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Executive Summary

The 2011 Water System Master Plan Update (2011 Master Plan) addresses the current and future 
water supply needs of Montara Water and Sanitary District (MWSD or District) and creates a 
basis for the MWSD's Capital Improvements Program (CIP). The 2011 Master Plan describes 
and assesses the existing water infrastructure, examines current and projected water demands, 
and outlines viable alternatives to allow the District to fulfill its mission of providing “the people 
of Montara and Moss Beach with reliable, high-quality water, wastewater, and trash disposal 
services at an equitable price, and to ensure the fiscal and environmental vitality of the district 
for future generations.” The objectives of this 2011 Master Plan include addressing the following 
key issues for the MWSD Water System:

• Assess  current  and  future  water  supply  reliability  to  ensure  adequate  daily  
service and fire protection for the District's customers;

• Assess the water system seismic reliability and emergency response capabilities; 
and

• Develop a plan for addressing future demands through buildout, as outlined in 
the San Mateo County Local Coastal Program (LCP), including a capital 
improvements program (CIP). 

MWSD Water System
MWSD’s existing water system includes surface and groundwater sources, water storage tanks, a 
surface water treatment plant,  well-head treatment units, distribution pipelines, and a booster 
pump station. MWSD serves water that comes from Montara Creek, a surface water source, and 
nine groundwater wells that withdraw water from various groundwater basins. Each source has a 
rated capacity,  established at  the time it  was brought on line; however,  all  sources normally 
operate below their respective rated capacities.  Rated capacities are important in determining the 
reliable capacity of the system and addressing the maximum demand that the system can serve.
MWSD sources currently have a rated capacity of 620 gallons per minute (gpm), due to the 
addition of the Alta Vista Well with a rated capacity of 150 gpm. MWSD sources average a 
combined production rate of 395 gpm, based on production rates from November 2007 through 
December 2010. A summary of average production rates for each source for this time period is 
presented in Table ES-1. Detailed production data for 2004 – 2010 can be found in Appendix A 
and Appendix B.
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Table ES-1 Average Monthly Production Rates 2007 – 2010

Source Rated Capacity Annual Average 
Production Rate (gpm)1

Alta Vista Well 150 72
North Airport Well 100 58
South Airport well 55 35
Airport Well #3 100 55
Drake Well 35 37
Portola Well #1 9 6
Portola Well #3 10 6
Portola Well #4 16 8
Wagner Well #3 70 69
Montara Surface 
Diversion 75 49
Total Average Monthly 
Production 620 395

1Production rates are the operating rates of each source, and are only recorded when the source is being 
used. The annual average is determined from the operating production rates of each source and are 
averaged over the operating time, not total time. 

The current rated capacities, including the new Alta Vista Well, were utilized in evaluating the 
total MWSD source capacity.  In summary, the District's water system currently relies on the 
following source capacities:

Nine active groundwater wells 545 gpm
Surface water from Montara Creek                                                75 gpm  
Total source capacity 620 gpm

Reliable capacity of the system is defined as the capacity of the system with the largest source 
out of service; the largest source in the MWSD system was established to be the Alta Vista Well, 
with a rated capacity of 150 gpm. The following calculation determines the reliable capacity of 
the system, assuming the Alta Vista Well is out of service:

Total source capacity 620 gpm
Alta Vista Well capacity                                                                150 gpm  
Total reliable capacity 470 gpm

Water Consumption
MWSD water use billing records were used to evaluate the annual consumption trends over the 
seven year time period (2004-2010). The water consumption generally declined each year, with 
the exception of a small increase in 2008. The general decrease in consumption is attributed to 
the implementation of the main replacement program, meter replacement program, and improved 
operational  practices  by  the  District,  as  well  as  voluntary  conservation  by  the  District's 
customers. A summary of the consumption data is presented in Table ES-2.
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Table ES-2 Water Use 2004 – 2010
2004 2005 2006 2007 2008 2009 2010

Total Consumption 
(MG) 117.40 114.97 111.17 104.62 106.72 98.94 92.83

Average Daily 
Water Use (gpd) 320,770 314,122 303,742 285,859 291,580 271,066 254,318

From this data,  average and per capita water use values were calculated. The average annual 
consumption is approximately 107 million gallons (MG) and the average daily consumption is 
approximately 292,000 gallons per day (gpd). 

Current Water Demand
The  demand on the  MWSD system was  determined  from the  production  records,  since  the 
demand values must include unaccounted-for-water to accurately represent the supply required to 
support the customer water use. On average, MWSD water sources produced 318,418 gpd over 
the  past  seven  years,  2004  through  2010,  with  an  annual  average  minimum production  of 
274,118 gpd in 2010 and an annual average maximum of 359,023 gpd in 2004. The data trend 
generally  indicates  the  production  decreasing  across  the  seven  years,  with  relatively  stable 
production from all sources, except for the Airport Well No. 3, the South Airport Well, and Alta 
Vista Well. Most notably, when the Alta Vista Well came on line in 2008 for the first full year of 
production, MWSD was able to lessen its dependence on the Airport Wells, thus realizing an 
important improvement in the water system reliability.  Table ES-3 presents MWSD’s average 
and peak water demands based on the 2004-2010 production records. 

Table ES-3  Current MWSD Water Use, 2004-2010
Demand on MWSD 

System (gallons) Water Use (gallons) Peaking Ratio

Average Daily Demand (ADD) 318,418 292,232 1.0

Maximum Daily Demand (MDD) 473,758a 438,348b 1.5c

Maximum Hour 34,500d 31,658d 2.6

Design Fire (2 hours, 2,000 gpm) 240,000 240,000 N/A
a Based on daily production data for maximum production months, 2005-2010. 2004 data was not used due to 
inaccessibility. 
b Calculated from maximum daily production values, with an 8 percent reduction for unaccounted-for-water.  
c Calculated empirically from system MDD and ADD values.
d Calculated utilizing a peaking ratio of 2.6, as used in previous MWSD Master Plans. 

Water demand per person was calculated from 2000 U.S. Census population data (household 
size,  2.74),  water  connection  records  (1614  connections),  and  MWSD  production  records 
(318,418 gpd). Based on these values, the per capita daily water demand was established as 
approximately 72 gallons per capita per day (gpcd). This per capita demand is significantly lower 
than the 84 gpcd estimated for the years 2000-2003, as reported in the 2004 Master Plan Update. 
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Future Water Demand
Future demands on the MWSD water system were estimated for the all years through buildout.  
Future demand estimates are based on the following assumptions:

• The  population  already  residing  or  owning  property  in  the  service  area  that  is  not 
connected to MWSD, will be connected to system, and

• The District will serve new homes being built in the service area in accordance with the 
current San Mateo County LCP Update.

Assuming the entire population were to be served by MWSD through buildout, the projected 
demands on the system for future years is based on the population growth rate of 1 percent 
established in  the Draft  2009 San Mateo County LCP Update and the  calculated  per  capita 
demand. Table ES-4, below, presents the projected ADD and MDD through buildout. 

Table ES-4 Population Figures Used to Estimate Water Demand

Year Total Population
Average Annual 
Rate of Growth, 

percent

Projected Average 
Daily Demand (gpd)e

Projected Maximum 
Daily Demand (gpd)f

2000 4,903a -- --
2010 5,283b 0.75 380,376 570,564
2020 5,836 c 1 420,192 630,288
2030 6,447 c 1 464,184 696,276
2040 7,121c 1 512,712 769,068
2050 7,866 c 1 566,352 849,528
2060 8,689c 1 625,608 938,412

Buildout (2066) 9,215 c,d 1 663,480 995,220
a From U.S. Census data
b From MWSD sewer and water connection records
c Assuming 1 percent annual rate of growth as per Draft 2009 San Mateo County LCP Update
d Calculated from household size and number of units presented in the Draft 2009 San Mateo County LCP Update
e Assumes 72 gpcd demand through buildout. 
f Assumes 1.5 peaking ratio based on empirical analysis of MWSD system (Table ES-3)

Water System Reliability
To  determine  the  water  system  reliability,  the  MDD  was  compared  to  the  reliable  supply 
capacity.  Table  ES-5 shows the  current  available  capacity of  the  system,  and compares  this 
volume of water to the MDD of the current population within the MWSD service area. If no 
improvements or additional sources were added to the MWSD system, the system will not be 
able to support the demands of the projected population through buildout, indicated in Table ES-
5  as deficits in supply. 
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Table ES-5   Supply Excess  and Deficit Projections

Year Reliable System Capacity 
(gpd)a

Maximum Daily Demand 
(gpd)

Excess or Deficit Supply 
(gpd)

2010 676,800 570,564 106,236

2020 676,800 630,288 46,512

2030 676,800 696,276 -19,476

2040 676,800 769,068 -92,268

2050 676,800 849,528 -172,728

2060 676,800 938,412 -261,612

2066 676,800 995,220 -318,420
a Daily reliable system capacity excludes Alta Vista Well production, and is calculated assuming that the sources are 
operating at rated capacity for 24 hours. 

Water Quality
The MWSD water quality is monitored and reported in compliance with all federal and state 
regulations. Regulations at the federal level are promulgated by the United States Environmental 
Protection Agency (USEPA), which is responsible for setting standards and assuring compliance. 
Regulations  at  the state  level  are  maintained by the California  Department  of  Public  Health 
(CDPH), which carries out similar responsibilities. To ensure high water quality, MWSD owns 
and operates CDPH-approved treatment facilities and associated processes, including a surface 
water treatment plant and several well-head treatment units.  Approximately 1,200 analyses are 
conducted on the drinking water per year, and reported to the consumers in the annual Consumer 
Confidence Report (CCR). 
Based on the 2010 MWSD CCR, MWSD is in compliance with all water quality regulations. 
However,  there are water quality concerns that the District  mitigates to ensure safe drinking 
water: (1) Copper  was found at levels that exceeded the Regulatory Action Level (AL) of 1.3 
parts per million (ppm) in the 2005 residential tap sampling; (2) Nitrate was detected at Airport 
Well 3 at levels above the Maximum Contaminant Level (MCL) of 45 ppm; this well is currently 
kept offline; (3) Manganese was found at levels that exceeded the secondary MCL of 50 parts per 
billion (ppb); exceeding the secondary MCLs poses no health risks; (4) Arsenic was detected at 
the Alta Vista Well at levels below the MCL, but above 5 ppm. The 2010 MWSD CCR can be 
found in Appendix C. 

Distribution System and Storage Requirements
The competence and deficiencies of the MWSD water system were evaluated based on current 
and  projected  demands.  The  distribution  and storage  system facilities  and  associated  design 
criteria  were  utilized  to  evaluate  the  efficiency  of  the  system  at  handling  the  established 
demands. The current and future demand analysis for the MWSD system was the basis of the 
design criteria, which ultimately informed the storage capacity requirements, distribution system 
evaluation, system deficiencies, and the CIP.  
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Storage Requirements

The  total  required  volume  of  storage  in  a  water  system  includes  water  for  operational, 
emergency, and fire-fighting uses. Operational storage is directly related to the amount of water 
necessary to meet peak demands. The intent of operational storage is to provide the difference in 
quantity between the customer's peak demands and the system's available supply. The volume of 
water allocated for emergency uses is decided based on the historical record of emergencies 
experienced, and on the amount of time which is expected to lapse before the emergency can be 
corrected. Water storage for fighting fires is regulated in quantity by the National Fire Code, 
Insurance Service Office, and local Fire Department. The current and future storage requirements 
for the MWSD system are presented in Table ES-6. There is a current storage deficit of 333,276 
gallons,  and  future  growth  at  buildout  would  require  an  additional  of  1,153,765  gallons  of 
storage.

Figure ES-6 Summary of Required Storage Volume
Current 2020 2040 Buildout

ADD 318,418 420,192 512,712 663,480
MDD 473,758 630,288 769,068 995,220
Operational Storage 
(25% of MDD) 118,440 157,572 192,267 248,805

Emergency Storage
(2 x ADD) 636,836 840,384 1,025,424 1,326,960

Fire Fighting Storage
(2 hrs @ 2,000 gpm) 240,000 240,000 240,000 240,000

Total Storage Needed 995,276 1,237,956 1,457,691 1,815,765
Existing Storage 662,000 662,000 662,000 662,000
Storage Deficit 333,276 575,956 795,691 1,153,765

Capital Improvements Program
The analysis summarized in the 2011 MWSD Water System Master Plan demonstrates that the 
water system requires improvements to address system deficiencies due to the addition of new 
customers, continue to improve water supply reliability,  and ensure sufficient response under 
daily  operational  scenarios,  fire  flow,  and  other  emergency  conditions.  These  potential 
improvements  make  up  the  District's  CIP  and  include  the  rehabilitation  of  the  existing 
infrastructure,  addition  of  new  facilities,  development  of  new  sources  of  supply,  and 
implementation of a repair and replacement and preventive maintenance program. The proposed 
improvements are categorized Priority Level 1 and Priority Level 2, based on the District's CIP 
prioritization criteria. 
Priority Level 1 projects almost exclusively address the system deficiencies related to adding 
new customers to the system. Most of the identified system deficiencies are due to adding new 
connections to the system and increasing demand. These improvements will be implemented in 
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the next 15 years, a timeline that is based on new system connections, construction feasibility, 
and cash flow. The projects and actions described below would allow the District to address 
system deficiencies  and  continue  to  operate  an  efficient  and  reliable  system.  The  proposed 
Priority Level 1  improvements continue the District’s progress toward sustainability through 
investments that: (1) diversify sources of water supply, (2) improve water quality, (3) encourage 
conservation of water and energy, and (4) meet current and future infrastructure needs. The near-
term improvements will almost entirely be funded through the Water Capacity Charge (WCC). 
Table  ES-7,  below,  contains  Priority  Level  1 projects  that  have  been  formulated  to  provide 
benefit to, and be paid for by, new District customers. Two of the projects will provide some 
benefit to new and existing customers, and a percentage of these project costs will be funded 
through water  rates.  The  Priority  Level  1 projects  are  planned to  be  implemented  from FY 
2010/2011 through FY 2024/2025. 

Table ES-7 Near-Term Improvements Cost Summary 

Project Total 
Project Cost 

Covered 
through 

Water Rates

New 
Customer 

FRC
Develop Additional Supply Reliability $2,270,000 - $2,270,000
Portola Tank Telemetry Upgrade $50,000 - $50,000
New and Upgraded PRV Stations $300,000 - $300,000
SCADA Improvements $50,000 - $50,000
Schoolhouse booster Pump Station $600,000 $300,000 $300,000
Treatment Upgrades $320,000 - $320,000
Phase I PWP Storage Projects $2,600,000 $780,000 $1,820,000
Phase II PWP Development and Implementation $1,450,000 - $1,450,000
Valve Installation Program $165,000 - $165,000
New Water Storage Tank $550,000 - $550,000
Wagner Well Pump Upgrade $25,000 - $25,000
Water Main Upgrades $1,560,000 - $1,560,000

Total Cost Project Costs $9,940,000 $1,080,000 $8,860,000
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1.0 Introduction
The Montara Water and Sanitary District (MWSD or District) provides water, sewer, and trash 
disposal services to the coastal communities of Montara, Moss Beach, and adjacent areas located 
north of Half Moon Bay and south of Pacifica, in San Mateo County, California. In 2003, the 
Board of Directors adopted the following statement as the District’s mission:

To sensitively  manage the natural  resources entrusted to 
our  care,  to  provide  the  people  of  Montara  and  Moss  
Beach with reliable,  high-quality  water,  wastewater,  and  
trash disposal services at an equitable price, and to ensure  
the  fiscal  and  environmental  vitality  of  the  district  for  
future generations.

The  District  owns  and  operates  water  storage,  treatment,  and 
distribution  facilities  (“water  system”  or  “water  infrastructure”)  that 
provide potable water to over five thousand people. The water system 
serves  1,644 domestic  accounts,  over 95 percent  of them residential 
connections, distributed among seven pressure zones. The water served 
is diverted from a surface water source, Montara Creek, and extracted 
from nine groundwater wells that withdraw water from Montara Creek 
and Denniston Creek groundwater basins. The system also includes a 
surface  water  treatment  plant,  three  potable  water  storage  tanks,  and  over  150,000  feet  of 
distribution pipelines.

