’s water system services residential and non-residential lands within the District limits, 
as shown on Figure 2.1. The District’s water service area can generally be divided into two 
regions: Central Marina and the Fort Ord Community. The boundaries and planning area 
characteristics of these two regions are briefly described in the following sections: 

 Central Marina Service Area 

The Central Marina service area region is the portion of the City of Marina outside of the Ord 
Community, generally north of Patton Parkway and west of Salinas Avenue. The future 
development within this service area region is generally comprised of the development of vacant 
parcels located throughout the city as well as one large area of potential development generally 
north of Beach Road. 
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 Ord Community Service Area 

The Ord Community service area region includes developed, vacant, and designated open space 
lands within the former Fort Ord as well as portions of the County of Monterey, City of Seaside, 
City of Marina, the City of Monterey, and City of Del Rey Oaks. The potential future development 
within this area is generally comprised of the new development on currently vacant lands. For 
conservative planning purposes the master plan assumes the buildout development of potential 
developable lands, however the Fort Ord Reuse Authority (FORA) has established limits for 
growth within the former Fort Ord area, which are briefly summarized as follows: 

2.2.2.1 15-Year Development Areas 

In addition to outlining improvements, the FORA capital improvement plan specifies the allowable 
development within the former Fort Ord area. These allowable developments typically represent a 
portion of the potential developable lands and are summarized on Table 2.1. The potential 
acreages associated with these development limits, summarized on Table 2.2, were estimated for 
the purposes of establishing future water demands. These acreages were based on the following 
general assumptions: 

 Residential: Future dwelling units were converted to acreages based on an average 
dwelling unit density of 8 du/acre 

 Office, Industrial, Commercial: Future square feet of development were converted to 
acreages based on an average floor-area-ratio of 0.6. 

 Hotel: Acreages for future hotels were estimated based on various planning documents 
and County of Monterey parcel database 

2.2.2.2 Parker Flats Land Use Swap 

The 1997 Fort Ord Installation-Wide Multi-Species Habitat Management Plan (1997 HMP) 
identified up to 6,300 acres throughout the Fort Ord base that could potentially develop from 
vegetation and habitat to a municipal-type use. As part of the 1997 HMP, East Garrison 
development was limited to 200 acres, with the majority of development slated for the Parker Flats 
are of Fort Ord. In 2002, FORA, the County of Monterey, and Monterey Peninsula College 
submitted a proposal to modify the 1997 HMP land use, specifically allowing for more 
development in the East Garrison area, while converting developable lands in Parker Flats to 
habitat reserve areas. This proposal was submitted as an official Land Swap Agreement (LSA) to 
the United States Army and the United States Fish and Wildlife Service. 

The LSA ultimately allowed for an additional 210 acres of land to be developed at East Garrison, 
while converting approximately 447 acres of land within Parker Flats to habitat reserve. The 
Memorandum of Understanding (MOU) for the LSA was signed on October 14, 2003. 
  



Table 2.1   Fort Ord Reuse Authority 10‐Year Development Limits
  Water Master Plan

  Marina Coast Water District
PRELIMINARY

Residential  Office  Industrial Commercial Hotel

(du) (sf) (sf) (sf) Rooms

Campus Town Specific Plan

26 Acre Parcel (Planned) 150 0 0 0 0

Campus Town / 26 Acre (Planned) 0 10,000 30,000 40,000 300

Campus Town / Surplus II (Planned) 0 10,000 40,000 50,000 0

Surplus II (Planned) 238 0 0 0 0

Subtotal 388 20,000 70,000 90,000 300

Cypress Knolls

Cypress Knolls (Entitled) 712 0 0 0 0

Del Rey Oaks

Del Rey Oaks (Planned) 691 0 0 0 0

Del Rey Oaks RV Park (Entitled) 0 400,000 0 0 0

Del Rey Oaks RV Park (Planned) 0 0 0 0 550

Subtotal 691 400,000 0 0 550

Dunes Phase 1, 2, & 3

Dunes Phase 1 (Entitled) 187 69,000 0 80,000 0

Dunes Phase 2 (Entitled) 225 0 0 0 394

Dunes Phase 3 (Entitled) 435 450,000 450,000 0 0

Subtotal 847 519,000 450,000 80,000 394

East Garrison

East Garrison I (Entitled) 721 68,000 0 34,000 0

Main Gate

Main Gate 0 0 0 150,000 350

Main Gates (Planned) 145 0 0 0 0

Subtotal 145 0 0 150,000 350

City of Monterey

Monterey (Planned) 0 721,524 216,276 0 0

Sea Haven

Sea Haven A (Entitled) 802 0 0 0 0

Seahaven (Entitled) 127 0 0 0 0

Subtotal 929 0 0 0 0

Seaside East

Seaside East (Planned) 310 30,000 30,000 30,000 0

Seaside Resort

Seaside Resort (Entitled) 122 0 0 10,000 330

Seaside Resort TS (Entitled) 0 0 0 0 68

Subtotal 122 0 0 10,000 398

UC MBEST

UC (Planned) 0 680,000 100,000 310,000 0

UC Blanco Triangle (Planned) 240 0 0 0 0

Subtotal 240 680,000 100,000 310,000 0

Development Total

5,105 2,438,524 866,276 704,000 1,992

Note:
10/19/2018

1. Development Areas extracted from Development Forecasts documented in FORA “FY 2018‐2019 Capital Improvement Program”, Table 6 and Table 7.

Development Areas1
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The tables and figures included in this Master Plan document the respective land use planning 
agency General Plan maps, with input from District staff. However, and in adherence to the LSA, 
developable acreages were adjusted to reflect the most recent planning data, and as provided by 
multiple jurisdictions within the District service area were consolidated into single residential and 
commercial categories. 

The existing and future land use conditions are graphically summarized on Figure 2.2 and Figure 
2.3. It should be noted that Figure 2.3 also includes the aforementioned Parker Flats – East 
Garrison LSA boundaries. The existing and future land use acreages, summarized on Table 2.3, 
can be broken down into the following categories: 

 Existing Development: These acreages represent existing developed lands. 

 Existing Lands - Redeveloped: These acreages represent existing developed lands 
expected to redevelop into other land use types under the buildout land use development 
condition. 

 Existing Development - Unchanged: These acreages represent the total existing 
acreages expected to remain under the buildout land use development condition. 

 New Lands - Redevelopment: These acreages represent lands that have redeveloped 
from a prior use and into a new respective category. 

 New Development: These acreages represent gains from the development of existing 
vacant lands. 

The total existing and future land use acreages are summarized below and shown on Table 2.3: 

 4,776 acres of developed lands inside the service area. 

 5,113 acres of undeveloped lands inside the service area. 

2.3 HISTORICAL AND FUTURE GROWTH 

According to the District’s 2015 UWMP the 2015 service area population was approximately 
32,375. The District’s 2015 UWMP utilized varying annual growth rates and projected a 2035 
population of 70,161. For the purpose of this master plan, District staff chose to utilize a set 
growth rate of 3.0 percent, which results in a 2035 population of 58,473. Assuming 3.0 percent 
growth, the District service area is not expected to reach the UWMP 2035 population until the year 
2041. 

Based on the land use estimated in this master plan, there is a population capacity of 
approximately 83,300 people, which is discussed in detail in Chapter 5. Based on an annual 
growth rate of 3.0 percent, the District service area will not reach the buildout population until the 
year 2047. The District’s historical and projected population estimates are summarized on Table 
2.4. 







Table 2.3  Existing and Future Service Areas

  Water Master Plan

  Marina Coast Water District

PRELIMINARY

Existing Development Future Development

New Development

Inside Existing 

Service Area

Outside Existing 

Service Area

(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

Residential 

Residential 2,574 ‐196 2,378 85 1,167 1,033 2,285 4,663 0 4,663

Non‐Residential  

Commercial 349 ‐40 309 21 235 139 395 704 1 705

Park 103 ‐5 98 103 156 222 481 579 0 579

Institutional 689 ‐148 541 23 191 58 272 813 1 814

Planned Development Mixed 

Use District
0 0 0 134 475 726 1,336 1,336 0 1,336

Other  

Bayonet Golf Course 322 ‐15 307 0 0 0 0 307 0 307

Open Space ‐ Other 438 0 438 46 0 0 46 484 0 484

Designated Open Space5 45 0 45 0 0 0 0 45 17,754 17,799

ROW 33 ‐8 25 0 1 0 1 26 0 26

Airport Runway 224 0 224 0 0 0 0 224 0 0

Parker Flats LU Swap 0 0 0 0 0 709 709 709 0 0

Total  

4,776 ‐412 4,364 412 2,225 2,888 5,524 9,889 17,756 26,712

Note:
1/25/2019

1. Designated Open Space includes lands not planned for development, based on directions from District staff.

Land Use 

Classification

Total 

Development at 

Buildout of Study 

Area

Development 

Outside of 

Future Study 

Area

Planning Area 

TotalExisting 

Development

Existing Lands ‐ 

Redeveloped

Subtotal
Existing 

Development ‐ 

Unchanged

New Lands ‐ 

Redevelopment

Subtotal
Future 

Development



Table 2.4   Historical and Projected Population
  Water Master Plan

  Marina Coast Water District
PRELIMINARY

Annual Growth

(%)

Historical Population

2005 29,477 ‐

2006 29,154 ‐1.1%

2007 29,065 ‐0.3%

2008 29,533 1.6%

2009 29,743 0.7%

2010 30,840 3.7%

2011 31,141 1.0%

2012 31,445 1.0%

2013 31,752 1.0%

2014 32,062 1.0%

2015 32,375 1.0%

2016 33,346 3.0%

2017 34,347 3.0%

2018 35,377 3.0%

Projected Population

2019 36,438 3.0%

2020 37,531 3.0%

2021 38,657 3.0%

2022 39,817 3.0%

2023 41,012 3.0%

2024 42,242 3.0%

2025 43,509 3.0%

2026 44,815 3.0%

2027 46,159 3.0%

2028 47,544 3.0%

2029 48,970 3.0%

2030 50,439 3.0%

2031 51,952 3.0%

2032 53,511 3.0%

2033 55,116 3.0%

2034 56,770 3.0%

2035 58,473 3.0%

2036 60,227 3.0%

2037 62,034 3.0%

2038 63,895 3.0%

2039 65,812 3.0%

2040 67,786 3.0%

2041 69,820 3.0%

2042 71,914 3.0%

2043 74,072 3.0%

2044 76,294 3.0%

2045 78,583 3.0%

2046 80,940 3.0%

2047 83,368 3.0%

Note:

1. Population for years 2005 ‐ 2015 extracted from Marina Coast Water District 2015

 Urban Water Management Plan

2. Population for years 2016 ‐ 2047 calculated assuming annual  growth rate of 3.0% as directed 

by District staff.

Year Population1,2
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 CHAPTER 3 - SYSTEM PERFORMANCE AND DESIGN CRITERIA 

This chapter presents the District’s performance and design criteria, which was used in this 
analysis for identifying current system capacity deficiencies and for sizing proposed distribution 
mains, storage reservoirs, and wells.  

3.1 HISTORICAL WATER USE TRENDS 

The historical domestic water consumption per capita was calculated to determine the average 
water use per capita per day. This was accomplished by dividing the District’s historical water 
production, from groundwater production records and the previous master plan, by the historical 
population served for the respective year.  

The District’s historical per capita consumption factors, for the period 2005-2017, are listed in 
Table 3.1. The District’s per capita consumption has varied annually since 2005, with a maximum 
per capita consumption of 140 gallons per day per capita (gpcd) in 2007 and a minimum of 80 
gpcd in 2016. This recent decrease in per capita consumption is largely attributed to the District’s 
effort of implementing water conservation measures in response to the recent state-wide drought. 
Table 3.2 lists three years (2014-2016) of monthly water production in the District, documenting 
the on-going impacts of the severe drought. This selection was chosen based on the initial 
impacts of the drought (2014), and what is generally considered the most severe impact (2016).  

This master plan forecasts domestic water demands for residential and non-residential land uses 
based on net acreages. However, to generalize trends in the District’s water use, per capita water 
use was documented. Figure 3.1 displays the historical population in relation to average daily 
water production. Figure 3.2 displays a comparison in the per capita water use and average daily 
water production.  

3.2 SUPPLY CRITERIA 

In determining the adequacy of the domestic water supply facilities, the source must be large 
enough to meet the varying water demand conditions, as well as provide sufficient water during 
potential emergencies such as power outages and natural or created disasters.  

Ideally, a water distribution system should be operated at a constant water supply rate with 
consistent supply from the water source. On the day of maximum demand, it is desirable to 
maintain a water supply rate equal to the maximum day rate. Water required for peak hour 
demands or for fire flows would come from storage. 

The District is currently utilizing groundwater as their sole source of supply. The existing storage 
in the system is expected to supply water during peak period usage, while supply wells should be 
capable of meeting maximum day demand with the largest supply well out of service. Consistent  
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 Table 3.1   Historical Annual Water Production and Peak Day Peaking Factors (2005‐2017)
   Water Master Plan

   Marina Coast Water District

PRELIMINARY

Historical Water Production

Maximum Month Production Maximum Day Production 

Maximum 

Monthly Production

Month of

Occurrence

Max to Avg 

Ratio
Total Max to Avg Ratio

(%) (MG/year) (mgd) (gpm) (MG/month) (mgd) (MGD) (gpdc)

2005 29,477 ‐ 1,365 3.74 2,596 127

2006 29,154 ‐1.1% 1,400 3.83 2,663 132

2007 29,065 ‐0.3% 1,487 4.07 2,829 140

2008 29,533 1.6% 1,337 3.66 2,543 124

2009 29,743 0.7% 1,316 3.60 2,503 121

2010 30,840 3.7% 1,347 3.69 2,562 123

2011 31,141 1.0% 1,321 3.62 2,514 148.4 4.95 July 1.37 6.39 1.76 118

2012 31,445 1.0% 1,344 3.68 2,558 148.2 4.94 July 1.34 7.56 2.05 121

2013 31,752 1.0% 1,444 3.96 2,748 147.1 4.90 May 1.24 6.33 1.60 128

2014 32,062 1.0% 1,313 3.60 2,498 139.1 4.64 July 1.29 6.36 1.77 115

2015 32,375 1.0% 1,053 2.88 2,003 99.1 3.30 April 1.15 4.59 1.59 89

2016 33,852 4.6% 986 2.70 1,875 94.0 3.13 September 1.16 3.92 1.45 80

2017 35,396 4.6% 1,056 2.89 2,008

Historical Maximum  Peaking Factors

5‐year Maximum 1,444 3.96 2,748 148 4.94 1.34 7.56 2.05 128

3‐year Maximum 1,313 3.60 2,498 139 4.64 1.29 6.36 1.77 115

2016 Maximum 986 2.70 1,875 94 3.13 1.16 3.92 1.45 80

Recommended Criteria

Current Design Criteria5 2.00 1176

Recommended Criteria 1.30 2.00

8/17/2017

Notes:

1. Source: 2015 Urban Water Management Plan

2. Year 2005‐2010 : Annual production extracted from 2015 UWMP.

3. Year 2011‐2016 : Annual production extracted from daily well production records provided by District staff.

4. Production for years 2010‐2015 includes irrigation demands from the Bayonet golf course, which are met by a private well in other years.