1.1 Purpose
The purpose of this 2011 Water System Master Plan Update (Master Plan) is to address the 
District's current and future water supply needs and create a foundation for the MWSD's Capital 
Improvements  Program  (CIP).  This  Master  Plan  describes  and  assesses  the  existing  water 
infrastructure, examines current and projected water demands, and outlines viable alternatives 
that will allow the District to fulfill its mission. 

The objectives of this Master Plan include addressing the following key issues for the Water 
System:

• Assess current and future water supply reliability to ensure adequate daily service 
and fire protection for the District's customers;

• Assess the water system seismic reliability and emergency response capabilities; 
and

• Develop a plan for addressing future demands through buildout, as outlined in the 
San Mateo County Local Coastal Program (LCP), including a capital 
improvements program (CIP). 

Figure 1.1 demonstrates the District's planning approach to address its water system needs.
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MWSD Now MWSD's Needs How MWSD Can 
Address the Needs

Serving Customers with Water 
Meeting All Drinking Water 

and Safety Standards

Facilities
Water Storage Tanks
Wells and Pumps
Surface Water Treatment Plant
Wellhead Treatment
Distribution System

Sources
Montara Creek
Airport Wells (3)
Portola Estates Well (3)
Wagner Well
Drake Well
Alta Vista Well

Ability to Reliably Serve 
Current and Future Water 

Demands

Continue to Serve Water 
Meeting All Drinking Water 

and Safety Standards

Function Reliably and Cost-
Effectively

Resource Sustainability

Short-Term: Now to 2015

Implement facility improvements
Explore options for additional 
water supply

Long-Term: 2015 - Buildout
Develop additional water supply 
to meet buildout demands
Implement facility improvements

Continuous
Water Conservation Program to 
maintain low per capita usage
Groundwater Monitoring

Figure 1.1   Master Plan Approach 

Facilities  required  to  address  the  water  system  needs  must  be  sized  to  provide  sufficient 
quantities of water at adequate pressures while meeting the system demands.  For the purpose of 
this Master Plan, the ability of the system to meet demands has been evaluated based on various 
flow scenarios, including:

• Average Daily Demand
• Maximum Day Demand
• Peak Hour Demand, and 
• Design Fire Flow

Water  quality  considerations  have  a  major  impact  on  the  type  and location  of  the  facilities 
recommended for implementation in this Master Plan.  Ensuring water system operational and 
seismic reliability through careful monitoring and control of equipment and process units and 
backup equipment and backup power provisions is essential in meeting the water supply and 
water quality requirements.

1.2 Background
In May 2002, the Montara Sanitary District  filed a condemnation action to acquire the local 
water system. The District’s filing came after the voters of Montara and Moss Beach, with 81 
percent of the votes in favor, authorized the issue of up to $19 million in general obligation 
bonds to purchase and rehabilitate the water system.  

The Board of Directors of the Montara Sanitary District, in a special meeting held on May 29, 
2003, approved a Settlement and Asset Purchase Agreement with the California-American Water 
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Company (Cal-Am), which owned the water system serving Montara, Moss Beach, and adjacent 
areas. The Agreement was negotiated under the auspices of the County of San Mateo Superior 
Court. 

The Agreement  approved on May 29, 2003 authorized the Montara Sanitary District  to take 
possession  of  Cal-Am’s  Montara  Water  System  and  all  its  assets  on  August  1,  2003.  In  a 
document dated August 1, 2003, California Department of Public Health (CDPH or Department, 
formerly  Department  of  Health  Services)  approved  the  application  for  a  permit  amendment 
requested by the then re-named Montara Water and Sanitary District. Domestic Water Supply 
Permit  No.  02-04-98P-4110010,  issued  on  February  23,  1998  by  CDPH to  Citizens  Utility 
Company of California  and amended in 2002 when Cal-Am acquired the system, was again 
amended in 2003 to recognize the MWSD's ownership and operation of the water system.

1.3 Previous Studies
Several studies preceded this master planning effort and have evaluated alternative water supply 
options for the District service area:

• The 1996 Water System Master Plan Update prepared by Montgomery Watson for Citizens 
Utility Company of California evaluated potential new groundwater wells in the Montara and 
Denniston basins; rehabilitation of existing wells; water transfers from Federal, State, or local 
agencies1;  water  purchases  from neighboring  districts;  increased  diversion  from Montara 
Creek; new local surface water diversions; and seawater desalination.

• The  1999 Montara  Water  Supply  Study  for  Montara  Sanitary  District prepared  by  the 
California  Department  of  Water  Resources  (DWR)  examined  the  development  of  new 
groundwater  and surface  water  sources;  new water  contract;  water  transfers;  water  from 
dewatering of Devil’s Slide; seawater desalination; use of recycled water for irrigation and 
aquifer recharge; and increased water conservation. 

• The 1999 Preliminary Feasibility Assessment of Groundwater in the Martini Creek, McNee  
Ranch and Upper Montara Area, prepared by Balance Hydrologics for the Montara Sanitary 
District,  indicated  that  additional  local  groundwater  may  be  available,  recommended 
conjunctive  use  of  surface  and  groundwater  resources,  identified  several  potential  well 
locations for further study, and recommended measuring flows on Martini Creek.

• The 2000 Water System Master Plan Update prepared by Montgomery Watson for Citizens 
Utility  Company  of  California  elaborated  on  the  alternatives  put  forth  by  the  previous 
studies.

• The  2002  Montara  Water  Supply  Source  Study,  Groundwater  Alternatives prepared  by 
Bookman-Edmonston for Cal-Am discussed 42 potential sources of groundwater.

• The 2004 Water System Master Plan, prepared by Olivia Chen Consultants

• The 2005 Water System Master Plan Addendum, prepared by SRT Consultants

1 The primary types of water transfers are water rights or entitlement transfers that involve purchasing an 
appropriated water right or a contract entitlement. Some quantity of imported supply would be available from the 
transfer every year, usually more in wet years than in dry years. Water purchased from distant agencies would be 
transferred to the purchaser through the conveyance systems of other utilities.
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• The  Bay Area Clean Water  Agencies  (BACWA) Integrated Watershed Management  Plan 
compiled  by  BACWA,  included  the  MWSD  Groundwater  Exploration  Project,  which 
consisted of drilling up to 2 test wells for the purpose of characterizing the aquifers in terms 
of optimal potable water supply use. 

• The  2007  Brackish  Water/Seawater  Desalination  Feasibility  Study,  prepared  by  RBF 
Consulting for MWSD, indicated that the construction of a seawater desalination facility on 
the District’s property appears feasible.  

1.4 Previous Water Supply Augmentation Efforts
The studies completed since 1996 were consistent in many of their findings.  The discussion in 
this section summarizes the results, research, testing, and evaluation of alternatives as they relate 
to potential future water supply sources for MWSD.

1.4.1 Groundwater
There is a general consensus that groundwater represents the least costly, most readily available 
source  of  water  supply for  MWSD. Completed  studies  have  estimated  capacities  at  various 
locations, but ultimately concluded that further investigations are required to define the extent 
and reliability of groundwater resources. The District  investigated potential  new groundwater 
sources in the Martini and Montara Creek basins in 2004-2005.  Several test wells were drilled 
for the purpose of groundwater exploration.  One location at the District's Alta Vista property 
demonstrated  high  yield  and  good  water  quality.   At  the  request  of  the  California  Coastal 
Commission (Coastal Commission or CCC), the District  developed this borehole into a test well. 
This test well was converted into a production well with the rated capacity of 150 gallons per 
minute (gpm).

In  addition,  the  District  continues  its  attempts  to  secure  rights  to  conduct  groundwater 
exploration work within the Caltrans right-of-way (ROW) east of Montara.   This ROW was 
secured  by Caltrans  for  a  future  highway  over  30  years  ago.   Caltrans  no  longer  plans  to 
construct  the  highway  and  the  land  ownership  will  most  likely  be  transferred  to  another 
governmental  entity  as  parkland.   This  option  appears  to  have  high  potential  for  finding 
groundwater sources to address the District's future supply needs.

1.4.2 Surface Water
The first four studies advocated use of surface water sources to the maximum extent possible; 
however, lack of sufficient hydrologic information precluded the preparers of the reports from 
estimating volumes of surface water available for development. Most of the studies raised water 
quality concerns about potential surface sources.  In addition, concerns from resource agencies 
including California Department of Fish and Game (DFG), Fish and Wildlife Service (FWS), and 
National Oceanic and Atmospheric Administration (NOAA), about diminishing fish population in 
coastside  creeks  and endangered  species  protection,  will  most  likely prohibit  any new and/or 
increased creek diversions in the District's service area.  

1.4.3 Water Transfers
The earlier studies deemed water transfers and water wheeling feasible for the MWSD water 
system. However, starting with the 2000 Master Plan Update, it became apparent that there were 
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no  reliable  supplies  available  to  purchase  from outside  of  the  service  area.   Recent  (2008) 
correspondence  from  the  Bay  Area  Water  Supply  and  Conservation  Agency  (BAWSCA) 
together with BAWSCA's earlier letter (2003) firmly stated that the agency had no ability to 
secure water transfers from the San Francisco Public Utilities Commission (SFPUC) to MWSD 
due  to  the  terms  of  its  existing  contracts  with  SFPUC  and  the  SFPUC  water  allocation 
commitments to its existing wholesale customers.   Water from the Department of Transportation 
(Caltrans) dewatering of the Devil’s Slide area was evaluated by the 1996 Master Plan Update 
and the 1999 DWR Study. The project would involve constructing an over 5-mile-long pipeline 
to convey water to MWSD from the slide area. The feasibility, cost-effectiveness, and long-term 
reliability  of  this  supply  cannot  be  assured.   Recent  communications  with  Caltrans 
representatives indicated that water supply from the dewatering operations within the MWSD 
service area was scarce and of poor quality.

1.4.4 Recycled Water
The 2000 Master Plan Update excluded the use of recycled water as a non-feasible solution to 
meet the short-term needs of the District. The study recommended keeping water reclamation as 
a potential long-term solution.   Since there is no treated wastewater being produced within the 
District's  boundaries  at  this  time and the number  of large irrigation  customers  using potable 
water for irrigation is minimal, the alternative of augmenting the District's water supply by direct 
application of recycled water in the District's service area appeared non-feasible at that time. 
However, there are options for MWSD to construct decentralized wastewater treatment facilities 
within the service area to treat wastewater and utilize as a resource for crop irrigation. Further 
research needs to be conducted to evaluate the feasibility of decentralized recycled water for the 
District. 

1.4.5 Water Conservation
Previous studies discarded water conservation as a reliable source of additional supply due to 
MWSD's historically low per capita rate of water consumption.   This low rate of consumption 
was stated as the reason and further significant  reductions were deemed difficult  to achieve. 
However, during the last six years of District's ownership of the water system, the District, with 
cooperation of its water customers, was able to achieve an 18-percent reduction in demand and 
thus create a significant additional water supply source. Since this reduction in demand is mostly 
attributed to water main leak rate reduction, operational changes implemented by the District, 
and changes in landscaping use by the customers, this water conservation level is considered 
highly sustainable.  However, it is unlikely that the District would be able to achieve further 
significant demand reduction through conservation.

1.4.6 Brackish and Seawater Desalination
The feasibility of seawater desalination has been evaluated several times. The 1996 Master Plan 
Update proposed  desalination  as  a  source  of  additional  water  supply.  The  alternative  was 
subsequently found too costly. The 2000 Master Plan Update evaluated this alternative again at 
length. The study concluded that seawater desalination may become more cost-effective in the 
future  and  should  be  further  considered.  The  2007  study  started  as  a  Brackish  Water  
Desalination Study; however, when no brackish water was discovered and with full agreement 
with DWR, the funding agency for the study, the study re-focused on the feasibility of seawater 
desalination  on-site  at  the  MWSD  property.  The  existing  outfall  remaining  from  the 
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decommissioned wastewater treatment plant on District's property was considered as a potential 
intake  for  the  facility.  The study found that  seawater  desalination  appears  to  be technically 
feasible.  Participation  in  a  regional  seawater  desalination  project  with  other  Midcoast  water 
purveyors  has  also  been  discussed  as  a  long-term  water  supply  option.  Brackish  water 
desalination at a location other than the District property (Montara State Beach, for example) 
also remains a feasible option for the District's water supply augmentation. Brackish water and 
seawater desalination are second only to groundwater as the most feasible and effective options 
for water supply augmentation. 

1.5 New Supply
The identification of supplemental water sources has been a central issue in the Montara/Moss 
Beach area since 1986, when the California Public Utilities Commission (PUC) as the agency 
having  jurisdiction  over  the  water  system  under  the  previous  ownership,  established  a 
moratorium on new water connections based on the finding that water supplies were inadequate 
to meet demands on the system. Even prior to finalizing the water system acquisition process, the 
District  proactively initiated a study and procured permits for groundwater exploration.   The 
drilling of test wells resulted in finding a new groundwater well with proposed rated capacity of 
150 gpm.  In addition, various conservation efforts by the District and its customers secured an 
additional water supply of approximately 40 gpm. 
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2.0 Water Supply and Consumption
MWSD’s existing water system includes surface and groundwater sources, water storage tanks, a 
surface water treatment plant,  well-head treatment  units,  distribution pipelines,  and a booster 
pump station.  Figure 2.1, on the following page, presents an approximate layout of the District  
facilities.  The color coded areas represent the seven pressure zones in the distribution system.  

2.1 Water Supply
MWSD currently withdraws water from one surface source and several groundwater wells:

• Montara Creek provides the surface water source. MWSD diverts water from the creek at a 
diversion point north of Montara. The water is conveyed from the diversion point to the Alta 
Vista Water Treatment Plant (AVWTP) site through a 6-inch-diameter raw water pipeline. 
This completely dilapidated pipeline was replaced by the District immediately upon taking 
ownership of the water system. Montara Creek flows are diverted through the pipeline into a 
77,000-gallon concrete raw water tank where suspended solids are allowed to pre-settle prior 
to treatment  at the AVWTP.  Treated water is stored in the existing 462,000-gallon Alta 
Vista storage tank, and then conveyed to the distribution system. MWSD’s pre-1913 water 
rights allow diversions from Montara Creek of up to 200 gallons per minute (gpm) subject to 
regulatory and resource agency approvals.

• Groundwater  is currently extracted at nine locations: Alta Vista Well, Drake Well, Portola 
Estates  Wells  I,  III  and IV,  Wagner  Well,  North Airport  Well,  South Airport  Well,  and 
Airport Well 3, the latter three commonly known as the Airport Wells.  

2.1.1 Source Capacities
MWSD  serves  water  that  comes  from  Montara  Creek,  a  surface  water  source,  and  nine 
groundwater wells that withdraw water from various groundwater basins. Each source has a rated 
capacity, established at the time it was brought on line; however, all sources normally operate 
below their respective rated capacities.  Rated capacities are important in determining the reliable 
capacity of the system and addressing the maximum demand that the system can serve. This 
section establishes the rated and actual capacity of the District's water system and determines its 
current reliable capacity. 
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Figure 2.1 MWSD Water System Layout
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Annual Average Estimates
To accurately  evaluate  the  capacity  of  the  system,  an  analysis  was conducted  with the  data 
collected since MWSD acquired the system. Although data was available for the period of 2000 
–  2003,  and  is  included  in  the  2004  MWSD  Water  System  Master  Plan, the  quality  and 
consistency of data collection at  the utility during this time period is unknown. Since actual 
production records were not available prior to January 2004 to verify the accuracy of the data 
and subsequent analysis, the  2011 Master Plan only includes data collected since the MWSD 
acquisition. 

Two sets of analyses were completed with the data collected from January 2004 – December 
2010: January 2004 – October 2007, prior to the addition of Alta Vista Well, and November 
2007 –  December 2010, with the addition of Alta Vista Well. The actual reported production 
rates were recorded while the source was in service and are not intended to imply that the source 
can continuously operate at the reported rate. Most sources operate at the reported rates for fewer 
than 12 hours per day due to diurnal customer demand fluctuations.  In addition, some sources 
are taken out of service during certain times of the year, depending on source conditions and 
system demands. The data summarized in this section represent the actual production rates of the 
sources.

2004 – 2007 Source Capacities
From January 2004 through October 2007, MWSD sources had a rated capacity of 470 gpm. 
These sources average a combined production rate of 348 gpm, while in service. A summary of 
average production rates for each source for this time period is presented in Table 2.1.  Detailed 
annual rates of production data for 2004 – 2010 can be found in Appendix A.

Table 2.1 Average Monthly Production Rates 2004 – 2007

Source Rated Capacity Annual Average 
Production Rate (gpm)1 

North Airport Well 100 56
South Airport well 55 42
Airport Well #3 100 73
Drake Well 35 37
Portola Well #1 9 6
Portola Well #3 10 7
Portola Well #4 16 6
Wagner Well #3 70 58
Montara Surface Diversion 75 63

Total 470 348
1Production rates are the operating rates of each source, and are only recorded when the source is being 
used. The annual average is determined from the operating production rates of each source and are 
averaged over the operating time, not total time. 

2007 – 2010 Source Capacities
MWSD sources currently have a rated capacity of 620 gpm, due to the addition of the Alta Vista 
Well with a rated capacity of 150 gpm. MWSD sources average a combined production rate of 
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395 gpm, based on production rates from November 2007 through December 2010. A summary 
of  average  production  rates  for  each  source  for  this  time  period  is  presented  in  Table  2.2. 
Detailed annual rates of production data for 2004 – 2010 can be found in Appendix A.

Table 2.2 Average Monthly Production Rates 2007 – 2010

Source Rated Capacity Annual Average 
Production Rate (gpm)1

Alta Vista Well 150 72
North Airport Well 100 58
South Airport well 55 35
Airport Well #3 100 55
Drake Well 35 37
Portola Well #1 9 6
Portola Well #3 10 6
Portola Well #4 16 8
Wagner Well #3 70 69
Montara Surface 
Diversion 75 49
Total Average Monthly 
Production 620 395

1Production rates are the operating rates of each source, and are only recorded when the source is being 
used. The annual average is determined from the operating production rates of each source and are 
averaged over the operating time, not total time. 

Montara Creek
The capacity of the surface water source, Montara Creek, is unknown. There are no stream flow 
gages on the creek in the vicinity of Montara. The District has the right to divert up to 200 gpm, 
but the availability of such a flow rate is uncertain. In addition, California Department of Fish 
and Game (CDFG) requirements are likely to limit diversion rates at certain seasons to protect 
endangered species. Presently, the AVWTP has a rated operating capacity of 75 gpm. AVWTP 
production records for 2004-2010 indicate that the treatment plant produces between 37 gpm to 
73 gpm when in operation. When turbidity is too high, which is typically in the winter months, 
the plant cannot operate.  In addition, the treatment plant cannot operate at times in the summer 
months when flow in the raw water pipeline falls below 30 gpm.

Groundwater Wells
MWSD operates nine active groundwater wells with a combined rated capacity of 545 gpm, 
including  the  addition  of  the  Alta  Vista  Well  in  November  2007.  According  to  monthly 
production records from November 2007 through December 2010, the average production rate of 
the nine wells was 346 gpm while in operation, or about 63 percent of their rated capacity. On 
average, the new Alta Vista Well produced 72 gpm, which is approximately 48 percent of its 
rated capacity.  The wells typically operate no more than 12 hours in a given  day, and they do 
not operate all days during the year.  The typical operating hours depend on water quality, well 
location, and system demands.  
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Prior to November 2007, when the Alta Vista Well was added to the system, the eight wells had 
a  rated  capacity  of  395  gpm.  According  to  monthly  production  records  from January  2004 
through October 2007, the average production rate from the active wells was 285 gpm, or about 
72 percent of their rated capacity.

Production records for 2004 to 2010 show variable yields from District's wells due to operational 
constraints and maintenance issues. As a result, wells sometimes produced well below their rated 
capacities.  Two of the wells, Drake and Wagner, normally operate close to their respective rated 
capacities. 

2.1.2 System Reliability
The current rated capacities, including the new Alta Vista Well, were utilized in evaluating the 
total MWSD source capacity.   In summary, the District's water system currently relies on the 
following source capacities:

Nine active groundwater wells 545 gpm
Surface water from Montara Creek                                                    75 gpm  
Total source capacity 620 gpm

Reliable capacity of the system is defined as the capacity of the system with the largest source 
out  of  service.  The  2005  Water  System Master  Plan  Addendum defined  the  Airport  Wells, 
collectively, as the largest source in the system for the supply reliability calculation, even though 
each well  is technically an individual  source.  In 2005, considering the Airport  Wells  as one 
source was a valid  argument  based on water  quality history,  current treatment,  and the then 
current lease agreement. In 2005, it was determined that the nitrate contamination issue in the 
Airport aquifer would equally affect all Airport Wells, and would therefore present the risk of 
complete  shutdown of the sources  if  nitrate  levels  continued to  rise.  This was based on the 
similar levels of nitrates (average concentration, 2000-2003) in AW3 (34 mg/L) and NAW (40 
mg/L). Also, it was assumed that the levels at SAW (7 mg/L), would soon increase. At the time 
of the last update, blending was being used as a treatment process for elevated nitrate levels at 
the airport wells, also linking the three wells together as one source. In addition, there was a 
provisional lease agreement for the land on which the Airport Wells operate, which was under 
review and if terminated would have taken all three wells offline at the same time. Based on this 
evaluation, conducted in 2005, the Airport Wells were determined to be interconnected and a 
single source due to their collective vulnerability.

The single largest source in the system was reevaluated for the 2011 Master Plan Update, and it 
was determined that the Airport Wells no longer act as a single source in the system. Primarily,  
the water quality records now indicate that each source is independently influenced by the nitrate 
contamination. The trends from 2004-2010 indicate that the average nitrate levels in AW3 (50 
mg/L) and NAW (38 mg/L) are diverging, and that concentrations at the SAW (7 mg/L) are not 
increasing. Blending has been discontinued as a treatment process for the Airport Wells, and the 
AW3  and  NAW  wellheads  are  now  treated  individually  for  nitrates  without  blending.  In 
addition, a long-term lease agreement for the land on which the Airport Wells operate has been 
negotiated.  Based on this  current  analysis,  the  Airport  Wells  are  now considered  individual 
sources for the MWSD system, as they are no longer collectively vulnerable to water quality or 
legal issues. 
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After  the  determination  was  made  that  the  Airport  Wells  are  no  longer  considered  a  single 
source, the largest source in the MWSD system was established to be the Alta Vista Well, with a 
rated capacity of 150 gpm. 

The following calculation determines the reliable capacity of the system, assuming the Alta Vista 
Well is out of service:

Total source capacity 620 gpm
Alta Vista Well capacity                                                                    150 gpm  
Total reliable capacity 470 gpm

2.1.3 Source Production 
On average, MWSD water sources produced 318,418 gallons per day (gpd) over the past seven 
years, 2004 through 2010, with an annual average minimum production of 274,118 gpd in 2010 
and an annual average maximum of 359,023 gpd in 2004. Figure 2.2 shows the total  annual 
production for each source over the 2004 – 2010 time period.

The  data  trend  generally  indicates  the  production  decreasing  across  the  seven  years,  with 
relatively stable production from all sources, except for the Airport Well No. 3, the South Airport 
Well, and Alta Vista Well. Most notably, when the Alta Vista Well came on line in 2008 for the 
first full year of production, MWSD was able to lessen its dependence on the Airport Wells, thus 
realizing an important improvement in the water system reliability. The average daily production 
of the MWSD system was calculated from the 2004-2010 production data and is presented in 
Table 2.3, below. The detailed monthly production data and analysis is included as Appendix B.

The maximum daily rate of production was determined by reviewing production records and 
identifying the maximum day of each year (2006 through 2010).  The maximum daily production 
was calculated as the average over the five years; results are summarized in Table 2.3 below. 

Table 2.3 Average and Maximum Daily Production
Total Production (GPD)

Average Daily (2004 -2010) 318,418
Maximum Day 2006 534,360
Maximum Day 2007 511,980
Maximum Day 2008 437,440
Maximum Day 2009 406,780
Maximum Day 2010 478,230

Maximum Day Production
Average (2006 - 2010) 473,758
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Figure 2.2 Total Annual Source Water Production 2004 – 2010
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2.2 Current Water Use
Current water use data for the MWSD service area are presented below. Average water use for 
2004-2010 was calculated from consumption data. Unaccounted-for-water was established for 
2004 through 2010 by calculating the difference between production and consumption data. 

2.2.1 Consumption Data
Data  on  the  volume  of  water  delivered  to  metered  customers  from 2004-2010 was  used  to 
calculate  monthly and annual  consumption values.  Figure 2.3, on the following page,  shows 
average monthly water use for 2004 through 2010. The driest months of the year, May through 
October, have the highest consumption volumes on average, most likely due to increases in water 
used for irrigation. 

The consumption data was also analyzed to evaluate the annual trends in water use over the 
seven year time period (2004-2010). The water consumption generally declines each year, with 
the exception of a small increase in 2008. The general decrease in consumption can be attributed 
to the District's implementation of the main replacement program, meter replacement program, 
improved  operational  practices,  and  voluntary  conservation  by  the  District's  customers.  A 
summary of the consumption data analysis is presented in Table 2.4, below, and Figure 2.4, on 
page 2-10.

Table 2.4 Water Use (2004 – 2010)
2004 2005 2006 2007 2008 2009 2010

Total Consumption 
(MG) 117.40 114.97 111.17 104.62 106.72 98.94 92.83

Average Daily 
Water Use (gpd) 321,649 314,983 304,574 286,642 292,393 271,066 254,318

From this data,  average and per capita water use values were calculated. The average annual 
consumption is approximately 106.66 million gallons (MG) and the average daily consumption 
is approximately 292,232 gpd. 
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Figure 2.3 Average Monthly Consumption (2004-2010)
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Figure 2.4 Annual Consumption (2004 - 2010)
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2.2.2 Unaccounted-For-Water
The MWSD source production is dependent upon customer consumption, as the sources only 
produce water in response to customer demands.  The difference between the production and 
consumption represents system losses. These system losses, or unaccounted-for-water, represent 
water used for fire flow testing, water main flushing,  repairs, filter backwash operations at the 
water  treatment  plant,  and  distribution  system  leaks.  Table  2.5  and  Figure  2.5  compare 
consumption and production volumes for the MWSD system and quantify system losses. 

Unaccounted-for-water is significantly higher in 2004 and 2006 in comparison to the remaining 
years,  most  likely  due  to  increased  number  of  main  replacement  and  hydrant  replacement 
projects and increased flushing activities to address water quality issues. Unaccounted-for-water 
volume  decreased  significantly  after  2006  following  the  implementation  of  the  distribution 
system improvements program.  For the purpose of estimating future demands, the system losses 
for the District have been assumed at 8 percent of total production, the average calculated from 
the 2004-2010 percentages presented in Table 2.5, below. This calculated figure is 6% lower 
than the planning figure used in the 2004 Water System Master Plan, likely due to improvements 
made by the District to decrease system losses. In addition, this value is below the industry-wide 
standard for a well operated system of 10% unaccounted-for-water.

Table 2.5 Unaccounted-For-Water
2004 2005 2006 2007 2008 2009 2010

Total Annual Water 
Production (MG) 131.04 124.30 125.31 114.69 114.99 103.17 100.05

Total Annual 
Consumption (MG) 117.40 114.97 111.17 104.62 106.72 98.94 92.83

Unaccounted-for 
Water (MG) 13.64 9.33 14.14 10.07 8.27 4.23 7.22

Percent of Total 
Production 10.41% 7.50% 11.28% 8.78% 7.19% 4.10% 7.22%
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Figure 2.5 Total Annual Production, Total Annual Consumption, and Unaccounted-for-water, 2004 - 2010
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3.0 Current and Future Water Demands 

Water  demand  projections  provide the  basis  for  sizing  and prioritizing  improvements  to  the 
water  facilities  and  identifying  the  need  for  additional  facilities.  Location  of  demand  and 
characteristic  variations  in  demand  are  also  important  in  selecting  proper  facilities  for 
dependable water services for District customers. 

Average, maximum daily, and peak hourly demands were calculated from 2004-2010 monthly 
production records. Since the 2010 U.S. Census data for the towns served by MWSD have not 
yet been reported, adjusted population data from 2000 were used to estimate per capita water 
demands.  With the above calculations and data from the  Draft 2009 San Mateo County Local  
Coastal  Program  (LCP)  Update,  estimates  were  determined  for  population  growth  through 
buildout, the demands at buildout, and the allocation of water among the various sectors in the 
community at buildout. The distribution of water use by pressure zone was also estimated based 
on the approximate number of service connections in each zone. 

3.1 Regulatory Framework
Regulations  pertaining  to  the  quantity  of  water  supplied  by  the  District  to  meet  customer 
demands include Sections 64562, 64564, and 64566 of Title 22, Chapter 16 of California Code 
of Regulations.  These sections specify that the District  has to deliver sufficient  quantities  of 
water to satisfy maximum day demand, and that system pressures have to remain at no less than 20 
pounds per square inch (psi) under peak hour demand or average day demand plus design fire flow.
CDPH  administers  the  implementation  and  compliance  with  water  quality  regulations 
promulgated by the United States Environmental Protection Agency (USEPA). 

The National Fire Code, Insurance Service Office, and local Fire Department identify storage 
requirements for fire fighting. The storage requirements are based on a fire flow of 2,000 gpm 
for a two-hour duration. The 2,000 gpm corresponds to a land use of multiple residential, one 
and two stories, and light commercial or light industrial development.

The geographic location of MWSD brings the District under the jurisdiction of the California 
Coastal  Commission.  A Coastal  Development Permit  (CDP) is required under the California 
Coastal Act for any new development in the coastal zone, including most activities associated 
with changes to the MWSD water infrastructure, such as a change in the intensity of water use or 
access to water; the placement of any solid material or structure; a change in land use density or 
intensity; and removal of major vegetation.  

The San Mateo’s LCP establishes the population growth limits by stipulating the land use and 
development density limits and maximum density of development, which ultimately establishes 
the buildout of an area.  Additionally,  the LCP limits expansion of public works facilities to 
serve the buildout population specified in the program. The LCP now in effect was certified by the 
Coastal Commission and approved by the Board of Supervisors of the County of San Mateo in 
June 1998.   The proposed 2009 San Mateo County LCP update was undergoing the Coastal 
Commission review in the time of this report preparation.
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3.2 Current Demands
The demand on the MWSD system can be determined from the production records, since the 
demand values must include unaccounted-for-water to accurately represent the supply required 
to support the customer water use. Table 3.1 presents MWSD’s average and peak water demands 
based on the production records from 2004-2010. 

Table 3.1  Current MWSD Water Use, 2004-2010
MWSD Production 

(gallons) Water Use (gallons) Peaking Ratio

Average Daily Demand (ADD) 318,418 292,232 1.0

Maximum Daily Demand (MDD) 473,758a 438,348b 1.5c

Maximum Hour 34,500d 31,658d 2.6

Design Fire (2 hours) 240,000 240,000 N/A
a Based on daily production data for maximum production months, 2005-2010. 2004 data was not used due to 
inaccessibility. 
b Calculated from maximum daily production values, with an 8 percent reduction for unaccounted-for-water.  
c Calculated empirically from system MDD and ADD values.
d Calculated utilizing a peaking ratio of 2.6, as used in previous MWSD Master Plans. 