5. Source: District "Procedures Guidelines and Design Requirements", Revised July 2015.

6. Source: 2020 water use target extracted from 2015 UWMP.

Average Per 

Capita Water 

Use
Annual Production 2,3,4

Annual 

Change
Population1Year 



Table 3.2   Historical Monthly Water Production (2014‐2016)
 Water Master Plan

 Marina Coast Water District

PRELIMINARY

2014 2015 2016
Daily 

Production

Peaking 

Factor

Daily 

Production

Peaking 

Factor

Daily 

Production

Peaking 

Factor

Average Day Production
Percent of 

Annual

Month to 

Avg  Factor
Average Day Production

Percent of 

Annual

Month to 

Avg  Factor
Average Day Production

Percent of 

Annual

Month to 

Avg  Factor

(mgd) (MGM) (%) (mgd) (MGM) (%) (mgd) (MGM) (%)

January 3.44 107 8% 0.97 2.60 80.7 8% 0.92 2.23 69 7% 0.84

February 2.73 76 6% 0.70 2.81 78.7 7% 0.90 2.44 68 7% 0.83

March 3.07 95 7% 0.87 3.11 96.3 9% 1.10 2.24 69 7% 0.84

April 3.61 108 8% 0.99 3.30 99.1 9% 1.13 2.71 81 8% 0.99

May 4.48 139 11% 1.27 2.93 90.9 9% 1.04 2.79 87 9% 1.05

June 4.46 134 10% 1.22 2.96 88.9 8% 1.01 3.01 90 9% 1.10

July 4.49 139 11% 1.27 3.14 97.4 9% 1.11 2.98 92 9% 1.13

August 4.34 135 10% 1.23 3.11 96.4 9% 1.10 3.01 93 9% 1.14

September 3.97 119 9% 1.09 3.11 93.3 9% 1.06 3.13 94 10% 1.14

October 3.65 113 9% 1.04 2.87 88.8 8% 1.01 2.86 89 9% 1.08

November 2.68 80 6% 0.73 2.37 71.0 7% 0.81 2.77 83 8% 1.01

December 2.18 67 5% 0.62 2.30 71.2 7% 0.81 2.23 69 7% 0.84

Total 1,313 1,053 986

Average Value 3.59 109 2.88 88 2.70 82

Maximum Value 139 1.27 99 1.13 94 1.14

Notes:

7/21/2017

1. Source: 2014, 2015, and 2016 Production Extracted from Well Production records provided by District staff April 13, 2017.

Monthly Monthly
Month

Monthly
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with the MCWD 2007 WSMP for Central Marina, future system supply improvements are 
assumed to have a supply capacity of 1,500 gallons per minute (gpm) for planning purposes. 
Design criteria for water supply are documented on Table 3.3. 

3.3 STORAGE CRITERIA 

The intent of domestic water storage is to provide supply for operational equalization, fire 
protection, and other emergencies, such as power outages or supply outages. Operational or 
equalization storage provides the difference in quantity between the customer’s peak hour 
demands and the system’s available reliable supply.  

 Typical Storage Criteria 

Typical storage criteria consist of three main elements: operational, emergency, and fire flow.  

Operational Storage 

Operational or equalization storage capacity is necessary to reduce the variations imposed on the 
supply system by daily demand fluctuations. Peak hour demands may require up to 2 times the 
amount of maximum day supply capacity. With storage in place, this increase in demand can be 
met by the operational storage rather than by increasing production from the supply sources. 

Equalization storage also stabilizes system pressures for enhancing the service. Equalization 
storage requirements typically range from 25 percent to 50 percent of maximum day demand. The 
District criterion requires that 25 percent of the maximum day demand be reserved for operational 
storage. 

Emergency Storage 

Emergency storage is the volume of water stored to meet demand during emergency situations 
such as pipe failures, distribution main failures, pump failures, power outages, natural disasters, 
or other cases in which the supply sources are not able to meet the demand condition.  

The amount of water reserved for emergencies is determined by policies adopted by the District 
and is based on an assessment of the costs and benefits including the desired degree of system 
reliability, risk during an emergency situation, economic considerations, and water quality 
concerns.  

In California, the amount of emergency storage reserve in municipal water systems is usually 
between 50 percent and 100 percent of the maximum day demand. The District criterion requires 
that 50 percent of the maximum day demand be reserved for emergency storage. 

Fire Storage 
Fire storage is also needed to maintain acceptable service pressures within a pressure zone in 
the event of a fire flow, which may occur during the maximum day demand. The recommended  

 



Table 3.3  Design and Planning Criteria Summary

Water Master Plan

Marina Coast Water District

PRELIMINARY

Design Parameter Criteria

Supply Supply to meet Maximum Day Demand with largest unit out or service

Future groundwater wells are assumed to have a capacity of 1,500 gpm

Storage  Total Required Storage = Operational + Fire + Emergency

Operational Storage 25% of Maximum Day Demand

Emergency Storage 50% of Maximum Day Demand

Fire Storage

Residential 0.18 MG (1,500 gpm for 2 hours)

Light/Neighborhood Commercial 0.54 MG (3,000 gpm for 3 hours)

Commercial/Industrial/Airport 0.96 MG (4,000 gpm for 4 hours)

Distribution Mains Distribution mains should be designed to satisfy the following criteria:

Maximum Pipeline Velocity:

Peak Hour Demand 5 ft/s

Maximum Day Demand + Fire Flow 7 ft/s

Maximum Pipeline Headloss:

Pipeline diameter < 16" 10 ft/kft

Pipeline diameter > 16" 3 ft/kft

Pump Stations  Meet Maximum Day Demand with largest unit out of service

Hydropneumatic systems to meet Maximum Day Demand plus fire flow

PRVs  PRVs should be designed to meet the greater of:

Peak Hour Demand, or Maximum Day Demand + Fire Flow 

Service Pressures Maximum Pressure 100 psi

Minimum Pressure

Maximum Day Demand 40 psi

Peak Hour Demand 40 psi

Fire Flows 20 psi

Demand Peaking Factors Maximum Month Demand 1.5 x Average Day Demand

Maximum Day Demand 2.0 x Average Day Demand

Peak Hour Demand 3.5 x Average Day Demand

Fire Flows1 Residential 1,500 gpm for 2 hours

Light/Neighborhood Commercial 3,000 gpm for 3 hours

Commercial/Industrial/Airport 4,000 gpm for 4 hours

Notes:

1. Fire flow criteria reviewed and confirmed by local fire officials.

8/1/2017
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fire storage capacity varies by pressure zone and land use type, and is usually higher for 
commercial and industrial areas. Fire flow provisions for each pressure zone were calculated 
based on the governing (highest) land use type within a reservoir service area as follows: 

 Residential: 1,500 gpm for 2 hours = 0.18 MG 

 Light Commercial: 3,000 gpm for 3 hours = 0.30 MG 

 Commercial/Industrial: 4,000 gpm for 4 hours = 0.96 MG 

Total Storage Requirement 

The total storage is the summation of operational (equalization), fire, and emergency storage 
requirements as follows: 

Qs = 25% MDD (operational) + 50% MDD (emergency) + fire flow (varies)  

 where: 

  Qs is the Total Required Storage, in gallons 

  MDD is the Maximum Day Demand, in gallons 

3.4 PRESSURE CRITERIA 

Acceptable service pressures within distribution systems vary depending on District criteria and 
pressure zone topography. It is essential that the water pressure in a consumer’s residence or 
place of business be maintained within an acceptable range. Low pressures below 30 psi can 
cause undesirable flow reductions when multiple faucets or water using appliances are used at 
once.  

Excessively high pressures can cause faucets to leak and valve seats to wear out prematurely. 
Additionally, high service pressures can cause unnecessarily high flow rates, which can result in 
wasted water and high utility bills. The criteria for pressures in the domestic water system include 
the following: 

 Maximum pressure, usually experienced during low demands and winter months 

 Minimum pressure, usually experienced during peak hour demands and summer months 

 Minimum pressure during fire flows and during the maximum day demand  

The American Water Works Association Manual on Computer Modeling and Water Distribution 
System (AWWA M-32) indicates that maximum pressures are usually in the range of 90-110 
pounds per square inch (psi). In some communities, the maximum pressure may be limited to 100 
psi to mitigate the impact on internal plumbing. In this case, the distribution system is usually 
sized for the higher pressures, and individual pressure-reducing valves are installed on service 
lines where the pressure may be exceeded. 
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The minimum acceptable pressure is usually in the range of 40-50 psi, which generally provides 
for sufficient pressures for second story fixtures. When backflow preventers are required, they 
may reduce the pressures by approximately 5-15 psi. The recommended minimum pressure 
during fire flows is 20 psi, as established by the National Fire Protection Association (NFPA).  

The District’s pressure criteria are summarized as follows: 

 Maximum Pressure: 100 psi 

 Minimum Pressure:  

o Maximum Day Demand: 40 psi 

o Peak Hour Demand, Existing Development: 35 psi 

o Peak Hour Demand, Future Development: 40 psi 

o Maximum Day Demand + Fire Flow: 20 psi 

3.5 UNIT FACTORS 

Domestic water demand unit factors are coefficients commonly used in planning level analysis to 
estimate future average daily demands for areas with predetermined land uses. The unit factors 
are multiplied by the net acreages for residential categories and non-residential categories to yield 
the average daily demand projections. 

There are several methods for developing the unit factors. This analysis relied on the District’s 
2016 water consumption billing records, which lists the monthly water consumption per customer 
account throughout the District, to estimate the unit factors within the District service area. The 
distribution of water demand and total demand by account type were extracted from these 2016 
billing records. For planning purposes, and based on discussions with District staff, the total 
demand was adjusted to reflect 2014 production minus 10%. This adjustment was made due to 
the extreme drought having an undue influence on water consumption in the 2015-2017 time 
frame. However, Figure 3.1 indicates demands are trending back up from the 2016 low. Thus, 
2014 less 10% is considered a reasonable and conservative planning number. Additional 
adjustments were made to account for distribution system losses and vacancies in existing land 
uses.  

The existing unit factor analysis is shown on Table 3.4 and generally indicates that existing 
residential land uses have higher consumptive use factors than that of non-residential land uses. 
The water demand unit factors are summarized on Table 3.5. 
  



Table 3.4   Water Demand Unit Factor Analysis
  Water Master Plan

  Marina Coast Water District

PRELIMINARY

Existing Average Daily Water Demand Unit factors

Consumption1,2

Annual 

Consumption

Unadjusted  

Unit Factor

Balance to 

Consumption

Vacancy 

Rate3,4

Projected Production at 100% 

Occupancy 

Recommended 

Factor

Balance Using 

Recommended 

Unit Factor

(acres) (gpd) (gpd/acre) (gpd/acre) (gpd) (%) (gpd/acre) (gpd) (gpd/acre) (gpd)

Residential

Residential 2,560 2,246,565 878 2,246,565 975 2,496,183 8.0% 1,053 2,695,878 1,060 2,713,123

Subtotal 2,560 2,246,565 2,246,565 2,496,183 2,695,878 2,713,123

Non‐Residential

Commercial 345 393,510 1,139 393,510 1,266 437,233 9.4% 1,385 478,333 1,390 480,168

Institutional 719 139,302 194 139,302 215 154,780 9.4% 236 169,329 240 172,542

Park 140 136,456 974 136,456 1,082 151,618 0.0% 1,082 151,618 1,090 152,771

Subtotal 1,205 669,268 669,268 743,631 799,280 805,481

Non‐Demand Generating

Open Space 0 0 0 0 0 0 0.0% 0 0 0 0

Designated Open Space 0 0 0 0 0 0 0.0% 0 0 0 0

Other
5 362 0 0 0 0 0 0.0% 0 0 0 0

Subtotal 362 0 0 0 0 0

Totals

4,126 2,915,832 2,915,832 3,239,814 3,495,157 3,518,604

10/5/2017

Note:

1. Water demand distribution was based on the 2016 Water Billing Records. These demands were verified and their distribution does not vary greatly from year to year.

2. Consumption based on 2014 production minus 10%.

3. Residential vacancy rate extracted from California Department of Finance Sheet E‐5 published 2016. (Average of City of Marina and City of Seaside : 8.0 % Vacancy Rate). 

4. Commercial/Institutional vacancy rate extracted from market study by Cushman and Wakefield, dated first quarter of 2016. Vacancy rates shown are average of rates for the cities of Marina, Del Rey Oaks, 

Seaside, and Sand City.

5. Other Land use classification includes non‐demand generating landuse types, including the Bayonet Golf Course and ROW.

Land Use Classification

Existing 

Development 

within Service 

Area

Production
(Consumption + 10% Losses)

Production at 100% Occupancy  Water Unit Factor 



Table 3.5   Water Demand Unit Factor
  Water Master Plan

  Marina Coast Water District

PRELIMINARY

Land Use Type
Water Demand Unit 

Factor

(gpd/acre)

Residential 1,060

Commercial 1,390

Institutional 240

Planned Development Mixed 

Use District
1 1,160

Park 1,090

Open Space 0

Designated Open Space 0

11/6/2017

Note:

1. Water Demand Unit Factor assumes development 

consists of 70% Residential and 30% Commercial.
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3.6 SEASONAL DEMANDS AND PEAKING FACTORS 

Domestic water demands within municipal water systems vary with the time of day and month of 
the year. It is necessary to quantify this variability in demand so that the water distribution system 
can be evaluated and designed to provide reliable water service under these variable demand 
conditions.  

Water use conditions that are of particular importance to water distribution systems include the 
average day demand (ADD), the maximum month demand (MMD), the maximum day demand 
(MDD), the peak hour demand (PHD), and the winter demand.  