3.2.1 Per Capita Demands
Water  demand  per  person  was  calculated  from 2000  U.S.  Census  population  data,  MWSD 
production  records,  and  water  connection  records.  2000  Census  data  was  used  to  estimate 
average household sizes, while water connection records determined the population that MWSD 
serves. The average household size of 2.74 persons was determined by calculating the weighted 
average of the Montara household size of 2.8 persons and the Moss Beach household size of 2.64 
persons, based on the percentage of residences in each area. The number of residential water 
connections in the system was reported as 1,614 by MWSD, and a population of 4,422 people 
(2.74 ppl/household x 1,614 households) is served by the District. Calculated above, the average 
annual daily demand for 2004-2010 was 318,418 gallons per day (gpd). This daily consumption 
includes the 30 commercial water connections in the service area, so the population absorbs that 
demand in the per capita demand estimate.   

Based on these calculations, the per capita daily water demand was established as approximately 
72 gallons per capita per day (gpcd). This per capita demand is significantly lower than the 84 
gpcd estimated for the years 2000-2003, as reported in the 2004 Master Plan Update. The per 
capita water use, which is based on the average annual daily consumption of 292,232 gpd and 
does not include unaccounted-for-water,  is approximately 66 gpcd. As unaccounted-for-water 
volumes  decrease,  the  per  capita  demand  will  also  decrease  and  approach  the  per  capita 
consumption value. 

3.3.2 Demands per Pressure Zone
Average daily demand per pressure zone is shown in Table 3.2. The distribution of water use per 
pressure zone is  based on the estimated  number  of service connections  in each zone and the 
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average annual daily demand presented in Table 3.1. The boundaries of individual pressure zones 
are shown in Figure 2.1.

Table 3.2 Estimated Water Demand by Pressure Zone

Pressure Zone
Percent of Connections in 

Zone Water Demand (gallons per day)

Alta Vista 52% 165,577
School House 17% 54,131
Moss Beach/Seal Cove 16% 50,947
Charthouse 5% 15,921
Portola 4% 12,737
Upper Moss Beach 3% 9,553
Regulated Zones 3% 9,552

Totals 100% 318,418

3.3 Future Water Demands
Future demands on the MWSD water system were estimated for the all years through buildout. 
Future demand estimates are based on the following assumptions:

• The  population  already  residing  or  owning  property  in  the  service  area  that  is  not 
connected to MWSD, will be connected to system, and

• The District will serve new homes being built in the service area in accordance with the 
current San Mateo County LCP Update.

3.3.1 Existing Population Demands 
Current populations within the service area have been estimated for 2004-2010 based on average 
household size from 2000 U.S. Census data and records kept by MWSD regarding the number of 
sewer connections. Since every new house in the MWSD service area must be connected to the 
sewer system, the number of new sewer connections provides an accurate estimate of the number 
of new houses,  and therefore,  the approximate population.  When 2010 census data becomes 
available, the Master Plan can be amended accordingly. 

The following information,  presented in  Table  3.3,  was provided by MWSD and utilized  to 
estimate population growth in the service area. The number of residences not connected to the 
MWSD water system was determined by calculating the difference between the number of sewer 
connections and the number of water connections each year. The population was determined by 
multiplying the number of sewer connections by the average household size of 2.74 persons. 

December 2011 Page 3-3



Montara Water and Sanitary District
2011 Water System Master Plan

Table 3.3 Current Population Estimates

Year
Number  of 

Sewer 
Connections

Number of 
Residential 

Water 
Connections

Number of Houses 
Not Connected to 

MWSD Water 
System

Population not 
Connected to 
Water System

Estimated 
Population

2004 1879 1614 265 726 5,148

2005 1892 1614 278 762 5,184

2006 1899 1614 285 781 5,203

2007 1907 1614 293 803 5,225

2008 1916 1614 302 827 5,250

2009 1926 1614 312 855 5,277

2010 1928 1614 314 860 5,283

Based  on  this  analysis,  there  are  an  estimated  314  houses  in  the  service  area  that  are  not 
connected  to  the  system,  housing  an  estimated  population  of  860.  Based  on  the  per  capita 
demand of 72 gpcd, the average and maximum daily demands of this population were calculated 
as 380,376 gpd and 570,564 gpd, respectively. These demands represent the projected demand 
and supply necessary to serve the population already residing within the District's service area.

3.3.2 Future Population Demands
If the entire population were to be served by MWSD through buildout, the projected demands on 
the system for future years would be based on the population growth rate of 1 percent established 
in the Draft 2009 San Mateo County LCP Update and the calculated per capita demand.

Table 3.4 Population Figures Used to Estimate Water Demand

Year Total Population
Average Annual 
Rate of Growth, 

percent

Projected Average 
Daily Demand (gpd)e

Projected Maximum 
Daily Demand (gpd)f

2000 4,903a -- --
2010 5,283b 0.75 380,376 570,564
2020 5,836 c 1 420,192 630,288
2030 6,447 c 1 464,184 696,276
2040 7,121c 1 512,712 769,068
2050 7,866 c 1 566,352 849,528
2060 8,689c 1 625,608 938,412

Buildout (2066) 9,215 c,d 1 663,480 995,220
a From U.S. Census data
b From MWSD sewer and water connection records
c Assuming 1 percent annual rate of growth as per Draft 2009 San Mateo County LCP Update
d Calculated from household size and number of units presented in the Draft 2009 San Mateo County LCP Update
e Assumes 72 gpcd demand through buildout. 
f Assumes 1.5 peaking ratio based on empirical analysis of MWSD system (Table 3.1)

December 2011 Page 3-4



Montara Water and Sanitary District
2011 Water System Master Plan

3.3.3 Priority Uses
Priority uses must be considered in evaluating the supply available for additional connections to 
the MWSD system, as water must be reserved for these uses through buildout. These buildout 
volumes, which are dictated by the Draft 2009 San Mateo County LCP Update, are presented in 
Table 3.5, below.

Table 3.5  Priority Uses
Requirements at Buildout (gpd)

Commercial Recreation 1,230

Public Recreation 4,080

Floriculture 10,000

Essential Public Services  5,000

Specific Developments of Designated Sites Containing 
Affordable Housing 

35,816 to 51,504

Other Affordable Housing 5,000

Total Water Capacity for Priority Land Uses 61,126 to 76,814

3.3.4 Supply and Demand Analysis
To determine the water system reliability,  the MDD must be compared to the reliable supply 
capacity. Table 3.6, on the following page, shows the current available capacity of the system, 
and compares this volume of water to the MDD of the current population within the MWSD 
service area.  If  no improvements  or additional  sources are added to the MWSD system, the 
system will not be able to support the demands of the projected population through buildout, 
indicated in Table 3.6 as deficits  in supply.  Figure 3.1, on page 3-7, shows that the reliable 
supply of the District's  system can support the demands through approximately 2027, which 
includes  the  population  currently  residing  within  the  service  area  but  not  connected  to  the 
system. 
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Table 3.6   Supply Excess  and Deficit Projections

Year Reliable System Capacity 
(gpd)a

Maximum Daily Demand 
(gpd)

Excess or Deficit Supply 
(gpd)

2010 676,800 570,564 106,236

2020 676,800 630,288 46,512

2030 676,800 696,276 -19,476

2040 676,800 769,068 -92,268

2050 676,800 849,528 -172,728

2060 676,800 938,412 -261,612

2066 676,800 995,220 -318,420

a Daily reliable system capacity excludes Alta Vista Well production, and is calculated assuming that the sources are  
operating at rated capacity for 24 hours. 

In  addition,  the  current  MWSD  projected  supply  and  demand  scenario  was  evaluated  by 
comparing the current  and future average daily demands with a  more conservative  available 
supply estimate. In determining the available supply, this methodology utilizes the rated capacity 
of all sources as the basis for determining the available supply and assumes that the sources are 
capable of sustainably producing only 50 percent of their rated capacity.  Table 3.7 presents this 
analysis.

Table 3.7   Alternative Analysis - Supply Excess and Deficit Projections

Year Sources Operating at 50% 
Rated Capacity (gpd)

Average Daily Demand 
(gpd)

Excess or Deficit Supply 
(gpd)

2010 446,400 380,376 66,024

2020 446,400 420,192 26,208

2030 446,400 464,184 -17,784

2040 446,400 512,712 -66,312

2050 446,400 566,352 -119,952

2060 446,400 625,608 -179,208

2066 446,400 663,480 -217,080
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Figure 3.1   Maximum Daily Demand vs. Reliable Supply
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4.0 Water Quality

The MWSD water quality is monitored and reported in compliance with all federal and state 
regulations. Approximately 1,200 analyses are conducted on the drinking water per year, and 
reported to the consumers in the annual Consumer Confidence Report (CCR). 

4.1 Drinking Water Quality Monitoring and Reporting
The following sections detail the water quality standards that MWSD must meet based on the 
characteristics of the community size and water supply sources.

4.1.1 State Drinking Water Quality and Monitoring Regulations
The District must comply with regulations established at the federal and state levels. Regulations 
at the federal level are promulgated by the USEPA, which is responsible for setting standards 
and  assuring  compliance.  Regulations  at  the  state  level  are  maintained  by  the  California 
Department of Public Health (CDPH), which carries out similar responsibilities.

The  Federal  Safe  Drinking  Water  Act  is  the  primary  legislation  that  directs  the  USEPA’s 
regulatory  control.  Through  its  original  charter  and  subsequent  amendments,  Maximum 
Contaminant  Level  (MCL)  standards  for  a  significant  number  of  constituents  have  been 
established. California establishes its own standards and MCLs through Title 22 California Code 
of Regulations. These standards are at least as stringent as the federal levels and are administered 
by CDPH, Division of Drinking Water.

CDPH  requires  all  public  water  systems  (PWS)  to  monitor  their  potable  water  sources  for 
chemical, biological, and radiological contaminants. Testing for these categories of constituents, 
including  SOCs,  VOCs,  IOCs,  and  radionuclides,  is  required  at  each  source  in  the  system. 
Distribution  systems  must  also be monitored  for  bacteriological  constituents  (total  and fecal 
coliforms), disinfection residuals (chlorine), disinfection byproducts (total trihalomethanes and 
haloacetic acids), lead, and copper.  

Primary Maximum Contaminant Levels 
Primary MCLs have been established for constituents with known health effects provided that 
the USEPA has evaluated the technical and economical impacts of setting an MCL. The USEPA 
provides a list of regulated constituents and current MCLs adopted by the State of California. All 
public water systems are required to monitor these constituents at  their raw water sources at 
frequencies set forth by the CDPH.

Secondary MCLs
Secondary MCLs (SMCLs) have been established for certain constituents without known health 
effects,  but for which there are  aesthetic  or technical  concerns such as color,  taste,  odor,  or 
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corrosivity.  The USEPA provides a list  of the constituents with the current secondary MCLs 
adopted by the State of California. Currently, constituents with SMCLs must be tested for at least 
once every three years at all groundwater sources. 

Iron  and  manganese  are  common  metallic  elements  found  in  the  earth's  crust  which  are 
chemically  similar  and  cause  similar  problems.  When  exposed  to  air,  iron  and  manganese 
sediments oxidize and change from colorless, dissolved forms to colored, solid forms. Excessive 
amounts of these sediments are responsible for staining and may even plug water pipes. Iron and 
manganese  can  also  affect  the  flavor  and  color  of  food  and  water.  Finally,  nonpathogenic 
bacteria, which feed on iron and manganese in water, can form slime in toilet tanks and clog 
water systems. 

4.1.2 Disinfectant and Disinfection Byproduct Rule (D/DBPR)
The  D/DBPR  Rule  was  created  by  the  USEPA  to  protect  public  health  from  disinfectant 
chemicals and byproducts; the D/DBPR was developed in two stages, described below.

Stage 1 D/DBPR
During  disinfection  of  drinking  water,  the  disinfectants  can  react  with  naturally  occurring 
materials in the water to form unintended organic and inorganic byproducts that may pose health 
risks. Amendments to the Safe Drinking Water Act (SDWA) in 1996 required the USEPA to 
develop  rules  to  reduce  disinfection  byproducts  (DBPs)  in  drinking  water.  The  USEPA 
promulgated the Stage 1 D/DBPR on December 16, 1998. The Stage 1 D/DBPR applies to all  
public water systems with a chemical disinfectant added to the drinking water supply. Stage 1 
D/DBPR reduces exposure to three disinfectants and many disinfection byproducts.  The rule 
establishes  maximum  residual  disinfectant  level  goals  (MRDLGs)  and  maximum  residual 
disinfectant levels (MRDLs) for three chemical disinfectants: chlorine, chloramines, and chlorine 
dioxide.  It also establishes Maximum Contaminant Level Goals (MCLGs) and MCLs for the 
following DBPs: four total trihalomethanes (TTHM), five haloacetic acids (HAA5), chlorite, and 
bromate. Chlorite is monitored only in systems using chlorine dioxide as a disinfectant, whereas 
bromate is required to be monitored only in systems using ozone. TTHM and HAA5 monitoring 
is required for any water system using chlorine as a disinfectant.

Under the Stage 1 D/DBPR, the MCL for TTHM is 0.080 milligrams per liter (mg/L) and the 
MCL for HAA5 is 0.060 mg/L. Compliance is measured by the running annual average of the 
quarterly results taken from all of the sampling locations. Chlorite compliance is measured as a 
monthly average and the MCL is 1.0 mg/L.

Stage 2 D/DBPR
The USEPA published the final Stage 2 D/DBPR on January 4, 2006 and the final rule became 
effective on March 6, 2006. The Stage 2 D/DBPR applies to all public water systems with a 
chemical  disinfectant  added to the drinking water  supply.  The Stage 2 D/DBPR strengthens 
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public health protection for customers of systems that deliver disinfected water by requiring such 
systems to meet MCLs as an average at each compliance monitoring location (instead of as a 
system-wide average as in previous rules) for two groups of DBPs, TTHM and HAA5. The rule 
targets systems with the greatest risk and builds incrementally on existing rules. The rule also 
includes requirements for systems to investigate any “high DBP levels” under an Operational 
Evaluation. Under the Stage 2 D/DBPR, utilities must conduct and Initial Distribution System 
Evaluation (IDSE) to identify locations within their distribution systems representing maximum 
TTHM and HAA5 concentrations. Utilities can apply for an exemption if all previous samples 
have  been  below  40  micrograms  per  liter  (µg/L)  and  30  µg/L  for  TTHMs  and  HAA5s, 
respectively.

The major  difference  between the Stage  1 and the Stage 2 D/DBP Rules  is  the compliance 
calculation  of  TTHM and HAA5.  Stage  1  D/DBPR compliance  is  based  on  a  system-wide 
running annual average (RAA), while Stage 2 D/DBPR is based on running annual average at 
each location, called the locational running annual average (LRAA). Under the Stage 2 D/DBPR, 
the MCLs for TTHM and HAA5 remain the same as the Stage 1 D/DBPR.

4.1.3 Radionuclide Rule
The USEPA promulgated the final drinking water standard for radionuclides on December 7, 
2000. The final rule includes the MCLs and monitoring requirements for gross alpha, radium-
226,  radium-228,  uranium,  and  beta/photon  emitters.  The  final  rule  became  effective  on 
December 8, 2003. The State was required to adopt or issue a radionuclide rule no less stringent 
than the final Federal rule.

Under  the  radionuclide  rule,  radium-226  and  radium-228  must  be  analyzed  and  reported 
separately, in addition to gross alpha and uranium analysis. An initial round of four consecutive 
quarterly samples was required to be completed by December 31, 2007. The MCL for gross 
alpha  remains  15  picocuries  per  liter  (pCi/l)  and  the  MCL for  radium-226 and  radium-228 
remains  as  5  pCi/l,  as  the  sum of  the  two constituents.  The MCL for  uranium is  20 pCi/l. 
Subsequent gross alpha, radium-226, radium-228, and uranium monitoring frequencies are based 
on the initial round of analysis results. If the results are below the detection limit for the purpose 
of reporting (DLR), the monitoring requirement is one sample every nine years. If the results are 
below one half the MCL but above the DLR, the monitoring requirement is one sample every six 
years. If the results are above one half the MCL but below the MCL, the monitoring requirement 
is  one  sample  every  three  years.  If  the  results  are  over  the  MCL,  the  sources  have  to  be 
monitored  quarterly until  the running annual average is  below the MCL, or the owner must 
provide treatment at the State’s discretion.