The average day demand represents the annual water demand, divided by 365 days, since it is 
expressed in daily units. The winter demand typically represents the low month water demands 
and is used for simulating water quality analysis.  

 Maximum Month Demand 

The maximum month demand (MMD) is the highest demand that occurs within a calendar month 
during a year. The District’s MMD usually occurs in the summer months in either July or August. 
The MMD is used primarily in the evaluation of supply capabilities.  

Historical monthly water production records, obtained for the period between 2011 and 2016 
(Table 3.1), indicate the maximum month to average month ratio ranging between 1.16 and 1.37. 
To appropriately characterize the historical maximum month demand, an MMD factor of 1.30 was 
deemed representative of District trends. The following equation is recommended for estimating 
the maximum month demand, given the average day demand: 

Maximum Month Demand = 1.30 x Average Day Demand 

 Maximum Day Demand 

The maximum day demand (MDD) is the highest demand that occurs within a 24 hour day during 
a year. The District’s MDD, which usually occurs during the summer months, is typically used for 
the evaluation and design of storage facilities, distribution mains, pump stations, and pressure 
reducing valves. The MDD, when combined with fire flows, is one of the highest demands that 
these facilities should be able to service while maintaining acceptable pressures within the 
system. 

The maximum day demands were obtained from the District’s water production records. 
Groundwater well production records indicate the date of occurrence and magnitude of the 
maximum day demand for each calendar year, as listed in Table 3.1. The maximum day to 
average day demand ratios for the period between 2011 and 2016 ranged from 1.45 to 2.05 and 
occurred in July or August.  

Consistent with District standards, a maximum day to average day ratio of 2.0 would be used in 
this master plan; this peaking factor is also consistent with the peaking factor used in the 2007 
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WSMP. The following equation is then used to estimate the maximum day demand, given the 
average day demand: 

Maximum Day Demand = 2.0 x Average Day Demand 

 Peak Hour Demand 

The peak hour demand (PHD) is another high demand condition that is used in the evaluation and 
design of water distribution systems. The peak hour demand is the highest demand that occurs 
within a one hour period during a year. The peak hour demand is considered to be the largest 
single measure of the maximum demand placed on the distribution system. The PHD is often 
compared to the MDD plus fire flow to determine the largest demand imposed on the system for 
the purpose of evaluating distribution mains. 

 The following equation is then used to estimate the peak hour demand, given the average day 
demand: 

Peak Hour Demand = 3.5 x Average Day Demand 

3.7 FIRE FLOWS 

Fire flows are typically based on land use, with the potential for increased fire flow based on the 
building type. The following are the criteria for fire flows: 

 Category 1. Fire flows for residential areas were calculated at 1,500 gpm for two hours. 

 Category 2. Fire flows for light/neighborhood commercial areas were calculated at 3,000 
gpm for three hours. 

 Category 3. Fire flows for commercial/industrial areas were calculated at 4,000 gpm for 
four hours. 

3.8 TRANSMISSION AND DISTRIBUTION MAIN CRITERIA 

Transmission and distribution mains are usually designed to convey the maximum expected flow 
condition. In municipal water systems, this condition is usually the greater of either the peak hour 
demand or the maximum day demand plus fire flow. The hydrodynamics of pipe flow create two 
additional parameters that are taken into consideration when evaluating or sizing water mains: 
head loss and velocity.  

Head loss is a loss of energy within pipes that is caused by the frictional effects of the inside 
surface of the pipe and friction within the moving fluid itself. This loss in energy is translated into a 
loss in pressure, which is undesirable in water distribution systems. Head loss, by itself, is not an 
important factor as long as the pressure criterion has not been violated. However, high head loss 
may be an indicator that the pipe is nearing the limit of its carrying capacity and may not have 
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sufficient capacity to perform under stringent conditions. The criteria for maximum pipeline 
headloss are summarized as follows: 

 Pipelines 16-inch diameter and smaller: 10 ft/kft 

 Pipelines larger than 16-inch diameter: 3 ft/kft 

Since high flow velocities can cause damage to pipes and lead to high head loss, it is desirable to 
keep the velocity below a predetermined limit. The criteria for maximum pipeline velocity are 
summarized as follows: 

 Peak Hour Demand: 5 ft/s 

 Maximum Day Demand + Fire Flow: 7 ft/s  
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2019 Marina Coast Water District

 CHAPTER 4 - EXISTING DOMESTIC WATER FACILITIES 

This chapter provides a description of the District’s existing domestic water system facilities 
including the existing wells, pressure zones, distribution mains, storage reservoirs, and booster 
pump stations.  

4.1 EXISTING WATER SYSTEM OVERVIEW 

The District’s municipal water system consists of 7 active groundwater wells, 7 ground level 
storage tanks totaling 9.2 million gallons in storage, distribution mains, and fire hydrants. The 
District’s topography generally slopes towards the coastline from east to west; based on this 
topography, the water distribution system is comprised of 5 pressure zones.  

The District’s existing domestic water distribution system is shown in Figure 4.1, which displays 
the existing system by pipe size. This figure provides a general color coding for the distribution 
mains, as well as labeling the existing wells and the storage reservoirs. 

4.2 SOURCE OF SUPPLY 

The District currently uses groundwater as the sole source of supply. There are 7 active 
groundwater wells that are used to supply water to existing customers (Figure 4.1). During the 
preparation of this Master Plan, District staff provided historical well pump tests for estimating the 
current well production capacity. It should be noted that, over time, well efficiencies may vary 
based on equipment conditions and groundwater levels. In periods of prolonged drought, well 
efficiency ratings may decrease due to a decline in groundwater levels. The opposite may occur in 
wet periods, as well efficiencies may increase as the groundwater levels recover. As such, the 
District should monitor the well efficiencies on a frequent basis to adequately manage the 
groundwater supply. If periods of prolonged drought persist, it may be necessary to construct 
additional wells to maintain adequate supply capacity.  

Table 4.1 lists the District’s current total rated supply at approximately 18.4 million gallons per day 
(mgd). Consistent with the system performance and design criteria, the firm capacity was 
calculated as the capacity with the largest well out of service. The firm capacity of the well supply 
is estimated at 14.9 mgd.  

4.3 PRESSURE ZONES 

The District’s existing water system serves land ranging from sea level to more than 500 feet 
above mean sea level in elevation. To adequately provide water in this service area, the District is 
divided into five pressure zones; four of these pressure zones are served by ground level storage 
tanks while the highest zone, Zone E, is serviced by a pressure tank. Figure 4.2 shows the  
  







Table 4.1   Existing Wells
   Water Master Plan

   Marina Coast Water District
PRELIMINARY

Design Capacity Additional Information Pump Test Capacity1

Rated HP
Pump 

Depth

Well 

Depth

Date 

Drilled

Date 

Rehabilitated

NaClO 

Dosing
Flow Rate

Total Dynamic 

Head

Test 

Year

(gpm) (mgd) (HP) (ft) (ft) (Year) (Year) (mg/L) (gpm) (mgd) (ft)

Fort Ord

Well 29 Old County Rd 1,500 2.16 200 555 1985 0.8 1,500 2.16 252 2017

Well 30 Reservation Rd 1,500 2.16 150 410 550 1985 2016 0.8 1,528 2.20 277 2018

Well 31 Reservation Rd 2,400 3.46 250 490 1985 0.8 2,315 3.33 225 2017

Well 34 Reservation Rd 2,000 2.88 350 460 1110 2011 0.8 2,480 3.57 380 2017

Well 35 Watkins Gate & Reservation Rd 2,000 2.88 350 502 675 2011 0.8 2,494 3.59 374 2016

City of Marina

Well 10 Bayer Avenue and Ridgeview 1,350 1.94 250 480 1550 1993 2007 1.5 1,458 2.10 434 2017

Well 11 Reservation Rd & Salinas Ave 2,000 2.88 300 1660 1986 2014 1.5 2,025 2.92 348 2017

Well 12 (Inactive) Top of Beach Rd 1,900 2.74 300 1970 1989 8.5 2,022 2.91 430 2008

System Well Supply Capacity

Total Well Capacity 12,750 18.4 13,800 19.9

Firm Well Capacity 

(largest unit out of service)
10,350 14.9 11,306 16.3

Notes:

1. Source: Pump tests received from District staff

Supply Well Location

3/27/2019
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existing modeled system pipes categorized by existing pressure zone while Figure 4.3 shows the 
boundaries and names for these pressure zones. 

All of the District’s groundwater wells are located in Zone A, with a majority of the service 
connections located in Zone A and Zone B. From Zone A, booster stations are used to supply 
water to the higher pressure zones serving the remainder of the District service area. It should be 
noted that some zones are served from higher pressure zones through pressure reducing valves 
(PRVs), which are summarized on Table 4.2.  

A brief description of the different pressure zones in the District’s service area is as follows: 

 Zone A 

Zone A is the northernmost zone in the District’s service area. It is generally bounded by Aaron 
Way to the north, Highway 1 to the west, California Avenue to the east, and Imjin Parkway to the 
south.  

Elevations served in this pressure zone approximately range from sea level to 140 feet. This zone 
is supplied from 7 groundwater wells (Well 29, 30, 31, 34, 35, 10, and 11). Zone A has 2 active 
ground level storages tanks for a total storage capacity of 1.17 million gallons (MG). It should be 
noted that a portion of Zone A, generally south of Patton Parkway and west of California Avenue, 
relies on a PRV connection from Zone B as its sole source of supply.  

 Zone B 

Zone B has the largest service area of the five District pressure zones. Zone B can generally be 
divided into a northern and western portion. The northern portion of Zone B is generally north of 
Imjin Road and east of California Avenue, serving development along Imjin Road and Reservation 
Road. The western portion of Zone B is generally west of California Avenue and serves 
development along California Avenue, General Jim Moore Boulevard, and Highway 1.  

Elevations served in this pressure zone approximately range from 140 feet to 220 feet. This zone 
is supplied from Booster Station B, which pumps water from the Sand Tank located in Zone A. 
Zone B has one ground level storage tank for a total storage capacity of 2.0 MG. 

It should be noted that a portion of Zone B, east of the intersection of Reservation Road and Inter-
Garrison Road, relies on a PRV connection from Zone C as its sole source of supply. This service 
area is separately identified as Pressure Zone B-EG. 

 Zone C 

Pressure Zone C is located in the center of the District's service area and encompasses the area 
generally bounded to the west by General Jim Moore Boulevard, to the east by Schnoover Road, 
to the north by Reservation Road and to the south by Gigling Road. 

 



Figure 4.3
Existing Pressure Zones
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Update: January 2, 2019
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Table 4.2   Existing Pressure Reducing Valves
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

(ft) (in) (psi)

Sand Tank Bermad Valve 141 A Sand Tank ‐

Carmel Ave at Crumpton Ln PRV‐2 126 B A 8 43

12th St near DX Dr PRV‐24 167 B A 10 30

8th St at 2nd Ave PRV‐28 110 B A 10 47

Monterey Rd at Normandy Rd PRV‐20 190 C B 8 53

8‐inch pipeline s/o Sand Tank PRV‐50 110 C B 6 66

Old County Rd near Well 29 PRV‐25 175 C B 10 35

4 40

Gigling Rd at 6th Division Cir PRV‐26 228 C B 8 38

Abrams Dr at Bunker Hill Dr PRV‐10 190 Schoonover Park B 8 35

3 37

Inter‐Garrison Rd near Spotsylvania Ct PRV‐11 250 C Schoonover Park 8 43

3 44

Inter‐Garrison Rd at Abrams Dr PRV‐12 241 C Schoonover Park 6 43

Inter‐Garrison Rd at Schoonover Dr PRV‐13 237 C Schoonover Park 12 44

3 48

Inter‐Garrison Rd. to East Garrison PRV‐EG 216 C B 12 50

216 C B 4 56

Kiska Rd at Buna Rd PRV‐17 178 C Seaside Highlands 8 44

4 49

Peninsula Point Dr at Bay Crest Cir PRV‐18 161 C Seaside Highlands 12 46

4 51

Coe Ave to Upper Seaside Highlands PRV‐19 233 C Seaside Highlands 12 17

4 20

General Jim Moore Blvd at Normandy Dr PRV‐27 310 D C 8 20

Coe Ave to Sunbay Apartments PRV‐SUNBAY 233 D Sunbay 8 40

2 45

Notes:

3/27/2019

1. Source: "MCWD EOC Charts", received from District staff on December 13, 2016

2. Source: "PRV Setpoints" received from District staff March 16, 2018.

Location PRV  ID

Downstream 

Setpoint2

DownstreamUpstream

Elevation
Pressure Zone Valve 

Size
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Elevations served in this pressure zone approximately range from 230 feet to 305 feet. This zone 
is supplied from Booster Station C, which pumps water from the Sand Tank located in Zone A.  

It should be noted that the existing Schoonover Park and a portion of Fredericks Park are served 
from Pressure Zone C by PRV along Inter-Garrison Road. This region includes service elevations 
that are between the bottom of Pressure Zone C and the top of Pressure Zone B  

 Zone D 

Pressure Zone D is located in the southeastern portion of the District’s service area and 
encompasses the area generally bounded by Gigling Road to the north and Coe Avenue to the 
south, serving development along General Jim Moore Boulevard. 

Elevations served in this pressure zone approximately range from 310 feet to 410 feet. This zone 
is supplied from Pump Station D, which pumps water from Reservoir C1 located in Zone C. Zone 
D has one ground level storage tank for a total storage capacity of 2.0 MG.  

 Zone E 

Pressure Zone E is the southernmost pressure zone in the District’s service area and is currently 
the District’s only operating hydropneumatic zone. It is generally bounded by Ardennes Circle to 
the north, Arloncourt Road to the east, and General Jim Moore Boulevard to the west.  

Elevations served in this pressure zone approximately range from 410 to 505 feet. This zone is 
supplied from Booster Station E, which pumps water from Reservoir D1 located in Zone D. Zone 
E has a hydropneumatic tank located adjacent to Reservoir D1. 

4.4 WATER DISTRIBUTION PIPELINES 

Groundwater is pumped into the District’s distribution system via more than 160 miles of pipeline. 
An inventory of existing modeled pipes, extracted from the GIS-based hydraulic model and used 
in this analysis, is included in Table 4.3. For each pipe diameter, the inventory lists the length in 
feet, as well as the total length in units of miles. It should be noted the hydraulic model went 
through an extensive vetting process, that included the following: a review of CMMS data, multiple 
reviews with District staff, a review of previous hydraulic modeling efforts, and a review of District 
maintained CAD maps. 