4.1.4 Arsenic Rule
On January 22, 2001, the USEPA published the final Arsenic Rule revising the current MCL 
from 0.050 mg/L to 0.010 mg/L (or ten parts per billion). Drinking water systems were required 
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to comply with the revised MCL by January 2006. Groundwater systems were required to take 
an initial sample between 2005 and 2007 to measure compliance with the new revised MCL. If 
that sample was below the revised MCL, subsequent samples were required every three years. If 
the initial sample was above the revised MCL, quarterly samples were required until the system 
consistently sampled below the MCL.  

4.1.5 Groundwater Rule
On October 12, 2006, USEPA promulgated the final Groundwater Rule (GWR) to reduce the 
risk  of  fecal  contamination  in  public  water  systems.  The  GWR applies  to  all  public  water 
systems that use groundwater as the source of drinking water supply. 

The  GWR  addresses  microbiological  contamination  risks  in  drinking  water  through  a  risk 
targeting approach. The four major components of the GWR are described below:

I. Periodic Sanitary Survey
Under the GWR, states are required to conduct a sanitary survey for each public water 
system that uses groundwater. The survey requires evaluation of eight critical elements 
and  identification  of  significant  deficiencies  therein:  1)  source;  2)  treatment;  3) 
distribution system; 4) finished water storage; 5) pumps, pump facilities, and controls; 6) 
monitoring, reporting, and data verification; 7) system management and operation; and 8) 
operator compliance with state requirements. States must complete the initial survey for 
most of the water systems by December 31, 2012 and update the survey every three years 
thereafter. For water systems that meet certain performance criteria, however, states may 
complete the initial survey by December 31, 2014 and update the survey every five years 
thereafter. The performance criteria are met if the system in question: 1) provides 4-log 
treatment of viruses before or at the first customer for all its groundwater sources; 2) has 
outstanding performance record as defined by the states; and 3) has no history of total 
coliform MCL or monitoring violations under the Total Coliform Rule (TCR).

II. Source Water Monitoring
For water systems that do not achieve at least 4-log of viruses inactivation or removal, 
triggered  monitoring  is  required  if  any sample  collected  during  the  routine  sampling 
under the TCR has a positive total  coliform result.  Subsequently,  the water system is 
required to take one sample at each groundwater source and test it for a fecal indicator (E. 
Coli, enterococci or coliphage) within 24 hours of receiving the positive total coliform 
result. If any fecal indicator is detected, the system is required to take five more repeat 
samples and test for a fecal indicator within 24 hours. If one or more of the five repeat 
samples test positive for any fecal indicator, corrective action is required. The compliance 
date for triggered monitoring and associated corrective action was December 1, 2009.
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As  a  complement  to  triggered  monitoring,  the  GWR  allows  states  to  require  water 
systems that do not provide at least 4-log virus inactivation or removal to conduct source 
water assessment monitoring at any time to help identify high-risk systems. The USEPA 
recommends that the following risk factors be considered by states in targeting high-risk 
systems: 1) high population density combined with on-site wastewater treatment systems; 
2)  aquifers  with  restricted  geographic  extent,  3)  aquifers  with  thin  karst,  fractured 
bedrock and gravel; 4) shallow unconfined aquifer; 5) aquifers with thin or absent soil 
cover; and 6) groundwater wells previously identified as having fecal contamination.

III. Corrective Actions
Corrective  Actions  are  required  for  any  water  systems  with  a  significant  deficiency 
identified during the sanitary survey or fecal matter is detected and confirmed at a source. 
The water system must implement one or more of the following corrective actions: 1) 
correct all significant deficiencies, 2) eliminate the source of contamination, 3) provide an 
alternative source of water, and/or 4) provide treatment  which reliably achieves 4-log 
virus inactivation or removal. The water system must complete the corrective action(s) 
within  120  days  of  a  significant  deficiency  identified  or  a  fecal  indicator  detected 
positive.

The  most  common  and  economic  method  to  provide  a  4-log  virus  inactivation  is 
chlorination.  To achieve inactivation,  a certain  CT (chlorine residual  concentration in 
mg/L × contact time in minutes) value is required, which is based on water temperature 
and pH. For example, at  15°C and a pH-level between 6 and 9, a CT of 4 mg-min/L is 
required to achieve 4-log virus inactivation. Therefore, if a water system has 1 mg/L of 
chlorine  residual  at  the  first  customer  and  the  contact  time  between  the  point  of 
application and the first customer is 4 minutes, the CT value is 4 mg-min/L (1 mg/L × 4 
min).

VI. Compliance Monitoring
If a water system already treats groundwater to achieve at least 4-log virus inactivation or 
removal,  GWR  requires  regular  compliance  monitoring  to  ensure  that  the  treatment 
technology installed is reliable. For systems that use chlorine as a disinfectant and serve 
more than 3,300 people, continuous residual-chlorine monitoring is required. The water 
system must  maintain  the  state-determined  residual-chlorine  level  at  all  times.  If  the 
residual  chlorine  falls  below the  required  level,  the  system must  restore  the  residual 
chlorine to an appropriate  level  within four hours.  If  the continuous residual-chlorine 
monitor fails, the water system is required to take a grab sample every four hours, and the 
operator has 14 days to resume continuous monitoring. These regulations took effect on 
December 1, 2009.
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4.1.6 Lead and Copper Rule
On January 12, 2000, the USEPA revised the Lead and Copper Rule, previously adopted on 
December  11,  1995.  The revised rules  clarify the lead  and copper  requirements,  but  do not 
substantially modify them. 

Public Water Systems must monitor lead and copper levels at a number of residential taps based 
on the population served. The required number of lead and copper samples  may be reduced 
depending  on past  results.  Compliance  is  based  on the  90th percentile  concentration  for  all 
samples collected. The Action Level (AL) for lead is 0.015 mg/L and for copper is 1.3 mg/L.

4.2 Consumer Confidence Report
In 1996, Congress amended the Safe Drinking Water Act (SDWA), adding a requirement that 
water systems report water quality to their customers. The finalized rule, called the Consumer 
Confidence Report Rule, was published in the Federal Register on August 19, 1998 and requires 
every community water system to prepare an annual CCR on the quality of water delivered by 
the systems and deliver the CCR to its customers by July 1 of each year. 

Every CCR must contain the following: 1) water system information, including the name and 
phone number of a contact person, information on public participation opportunities, a Spanish 
language  section  on  important  content,  and  information  for  other  non-English  speaking 
populations;  2)  water  source  identification  and  the  results  of  the  source  water  vulnerability 
assessment; 3) summary of data on detected regulated and unregulated contaminants, including 
possible source(s) of each contaminant, and whether the water system received any violations; 
and  4)  educational  information  on  nitrate,  arsenic,  lead,  radon,  and  Cryptosporidium,  if 
applicable. A copy of the most recent CCR is found in Appendix C. 

4.2.1 MWSD Water Quality Concerns
Based on the 2010 MWSD CCR, MWSD is in compliance with all water quality regulations. 
However,  there are water quality concerns that the District  mitigates to ensure safe drinking 
water:

• Copper was found at levels that exceeded the Regulatory Action Level (AL) of 1.3 ppm 
in the 2005 residential  tap sampling. No exceedance was found in distribution system 
sampling.  The  potential  source  of  copper  contamination  in  the  MWSD  system  is 
corrosive  water  at  the  Airport  Wells  coupled  with  internal  corrosion  of  household 
plumbing systems. The corrosivity of the Airport Wells water is indicated by pH values 
below 7.0 and a Langelier Saturation Index (LSI) less than 0. 
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• Nitrate was detected at Airport Well 3 at levels above the MCL of 45 ppm. This well is 
currently kept offline. 

• Manganese was found at levels that exceeded the secondary MCL of 50 ppb. Exceeding 
the secondary MCLs poses no health risks. The high manganese levels are most likely 
due  to  leaching  of  natural  deposits  in  the  soil  where  groundwater  is  in  contact  with 
naturally-occurring sediments. 

• Arsenic was detected at the Alta Vista Well at levels below the MCL, but above 5 ppb. 
While the drinking water meets the federal and state standards for arsenic, the state CCR 
guidelines require utilities to report Arsenic above 5ppb and monitor the contaminant 
more frequently. This precautionary protocol is related to the potential health effects of 
arsenic, which the USEPA continues to research. 

4.3 Water Treatment Facilities
CDPH-approved treatment facilities and associated processes include a surface water treatment 
plant and several well-head treatment units.  

4.3.1 Surface Water Treatment
AVWTP uses coagulation, contact clarification, filtration, and chlorination to treat surface water 
from Montara Creek; the plant draws raw water from a 77,000-gallon concrete tank that is fed by 
a  raw water  pipeline  replaced by MWSD from the Montara Creek diversion structure.   The 
District  has  implemented  a  valve  and  control  systems  improvement  project  and  baffle 
improvements at the AVWTP.

4.3.2 Well-Head Treatment
Nitrate Treatment
Blending treatment of Airport Wells water with elevated nitrate levels has been discontinued and 
replaced with an ion-exchange well-head treatment for nitrate  reduction at the North Airport 
Well.  CDPH has approved an drinking water permit amendment for this treatment. 

MBTE Treatment
Granular Activated Carbon (GAC) treatment and chlorination system to treat water from Drake 
Well and Wagner Well for methyl tertiary butyl ether (MBTE) removal has been discontinued 
due to proven MTBE absence, with approval from the CDPH.

Disinfection
Well-head liquid sodium hypochlorite disinfection systems are in use at all wells, except Portola 
Well  #4;  Wagner  Well  #3  and  Drake  Well  are  chlorinated  with  the  same  system,  just 
downstream of Drake Well. 
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5.0 Distribution System and Storage Requirements

The capacities and deficiencies of the MWSD water system were evaluated based on current and 
projected demands. The distribution and storage system facilities and associated design criteria 
were utilized to evaluate the efficiency of the system at handling as range of demands. This 
section outlines the current facilities and design parameters for the current and projected demand 
scenarios. The results of the evaluation indicate the deficiencies of the system and inform the 
capital improvements plan (CIP), which is detailed in Section 6.0.

5.1 Existing Distribution System and Storage Facilities
MWSD customers in seven different pressure zones are supplied through a distribution system 
that receives water from three storage tanks, nine groundwater wells, and the Alta Vista Water 
Treatment Plant (AVWTP). A layout of the water distribution system and the seven pressure 
zones is presented on Figure 2.1, Section 2.  A schematic of the water system is included as 
Figure 5.1, on the following page. 

5.1.1 Distribution System
As of December 2010, the water system had a total of 1,644 metered service connections, with 
1,614 connections serving residential  customers,  and 30 connections serving commercial  and 
institutional  customers.  In  addition,  133  private  fire  protection  meters are  connected  to  the 
system,  however,  those  draw no water  except  in  the  event  of  a  fire.  Water  is  conveyed  to 
customers through a network of pipes over 150,000 feet long, with pipes ranging in diameter 
from 2 to 16 inches.  

Water from the higher pressure zones, those supplied by the Portola Estates and Alta Vista tanks, 
supplies areas at lower elevations through multiple pressure-regulating valve stations (PRVs). 
There are a total of 28 active PRVs in the water system, with the characteristics as presented in 
Table 5.1, on page 5-3.
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Figure 5.1      MWSD Water System Schematic
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Table 5.1   Pressure Regulating Valve Stations 1

Location
Manufacturer/
Model Size (in)

Downstream Pressure 
Setting (psi)

Elevation 
(ft) 2

Etheldore and Lancaster Cla-Val 100 6 35 70

Etheldore and Lancaster Bailey 30A 2 40 70

3rd and East Unknown 6 70 115

3rd and East Unknown 2 75 115

Farralone and 6th Bailey 400 6 65 156

Farralone and 6th Bailey 30A 3 70 156

6th and Farralone Unknown 4 65 133

6th and Farralone Baker 2 55 133

8th and Main Baker 6 79 116

8th and Main Unknown 3 83 116

11th and Farralone Cla-Val 6 70 140

11th and Farralone Bailey 30A 2 80 140

12th and Farralone Bailey 400 6 80 140

12th and Farralone Bailey 30A 2 85 140

13th and Farralone Bailey 400 6 80 103

13th and Farralone Bailey 30A 2 87 103

14th and Farralone Bailey 400 6 90 95

14th and Farralone Bailey 30A 2 85 95

Alamo and Cypress Cla-Val 8 130 347
 Alamo and Cypress 3 Cla-Val 2 50 347

Sierra and Lincoln (Schoolhouse) Bailey 400 8 68 165

Sierra and Lincoln (Schoolhouse) Bailey 30A 3 75 165

 Marine and Cabrillo Unknown 8 40 69

 Marine and Cabrillo Unknown 2 45 69

Buena Vista and Lincoln Unknown 6 75 192

Buena Vista and Lincoln Unknown 2 85 192

Sunshine Valley Road Unknown 6 30 246

Sunshine Valley Road Unknown 2 35 246
1 Inventory List provided by Jeff Page, Superintendent of Operations at MWSD
2 Elevations obtained from Google Earth 
3 Pressure Sustaining Valve (PSV)
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5.1.2 Storage Facilities
The MWSD system includes both raw, untreated water and treated water storage facilities. Raw 
water diverted from Montara Creek is stored in a 77,000-gallon concrete raw water storage tank, 
which serves for initial sediment settling and peaking upstream of the treatment plant. This tank 
provides about 15 hours of detention time.  The District has replaced this tank's dilapidated roof 
with a new roof equipped with photovoltaic  panels for energy savings and installed baffling 
inside the tank to improve solids settling capabilities. The MWSD water system also has three 
treated water storage tanks with a combined capacity of 662,000 gallons. Tank characteristics are 
summarized in Table 5.2, below.

Table 5.2 Treated Water Storage Tank Characteristics

Tank Material Tank 
Diameter (ft)

Base Elev. 
(ft)1

Overflow 
Elev. (ft)

Storage Capacity 
(Gallons) Year Built

Portola Estates Wood 34 560 575 100,000 1981

Alta Vista Steel 53 470 498 462,000 1976

Schoolhouse2 Concrete 32 180 197 100,000 1959
1 Base elevations from Montara Water System Map prepared by Citizens Utility Company of California in February 1999. Datum 
is NGVD 1988 as presented in USGS Quadrangle “Moss Beach.”
2This tank is being replaced as of this report writing.

The following necessary improvements were implemented at the storage tanks in the eight years 
of MWSD's ownership of the water system:

1. Alta Vista Tank Access Improvements:   Access improvements were completed to bring 
the tank in compliance with the Occupational Safety and Health Administration (OSHA) 
requirements and improve worker and public safety;

2. Alta  Vista  Tank  Controls  Improvements:   Controls  improvements  were  completed  to 
incorporate the new well source and increase efficiency of the Alta Vista Tank; 

3. Portola  Estates  Tank  Improvements:   Access  road  and  drainage  improvements  at  the 
Portola Estates Tank were completed to improve worker and public safety and to protect 
the environment; and

4. Schoolhouse Tank Replacement:   Design and construction  of two new 100,000-gallon 
tanks  at  the current  Schoolhouse water storage tank location  is  underway to improve 
supply reliability. 

5.2 Distribution System and Storage Design Criteria
Planning and design criteria adopted by the District’s Board of Directors at the December 18, 
2003 meeting,  have been utilized for the purpose of this Master Plan and are summarized in 
Tables 5.3 and 5.6. These design criteria are the main inputs for the distribution system analysis, 
and will help define the system deficiencies and guide the necessary system improvements.
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5.2.1 Distribution Pipeline System Criteria
The water distribution system must sustain a minimum working pressure of 40 psi during peak 
hour demand (PHD) conditions and 20 psi during fire flow conditions. In addition, velocity can 
be no higher than 8 feet per second (fps) during PHD conditions, and 12 fps during fire flow 
conditions. The design criteria for all demand conditions are presented in Table 5.3, below. 

Table 5.3  Distribution Pipeline System Criteria1 

Demand Condition Minimum Pressure Maximum Velocity Maximum Headloss 
Average Day Demand 50 psi 5 fps 3 ft/1000 ft
Maximum Day Demand 50 psi 7 fps 5 ft/1000 ft
Peak Hour Demand 40 psi 8 fps 7ft/1000 ft
Fire Flow Demand 20 psi 12 fps 10 ft/1000 ft

1 Criteria approved by MWSD Board of Directors, as part of the 2004 Master Plan submitted to CDPH

5.2.2 Storage Criteria
The  total  required  volume  of  storage  in  a  water  system  includes  water  for  operational, 
emergency, and fire-fighting uses. Operational storage is directly related to the amount of water 
necessary to meet peak demands. The intent of operational storage is to provide the difference in 
quantity between the customer's peak demands and the system's available supply. The volume of 
water allocated for emergency uses is decided based on the historical record of emergencies 
experienced, and on the amount of time which is expected to lapse before the emergency can be 
corrected. Water storage for fighting fires is regulated in quantity by the National Fire Code, 
Insurance Service Office, and local Fire Department.

Operational Storage
Operational storage is the quantity of water that is required to moderate daily fluctuations in 
demand beyond the capabilities of the production facilities, based on maximum daily demand. 
Water must be stored to supply the peak flows that exceed the maximum day production rate. 
Operational storage is then replenished during off-peak hours when the demand is less than the 
production rate. Operational storage for a typical system is approximately equal to 25 percent of 
the MDD.

Emergency Storage
Determination of the volume of emergency storage is a policy decision based on the assessment 
of  the  risk of  failures  and the  desired  degree  of  system reliability.  The amount  of  required 
emergency storage is a function of several factors including the diversity of the supply sources, 
redundancy,  and  reliability  of  the  production  facilities,  and  the  anticipated  length  of  the 
emergency outage. The vulnerability of the system is evaluated based on the susceptibility of the 
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system to varying degrees of emergencies and the ability of the utility to recover from these 
emergencies. An emergency is defined as an unforeseen or unplanned event that may degrade the 
quality or quantity of potable water supplies available to serve customers. There are three types 
of emergency events that a utility typically prepares for:

• Minor  emergency -  A  fairly  routine,  normal,  or  localized  event  that  affects  few 
customers,  such as  a  pipeline  break,  malfunctioning  valve,  hydrant  break,  or  a  brief 
power loss. Utilities plan for minor emergencies and typically have staff and materials 
available to correct them.

• Major emergency -  A disaster  that  affects  an entire,  and/or  large,  portion of  a water 
system, lowers the quality and quantity of the water, or places the health and safety of a 
community  at  risk.  Examples  include  water  treatment  plant  failures,  raw  water 
contamination,  or  major  power  grid  outages.  Water  utilities  infrequently  experience 
major emergencies.

• Natural disaster  - A disaster caused by natural forces or events that create water utility 
emergencies. Examples include earthquakes, forest or brush fires, hurricanes, tornadoes 
or high winds, floods, and other severe weather conditions.

For MWSD, the susceptibility of the system to these emergency situations have been evaluated 
based  on  the  District's  current  equipment  and  approach  to  handling  potential  emergency 
situations. The evaluation is presented in Table 5.4, below. 

Table 5.4 MWSD Emergency Preparedness

MWSD Emergency Situation Current Mitigating Approaches
Minor Emergencies:
Brief Power Loss (2hr)
Pipeline Break
Valve Malfunction

- Emergency generators for potential power loss
- Variable-Frequency Drives (VFDs) at pumps
- Agreement with Coastside Couty Water District (CCWD) 
to deliver water to the District in the event of an emergency

Major Emergencies:
Major Power Loss (8hr)
WTP Failure
Raw Water Contamination

- Emergency generators for potential power loss
- VFDs at pumps
- Agreement with CCWD to deliver water to the District in 
the event of an emergency

Natural Disaster: 
Earthquake
Forest Fire

- Agreement with CCWD to deliver water to the District in 
the event of an emergency; the effectiveness of this is 
contingent upon the state of CCWD's water system, as an 
earthquake would be a regional natural disaster. 

Upon  initial  evaluation  of  the  MWSD  system  and  system  vulnerabilities,  the  volume  of 
emergency storage should be calculated to provide enough water to sustain the needs of the 
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MWSD system in the most severe event: an earthquake. The system can recover from both minor 
and major emergencies in no more than 8 hrs. Minor and major emergencies would require less 
emergency water storage and are therefore included in the more conservative evaluation focused 
on earthquake preparedness. A general review was conducted of several other California water 
systems regarding the emergency storage calculation recommended for varying degrees of risk 
and types of water systems. Table 5.5 presents a range of emergency storage values for MWSD 
based on the reviewed methodologies and industry standards.  

Table 5.5 Emergency Storage Methodology Comparison

Methodology Formula
Current MWSD Emergency 
Storage Volume Required 

(gallons)
AWWA 
Recommended Target MDD for 8 hrs 157,916

50% of MDD .5 x MDD 236,879
DHS Guidelines ADD 318,418

Per Capita Estimate
2 Days (Time to restore normal 
water supply) x 50 gal/day x 
Population

442,200

AWWA Guidelines 2 x ADD 636,836

For the purpose of this analysis, the emergency storage requirement was based on the AWWA 
guidelines,  the  most  conservative  value.  Required  emergency storage  for  the  current  system 
demand is estimated to be 636,836 gallons. 

Fire Protection Storage
Two hours of fire flow must be provided at 2,000 gpm, which corresponds to a land use of  
multiple residential, one and two stories, and light commercial or light industrial development. A 
2,000  gpm  fire  for  two  hours  would  require  240,000  gallons  of  water.  Therefore,  MWSD 
requires 240,000 gallons of storage for fire fighting purposes. 

Storage Summary
The storage volumes required to upgrade the current system, and to provide for the expected 
future and ultimate growth, are presented in Table 5.6, below. There is a current storage deficit 
of  333,276 gallons,  and future  growth at  buildout  would require  an additional  of  1,153,765 
gallons of storage. 
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Table 5.6 Summary of Required Storage Volume

Current 2020 2040 Buildout
ADD 318,418 420,192 512,712 663,480
MDD 473,758 630,288 769,068 995,220
Operational Storage 
(25% of MDD) 118,440 157,572 192,267 248,805

Emergency Storage
(2 x ADD) 636,836 840,384 1,025,424 1,326,960

Fire Fighting Storage
(2 hr @ 2,000 gpm) 240,000 240,000 240,000 240,000

Total Storage Needed 995,276 1,237,956 1,457,691 1,815,765
Existing Storage 662,000 662,000 662,000 662,000
Current Storage Deficit 333,276 575,956 795,691 1,153,765

The additional storage should be placed in locations where it can best meet the needs of multiple 
pressure zones. Storage placed in upper zones is also available to the lower zones. Water stored 
in lower zones would only be available to the upper zones by utilizing a booster pump. Various 
locations  for  storage  facilities  were  evaluated  based  on  their  operational  performance  and 
flexibility, on their ability to provide water to multiple zones with minimal pumping, and on their 
expected costs.  The CIP in the following section includes  a storage project that meets  these 
requirements. 
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6.0 Capital Improvements Program

The results of analysis presented in previous sections demonstrate that MWSD’s water system 
requires  improvements  to  address  system  weaknesses,  continue  to  improve  water  supply 
reliability,  and  ensure  sufficient  response  under  daily  operational  scenarios,  fire  flow,  and 
emergency  conditions.  These  potential  improvements  make  up  the  District's  Capital 
Improvements  Program  (CIP)  and  include  the  rehabilitation  of  the  existing  infrastructure, 
addition of new facilities, development of new sources of supply, implementation of repair and 
replacement, and preventive maintenance programs. The proposed improvements are categorized 
as  near-term (Priority  Level  1)  or  long-term (Priority  Level  2),  based  on the  District's  CIP 
prioritization criteria. 

In  2003,  MWSD established  CIP  prioritization  criteria  that  serve  as  the  foundation  for  the 
District's  capital  improvements  decision-making process  to  ensure a  relevant  implementation 
schedule and adequate funding for the improvements. The criteria provides a method to rate the 
relative importance of a particular project based upon factors such as protection of public health, 
employee  safety,  legal  and  regulatory  requirements,  and funding  constraints.   These  criteria 
established which projects should be implemented in any given year and over the CIP planning 
horizon.   The  prioritization  criteria  used  by  MWSD  are  presented  in  Table  6.1,  below, 
categorized into three project levels, listed from most to least critical for implementation.

Table 6.1 Prioritization Criteria

Prioritization Level Description Examples 

Level 1
Mandatory Projects

“Must do”, highest 
priority. District has little 
or no control to defer.

(1) Projects required by law/legislation, 
regulations; 
(2) Projects protecting health and safety 
of employees and the public; and
(3) Project funded by others.

Level 2
Necessary Projects

Must be done.  District 
has moderate level of 
control over the timing of 
implementation.

(1) Projects required for providing 
adequate emergency storage and meeting 
fire flow requirements;
(2) Projects reducing water system losses 
and reducing pipeline leaks.

Level 3
Discretionary Projects

Should be done. District 
has significant level of 
control over the timing of 
implementation.

Projects that are required but can be 
deferred to a later date. Level 3 Projects 
could be completed as-needed, if Level 1 
or Level 2 Projects are postponed.
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6.1 Near-term Improvements
Near-term improvements are Priority Level 1 projects that almost exclusively address the system 
deficiencies  related  to  adding  new  customers  to  the  system.  Most  of  the  identified  system 
deficiencies are due to adding new connections to the system and increasing demand. The near-
term improvements will be implemented in the next 15 years, a timeline that is based on new 
system connections, construction feasibility, and cash flow. The projects and actions described 
below  would  allow  the  District  to  address  system  deficiencies  and  continue  to  operate  an 
efficient and reliable system. The proposed Priority Level 1 near-term improvements continues 
the District’s progress toward sustainability through investments that: (1) diversify sources of 
water supply, (2) improve water quality, (3) encourage conservation of water and energy, and (4) 
meet current and future infrastructure needs. The near-term improvements will be almost entirely 
funded through the Water Capacity Charge (WCC). 

Table 6.2, below, contains all  Priority Level 1 projects that have been formulated to provide 
benefit to, and be paid for by, new District customers. Two of the projects will provide some 
benefit to new and existing customers, and a percentage of these project costs will be funded 
through water rates.  A detailed discussion of each of the projects follows. 

Table 6.2 Capital Projects Required to Connect New Customers

1. Develop Additional Supply Reliability
2. Portola Tank Telemetry Upgrade
3. New and Upgraded PRV Stations
4. SCADA Improvements
5. Schoolhouse booster Pump Station - New
6. Treatment Upgrades
7. Phase I PWP Projects
8. PWP Phase II Development and Implementation
9. Valve Installation Program
10. New Water Storage Tank
11. Wagner Well Pump Upgrade
12. Water Main Upgrades
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6.1.1 Develop Additional Supply Reliability
This project provides for planning, permitting, and implementation of water supply augmentation 
to ensure that the water system's reliability remains intact with the addition of the new water 
customers to the system. Currently, the District has about 20 percent reliability and redundancy 
in  its  water  supply  portfolio  achieved  by  existing  District's  customers  through  adding  new 
sources, implementing water system improvements, securing the existing Airport Wells for its 
water supply portfolio, and through conservation. This portion of the water supply portfolio will 
initially be utilized to add new customers to the system; however, the supply reliability needs to 
be replenished and paid for by the new customers to ensure consistent continued reliability of the 
water system. The project includes new groundwater source development, surface water supply 
augmentation, and restoration of existing wells' capacity.

• The estimated  cost  of  this  project  is  $2,270,000 and will  be  paid  by new customers 
through the WCC. 

Specific potential supply enhancement projects are discussed below:

Portola Wells I, III, and IV Production Restoration 
The Portola Wells I, III, and IV Production Restoration Project includes re-drilling Portola Wells 
I, III, and IV, rehabilitating the wells, and replacing the pumping equipment to restore the wells 
to their original design capacity.  Balance Hydrologics estimated that re-drilling the three wells 
that would likely restore their production to the design levels: 

• Portola I Well depth would be increased from 332 ft to 600 ft
• Portola III Well depth would be increased from 300 ft to 600 ft
• Portola IV Well depth would be increased from 500 ft to 800 ft 

This increase in depth would potentially improve the rated capacity of each well by 5 to10 gpm 
for a total capacity restoration potential of 15 to 30 gpm.  Environmental compliance for the 
project  may  include  obtaining  a  Categorical  Exemption  (CatEx)  under  the  California 
Environmental Quality Act (CEQA) and a Coastal Development Exemption (CDX) or Coastal 
Development Permit (CDP). 

New Park Well Development
The  New  Park  Well  Development  Project  includes  drilling  and  developing  a  new  well  on 
District-owned  “Park  Well”  property,  potentially  including  a  treatment  system  for  iron  and 
manganese removal, and connecting the new well to the distribution system. The New Park Well 
would be located on the same property as the existing Park Well, either on the existing Tennis 
Court/Asphalt Pavement or near George Street, outside the flood zone.  Although no test drilling 
has taken place, potential well capacity has been estimated at 50 – 70 gpm, and high levels of 
iron  and  manganese  are  anticipated.   Environmental  compliance  for  the  project  will  likely 
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include fulfilling CEQA and LCP requirements and amending the District's Public Works Plan 
(PWP). 

Pillar Ridge Manufactured Home Community Water System Consolidation 
The Pillar Ridge Manufactured Home Community Water System (Pillar Ridge) Consolidation 
Project  is the consolidation of the Pillar  Ridge water system, inclusive of the water sources, 
storage, and treatment, into the MWSD system. The distribution system and customer service is 
anticipated to remain with Pillar Ridge.  With the consolidation, the following improvements 
would  be  made:  incorporation  of  the  Pillar  Ridge  water  system  controls  into  the  MWSD 
Supervisory Control and Data Acquisition (SCADA) system, adjustments to the District's system 
to accommodate a new pressure zone, and other miscellaneous improvements.  Currently, Pillar 
Ridge provides water to its customers from three groundwater wells and from MWSD.  The 
average production per well is reported at 14 – 20 gpm, with a maximum combined production 
of  62 -72 gpm.  The maximum demands on the system are approximately  70 gpm, and the 
difference between the well production and daily demand is met through the permanent metered 
connection from the MWSD system.  MWSD reserves 35 gpm of its supply capacity for Pillar 
Ridge.

By consolidating Pillar Ridge water system with the MWSD water system, the combined water 
system would gain further supply reliability.  MWSD will no longer have to reserve 35 gpm for 
Pillar Ridge to be available at a 24-hour notice.  To evaluate the potential additional supply that 
could be acquired by MWSD, a more comprehensive analysis of the Pillar Ridge water system 
and the consolidation project would be necessary.  There is also potential for additional source 
water supply to be acquired through the consolidation, as the Pillar Ridge system owns a fourth 
well that could be converted to a production well.  Environmental compliance for the project will 
likely include obtaining a CDX and CatEx under CEQA. There is grant funding potential for this 
project.  

6.1.2 Portola Tank Telemetry Upgrade
The existing Portola Tank currently operates with no telemetry link to the District's SCADA 
system.  While  this  arrangement  works  to  serve  existing  water  customers,  addition  of  new 
customers throughout the District's service area will require adding the tank to SCADA to ensure 
optimization of operations of the tank under new demand conditions.

• The estimated cost of this  project is  $50,000 and will  be paid by the new customers 
through the WCC. 
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6.1.3 New PRV Stations and Upgrade Existing
Due to the District's water system configuration and the terrain of the service area, the District 
operates  over  20  existing  pressure  regulating  stations  (PRVs).  With  the  addition  of  new 
customers throughout the service area, this project will install up to 5 new PRV stations and 
increase the capacity of up to 10 existing PRV stations. 