4.5 STORAGE RESERVOIRS 

Storage reservoirs are typically incorporated in the water system to provide water supply for 
operation during periods of high demand, for meeting fire flow requirements, and for other 
emergencies, as defined in the District’s planning criteria.  

The District’s existing storage reservoirs are summarized in Table 4.4, along with their volumes, 
construction year and type, height, diameter, bottom elevations, and overflow height and  
  



Table 4.3   Existing Model Pipe Inventory
  Water Master Plan

  Marina Coast Water District
PRELIMINARY

(ft) (miles)

4 8,599 1.6

6 227,135 43.0

8 336,113 63.7

10 30,558 5.8

12 132,848 25.2

14 4,483 0.8

16 30,649 5.8

18 23,541 4.5

20 10,137 1.9

24 39,999 7.6

30 11,180 2.1

48 0 0.0

Total 855,242 162.0

Note:

3/27/2019

1. Length and Diameter information extracted from hydraulic model

 developed by Akel Engineering Group.

Pipe 

Diameter
Total Length by Diameter



Table 4.4   Existing Storage Facilities
  Water Master Plan

  Marina Coast Water District

PRELIMINARY

(yr) (MG) (ft) (ft) (ft) (ft)

A Reservoir 2
Crescent Ave, 

Marina
1980 2.00 165 Steel 80 166 110

A Intermediate
Above Schoonover 

Park
1984 0.17 221 Steel 30 224 190

A Sand Tank California Ave 1952 1.00 132 Concrete 120 132 120

B B1 6th & Durham 1942 2.00 314 Concrete 117 314 296

C C1 7th and Giggling 1964 2.00 400 Concrete 130 400 376

C C2  (old F)
Off Watkins Gate 

Rd.
1990 2.00 400 Concrete 108 400 370

D D1 Above Fitch Park 2008 2.00 510 Steel 132 501 475

D Huffman
BLM‐ Huffman 

Ranch
1961 0.06 ‐ Steel ‐ ‐ ‐

E Hydropneumatic Above Fitch Park 1961 0.01 ‐ Steel ‐ ‐ ‐

9.2 MG

Notes : 

3/16/2018

1. Unless noted otherwise, information extracted from "MCWD EOC Charts" received from District staff on December 13, 2016.

2. Source: Hydraulic profile received from District staff December 14, 2016.

3. Source: Previous water system hydraulic model received December 13, 2016.

Total Storage Capacity
(Active Facilities)

Diameter3Pressure 

Zone
Tank Name

Volume 
Construction TypeLocation

Overflow 

Elevation

Bottom  

Elevation
2

Tank 

HWL
2

Installation

Year
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elevations. These reservoirs are also shown on the existing system hydraulic profile schematic 
(Figure 4.4), with the HWL and bottom tank elevations. 

4.6 BOOSTER STATIONS 

Water is conveyed from the lower supply pressure zones to the higher pressure zones via a series 
of booster pump stations (Table 4.5). There are 4 active and 1 inactive booster stations in the 
District and Table 4.5 lists their ground elevation, source and destination pressure zones, pump 
capacities, and additional station information. 

4.7 PRESSURE REDUCING VALVES 

The District has several areas that require pressure reducing valves as either the primary source 
or as reliability sources of supply. The pressure reducing valve locations are shown on Figures 
4.1 and 4.2, and their zone interconnectivity is documented on Figure 4.4. Table 4.2 documents 
the pressure reducing valve locations, identification number, approximate elevation, the pressure 
zone serviced, and the size and setpoint. 
  





Table 4.5   Existing Booster Pumping Stations
    Water Master Plan

    Marina Coast Water District

PRELIMINARY

Rated Head

Individual 

Pump 

Horsepower 

Flow Head

Individual 

Pump 

Horsepower 

Test Year

(ft) (gpm) (mgd) (ft)  (hp) (gpm) (ft) (hp)

City of Marina

A‐Booster3 Reservoir 2 109 A A 1,500 2.2 100 1,799 2008

1,500 2.2 100 1,718 2008

1,500 2.2 100 1,805 2008

Fort Ord

B‐Booster Sand Tank 110 A B 2,800 4.0 125 1,660 181 119 2016

2,800 4.0 125 1,593 192 115 2017

2,800 4.0 125 1,561 190 125 2017

C‐Booster Sand Tank 110 A C 2,000 2.9 125 1,127 218 121 2017

1,800 2.6 125

1,800 2.6 125

1,800 2.6 125 1,344 263 142 2017

1,800 2.6 125 982 278 135 2017

D‐Booster 300 C D 4,800 6.9 100 2,120 113 110 2013

2,000 2.9 50 1,051 106 48 2013

E‐Booster D1 Tank 475 D E 120 0.2 10 95 171 6 2017

120 0.2 10 93 137 6 2017

120 0.2 10 115 111 6 2017

2,150 3.1 125 2,180 116 87 2017

2,150 3.1 125 2,189 117 87 2017

F‐Booster2

(Inactive)
190 A C 1,500 2.2 150 1,504 2008

1,500 2.2 150 1,510 2008

Notes:
1/23/2017

1. "MCWD EOC Charts" received from District staff on December 13, 2016.
2. Unless noted otherwise, pump tests provided by District on June 15, 2017.

Intermediate 

Tank

LocationName

Intersection of 

Giggling Road 

and Parker Flats

Elevation 

Source 

Pressure 

Zone 

Destination 

Pressure 

Zone 

Design Capacity1 Operational Capacity

(Historical Pump Tests)2
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2019 Marina Coast Water District

 CHAPTER 5 –WATER DEMAND AND SUPPLY CONSTRAINTS 

This chapter summarizes existing domestic water demands and projects the future domestic 
water demands.  

5.1 EXISTING DOMESTIC WATER DEMANDS 

The distribution of existing water demands used for this master plan was based on the District’s 
2016 water billing consumption records. For evaluation purposes these demands were adjusted to 
match 2014 total annual production minus 10%, which is expected to reflect the system-wide 
usage of the existing customers as growth continues. This adjustment also takes into account 
system losses that occur between the groundwater wells and the customer service connections. 
The existing average day domestic water demands used for evaluation are equal to 3.2 mgd and 
are summarized by pressure zone on Table 5.1.  

To determine the existing demand distribution by pressure zone, GIS was used to geocode each 
customer account to its physical location. Based on this location the existing pressure zone of 
each account was identified; the accounts were then sorted by pressure zone and the total 
demand in each zone was calculated. 

5.2 FUTURE DOMESTIC WATER DEMANDS 

Future demands were projected using the unit factors for residential and non-residential land uses 
and included the developments within the Future Service Area, as identified in Chapter 2. These 
demands were used in sizing the future infrastructure facilities, including distribution mains, 
storage reservoirs, and booster stations. Demands were also used for allocating and reserving 
capacities in the existing or proposed facilities. The following sections document the future 
domestic water demands based on the development limits prepared by FORA as well as the 
buildout development horizon. 

 Near-Term Domestic Water Demands 

The potential development area associated with the FORA development limits was previously 
summarized on Table 2.2. Using the water demand factors for residential and non-residential land 
uses the future average day demands for the near-term developments are summarized on Table 
5.2. The total average day domestic water demands due to the near-term developments is 
estimated to be 1.0 mgd. 

 Buildout Domestic Water Demands 

Table 5.3 organizes the future land use categories and their corresponding domestic water 
demands for the buildout development horizon. It should be noted that the water demands 
attributed to existing land uses in Table 5.3 were calculated using the recommended water unit  



Table 5.1   Existing Demands by Pressure Zone
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

Existing Demands

Average Day1 Maximum Day2 Peak Hour3

(mgd) (mgd) (mgd)

A 1.6 3.1 5.5

B 1.0 2.0 3.5

B‐EG4 0.1 0.1 0.2

C 0.3 0.6 1.0

D 0.3 0.5 0.9

E‐HYD 0.1 0.1 0.2

Total 3.2 6.5 11.3

Notes:
11/2/2017

1. Source: Consumption data received from District staff May 11, 2017

2. Maximum Day Demand = 2.0 x Average Day Demand

3. Peak Hour Demand = 3.5 x Average Day Demand

4. B‐EG pressure zone represents East Garrison development area currently suppli

 Zone C via PRV on Inter‐Garrison Rd.

Pressure 

Zone









Table 5.5   Buildout Demands by Pressure Zone
  Water Master Plan

  Marina Coast Water District
PRELIMINARY

Future Demands

Average Day Maximum Day
1 Peak Hour2

(mgd) (mgd) (mgd)

A 2.2 4.4 7.8

B 2.3 4.6 8.1

B‐EG 0.2 0.4 0.6

C 1.4 2.7 4.8

D 1.8 3.6 6.3

E‐HYD 0.3 0.6 1.1

EG‐HYD 0.1 0.2 0.3

Total 8.3 16.5 28.9

Notes: 1/18/2019

1. Maximum Day Demand = 2.0 x Average Day Demand

2. Peak Hour Demand = 3.5 x Average Day Demand

Pressure 

Zone
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factors and reflect an average day demand equal to 2014 production minus 10%. The total 
average day domestic water demands from existing and future developments is estimated to be 
8.3 mgd.  

Based on the buildout average day demand of 8.3 mgd, and the 2014 less 10% per capita water 
use factor of approximately 101 gpcd, the District’s buildout population capacity is estimated to be 
approximately 83,300 people. Assuming a constant population growth rate of 3% as discussed in 
Chapter 2 it is estimated that the District will reach this buildout population capacity in the year 
2047. Table 5.4 documents the annual population estimates and includes estimated annual 
average water demand, based on projected population and a per capita water use of 101 gpcd. 

Table 5.5 summarizes the buildout water demand for each pressure zone. It should be noted that 
Table 5.5 includes demands for future pressure zone EG-HYD, which is a planned 
hydropneumatic pressure zone to serve potential future development south of the existing East 
Garrison development; this pressure zone is discussed in more detail in Chapter 7. 

5.3 MAXIMUM DAY AND PEAK HOUR DEMANDS 

The maximum day and peak hour demands for the existing and future demands were calculated 
using the average day demands and District peaking factor criteria. The maximum day to average 
day ratio of 2.0, and peak hour to average day ratio of 3.5, were applied to the average day 
demands to obtain estimates of the higher demand conditions. The maximum day and peak hour 
demand estimates for the buildout of the Future Service Area are 16.6 mgd and 29.0 mgd, 
respectively. 

5.4 DIURNAL DEMAND PATTERNS 

Water demands vary with the time of day and by account type according to the land use 
designation. These fluctuations were accounted for in the modeling effort and evaluation of the 
water distribution system. The diurnal demand patterns affect the water levels in storage 
reservoirs and amount of flow through distribution mains. The diurnal demand pattern utilized in 
this master plan was based on the pattern developed as part of the 2007 WSMP, with an 
adjustment made to the peak hour factor for consistency with the District’s design standards; the 
diurnal demand pattern is shown on Figure 5.1. The diurnal pattern was confirmed during the 
calibration effort of the District’s hydraulic model and corresponding SCADA information.  

5.5 GROUNDWATER SUPPLY 

As documented in a previous section, the District currently utilizes groundwater as the sole source 
of supply. As a part of this Master Plan, GHD reviewed potential sources of groundwater 
contamination as well as documented the District’s ongoing monitoring and testing practices. The 
following sections are intended to briefly summarize the report prepared by GHD, which is 
included in full in Appendix A.  

 



Note: Water system diurnal curve is consistent with 2007 Water Master Plan and has been adjusted to 

reflect updated Peak Hour Peaking Factor
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 Groundwater Quality and Contamination 

The District actively monitors and mitigates groundwater contaminants that may adversely impact 
their supply reliability. Three of the District wells located in Marina draw from the deep (900 foot) 
aquifer, while the 5 wells located in Fort Ord draw from the various levels of the Salinas Valley 
Groundwater basin, and receive chlorination treatment. The following sections briefly discuss local 
water quality monitoring, known contaminations, and mitigation efforts. 

 Water Quality Monitoring 

The District operates a state-certified laboratory for the purpose of monitoring the existing water 
quality of the City of Marina and Fort Ord water supplies. Monitoring and testing is performed in a 
manner consistent with Title 22 of the California Water Code, with 20 sampling sites in the City of  

Marina and 20 sites in Fort Ord. Some of the constituents the District’s laboratory monitors include 
chloride, fluoride, nitrate, bromide, and sulfate. 

The District has four wells that are located in the Salinas Valley Groundwater Basin. This basin is 
listed as an impaired basin due to nitrate contamination and seawater intrusion. Additionally, the 
surface waters which help recharge the basin are listed as 303(d) impaired waters, including up to 
19 impairments. Much of the contamination issues stem from agricultural sources, including 
toxicity, pesticides, nutrient loading and indicator bacteria. 

 Water Quality Mitigation Efforts 

Current mitigation efforts include both regulatory and volunteer efforts to improve water quality 
impacts from agricultural practices in the region.  

Regulatory 

The Central Coast Regional Water Quality Control Board (RWQCB) adopted and subsequently 
updated their Irrigated Lands Order that prioritizes conditions controlling pollutant loading in areas 
where water quality impairment is documented on the 303(d) list. This order is managed by the 
RWCQB for all agricultural growers within the jurisdictional limit, and dischargers are required to 
implement management practices to maintain compliance.  

Additionally, the State Water Resources Control Board (SWRCB) has adopted a Recycled Water 
Policy that requires local stakeholders to manage salt and nutrient management plans. Currently, 
no plan has been completed for this region. 

Voluntary 

The Greater Monterey Integrated Regional Water Management Plan (IRWMP) includes 
discussion regarding the Agriculture and Rural Lands Action Plan, which consists of agricultural 
industry groups, environmental groups, and resource agencies that provides six categories 
defining strategies for increasing water quality:  
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1) identification and adoption of more effective management practices through development 
of industry networks;  

2) expansion and coordination of technical assistance/outreach;  

3) public education and public relations;  

4) regulatory coordination/permit streamlining for conservation measures;  

5) improved funding mechanisms and tax incentives;  

6) strategies for public lands and rural roads 

The Agricultural Water Quality Alliance was formed in 1999 in an effort to implement the strategies 
included in the Agriculture and Rural Lands Action Plan. This group has worked to reduce nutrient 
loading, sedimentation of watersheds, and reduction in pesticide runoff. Examples of the 
accomplishments of this group are included in the GHD document. 