• The estimated cost of this project is $300,000 and will be paid by the new customers 
through the WCC. 

6.1.4 SCADA Improvements
The District operates an existing SCADA that has been significantly improved during the years 
of  public  ownership of  the  water  system.  However,  the  system operates  at  capacity  and it's 
expansion is required to accommodate addition of new water customers. This project will include 
the equipment and installation work required to expand the existing SCADA.

• The estimated cost of this  project is  $50,000 and will  be paid by the new customers 
through the WCC. 

6.1.5 Schoolhouse Booster Pump Station - New
The District owns and operates the existing Schoolhouse Booster Pump Station. The addition of 
new water customers throughout the service area necessitates installation of a new set of booster 
pumps to accommodate the distribution system expansion for new customers and a new set of 
parameters under which the system would operate when demand increases. The existing booster 
pump station building has no room to house these new pumps, and has reached the end of its 
useful life, so a new building would also be required. This project will include a new set of 
pumps, rehabilitation and/or replacement of the existing pumps, and a new building to house two 
sets of pumps. 

• The estimated cost of this project is $600,000; 50 percent of which will be paid by water 
rate revenues and 50 percent by the new customers' WCC. The new customers will be 
responsible for $300,000 of the total project cost.

6.1.6 Treatment Upgrades
The District's Airport Well No. 3 is currently off line and inoperable due to high levels of nitrate 
and  manganese.  The  District  does  not  need  to  operate  the  well  for  the  existing  customers, 
however, this well must be placed in operation once the new customers started being added to 
the water system. 
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• The estimated cost of the treatment upgrades required to return this well to an active 
status and gain the Department of Public Health approval is $320,000 and will be paid by 
new customers through the WCC.

6.1.7 Phase I PWP Storage Projects
The  District  developed  it's  Public  Works  Plan  (PWP) and  received  approval  of  the  Coastal 
Commission  to  design  and construct  various  improvements  to  the  water  system to  improve 
supply and delivery reliability. Initiated in 2004, the sizing of storage facilities was based on then 
current water demands and projections and on trends related to the average daily and maximum 
day demands.  The  PWP stated  that  additional  storage  volume of  1.088 MG was  needed  to 
supplement approximately 662,000 gallons of storage currently available. Due to a significant 
decrease in the customer water demand, lower unaccounted-for-water, and lower peaking factors, 
existing customers no longer require 1.75 MG of storage for emergency, operational, and fire 
protection needs. Based on current calculations, presented in Table 5.6, only 995,000 gallons are 
needed  for  existing  customers,  making  the  need  for  additional  storage  at  333,000  gallons 
(995,000 gallons less existing 662,000 gallons). The remaining storage capacity being developed 
(770,000 gallons; 1.1 MG less 330,000 gallons) will be utilized to accommodate new customers. 

• The resulting  770,000-gallon  surplus  will  be utilized  and paid  for  by the  new water 
customers, which constitutes about 70 percent of the storage cost, or $2,600,000 x 70% = 
$1,820,000. The cost of $1.82 million will be paid by new customers through the WCC.

6.1.8 PWP Phase II Development and Implementation
To secure all necessary environmental permits and in compliance with the PWP approved by the 
Coastal Commission in 2009, the District will undertake the environmental review process under 
CEQA and the Coastal Act. This work will include permitting the improvements included in the 
New Customer CIP.

• The estimated total cost of this effort is $1,450,000 and will be paid by new customers 
through the WCC.

6.1.9 Valve Installation Program
As part of the distribution system upgrade to accommodate addition of new customers to the 
water system, under this project, the District will install up to eight new isolation and control 
valves in strategic locations throughout the distribution system to allow flow improvements to 
serve new customers. 

• The estimated cost of this program is $165,000 and will be paid by the new customers 
through the WCC.
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6.1.10 New Water Storage Tank
The New Water Storage tank project will be in addition to the PWP Phase I storage volume and 
will be utilized for new customers beyond year 2020. 

• The estimated cost of this new 200,000-gallon storage tank is $550,000 and will be paid 
by new customers through the WCC.

6.1.11 Water Main Upgrades
Under the water main upgrade program, the District will undertake the effort of designing and 
constructing  new water  main  extensions  in  the  urban  areas  where  needed  and  upsizing  the 
existing distribution system mains to accommodate increasing demands due to the addition of 
new water customers. This program includes an estimated additional 7,800 linear feet of 6 to 8-
inch diameter mains designed and installed in the system. 

• The  estimated  cost  of  these  upgrades  is  $1.56  million  and  will  be  paid  by  the  new 
customers through the WCC.

6.1.12 Wagner Well Pump Upgrades
The existing District's Wagner Well operates within its design parameters in the existing water 
system.  Hydraulic  analysis  demonstrates,  however,  that  with  increased  demands  due  to  new 
water customers, Wagner Well pump would be unable to pump into the system. The pump and 
motor replacement is required to accommodate new customers. 

• The estimated cost of this upgrade is $25,000 and will be borne by the new customers 
through the WCC.

6.1.13 Near-Term Improvements Summary 
The costs associated with the near-term improvements are detailed in Table 6.3 on the following 
page.  The total  cost  of  all  Priority  Level  1  near-term improvements  is  approximately  $9.94 
million. Projects that are for the benefit of new customers and to be wholly or partially funded by 
the new customer WCC are appropriately represented; these projects make up $8.86 million of 
the near-term improvement costs. Projects that are for the benefit of existing customers and to be 
partially funded by existing customer water rates are appropriately represented; these projects 
make up $1.08 million of the near-term improvement costs. 
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Table 6.3 Near-Term Improvements Cost Summary 

Project Total 
Project Cost 

Covered 
through 

Water Rates

New 
Customer 

WCC
Develop Additional Supply Reliability $2,270,000 - $2,270,000
Portola Tank Telemetry Upgrade $50,000 - $50,000
New and Upgraded PRV Stations $300,000 - $300,000
SCADA Improvements $50,000 - $50,000
Schoolhouse booster Pump Station $600,000 $300,000 $300,000
Treatment Upgrades $320,000 - $320,000
Phase I PWP Storage Projects $2,600,000 $780,000 $1,820,000
Phase II PWP Development and Implementation $1,450,000 - $1,450,000
Valve Installation Program $165,000 - $165,000
New Water Storage Tank $550,000 - $550,000
Wagner Well Pump Upgrade $25,000 - $25,000
Water Main Upgrades $1,560,000 - $1,560,000

Total Cost Project Costs $9,940,000 $1,080,000 $8,860,000
        
The near-term improvements are planned to be implemented from FY 2010/2011 through FY 
2024/2025. A preliminary CIP expense budget has been developed and is included as Table 6.4, 
on the following page. 
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Table 6.4 Near-Term Improvements Capital Improvement Program Budget Projection 

Project 
Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14

Total
CIP Cost2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021 2021/2022 2022/2023 2023/2024 2024/2025

Develop Additional Supply  
Reliability $1,320,000 $50,000 $50,000 $50,000 $0 $0 $0 $0 $300,000 $500,000 $0 $0 $0 $0 $0 $2,270,000

Portola Tank Telemetry  
Upgrade $0 $0 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $50,000

New and Upgraded PRV 
Stations $0 $50,000 $50,000 $50,000 $50,000 $25,000 $25,000 $25,000 $25,000 $0 $0 $0 $0 $0 $0 $300,000

SCADA Improvements $0 $0 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $50,000

Schoolhouse Booster Pump 
Station Upgrade $0 $150,000 $300,000 $150,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $600,000

Treatment Upgrades $10,000 $100,000 $50,000 $50,000 $50,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $0 $0 $0 $0 $320,000

Phase I PWP Projects $2,600,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $2,600,000

Phase II PWP Development  
and Implementation $50,000 $400,000 $500,000 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,450,000

Valve Installation Program $0 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $0 $0 $0 $15,000 $15,000 $15,000 $15,000 $165,000

New Water Storage Tank $0 $0 $0 $50,000 $200,000 $300,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $550,000

Wagner Well Pump Upgrade $0 $0 $25,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $25,000

Water Main Upgrades $0 $300,000 $300,000 $300,000 $300,000 $360,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,560,000

Total Annual Cost $3,980,000 $1,065,000 $1,390,000 $1,165,000 $615,000 $710,000 $50,000 $50,000 $335,000 $510,000 $10,000 $15,000 $15,000 $15,000 $15,000 $9,940,000
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6.2 Long-term Improvements
Long-term system improvements are  Priority Level 2 projects that are important for increasing 
system efficiency and reliability. The District has some flexibility regarding the implementation 
of the identified long-term improvements. The projects identified as Priority Level 2 long-term 
improvement projects are described in detail below. 

6.2.1 Airport Wells Water Treatment Facility

The proposed Airport Wells Water Treatment Facility (Facility) would be sited at the east side of 
the Half Moon Bay Airport, just northwest of the fence line surrounding the existing Half Moon 
Bay Airport Administration Building,  and southwest of the Airport's frontage road. The new 
treatment system would be centrally located and serve all three airport wells. Water extracted 
from the three wells would first be blended to treat for manganese and then conveyed through the 
Airport  Wells  Water  Treatment  Facility’s  following  components:  two  granulated  activated 
carbon (GAC) tanks for 1,2,3-Trichloropropane removal, four ion exchange vessels for nitrate 
removal,  and two air  stripping towers for pH adjustment to treat  for corrosion potential.  Air 
stripping would also potentially be accomplished by (1) diffused aeration, (2) utilization of a 
spray nozzle and tray aerator, or (3) aeration by piping a diffuser down the wells and adding air 
directly into the groundwater. 

The Airport Wells  Water Treatment Facility would also include two fiberglass buildings that 
would house SCADA, controls, power systems, and a chlorination system. A new access road 
would be constructed off the Airport’s frontage road. The centralized treatment facility would be 
connected with the three existing wells and the District's distribution system via existing and new 
buried  pipelines.  Electrical  power  supply  to  the  Facility  would  be  through  buried  electrical 
conduits or solar panels. 

• The estimated cost of the Airport Wells Water Treatment Facility, including permitting 
and Department of Public Health approval, is $1,514,000

6.2.2 Alta Vista Water Treatment Plant Upgrade
The raw water source for the AVWTP is an impoundment of the Montara Creek. During the 
winter months, AVWTP is typically shut down due to the raw water turbidity increase during 
heavy rains, resulting in shorter filter runs. Turbidity is the reduction of clarity in water due to 
the presence of suspended or colloidal particles. Turbidity is commonly used as an indicator for 
the general condition of the water. The increase in surface water turbidity occurs during spring 
runoff and seasonal precipitation events as a result of increased overland flow and erosion. A 
more  robust  treatment  process  train  at  AVWTP,  including  pre-treatment  processes  such  as 
clarification (settling tank) and larger filtration units may potentially accommodate higher raw 
water turbidity with little reduction in filter performance. This would allow AVWTP to be used 
year round as a more reliable water supply source. A cost/benefit analysis of additional treatment 
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processes for both the Airport wells and the AVWTP should be performed to define the most 
cost effective alternatives. 

• The estimated cost of the Alta Vista Water Treatment Plant upgrade, including permitting 
and Department of Public Health approval, is $500,000.

6.2.3 Desalination
Seawater  desalination  may be  considered  a  long-term option,  particularly  if  the  opportunity 
arises to develop this resource on a regional basis. The capital, operating, and maintenance costs 
for this alternative may appear high at this time. Technological advancements, however, may 
make this option significantly more attractive in the near future. Desalination plants are available 
in small, portable setups that generate 100-200 gpm, and in large plants that generate several 
million gallons per day. Several issues need to be examined to assess the feasibility of seawater 
desalination as a source of potable water for the Montara area: location of desalination plant, 
brine disposal strategy, permitting, and cost of construction, operation, and maintenance.

• The estimated cost of planning, designing and implementing a desalination facility would 
be largely dependent upon the location and size of the facility. Preliminary investigations 
suggest that a desalination plant could cost between $4,970,000 to $6,000,000. 
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Average Rates of Production, All Sources, 2004 – October 2007

Source Rated Capacity 
(gpm)

Rates of Production (gpm)

2004 2005 2006 Jan-Oct 2007 Average Rate of 
Production

North Airport Well 100 77 51 46 49 56
South Airport well 55 44 43 40 41 42
Airport Well #3 100 62 65 90 77 73
Drake Well 35 37 40 34 37 37
Portola Well #1 9 7 6 5 5 6
Portola Well #3 10 7 7 6 7 7
Portola Well #4 16 8 3 5 9 6
Wagner Well #3 70 52 46 63 69 58
Montara Surface Diversion 75 66 67 69 51 63
Total Monthly Rate of Production 470 359 329 359 345 348
Total Groundwater Rate of Production 395 293 262 290 294 285

Average Rates of Production, All Sources, November 2007 - 2010

Source Rated Capacity 
(gpm)

Rates of Production (gpm)

Nov-Dec 2007 2008 2009 2010 Average Rate of 
Production

Alta Vista Well 150 41 75 81 91 72
North Airport Well 100 53 55 64 62 58
South Airport well 55 48 37 32 25 35
Airport Well #3 100 67 54 60 38 55
Drake Well 35 37 38 36 37 37
Portola Well #1 9 8 5 6 5 6
Portola Well #3 10 7 7 6 6 6
Portola Well #4 16 10 6 8 7 8
Wagner Well #3 70 73 73 64 65 69
Montara Surface Diversion 75 22 51 55 67 49
Total Monthly Rate of Production 620 365 400 412 404 395
Total Groundwater Rate of Production 545 343 349 357 337 346
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2004 Monthly Production Data
Jan-04 Feb-04 Mar-04 Apr-04 May-04 Jun-04 Jul-04 Aug-04 Sep-04 Oct-04 Nov-04 Dec-04 Total 

Production
N. Airport Well 333,890 202,780 104,900 629,130 747,140 1,000,110 495,470 1,021,420 2,197,710 1,290,660 316,790 512,400 8,852,400

S. Airport Well 778,870 972,180 806,970 1,586,650 2,088,760 2,168,910 2,120,940 2,044,140 1,975,030 1,723,820 1,588,930 1,826,810 19,682,010

Airport Well #3 1,620,780 1,454,660 1,719,280 2,793,080 2,683,820 2,161,420 1,452,070 1,549,660 1,627,050 1,343,490 1,213,590 805,150 20,424,050

Drake Well 1,442,860 1,290,500 1,400,080 1,478,970 1,514,190 1,518,750 1,514,520 1,510,970 1,518,980 1,501,210 1,477,380 1,567,860 17,736,270

Portola Well #1 324,150 297,890 299,150 266,350 298,920 281,280 290,690 295,210 283,150 275,900 274,350 278,220 3,465,260

Portola Well #3 0 0 349,510 370,070 380,440 361,130 366,400 359,920 340,390 341,060 327,390 332,620 3,528,930

Portola Well #4 480,260 444,820 449,190 369,710 384,190 378,290 389,110 326,250 273,500 208,500 200,880 198,510 4,103,210

Wagner Well #3 1,862,870 1,691,330 1,805,780 2,072,960 2,020,630 2,025,650 1,955,640 1,952,410 1,935,590 1,796,320 1,680,480 1,904,810 22,704,470

Montara Creek 2,415,900 2,145,600 2,653,600 1,533,300 3,222,500 3,149,700 3,256,500 3,076,700 2,909,800 2,304,600 2,244,400 1,634,100 30,546,700

Total Monthly 
2004 Production 9,259,580 8,499,760 9,588,460 11,100,220 13,340,590 13,045,240 11,841,340 12,136,680 13,061,200 10,785,560 9,324,190 9,060,480 131,043,300

2005 Monthly Production Data
Jan-05 Feb-05 Mar-05 Apr-05 May-05 Jun-05 Jul-05 Aug-05 Sep-05 Oct-05 Nov-05 Dec-05 Total 

Production
N. Airport Well 697,990 436,900 724,300 787,120 826,490 652,870 553,590 430,760 440,610 205,920 175,760 262,210 6,194,520