 Fort Ord Contamination Mitigation 

Based on the discovery of groundwater contamination in 1990, the former Fort Ord area was 
designated as a National Priority List federal Superfund Site by the Environmental Protection 
Agency. The District actively monitors wells in the vicinity of the site for TCE and other 
contaminants. The District also tracks the plume migration and works with the US Army Corps of 
Engineers (USACE), who are responsible for the groundwater cleanup efforts. USACE published 
an update to their mitigation efforts in February of 2017, which documented the contamination 
plumes. Groundwater contaminations generally consist of trichloroethylene (TCE), 
Perchloroethylene (PCE), and Carbon Tetrachloride (CT). 

The District and the USACE actively monitor the contamination sites and associated groundwater 
quality. Thus far, the Department of Public Health has not taken any additional action due to the 
contaminant levels being below the Maximum Contaminant Level (MCL).  

 Seawater Intrusion 

While currently operational and meeting the demand requirements, the District has groundwater 
wells that may be adversely impacted by seawater intrusion if groundwater overdraft continues in 
the Salinas Valley Groundwater Basin. The average groundwater overdraft during non-drought 
years is estimated at 50,000 acre-feet (AF) per year, and during drought years has climbed to as 
much as 300,000 AF. Due to this overdraft, fresh water levels have declined and allowed 
seawater to intrude into the 180 foot and 400 foot groundwater aquifers.  

Historically, the influence of the seawater intrusion front has been documented as areas where 
concentrations exceed 500 milligrams per liter (mg/L). This area of influence has been gradually 
moving farther inland, and into the deeper groundwater aquifers. While reductions in overdraft are 
expected over the next 10 years, seawater intrusion issues are expected to worsen. Furthermore, 
much of the groundwater modeling completed to date does not account for sea level rise due to 
global climate change. Sea levels have risen approximately 7 inches in the past 100 years, and 
are expected to rise 14 inches by 2050 and 55 inches by 2100. This sea level rise will greatly 
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increase the pressure gradient, and is expected to increase seawater intrusion into the local 
aquifer. 

As sea water intrusion has progressed, the District has continued to migrate wells into deeper 
aquifers. Currently, the Marina wells are located in the deep (900 foot) aquifer due to intrusion into 
the 180 foot and 400 foot aquifers. The Ord wells are generally located farther inland and have not 
experienced as much of an impact as the Marina wells due to seawater intrusion. On-going 
monitoring by the Monterey County Water Resources Agency (MCWRA) has noted that seawater 
influence has continued to migrate inland, in particular in the 180 foot aquifer. Some of the areas 
behind the front have improved water quality generally south of the Salinas River. The District 
currently owns a monitoring well located in the deep aquifer between the Marina wells and the 
Monterey Bay. If seawater intrusion is noted in the monitoring well, this will serve as an early 
warning sign for potential impacts to the Marina wells, and the District can begin projects to 
supplement supply should production be impacted. 

Finally, the MCWRA published six recommendations in October 2017 that are intended as 
guidance for minimizing further intrusion of seawater in the Salinas Valley Groundwater Basin. 
The six recommendations were presented as follows: 

1) Eliminate extractions in the area of impact within the 400 foot groundwater aquifer (shown 
in the appendix). 

2) Enhance and expand the Castroville Seawater Intrusion Program (CSIP). 

3) Once CSIP is expanded, eliminate all pumping in the 180 foot and 400 foot aquifer, with 
some exceptions. 

4) Initiate and proceed with the destruction of wells in Agency Zone 2B (map included in 
appendix). 

5) An immediate moratorium on new groundwater well extractions within the deep aquifer 
(below the 400 foot aquifer) until further investigation is completed and addition long-term 
viability has been explored for the deep aquifer. 

6) Initiate and proceed with an investigation of the hydraulic properties and the long-term 
viability of the Deep Aquifer. 

It should be noted that the District is currently participating in the 6 management practices set 
forth by MCWRA. Implementation of the Sustainable Groundwater Management Act will provide 
additional focus on the Marina and North Marina Subbasins, and in particular, the 180 and 400 
foot aquifer zones.  
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of large systems, which will reduce the time of analysis while maintaining accuracy, but will also 
comply with limitations imposed by the computer program. 

 Pipes and Nodes 

Computer modeling requires the compilation of large numerical databases that enable data input 
into the model. Detailed physical aspects, such as pipe size, pipe elevation, and pipe lengths, 
contribute to the accuracy of the model.  

Pipes and nodes represent the physical aspect of the system within the model. A node is a 
computer representation of a place where demand may be allocated into the hydraulic system, 
while a pipe represents the distribution and transmission aspect of the water demand. In addition, 
reservoir dimensions and capacities, and groundwater well capacity and design head, were also 
included in the hydraulic model. 

 Digitizing and Quality Control 

The District’s existing domestic water distribution system was digitized in GIS using several 
sources of data and various levels of quality control. The data sources included the District’s 
AutoCAD water system maps as maintained by District staff, as well as the previously developed 
hydraulic model and additional as-builts provided by District staff. 

After reviewing the available data sources the hydraulic model was updated. Resolving 
discrepancies in data sources was accomplished by graphically identifying discrepancies and 
submitting it to engineering and operations staff for review and comments. District comments were 
incorporated in the verified model. 

It should be noted that this hydraulic model underwent multiple efforts for validating the pipelines, 
and included reviews of planned subdivision mapping, a review of existing CAD mapping, a 
review of previous hydraulic models, and review of operations and maintenance GIS shapefiles. 
No GIS was available at the start of the project, and thus this team developed GIS for the District 
to integrate into their future management and review of the system. 

 Demand Allocation 

Demand allocation consists of assigning water demand values to the appropriate nodes in the 
model. The goal is to distribute the demands throughout the model to best represent actual 
system response.  

The existing demand distribution was obtained from the water billing records. Using GIS, each 
customer account was geocoded and spatially joined within its existing pressure zone. The 
accounts were then sorted by pressure zone and the total demand in each zone was calculated. 

Domestic water demands from each anticipated future development, as presented in a previous 
chapter, were also allocated to the model for the purpose of sizing the required future facilities. 
The demands from the greater Future Study Area were allocated based on proposed land use 
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and the land use acreages. As many of the areas were very large in size, demands were allocated 
evenly to the demand nodes within each area. Infill areas, redevelopment areas, and vacant lands 
were also included in the future demand allocation. 

6.4 MODEL CALIBRATION 

Calibration is intended to instill a level of confidence in the pressures and flows that are simulated. 
Calibration generally consists of comparing model predictions to field measured results and 
making necessary adjustments.  

 Calibration Plan and SCADA 

In order to calibrate the hydraulic model pressure SCADA data was collected for points throughout 
the water distribution system, as well as water level data for the District’s storage reservoirs. 
District staff provided flow and pump operational data for each groundwater well and booster 
station as well as 15-minute water level data for the District’s storage reservoirs. The locations 
that were included in the calibration for tanks, booster stations, and wells are identified on Figure 
6.1. 

 EPS Calibration 

Calibration can be performed for steady state conditions or for extended period simulations (EPS). 
In steady state calibration, the model is compared to field monitoring results consisting of a single 
value, such as a single hydrant test. EPS calibration consists of comparing model predictions to 
diurnal operational changes in the water system.  

The calibration process was iterative and resulted with satisfactory comparisons between the field 
measurements and the hydraulic model predictions at each well site and the water tank. The 
calibration results were graphically summarized for each site and included in Appendix B. 

Representative extracts from Appendix B are shown on Figure 6.2 for calibration points at the 
Zone B and Zone C tanks. 

 Use of the Calibrated Model 

The calibrated hydraulic model was used as an established benchmark in the capacity evaluation 
of the existing water distribution system. The model was also used to identify improvements 
necessary for mitigating existing system deficiencies and for accommodating future growth. This 
valuable investment will continue to prove its value to the District as future planning issues or 
other operational conditions surface. It is recommended that the model be maintained and 
updated with recent construction to preserve its integrity.  
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2019 Marina Coast Water District 

 CHAPTER 7 - EVALUATION AND PROPOSED IMPROVEMENTS 

This section presents a summary of the domestic water system evaluation and identifies 
improvements needed to mitigate existing deficiencies, as well as improvements needed to 
expand the system and service growth. 

7.1 OVERVIEW 

The calibrated hydraulic model was used for evaluating the distribution system for capacity 
deficiencies during peak hour demand and during maximum day demands in conjunction with fire 
flows. Since the hydraulic model was calibrated for extended period simulations, the analysis 
duration was established at 24 hours for analysis.  

The criteria used for evaluating the capacity adequacy of the domestic water distribution system 
facilities (transmission mains, storage reservoirs, and booster stations) were discussed and 
summarized in the System Performance and Design Criteria chapter.  

7.2 FIRE FLOW ANALYSIS 

The fire flow analysis consisted of using the maximum day demand in the hydraulic model and 
applying hypothetical fire flows. The magnitude and duration of each fire flow was based on the 
governing land use type within proximity to the fire location. The criteria for fire flows were also 
summarized in the System Performance and Design Criteria chapter. Figure 7.1 summarizes the 
hypothetical fire flow values simulated throughout the existing water system. Fire flows were 
assigned at model junctions in proximity to existing system hydrants and were assigned a flow 
value consistent with land use in close proximity to the hydrant.  

Figure 7.2 documents the areas of the existing system with residual fire flow pressures less than 
20 psi during the hypothetical fire flow as well as pipelines that are expected to exceed the 
maximum pipeline velocity of 7 feet per second (ft/s). Figure 7.3 documents the available fire 
flows at the modeled junctions based on a minimum residual pressure of 20 psi and a maximum 
pipeline velocity of 7 ft/s. It should be noted that the results shown on Figure 7.2 and Figure 7.3 
differentiate between deficiencies at modeled junctions at the end of cul-de-sac pipelines and on 
the gridded distribution system.  

The hydraulic model identified several areas throughout the District’s existing distribution system 
that experience minimum residual pressure less than 20 psi under fire flow conditions. A majority 
of these deficiencies are located within the City of Marina and are due to small diameter mains 
that are unable to carry the high flows during a fire event. Several improvements planned for 
construction in the near future, including a new 12-inch pipeline in the City of Marina’s 2nd Avenue 
extension project as well as the construction of the new Pressure Zone A storage reservoirs, are 
expected to mitigate these fire flow deficiencies.  
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7.3 LOW PRESSURES ANALYSIS 

The hydraulic model was also used to determine if the existing domestic water distribution system 
meets the District’s System Performance and Design Criteria for maximum day and peak hour 
pressures, as discussed in a previous chapter. During maximum day demands the minimum 
pressure requirement is 40 psi, while during the peak hour demand, the minimum pressure 
requirement is 35 psi. The hydraulic analysis indicated the District’s existing system performed 
reasonably well during under maximum day (Figure 7.4) and peak hour (Figure 7.5) operating 
conditions. 

7.4 FUTURE SYSTEM ANALYSIS 

The Master Plan evaluated the water system infrastructure requirements to service potential 
future development at the buildout of the District service. Two alternatives were evaluated to serve 
the buildout of the District’s service area. These alternatives are discussed in the following: 

 Alternative 1 – Develop Eastern Well Field 

As discussed in a previous chapter, there are ongoing concerns about the intrusion of seawater 
into the shallow aquifers, and the potential for eventual intrusion into the deep aquifer. This 
seawater intrusion would likely render the existing wells inoperable due to total dissolved solid and 
salinity issues. The District has historically planned In order to mitigate this issue by abandoning 
the existing wells and constructing a new well field east of the existing service area, also known 
as the Eastern Well Field.  

This Eastern Well Field would convey water to a future forebay reservoir at the existing East 
Garrison development before being pumped to Pressure Zone A and Pressure Zone B by new 
pump station facilities. This would require substantial transmission main improvements along 
Inter-Garrison Road, as well as large pumping facilities located within the East Garrison 
community. Additionally, this alternative would require the abandonment of existing well facilities 
and the construction of all new wells in the Eastern Well Field. The improvement 
recommendations for this alternative are shown graphically on Figure 7.6 

This alternative will require the following general improvements: 

 35.4 miles of new pipeline ranging in size from 12 to 36 inches in diameter. 

 8.5 million gallons of new storage. 

 8 new water supply wells. 

 34,700 gpm of new boosting capacity. 

As a part of this master plan, preliminary costs were prepared as a means of comparing 
infrastructure improvement alternatives. The total estimated cost for this alternative is estimated at 
140 million dollars. 
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7.5 STORAGE ANALYSIS 

This section documents the District’s existing domestic water storage capacity. Additionally, this 
section identifies the existing and future storage requirements to meet the storage capacity criteria 
for each pressure zone. 

 Storage Requirements 

The following sections summarize the storage requirements under existing and buildout 
development conditions. The storage requirements for each zone are calculated based on criteria 
discussed in the System Performance and Design Criteria chapter and are summarized for 
existing and buildout development conditions on Table 7.1 and Table 7.2, respectively. 

Existing Development 

Existing storage requirements were identified for each pressure zone and are summarized on 
Table 7.1. The table lists the existing domestic water demands as well as the operational, 
emergency and fire flow storage requirements for each pressure zone. As summarized on this 
table the total required storage for existing domestic water demands is 8.46 MG. 

Buildout Development 

The storage requirements due to the buildout development of the District service area are 
summarized by pressure zone on Table 7.2. The table lists the additional domestic water 
demands due to buildout development as well as the operational, emergency, and fire flow 
storage requirements for each pressure zone. As summarized on Table 7.2 the total required 
storage for buildout domestic water demands at 16.2 MG, which includes the demands due to 
existing development. 

 Storage Analysis and Recommended New Storage Facilities 

The existing and future storage requirements, shown on Table 7.1 and Table 7.2, were compared 
with existing storage facilities in each pressure zone to identify required storage facility 
improvements for the buildout development horizon, as summarized on Table 7.3. The following 
sections summarize the recommended storage facilities. 

Pressure Zone A 

Under existing conditions, the storage requirements for Pressure Zone A are provided by 
Reservoir 2 and the Sand Tank. Well 12 pumps directly into Reservoir 2 as an at-grade storage 
tank and Pump Station A discharges from the tank and pressurizes Zone A within Central Marina. 
For storage planning purposes it is assumed Pump Station A will operate at 3,000 gpm for 6 hours 
during peak demand conditions, providing a water volume of approximately 1.1 MG.  

Under buildout conditions, two new storage tanks are planned to replace the existing Sand Tank 
and are intended to meet the storage requirements of both existing and buildout development. 
These tanks also mitigate existing peak hour pressure deficiencies that are shown on Figure 7.5. 
  



Table 7.1   Existing Storage Requirements

  Water Master Plan
  Marina Coast Water District

PRELIMINARY

Existing Water Demands Existing Water Storage Requirements

Average Day 

Demand

Maximum Day 

Demand1

Operational at 

25%

Emergency at 

50%

Fire

Protection2 

Total, By 

Pressure Zone

(mgd) (mgd) (MG) (MG) (MG) (MG)

A 1.56 3.12 0.78 1.56 0.96 3.30

B 0.99 1.99 0.50 0.99 0.96 2.45

B‐EG3 0.06 0.12 0.03 0.06 0.18 0.27

C 0.30 0.60 0.15 0.30 0.96 1.41

D 0.26 0.52 0.13 0.26 0.54 0.93

E‐HYD4 0.06 0.13 0.03 0.06 0 0.10

Total Existing Storage Requirements

3.24 6.48 1.62 3.24 3.60 8.46

Notes: 8/9/2017

1. Maximum Day Demand = 2.0 x Average Day Demand

2. Fire Protection requirement represents largest fire requirement for each zone, based on account types listed in water billing records

3. B‐EG pressure zone represents East Garrison development area currently supplied from Zone C via PRV on Inter‐Garrison Rd.

4. Hydropneumatic zone  storage requirements to be provided by source pressure zone.

Pressure Zone



Table 7.2   Buildout Storage Requirements
 Water Master Plan
 Marina Coast Water District

PRELIMINARY

Water Demands for 

Future Growth
Water Storage Requirements for Future Growth

Average Day 

Demand

Maximum Day 

Demand1

Operational at 

25%

Emergency at 

50%

Fire

Protection2 

Total, By 

Pressure Zone

(mgd) (mgd) (MG) (MG) (MG) (MG)

A 2.22 4.43 1.11 2.22 0.96 4.28

B 2.31 4.61 1.15 2.31 0.96 4.42

B‐EG 0.18 0.36 0.09 0.18 0.54 0.81

C 1.36 2.72 0.68 1.36 0.96 3.00

D 1.80 3.60 0.90 1.80 0.54 3.24

E‐HYD3 0.32 0.64 0.16 0.32 0 0.48

EG‐HYD3 0.09 0.17 0.04 0.09 0 0.13

Total Existing Storage Requirements

8.18 16.36 4.09 8.18 3.96 16.23

Notes:
1/21/2019

1. Maximum Day Demand = 2.0 x Average Day Demand

2. Fire Protection requirement represents largest fire requirement for each zone, based on account types listed in water billing records.

3. Hydropneumatic zone storage requirements to be provided by source pressure zone.

Pressure Zone



Table 7.3   Storage Capacity Analysis by Pressure Zone

 Water Master Plan

 Marina Coast Water District

PRELIMINARY

Existing Water Storage Requirements Future Water Storage Requirements Existing Storage Reservoirs 
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(MGD) (MGD) (MG) (MG) (MG) (MGD) (MGD) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG) (MG)

A 1.56 3.12 2.34 0.96 3.30 0.65 1.31 0.98 0.96 1.94 4.28 1.1² 0.2 1.0 2.25 ‐1.05 1.60 1.60 3.20 4.28 0.00

B 0.99 1.99 1.49 0.96 2.45 1.31 2.63 1.97 0.96 2.93 4.42 2.0 2.00 ‐0.45 2.50 2.50 4.50 0.08

B‐EG 0.06 0.12 0.09 0.18 0.27 0.12 0.24 0.18 0.54 0.72 0.81 East Garrison Supplied by Zone C Tanks 2 ‐ ‐ 1.00 1.00 1.00 0.19

C 0.30 0.60 0.45 0.96 1.50 1.15 2.30 1.72 0.96 2.68 3.13 2.0 2.0 4.00 2.50 0.00 4.00 0.87

D3 0.32 0.65 0.49 0.54 1.03 1.80 3.59 2.69 0.54 3.23 3.72 2.0 0.1 2.06 1.03 1.70 1.70 3.76 0.04

Total 3.24 6.48 8.55 5.03 10.06 11.51 16.36 10.31 2.03 8.40 17.54 1.18

Notes:
1. Existing tank planned for abandonment.
2. Existing Reservoir 2 storage volume equal to 2.0 MG. Due to pumping limitations the reservoir's useable capacity is defined based on the following assumptions as approved by District staff:

‐ Pump Station A to operate at firm capacity (3,000 gpm) for 6 hours during maximum day demand conditions, providing a daily volume of 1.1 MG under peak demand conditions.
3. Pressure Zone D required to provide storage requirements for Pressure Zone E.
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Pressure Zone B 

Under existing conditions, the storage requirements for Pressure Zone B are provided by reservoir 
B1. Based on the storage requirements for the existing demand, Pressure Zone has a 0.5 MG 
storage deficit. In order to mitigate this deficiency and meet the storage requirements for buildout 
development in the pressure zone, a new 2.5 MG storage reservoir is recommended. 

Pressure Zone B-EG 

Under existing conditions, the storage requirements for Pressure Zone B-EG are provided by 
Pressure Zone C through a PRV along Inter-Garrison Road. In order to meet the buildout 
development requirements, and to eliminate reliance on Zone C storage, a new 1.0 MG storage 
reservoir is recommended to service Zone B East Garrison. 

Pressure Zone D 

Under existing conditions the storage requirements for Pressure Zone D are provided by reservoir 
D2, which is sufficient to meet the existing storage requirements. In order to meet the storage 
requirements of the buildout development a new 1.7 MG storage tank is recommended. 

The proposed storage reservoirs are summarized on Table 7.4 and briefly described as follows: 

 G-T-A1, G-T-A2: Construct two new 1.6 MG storage reservoirs northwest of the 
intersection of Inter-Garrison Road and 3rd Avenue. 

 G-T-B2: construct one new 2.5 MG storage tank adjacent to the existing B1 reservoir. 

 O-B-EG: Construct one new 1.0 MG storage reservoir on the existing Camp Tank Site 
south of Inter-Garrison Road. 

 O-T-D2: Construct one new 1.7 MG storage reservoir adjacent to the existing D1 reservoir. 

7.6 WATER SUPPLY REQUIREMENTS 

The District’s existing domestic water system supply capacity is identified in this section. 
Additionally, this section identifies the additional supply capacity required to meet the supply 
requirement, and consistent with the District’s System Performance and Design Criteria. 

 Existing Supply Requirements 

Existing supply requirements were identified for the District and are summarized on Table 7.5. 
The District’s existing water supply requirement, based on the existing land use and 
recommended water demand factors, is approximately 6.5 mgd. The existing firm supply capacity 
is approximately 16.1 mgd, which results in a supply surplus of 9.6 mgd. It should be noted that 
Well 12, located within the Central Marina service area, is currently out of service due to water 
quality issues. For planning purposes it is assumed that this well remain out of service under  
  



Table 7.4   Proposed Storage Reservoirs
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

Volume Height Diameter
Bottom 

Elevation

(MG)  (ft) (ft) (ft)

A1 A 1.60 30 95 200

A2 A 1.60 30 95 200

B2 B 2.50 18 153 296

B‐EG
B (East 

Garrison)
1.00 24 84 300

D2 D 1.70 30 113 475

Total 8.40

3/16/2018

Tank ID
Pressure 

Zone



Table 7.5   Supply Capacity Analysis
 Water Master Plan

 Marina Coast Water District

PRELIMINARY

Year

2018 2020 2025 2030 2035 2040 2045 2047

(MGD) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD)

Projected Demands

Average Day Demands 3.2 3.6 4.5 5.3 6.2 7.1 7.9 8.3

Maximum Day Demands 6.5 7.2 8.9 10.7 12.4 14.2 15.9 16.6

Peak Hour Demands 11.3 12.6 15.6 18.7 21.7 24.8 27.8 29.0

Supply vs. Demand Analysis

Available Supply

Available Total Supply 19.87 ‐ ‐ ‐ ‐ ‐ ‐ ‐

Available Firm Supply 16.28 ‐ ‐ ‐ ‐ ‐ ‐ ‐

Required Supply

Meet Maximum Day Demand with Firm Supply 6.5 7.2 8.9 10.7 12.4 14.2 15.9 16.6

Surplus / Deficiency

With Existing Firm Supply 9.8 9.1 7.4 5.6 3.9 2.1 0.4 ‐0.3

With Recommended Total Supply 9.8 9.1 7.4 5.6 3.9 2.1 2.5 1.8

Recommended New Supply

Recommended Staged Upgrade 1 New Well

Recommended Total Supply 16.3 16.28064 16.3 16.3 16.3 16.3 18.4 18.4

11/26/2018

Demand and Supply
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existing and future conditions. However, District staff may rehabilitate this well in the future in 
order to increase the District-wide supply capacity. 

 Future Supply Requirements 

A supply verses demand comparison was completed to document the well capacity needs from 
existing conditions to 2047. Buildout average day demands are estimated based on future land 
use conditions and water demand unit factors discussed in a previous chapter.  

Based on this analysis of supply and demand, one additional well is needed by the year 2045 
(Table 7.5). Please note that this does not account for well rehabilitation and improvements 
required to meet the new hydraulic grade lines of the pressure zones. The new required well is 
described as follows: 

 G-W36: Construct a new 1,500 gpm groundwater well on Watkins Gate Road 
approximately 1,000 feet west of Camp Street. This facility will be located approximately 
6,000 feet northeast of Monterey Avenue. 

 Recommended Well Pump Upgrades 

Due to the current groundwater supply surplus as summarized on Table 7.5, the District cycles its 
groundwater wells to avoid premature pump burnout. As development occurs, it will ultimately 
require the continuous operation of the groundwater wells that are currently able to cycle. The 
concurrent operations are anticipated to increase the downstream head condition of the existing 
groundwater wells due to increased flows in the transmission system. In order to maintain efficient 
operations, it is recommended that the pumps at groundwater wells 31, 34, and 35 be replaced as 
development occurs, and in order to accommodate the increased pumping heads.  

7.7 PUMP STATION CAPACITY ANALYSIS 

This section identifies the District’s existing pump station capacity, the existing and future pump 
station capacity requirements, and the recommended pump station improvements. 

 Existing Pump Station Capacity Requirements 

Existing pump station capacity requirements were identified for each existing pump station and 
are summarized on Table 7.6. The table lists the existing pump station capacities and identifies  

the required capacity based on the District criteria. The existing pump station capacity analysis 
indicates the District’s existing pump stations have sufficient capacity to meet the requirements. 

 Future Pump Station Capacity Requirements 

A booster station analysis was completed to document the impact of future development on the 
existing stations, and to document the capacity improvement requirements to meet those 
demands (Table 7.7). The booster station upgrades are summarized on Table 7.8 and discussed 
in the following sections.  



Table 7.6   Existing Pump Station Capacity Analysis
    Water Master Plan

    Marina Coast Water District

PRELIMINARY

Pressure Zones Pressure Zone Demands Pump Station Capacity Analysis

Pump Station Capacity Required Capacity1

Total Firm Operational Fire Flow Total

(ft) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)

Existing Pump Stations

City of Marina

A‐Booster2 109 Reservoir 2 A Pump station to operate during peak demand conditions

Ord Community
3

B‐Booster 110 A B 1,378 0 1,378 4,814 3,154 1,378 0 1,378 1,776

C‐Booster 110 A C 414 535 948 3,453 2,109 948 0 948 1,161

D‐Booster 300 C D 362 89 451 3,171 1,051 451 0 451 600

E‐Booster 475 D E 155 0 155 4,672 2,483 155 1,500 1,655 828

Notes:
1/17/2018

1. Required firm pump station capacity equal to total Maximum Day Demand of all supply dependent zones. Required firm hydropneumatic pump station capacity also required to include fire flow requirement.

2. Pump Station A to operate at firm capacity (3,000 gpm) for 6 hours during maximum day demand conditions, providing a daily volume of 1.1 MG under peak demand conditions.

3. Pumping Capacity provided by Booster Station F is not including in this pump station analysis and is assumed to be used for emergency purposes only.

Source

Name Elevation 
Surplus/

Deficiency
Total

1

Supply 

Dependent 

Zones

Destination 

Zone
Destination



Table 7.7  Future Pump Station Capacity Analysis
   Water Master Plan

   Marina Coast Water District

PRELIMINARY

Pressure Zones Pressure Zone Demands Pump Station Capacity Analysis

Pump Station 

Capacity
Required Capacity1

Total  Firm MDD
2 Fire Flow Total

(ft) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)

City of Marina

A‐Booster
2 109 Reservoir 2 A Pump station to operate during peak demand conditions

Fort Ord

B‐Booster
4 110 A B 3,202 0 3,202 0 0 3,202 0 3,202 ‐3,202

Construct New Pump Station:

3 x 1,600 gpm (2 Duty + 1 Standby)

C‐Booster
4 110 A C 1,891 3,282 5,173 0 0 5,173 0 5,173 ‐5,173 Construct two new pump stations:

A C 2 x 1,000 gpm (1 Duty and 1 Standby)

A C 3 x 2,000 gpm (2 Duty and 1 Standby)

D Booster 300 C D 2,498 784 3,282 1,660 1,660 3,282 0 3,282 ‐1,622
Construct new pump station:

2 x 1,500 gpm (1 Duty + 1 Standby)

E Hydro Booster
5 475 D E 784 0 784 303 188 784 0 784 ‐596

Replace Operational Pumps:

3 x 400 gpm

(2 Duty + 1 Standby)

EG Hydro Booster C EG‐HYD 408 0 408 0 0 408 3,000 3,408 ‐3,408

Construct new pump station:

3 x 200 gpm, 1 x 3,000 gpm 

(2 Duty + 1 Standby, 1 Fire Pump)

Notes:
1/21/2019

1. Required firm pump station capacity equal to total Maximum Day Demand of all supply dependent zones. Required firm hydropneumatic pump station capacity also required to include fire flow requirement.