S. Airport well 1,782,830 1,696,510 1,745,200 1,616,180 1,760,140 1,738,970 1,757,000 1,672,860 1,450,600 1,589,260 1,528,950 1,514,370 19,852,870

Airport Well #3 1,003,250 661,070 1,155,800 788,230 1,382,530 1,894,540 2,863,070 3,216,770 2,578,360 2,741,550 2,471,900 2,379,800 23,136,870

Drake Well 1,522,410 1,281,320 1,407,460 1,302,600 1,461,330 1,496,440 1,631,360 1,495,540 1,354,460 1,377,150 1,373,900 1,467,190 17,171,160

Portola Well #1 277,090 245,500 267,160 263,670 256,990 232,630 241,010 240,510 241,620 240,040 231,250 237,660 2,975,130

Portola Well #3 335,720 298,800 329,600 319,980 327,750 308,100 314,870 311,260 300,280 304,520 291,200 296,510 3,738,590

Portola Well #4 194,940 165,460 119,110 195,870 179,040 152,120 87,990 12,110 59,260 59,260 32,650 0 1,257,810

Wagner Well #3 1,825,310 1,670,660 1,864,160 1,483,220 1,575,280 1,507,340 1,727,700 1,890,250 1,719,020 1,762,890 1,759,970 1,942,610 20,728,410

Montara Creek 1,667,000 1,819,100 1,827,700 2,773,200 2,679,900 2,797,700 3,057,500 3,068,800 2,891,700 2,778,200 2,259,300 1,621,400 29,241,500

Total Monthly 
2005 Production 9,306,540 8,275,320 9,440,490 9,530,070 10,449,450 10,780,710 12,234,090 12,338,860 11,035,910 11,058,790 10,124,880 9,721,750 124,296,860
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2006 Monthly Production (Gallons)
Source Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 Jul-06 Aug-06 Sep-06 Oct-06 Nov-06 Dec-06 Total 

Production
N. Airport Well 346,600 183,430 443,990 229,040 575,860 1,464,560 1,252,640 296,090 245,790 190,270 421,940 224,410 5,874,620

S. Airport well 1,597,240 1,591,350 1,462,920 1,305,640 1,585,310 1,617,650 1,571,620 1,439,120 1,313,210 1,316,440 1,276,600 1,132,960 17,210,060

Airport Well #3 2,455,890 2,341,560 2,455,550 2,231,840 2,680,040 3,510,980 3,151,620 2,283,820 1,912,550 1,722,420 2,773,560 1,852,210 29,372,040

Drake Well 1,464,940 1,238,060 1,504,090 1,448,320 1,501,750 1,613,440 1,579,610 1,313,590 1,248,940 1,240,060 2,540 352,430 14,507,770

Portola Well #1 222,470 185,600 255,540 216,200 266,740 251,110 253,300 243,810 222,820 236,220 222,900 62,330 2,639,040

Portola Well #3 299,740 274,690 305,820 222,520 0 0 117,480 357,660 332,620 352,070 328,910 333,220 2,924,730

Portola Well #4 11,860 0 0 0 105,070 103,930 179,640 437,750 407,400 415,930 392,180 379,400 2,433,160

Wagner Well #3 2,200,610 1,865,420 2,191,810 2,142,380 1,609,710 0 838,190 2,515,570 2,279,220 2,069,980 2,576,510 2,313,460 22,602,860

Montara Creek 1,243,500 2,037,800 1,070,400 1,096,400 2,500,800 2,936,300 3,062,600 3,065,000 2,967,100 2,948,100 2,627,300 2,190,500 27,745,800

Total Monthly 
2006 Production 9,842,850 9,717,910 9,690,120 8,892,340 10,825,280 11,497,970 12,006,700 11,952,410 10,929,650 10,491,490 10,622,440 8,840,920 125,310,080

2007 Monthly Production (Gallons)
Source Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07 Total 

Production
Alta Vista Well - - - - - - - - - 3,970 1,572,300 1,798,500 3,374,770

N. Airport Well 32,120 175,270 62,490 70,960 223,640 551,580 290,400 456,910 407,850 321,440 226,100 173,520 2,992,280

S. Airport well 1,074,110 984,150 1,064,260 1,109,110 1,131,380 1,353,850 1,804,120 1,921,580 1,704,950 1,594,710 1,449,300 1,506,640 16,698,160

Airport Well #3 1,048,660 1,489,160 1,509,090 1,562,100 2,015,520 2,508,740 2,055,280 2,213,300 1,740,030 1,384,030 1,160,190 989,090 19,675,190

Drake Well 1,251,860 1,267,260 1,285,010 1,306,040 1,333,680 1,412,840 1,484,800 1,501,588 1,370,535 1,462,547 1,355,136 1,310,911 16,342,207

Portola Well #1 0 0 0 0 79,510 249,560 260,450 333,250 338,440 383,110 366,860 350,350 2,361,530

Portola Well #3 337,770 302,420 330,600 305,110 331,660 292,400 302,390 279,840 304,960 284,540 299,120 301,410 3,672,220

Portola Well #4 395,310 360,410 394,160 343,530 312,540 372,560 412,940 308,700 453,380 461,510 437,960 438,640 4,691,640

Wagner Well #3 1,805,090 1,805,090 2,123,710 2,259,830 2,292,980 2,264,760 2,334,470 2,407,530 2,162,290 2,268,860 2,130,670 1,936,720 25,792,000

Montara Creek 2,866,800 1,391,200 2,228,200 1,672,600 2,131,100 1,802,400 1,731,900 1,645,700 1,868,400 1,480,700 273,300 0 19,092,300

Total Monthly 
2007 Production 8,811,720 7,774,960 8,997,520 8,629,280 9,852,010 10,808,690 10,676,750 11,068,398 10,350,835 9,645,417 9,270,936 8,805,781 114,692,297
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2008 Monthly Production (Gallons)
Source Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Total 

Production
Alta Vista Well 1,863,000 2,957,400 2,519,000 2,707,300 2,867,200 2,935,500 2,853,100 2,994,200 2,891,000 2,737,100 2,987,000 2,965,900 33,277,700

N. Airport Well 101,070 21,700 8,960 5,460 72,890 142,060 16,240 14,110 7,120 0 10,610 32,970 433,190

S. Airport well 1,444,940 986,250 1,083,380 1,106,560 1,278,680 1,287,120 1,288,230 1,259,440 1,209,100 1,128,160 1,050,740 1,019,308 14,141,908

Airport Well #3 901,770 260,090 240,980 627,410 1,087,910 1,336,680 749,700 719,380 773,490 320,090 410,410 326,690 7,754,600

Drake Well 1,231,373 717,954 594,040 887,606 1,068,330 1,037,700 1,136,410 1,038,070 1,045,000 1,106,390 989,920 908,600 11,761,393

Portola Well #1 337,540 290,540 318,320 150,710 0 0 0 0 211,050 343,080 310,990 301,460 2,263,690

Portola Well #3 300,080 252,970 310,120 260,780 307,480 292,670 291,080 287,320 268,410 275,100 72,050 247,680 3,165,740

Portola Well #4 429,880 354,280 424,210 189,050 0 0 0 0 251,450 449,430 442,420 429,140 2,969,860

Wagner Well #3 2,001,170 875,730 507,500 1,042,300 1,479,970 1,466,100 1,668,970 1,548,080 1,417,980 1,594,360 1,279,410 996,108 15,877,678

Montara Creek 0 915,400 2,555,700 2,694,900 3,049,700 2,725,800 2,630,200 2,453,100 2,092,400 1,714,700 1,347,400 1,168,300 23,347,600

Total Monthly 
2008 Production 8,610,823 7,632,314 8,562,210 9,672,076 11,212,160 11,223,630 10,633,930 10,313,700 10,167,000 9,668,410 8,900,950 8,396,156 114,993,359

2009 Monthly Production (Gallons)
Source Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Total 

Production
Alta Vista Well 2,842,100 2,648,100 2,970,300 2,737,500 3,036,900 2,985,600 3,728,700 3,430,400 3,273,000 3,411,900 3,418,400 3,335,300 37,818,200

N. Airport Well 27,400 25,550 19,330 66,080 99,280 62,830 17,800 12,700 122,280 130,250 167,840 89,620 840,960

S. Airport well 859,222 345,520 321,420 692,490 860,910 850,380 450,040 697,430 226,780 575,325 630,418 298,480 6,808,415

Airport Well #3 87,530 25,750 10,190 45,000 390,990 498,370 347,340 276,310 12,750 0 12,890 18,590 1,725,710

Drake Well 975,810 891,290 997,030 181,840 1,231,340 1,229,370 1,340,430 1,339,780 1,320,590 900,030 538,140 1,352,150 12,297,800

Portola Well #1 305,730 266,120 279,640 269,000 263,730 271,630 262,160 262,460 251,960 228,280 229,480 219,970 3,110,160

Portola Well #3 284,170 261,050 285,200 277,680 281,870 268,790 270,040 267,250 255,270 257,920 245,150 248,130 3,202,520

Portola Well #4 414,130 360,360 384,280 374,450 371,050 352,880 351,220 371,480 377,290 377,450 365,580 351,170 4,451,340

Wagner Well #3 1,189,262 1,229,290 1,332,140 1,543,580 1,251,770 1,303,040 1,626,730 2,564,660 2,616,810 2,329,980 2,571,270 2,088,880 21,647,412

Montara Creek 1,306,100 840,700 1,153,700 1,205,500 1,135,200 1,013,500 913,100 870,600 758,400 775,100 726,300 567,500 11,265,700

Total Monthly 
2009 Production 8,291,454 6,893,730 7,753,230 7,393,120 8,923,040 8,836,390 9,307,560 10,093,070 9,215,130 8,986,235 8,905,468 8,569,790 103,168,217
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2010 Monthly Production Data (Gallons)
Source Jan-10 Feb-10 Mar-10 Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10 Oct-10 Nov-10 Dec-10 Total 

Production
Alta Vista Well 3,032,400 2,737,600 2,177,700 2,184,700 1,491,500 2,016,400 2,510,800 2,479,400 2,908,300 3,189,400 3,323,500 3,724,000 31,775,700

N. Airport Well 90,140 11,650 119,720 33,950 83,180 65,930 231,700 39,350 4,580 7,140 26,170 8,300 721,810

S. Airport well 321,195 134,225 147,920 168,150 166,578 100,650 309,600 31,200 1,950 21,000 11,700 22,050 1,436,218

Airport Well #3 13,300 0 14,390 17,470 6,690 1,390 0 0 0 0 0 0 53,240

Drake Well 1,003,680 728,570 979,200 849,270 887,440 905,490 1,156,630 817,420 598,080 667,310 644,370 632,580 9,870,040

Portola Well #1 221,540 194,380 233,270 230,270 242,340 225,480 213,250 191,980 164,860 189,860 125,240 210,400 2,442,870

Portola Well #3 213,980 236,300 268,770 260,430 265,130 251,960 254,750 226,500 203,290 232,160 156,100 250,490 2,819,860

Portola Well #4 376,520 316,440 347,950 345,000 322,360 300,580 319,770 276,240 246,800 269,400 178,960 300,340 3,600,360

Wagner Well #3 2,201,070 1,806,940 2,017,440 1,881,970 1,948,590 1,975,200 2,256,990 2,001,180 1,822,410 1,584,150 1,552,710 1,595,070 22,643,720

Montara Surface 
Diversion 381,200 659,500 1,526,200 1,725,800 3,118,500 3,135,300 3,172,700 3,275,800 2,907,800 2,250,000 1,739,800 796,800 24,689,400

Total Monthly 
2010 Production 7,855,025 6,825,605 7,832,560 7,697,010 8,532,308 8,978,380 10,426,190 9,339,070 8,858,070 8,410,420 7,758,550 7,540,030 100,053,218

Average Monthly Production Data (Gallons)
Source Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Avg

Alta Vista Well 2,579,167 2,781,033 2,555,667 2,543,167 2,465,200 2,645,833 3,030,867 2,968,000 3,024,100 3,112,800 2,825,300 2,955,925

N. Airport Well 232,744 151,040 211,956 260,249 375,497 562,849 408,263 324,477 489,420 306,526 192,173 186,204

S. Airport well 1,122,630 958,598 947,439 1,083,540 1,267,394 1,302,504 1,328,793 1,295,110 1,125,946 1,135,531 1,076,663 1,045,803

Airport Well #3 1,018,740 890,327 1,015,040 1,152,161 1,463,929 1,701,731 1,517,011 1,465,606 1,234,890 1,073,083 1,148,934 910,219

Drake Well 1,270,419 1,059,279 1,166,701 1,064,949 1,285,437 1,316,290 1,406,251 1,288,137 1,208,084 1,179,242 911,627 1,084,532

Portola Well #1 241,217 211,433 236,154 199,457 201,176 215,956 217,266 223,889 244,843 270,927 251,581 237,199

Portola Well #3 253,066 232,319 311,374 288,081 270,619 253,579 273,859 298,536 286,460 292,481 245,703 287,151

Portola Well #4 328,986 285,967 302,700 259,659 239,179 237,194 248,667 247,504 295,583 320,211 292,947 299,600

Wagner Well #3 1,869,340 1,563,494 1,691,791 1,775,177 1,739,847 1,506,013 1,772,670 2,125,669 1,993,331 1,915,220 1,935,860 1,825,380

Montara Creek 1,411,500 1,401,329 1,859,357 1,814,529 2,548,243 2,508,671 2,546,357 2,493,671 2,342,229 2,035,914 1,602,543 1,139,800

Avg Monthly 
Production 8,853,999 7,945,657 8,837,799 8,987,731 10,447,834 10,738,716 11,018,080 11,034,598 10,516,828 9,863,760 9,272,488 8,704,987 116,222,476
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Source Production, 2004 - 2010

Source
Gallons Produced per Source

2004 2005 2006 2007 2008 2009 2010
Alta Vista Well 3,374,770 33,277,700 37,818,200 31,775,700
North Airport Well 8,852,400 6,194,520 5,874,620 2,992,280 433,190 840,960 721,810
South Airport well 19,682,010 19,852,870 17,210,060 16,698,160 14,141,908 6,808,415 1,436,218
Airport Well #3 20,424,050 23,136,870 29,372,040 19,675,190 7,754,600 1,725,710 53,240
Drake Well 17,736,270 17,171,160 14,507,770 16,342,207 11,761,393 12,297,800 9,870,040
Portola Wells 11,097,400 7,971,530 7,996,930 10,725,390 8,399,290 10,764,020 8,863,090
Wagner Well #3 22,704,470 20,728,410 22,602,860 25,792,000 15,877,678 21,647,412 22,643,720
Montara Creek 30,546,700 29,241,500 27,745,800 19,092,300 23,347,600 11,265,700 24,689,400

Production, Consumption, and Unaccounted-for-Water Calculation 
2004 2005 2006 2007 2008 2009 2010

Total Production (MG) 131.04 124.30 125.31 114.69 114.99 103.17 100.05
Average Daily Production (gpd) 359,023 340,539 343,315 314,225 315,050 282,653 274,118

Total Annual Consumption (MG) 117.4 114.97 111.17 104.62 106.72 98.94 92.83
Average Daily Consumption (gpd) 321,649 314,983 304,574 286,642 292,393 271,066 254,318

Unaccounted-for-water (MG) 13.64 9.33 14.14 10.07 8.27 4.23 7.22
Unaccounted-for-water (gpd) 37,374 25,556 38,741 27,583 22,657 11,587 19,800
Percent of Unaccounted-for-water 10.41 7.5 11.28 8.78 7.19 4.1 7.22

Maximum Daily Demand Calculation
Year Maximum Daily Demand (gpd) Month of MDD
2006 534,360 July
2007 511,980 August
2008 437,440 June
2009 406,780 July
2010 478,230 July

Average MDD 473,758
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