2. Demand requirement for hydropneumatic zones equal to Peak Hour Demand.

Total
Surplus/

Deficiency
Recommended ImprovementName Elevation 

Source Destination Destination
Supply 

Dependent



Table 7.8   Proposed Pump Stations
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

Pump Station Capacity

Total Firm

(ft) (gpm) (gpm) (gpm) (gpm) (gpm)

Pump Station Improvements

B Booster 200 4,800 3,200 3 Duty 1,600

Duty 1,600

Standby 1,600

C1 Booster 200 C 2,000 1,000 2 Duty 1,000

Standby 1,000

C2 Booster 192 C 6,000 4,000 3 Duty 2,000

Duty 2,000

Standby 2,000

D Booster 300 D 6,000 4,500 4 Duty 1,500

Standby 1,500

E Hydro Booster 475 D E‐HYD 1,200 800 3 Duty 400

Duty 400

Standby 400

EG Hydro Booster 305 C EG‐HYD 3,600 3,400 4 Duty 200

Duty 200

Standby 200

Fire 3,000

1/21/2019

A

C

Design 

Capacity

A B

Pump 

Status

A

Name
Elevation 

Source 

Pressure 

Zone

Destination 

Pressure  

Zone

No. of 

New 

Pumps
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7.7.2.1 Pressure Zone B 

The existing Booster Station B is located at the existing Sand Tank site. This booster station is 
planned for abandonment with the decommissioning of the Sand Tank, and the subsequent 
construction of the future Pressure Zone A reservoir site. A new B Booster Station will be 
constructed at the Zone A tank site, and will be sized to meet the booster station capacity 
requirements of Pressure Zone B. It should be noted that this booster station does not have any 
supply dependent pressure zones. The improvement description is as follows: 

 G-PS-B: Construct one new booster station northwest of the intersection of Inter-Garrison 
Road and 3rd Avenue. This booster station is planned to include three 1,600 gpm boosters, 
three duty and one standby, for a total and firm capacity of 4,800 gpm and 3,200 gpm 
respectively 

7.7.2.2 Pressure Zone C 

The existing Booster Station C is also located at the existing Sand Tank site. This booster station 
is planned for abandonment with the decommissioning of the Sand Tank, and the subsequent 
construction of the future Pressure Zone A reservoir site. Due to the large increase in demands in 
Pressure Zones C, D, and E, as well as new East Garrison demands, two new C Zone booster 
stations will be required to meet the requirements of this Pressure Zone and it’s supply dependent 
pressure zone, and discussed as follows: 

 O-PS-C1: This booster station will replace the C Booster Station that will be abandoned as 
part of the Sand Tank demolition project. This booster station will be located at the new A 
Zone tank site and is planned to include two 1,000 gpm boosters, one duty and one 
standby, for a total and firm capacity of 2,000 gpm and 1,000 gpm respectively. 

 O-PS-C2: This booster station will provide additional capacity to meet future demand 
needs in the expanded C, D, and E pressure zones. This station will be located at the 
existing Intermediate Reservoir site and is planned to include three 2,000 gpm boosters, 
two duty and one standby, for a total and firm capacity of 6,000 gpm and 4,000 gpm 
respectively. The Intermediate Reservoir will act as a forebay for the booster station, and 
water will be boosted via a new transmission main to the C-2 tank. It should be noted that 
this booster station accounts for reducing the demand on the existing Pressure Zone A 24-
inch transmission main, and is thus slightly oversized for the pressure zone pumping 
needs. The additional capacity alleviates the need to parallel or replace the 24-inch main. 

7.7.2.3 Pressure Zone D 

In order to meet the future booster station capacity requirements of Pressure Zone D a new 
booster station is planned for construction at the existing reservoir C2 site. This booster station 
will serve future growth within areas of allowable development in Parker Flats, as well as the 
supply dependent Pressure Zone E. Additionally, this booster station will help to increase turnover 
in the C-2 tank and improve water age for Pressure Zone C. 
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O-PS-D1: Construct one new booster station at the existing C-2 Tank site. This booster 
station is planned to include two 1,500 gpm boosters, two duty and one standby, for a total 
and firm capacity of 3,000 gpm and 1,500 gpm respectively. 

7.7.2.4 Pressure Zone E 

In order to meet the future booster station capacity requirements of Pressure Zone E the existing 
operational boosters are planned for replacement with larger capacity pumps. 

 O-PS-EHYD: Replace the existing 250 gpm operational boosters at the Pressure Zone E 
hydropneumatic booster station with three 400 gpm boosters, two duty and one standby, 
for a total and firm operational capacity of 1,200 gpm and 800 gpm respectively. 

7.7.2.5 Pressure Zone East Garrison Hydropneumatic  

In order to serve additional development in the southernmost portion of East Garrison, a new 
booster pump station and pressure zone are required to meet District service criteria. This 
pressure zone is generally within the Pressure Zone D hydraulic grade, however, no 
interconnections are planned, and thus, this area is planned for service by a new hydropneumatic 
system, with a fire pump to meet the commercial fire flow criteria.  

 O-PS-EGHYD: Construct one new booster station on Barloy Canyon Road approximately 
1,600 feet southwest of Crescent Bluff Road. This booster station is planned to include 
three 200 gpm operational pumps, two duty and one standby, for a total and firm capacity 
of 600 gpm and 400 gpm respectively. This booster station is also planned include one 
3,000 gpm fire pump, which is intended to meet the commercial fire flow requirement. 

7.8 RECOMMENDED VALVE IMPROVEMENTS 

In order to manage pressures and regulate flow at various locations within the District’s future 
water distribution system the following valve improvements, also summarized on Table 7.9, are 
recommended: 

 M-FILLV-A1: Construct a new fill valve adjacent to the existing Reservoir 2 in Pressure 
Zone A. This valve is intended to regulate flow into the existing Reservoir 2 following the 
operation of the existing Pump Station A and is to be sized for a flow approximately equal 
to the firm capacity of Pump Station A. 

 G-PRV-B1: This PRV is located at the new Pressure Zone A tank site, and is intended to 
reduce pressure from Pressure Zone B to Pressure Zone A and provide additional supply 
to Pressure Zone A in the event of an emergency. This PRV is located between 18-inch 
Pressure Zone B discharge line, and the 24-inch Pressure Zone A suction line. 

 O-FILLV-INTRES: Construct a new fill valve adjacent to the existing Intermediate 
Reservoir. This valve is intended to regulate flow into the existing Intermediate Reservoir 

  



Table 7.9   Proposed Valves
Water Master Plan

Marina Coast Water District
PRELIMINARY

Pressure Zone

Upstream Downstream

(ft) (in) (psi)

M‐FILLV‐A1 Level Control A Reservoir 2 110 8 ‐

G‐PRV‐B1
Pressure 

Reducing
B A 185 8 10

O‐FILLV‐INTRES Level Control A
Intermediate 

Reservoir
190 8 ‐

O‐FILLV‐B‐EG Level Control A Reservoir 2 109 8 40

O‐PRV‐C1
Pressure 

Reducing
C B‐EG 220 8 35

O‐PRV‐C2
Pressure 

Reducing
C B‐EG 235 8 28

1/21/2019

Preliminary 

Elevation
Valve ID

Preliminary 

Downstream 

Setpoint

Preliminary 

Valve Size
Valve Type
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following the operation of future Pump Station C2 and is to be sized for a flow 
approximately equal to the firm capacity of Pump Station C2. 

 O-FILLV-B-EG: Construct a new pressure reducing fill valve on Inter-Garrison Road. This 
valve is intended to reduce pressure from Pressure Zone C to Pressure Zone B-EG and 
maintain the level in future storage reservoir B-EG. 

 O-PRV-C1: Construct a new pressure reducing valve on Watkins Gate Road. This valve is 
intended to reduce pressure from Pressure Zone C to Pressure Zone B-EG and provide 
additional supply to Pressure Zone B-EG in the event of an emergency.  

 O-PRV-C2: Construct a new pressure reducing valve on Barloy Canyon Road. This valve 
is intended to reduce pressure from Pressure Zone C to Pressure Zone B-EG and provide 
additional supply to Pressure Zone B-EG in the event of an emergency. 

7.9 PIPELINE IMPROVEMENTS TO SERVE FUTURE GROWTH 

The buildout of the District’s service area includes development outside of the extents of the 
existing water distribution system. Distribution pipelines are recommended to serve future growth 
as well as increase the hydraulic reliability of the water system. Each pipeline improvement is 
assigned a uniquely coded identifier, which is intended to aid in defining the location of the 
improvements for mapping purposes. The identifiers reflect the pressure zone, improvement type, 
and sequence in the improvement schedule. The pipeline improvements are summarized on 
Table 7.10 and described in detail on the following pages. 

 Central Marina Water System 

This section documents pipeline improvements within the Central Marina water service area. 

 M-P1: Construct a new 12-inch pipeline in the right-of-way from the existing Reservoir 2 
Site to Crescent Avenue. 

 M-P2: Construct a parallel 12-inch pipeline in Beach Road from De Forest Road to Del 
Monte Boulevard. 

 M-P3: Construct a new 12-inch pipeline in within the Future Armstrong Ranch 
Development. 

 M-P4: Replace the existing 12-with a new 16-inch pipeline along California Avenue from 
3rd Avenue to Reindollar Avenue. 

 Ord Community Water System 

This section documents pipeline improvements within the Ord Community water service area. 
  



Table 7.10   Schedule of Improvements
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

Central Marina Water System

Pipeline Improvements
Existing 

Diameter

New/Parallel/

Replace
Diameter Length

(in) (in) (ft)

M‐P1 Reliability Zone A ROW From existing Reservoir 2 Site to Crescent Ave ‐ New 12 425

M‐P2 Reliability Zone A Beach Rd From De Forest Rd to Del Monte Blvd 8 Parallel 12 2,725

M‐P3 Development Zone A Armstrong Ranch Future Armstrong Ranch Development ‐ New 12 7,575

M‐P4 Capacity Zone A California Ave
From approximately 500' n/o 3rd Ave to Reindollar 

Ave
12 Replace 16 1,225

Valve Improvements New/Replace Size

(in)

M‐FILLV‐A1 Operational Zone A New 8

M‐PRV‐B1 Reliability Zone B New 8

Ord Community Water System

Pipeline Improvements
Existing 

Diameter
Diameter Length

(in) (in) (ft)

O‐P1 Fire Flow Zone C 5th St From 3rd Rd to 1st St 8 Replace 12 750

O‐P2 Reliability Zone B First Ave From Lightfighter Dr to Gigling Ave ‐ New 12 1,500

O‐P3 Condition Zone C Gigling Rd
From General Jim Moore Blvd to Zone D Pump 

Station
12 Replace 12 2,300

O‐P4 Fire Flow Zone C
Planned Mixed Use 

Development

N/o Gigling Ave, between Malmedy Rd and Parker 

Flats Rd
6, 8 Replace 12 4,775

O‐P5 Fire Flow Zone D
Planned Mixed Use 

Development

N/o Gigling Ave, between Parker Flats Rd and 6th 

Ave
6, 8 Replace 12 3,500

O‐P6 Fire Flow Zone B Existing ROW From Monterey Rd to Leinbach Ave 8 Replace 12 2,425

O‐P7 Development Zone D McClure Rd and ROW
From the intersection of General Jim Moore Blvd 

and McClure Rd to Coe Ave
‐ New 12 5,325

O‐P8 Capacity Zone D Coe Ave
From General Jim Moore Blvd to approx. 1,700' 

w/o General Jim Moore Blvd
8 Replace 12 1,725

O‐P9 Development Zone D Eucalyptus Rd
From General Jim Moore Blvd to approx. 1,500' e/o 

General Jim More Blvd
‐ New 12 1,350

O‐P10 Development Zone E
Eucalyptus Rd and Future 

ROW

Future Commercial Development, along and n/o 

Eucalyptus Rd
‐ New 12 10,900

O‐P11 Development Zone D
Normandy Rd and Parker 

Flats Cutoff Rd
From Parker Flats Rd to Future ROW ‐ New 12 5,750

O‐P12 Development Zone D
Parker Flats Cutoff Rd 

and Eucalyptus Rd
From Normandy Rd to Future ROW ‐ New 12 7,525

O‐P13 Development Zone D 8th Ave From Gigling Rd to Parker Flats Cutoff Rd ‐ New 12 2,850

O‐P14 Development Zone D Gigling Rd From 8th Ave to existing C2 reservoir ‐ New 18 15,275

O‐P15 Development Zone D Future ROW From Eucalyptus Rd to Parker Flats Rd ‐ New 12 2,175

O‐P16 Development Zone D
Future Residential 

Development
E/o 8th Ave and n/o Gigling Rd ‐ New 12 7,875

O‐P17 Development Zone C
Future Residential 

Development
E/o 8th Ave and s/o Inter‐Garrison Rd ‐ New 12 7,025

O‐P18 Development Zone C
Inter‐Garrison Rd, Future 

ROW

From approx. 1,400' w/o Abrams Dr to future 

Reservoir B‐EG (O‐T‐B‐EG)
12 Replace 18 8,600

O‐P19 Development Zone C Existing ROW
From existing Intermediate Reservoir to Inter‐

Garrison Rd
‐ New 24 3,300

O‐P20 Development Zone C Existing ROW From Inter‐Garrison Rd to existing C2 reservoir 12 Replace 18 3,625

O‐P21 Development Zone C
Watkins Gate Rd, Future 

ROW

From existing C2 Reservoir to future Barloy Canyon 

Rd
‐ New 18 9,625

Existing Reservoir 2 Site

Planned A1/A2 tank site, nw/o the intersection of Inter‐Garrison Rd and 6th 

Avenue

New/Parallel/

Replace

Limits Improvement Details
Improvement 

No.

Improv.

Type

Pressure 

Zone
Alignment



Table 7.10   Schedule of Improvements
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

Limits Improvement Details
Improvement 

No.

Improv.

Type

Pressure 

Zone
Alignment

O‐P22 Development Zone B‐EG Watkins Gate Rd
From future B‐EG reservoir (O‐T‐B‐EG) to to 

Watkins Gate Rd
‐ New 18 2,375

O‐P23 Development
Zone B‐EG/

Zone C
Barloy Canyon Rd

From Watkins Gate Rd to future East Garrison 

Hydropneumatic Pump Station
‐ New 18 2,050

O‐P24 Development Zone EG‐HYD Barloy Canyon Rd
From future East Garrison Hydropneumatic Pump 

Station to approx. 4,700' n/o Eucalyptus Rd
‐ New 18 2,800

O‐P25 Development Zone B
Planned Mixed Use 

Development
N/o Reservation Rd and e/o Blanco Rd ‐ New 12 13,525

O‐P26 Reliability Zone B Imjin Rd, Neeson Rd
From Reservation Rd to approx. 700' ne/o Abrams 

Dr
‐ New 12 2,725

O‐P27 Development Zone D South Boundary Rd
From General Jim Blvd to approx. 8,300' se/o South 

Boundary Rd
‐ New 24 8,275

Tank Improvements Capacity  

(MG)

O‐T‐B‐EG New Capacity Zone B‐EG New 1.00

O‐T‐D2 New Capacity Zone D New 1.70

Pump Station Improvements Total Capacity

(gpm)

O‐PS‐C1 New Capacity Zone C New 2,000

O‐PS‐C2 New Capacity Zone C New 6,000

O‐PS‐D New Capacity Zone D Existing C2 reservoir site New 3,000

O‐PS‐EHYD Replace Capacity Zone E Existing PS‐EHYD Pump Station Site Replace 1,200

O‐PS‐EGHYD New Capacity Zone EG‐HYD Barloy Canyon Rd, approximately 1,600' sw/o Crescent Bluff Rd New 3,600

Valve Improvements Size

(in)

O‐FILLV‐INTRES Operational Zone C Intermediate Reservoir New 8

O‐FILLV‐B‐EG Supply Capacity Zone B‐EG Inter‐Garrison Road New 8

O‐PRV‐C1 Reliability Zone C Watkins Gate Rd New 8

O‐PRV‐C2 Reliability Zone C Barloy Canyon Rd New 8

Combined Water System (General)

Pipeline Improvements
Existing 

Diameter
Diameter Length

(in) (in) (ft)

G‐P1 Capacity Zone A Future 2nd Ave Extension From Imjin Rd to Reindollar Ave ‐ New 12 4,775

G‐P2 Capacity Zone B Planned Zone A Tank Site
From future PS‐B to existing Zone B transmission 

main.
‐ New 18 300

G‐P3 Capacity Zone C Planned Zone A Tank Site
From future PS‐C to existing Zone C transmission 

main.
‐ New 24 300

G‐P4 Capacity Zone A Planned Zone A Tank Site
From future Zone A tanks to future Zone A (existing 

Zone C) transmission main.
‐ New 24 300

G‐P5 Capacity Zone A Planned Zone A Tank Site
From future Zone A tanks to future Zone A (existing 

Zone C) transmission main.
‐ New 24 300

G‐P6 Reliability Zone B
Imjin Road and Imjim 

Parkway
From the 8th

 St Cut‐off to Abrams Dr ‐ New 12 2,950

G‐P7 Capacity Zone A Imjin Parkway From Abrams Dr to Marina Heights Dr ‐ New 24 2,550

G‐P8 Capacity Zone A
Marina Heights 

Development

From California Dr to approximately 600' n/o 

MacArthur Dr
‐ New 24 3,300

G‐P9 Development Zone B Reservation Rd From Imjin Pwy to Salinas Ave ‐ New 12 4,050

Existing Travel Camp tank site, s/o Inter‐Garrison Rd approximately 1,700' 

w/o Camp St

Existing D1 tank site

New/Upgrade/

Replace

Planned A1/A2 tank site, nw/o the intersection of Inter‐Garrison Rd and 6th 

Avenue

New/Replace

Existing Intermediate Reservoir site

New/Parallel/

Replace

New/Replace



Table 7.10   Schedule of Improvements
 Water Master Plan

 Marina Coast Water District
PRELIMINARY

Limits Improvement Details
Improvement 

No.

Improv.

Type

Pressure 

Zone
Alignment

G‐P10 Capacity Zone A Reservation Rd
From existing Well 34 discharge to existing Well 31 

discharge
16 Replace 24 2,000

G‐P11 Capacity Zone A Watkins Gate Rd From future Well 36 to Camp St ‐ New 12 1,225

Tank Improvements Capacity  

(MG)

G‐T‐A1 Capacity Zone A Nw/o the intersection of Inter‐Garrison Rd and 6th Avenue Replace 1.6

G‐T‐A2 Capacity Zone A Nw/o the intersection of Inter‐Garrison Rd and 6th Avenue Replace 1.6

G‐T‐B2 New Capacity Zone B Existing B1 Tank site New 2.50

Pump Station Improvements Total Capacity

(gpm)

G‐PS‐B New Capacity Zone B New 4,800

Supply Improvements Total Capacity  

(gpm)

G‐W31 Capacity Zone A Existing Well 31 site Replace Pump

G‐W34 Capacity Zone A Existing Well 34 site Replace Pump

G‐W35 Capacity Zone A Existing Well 35 site Replace Pump

G‐W36 Capacity Zone A Watkins Gate Rd approx. 1,000' w/o Camp St New Well 1,500 gpm

2/7/2019

New/Replace

New/Upgrade/

Replace

Planned A1/A2 tank site, nw/o the intersection of Inter‐Garrison Rd and 6th 

Avenue

New/Replace
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 O-P1: Replace the existing 8-inch pipeline with a new 12-inch pipeline along 5th Street 
from 3rd Road to 1st Street. 

 O-P2: Construct a new 12-inch pipeline along First Avenue from Lightfighter Drive to 
Gigling Avenue. 

 O-P3: Replace the existing 12-inch pipeline with a new 12-inch pipeline along Gigling 
Road from General Jim Moore Blvd to the Zone D pump Station. This improvement is 
intended to mitigate existing pipeline condition issues. 

 O-P4: Replace the existing 6-inch and 8-inch pipeline with a new 12-inch pipeline in the 
planned mixed use development North of Gigling Avenue between Malmedy Road and 
Parker Flats Road. 

 O-P5: Replace the existing 6-inch and 8-inch pipeline with a new 12-inch pipeline in 
planned mixed use development North of Gigling Avenue between Parker Flats Road and 
6th Avenue. 

 O-P6: Replace the existing 8-inch pipeline with a new 12-inch pipeline in the existing right-
of-way from Monterey Road to Leinbach Avenue. 

 O-P7: Construct a new 12-inch pipeline along McClure Road and right-of-way from the 
intersection of General Jim Moore Boulevard and McClure Road to Coe Avenue. 

 O-P8: Replace the existing 8-inch pipeline with a new 12-inch pipeline along Coe Avenue 
from General Jim Moore Boulevard to approximately 1,700 feet west of General Jim Moore 
Boulevard. 

 O-P9: Construct a new 12-inch pipeline along Eucalyptus Road from General Jim Moore 
Boulevard to approximately 1,500 feet east of General Jim Moore Boulevard. 

 O-P10: Construct a new 12-inch pipeline along Eucalyptus Road and the future right-of-
way east of General Jim Moore Boulevard 

 O-P11: Construct a new 12-inch pipeline along Normandy Road and Parker Flats Cutoff 
Road from Normandy Road to the future right-of-way. 

 O-P12: Construct a new 12-inch pipeline along Parker Flats Cutoff Road and Eucalyptus 
Road from Normandy Road to the future right-of-way. 

 O-P13: Construct a new 12-inch pipeline along 8th Avenue from Gigling Road to Parker 
Flats Cutoff Road. 

 O-P14: Construct a new 18-inch pipeline along Gigling Road from 8th Avenue to the 
existing C2 Reservoir. 
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 O-P15: Construct a new 12-inch pipeline along future right-of-way from Eucalyptus Road 
to Parker Flats Road. 

 O-P16: Construct a new 12-inch pipeline to within the future residential development east 
of 8th Avenue and North of Gigling Road. 

 O-P17: Construct a new 12-inch pipeline within the future residential development east of 
8th Avenue and South of Inter-Garrison Road. 

 O-P18: Replace the existing 12-inch pipeline with a new 18-inch pipeline along Inter-
Garrison Road and the future right-of-way from approximately 1,400 feet West of Abrams 
Drive to the future Reservoir O-T-B-EG . 

 O-P19: Construct a new 24-inch pipeline along the existing right-of-way from the existing 
Intermediate Reservoir to Inter-Garrison Road. 

 O-P20: Replace the existing 12-inch pipeline with a new 24-inch pipeline along the existing 
right-of-way from Inter-Garrison Road to the existing C2 Reservoir. 

 O-P21: Construct a new 18-inch pipeline along Watkins Gate Road and the future right-of-
way from the existing C2 Reservoir to future Barloy Canyon Road. 

 O-P22: Construct a new 18-inch pipeline along Watkins Gate Road from the future O-T-B-
EG Reservoir to Watkins Gate Road. 

 O-P23: Construct a new 18-inch pipeline along Barloy Canyon Road from Watkins Gate 
Road to the future Pressure Zone C-B reliability PRV.  

 O-P24: Construct a new 18-inch pipeline along Barloy Canyon Road from the future East 
Garrison Hydropneumatic Pump Station to approximately 4,700 feet north of Eucalyptus 
Road. 

 O-P25: Construct a new 12-inch pipeline along the planned mixed-use development from 
North of Reservation Road to East of Blanco Road. 

 O-P26: Construct a new 12-inch pipeline along Imjin Road and Neeson Road from 
Reservation Road to approximately 700 feet Northeast of Abrams Drive. 

 O-P27: Construct a new 24-inch pipeline along South Boundary Road from General Jim 
Boulevard to approximately 8,300 feet Southeast of South Boundary Road. 

 General Water System 

This section documents pipeline improvements within the Fort Ord water service area. 

 G-P1: Construct a new 12-inch pipeline along future 2nd Avenue extension from Imjin Road 
to Reindollar Avenue. 
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 G-P2: Construct a new 18-inch transmission main from the future Pressure Zone B pump 
station to the existing Zone B transmission main. 

 G-P3: Construct a new 24-inch transmission main from the future Pressure Zone C pump 
station to the existing Zone C transmission main. 

 G-P4: Construct a new 24-inch transmission main from the future Pressure Zone A tank to 
the existing Zone A transmission main. 

 G-P5: Construct a new 24-inch transmission main from the future Pressure Zone A tank to 
the existing Zone A transmission main. 

 G-P6: Construct a new 12-inch pipeline along Imjin Road and Imjim Parkway, from the 8th 
Street Cut-off to Abrams Drive. 

 G-P7: Construct a new 24-inch transmission along Imjin Parkway from Abrams Drive to 
Marina Heights Drive. 

 G-P8: Construct a new 24-inch transmission main within the future Marina Heights 
development from California Drive to approximately 600 feet north of MacArthur Drive. 

 G-P9: Construct a new 12-inch pipeline along Reservation Road from Imjin Road to 
Salinas Avenue. 

 G-P10: Replace the existing 16-inch transmission main with a new 24-inch transmission 
main from the existing Well 34 discharge to the existing Well 31 discharge. 

 G-P11: Construct a 12-inch transmission main in Watkins Gate Road from the planned 
Well 36 to Camp Street. 







Table 8.1   Unit Costs
Water Master Plan

Marina Coast Water District
PRELIMINARY

Pipelines

Pipe Size Cost1,2

(in) ($/lineal foot)

12 $213

16 $256

18 $276

20 $316

24 $346

30 $383

36 $451

Construct New Pump 

Station
Unit Cost ($/gpm) = 191.99 x  e ‐0.0001 x Q

Upgrade Existing Pump 

Station
Unit Cost ($/gpm) = 160.97 x  e ‐0.00008 x Q

Pressure Reducing Valves

Cost

($)

PRV $73,000

Storage Reservoirs3

≤1.0 MG $2.92

1.1 MG‐3.0 MG $2.33

3.1 MG ‐ 5.0 MG $1.68

> 5 MG $1.25

Groundwater Wells

Replace Pump $55,000

1,500 gpm Capacity $3,016,000

Notes:  2/7/2019

1. Construction costs estimated using June 2018 ENR CCI of 11,089

2. Construction costs are based on Bid Tabs Results received from District

staff on October 18, 2018.

3. Tank costs were adjusted to reflect recent construction for a 1.5 MG tank,

 as provided by District staff on 2/7/2019.

Pump Stations

Estimated Pumping Station Unit Cost ($/gpm), where Q is equal to the 

total station capacity in gpm
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 Project Related Costs 

The capital improvement costs also account for project-related costs, comprising of engineering 
design, project administration (developer and District staff), construction management and 
inspection, and legal costs. The project related costs in this master plan were estimated by 
applying an additional 25 percent to the estimated construction costs.  

8.3 CAPITAL IMPROVEMENT PROGRAM 

The schedule of improvements for the projects identified in this master plan for mitigating existing 
system deficiencies and for serving anticipated buildout future growth throughout the District are 
summarized on Table 8.2. Each improvement was assigned a unique coded identifier associated 
with the improvement type and is summarized graphically on Figure 8.1.  

 Near-Term Development Infrastructure Requirements 

For the purposes of this master plan, and based on District staff input on the potential for buildout 
development to occur over an extended period of time, the Capital Improvement Program 
parallels the FORA development limit horizon and evaluates the improvements required in the 
next 15 years. These improvements and their associated costs are included on Table 8.3 and 
shown graphically on Figure 8.2, reflect the water system infrastructure necessary to mitigate 
existing system deficiencies and serve the 15-year development. 

It should be noted that some improvements are required for buildout development only and are 
not included in this Capital Improvement Program. Additionally, the capacities of recommended 
tanks and pump stations may be reduced based on the limited development within the near-term 
horizon. District staff may, at their prerogative and based on the approval of the District Engineer, 
require the construction of the buildout improvement. Thus, capacity sharing for the buildout 
improvements are documented on Table 8.2. 

 Recommended Cost Allocation Analysis and “In-Tract” Development 

Cost allocation analysis is needed to identify improvement funding sources, and to establish a 
nexus between development impact fees and improvements needed to service growth. In 
compliance with the provisions of Assembly Bill AB 1600, the analysis differentiates between the 
project needs of servicing existing users and for those required to service anticipated future 
developments. The cost responsibility is based on model parameters for existing and future land 
use, and may change depending on the nature of development. Table 8.2 and Table 8.3 list each 
improvement, and separates the cost by responsibility between existing and future users. 

It should be noted that the District adopted an “In-Tract” policy in January 2004, and as related to 
development, and redevelopment, within the Fort Ord Cost Center. This policy was adopted in an 
effort to fulfill obligations to the Fort Ord Reuse Authority, as well as avoiding undue cost burden 
to the existing customers within the Ord community. This policy is a result of inadequate design, 
age, and aggressive deterioration of the facilities located within the Fort Ord Cost Center. The full  






























































































































