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4.2.3 Irrigation Use

An existing 10-inch PVC (C900) pipeline currently supplies the Ocean Colony area with
water from the wellfield just south of the SAM WWTP. It may be feasible to deliver recycled
water to the golf courses through this pipeline. However, to be conservative and at the
request of the District, it will be assumed that a new pipeline will be necessary to convey
recycled water from the SAM plant to the Ocean Colony site.

Since the existing irrigation water comes from non-potable groundwater supply, the golf
courses have a separate irrigation water distribution system. Irrigation water is currently
stored in three lakes on the golf courses, with approximately six to eight acre-feet of usable
storage.

4.3.1 Water Demand Estimate

4.2.4 Treatment Upgrade Requirements

4.3 SKYLAWN MEMORIAL PARK CEMETERY

Skylawn Memorial Park Cemetery is approximately 5 miles east of the SArvt treatment plant
on Highway 92. The cemetery is approximately 1100 feet in elevation above SAM.
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The cemetery currently purchases water from CCWD. From July 1, 2000 to June 30, 2001,
Skylawn Memorial Park Cemetery purchased 44.9 MG of water, and from July 1, 2001 to
June 30, 2002, Skylawn Memorial Park Cemetery purchased 40.3 million gallons of water.

The cemetery irrigates approximately 80 acres of land, for a usage of 1.75 ftIyr. Skylawn
Memorial Park Cemetery therefore requires approximately 140 acre-feet per year (afy).

Over an eight month irrigation cycle, water usage will average about 0.20 million gallons per
day (mgd). An estimated peak usage of 0.35 mgd occurs during hot summer months.
Irrigation water demand estimates were based on CCWD water purchase records.

The potential for expansion of irrigated property exists, although the cemetery currently
receives its full allotment of water. Future expansion would therefore necessitate the

development of an additional irrigation supply.

Recycled water for irrigation of unrestricted access golf courses, such as those at Ocean
Colony, must meet Title 22 disinfected tertiary recycled water standards. In order to achieve
these standards, the SAM WWTP must be upgraded to tertiary treatment. Disinfected
tertiary treatment requires filtration and additional chlorine contact time.

The southwest corner of the WWTP has sufficient space to accommodate either continually
backwashed (CBW) sand filters or cloth media disk filtration, which both meet Title 22
requirements. Additional disinfection contact time could be achieved by converting an
unused primary sedimentation basin to a chlorine contact basin. Unused aeration basins
could be used for onsite storage of recycled water to balance peak flow demands.
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4.3.3 Irrigation Use

4.3.4 Treatment Upgrade Requirements

4.3.2 Water Quality

4.4 SUMMARY OF PROJECT ALTERNATIVES
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The Ocean Colony golf courses will require approximately 0.57 mgd of irrigation water on a

seasonal basis and construction of a pipeline from the SAM WWTP to onsite storage
ponds. Skylawn Memorial Park Cemetery will require an approximate average of 0.20 mgd
of irrigation water and construction of a pipeline from SAM to the cemetery's reservoir.
Some of Skylawn Memorial Park Cemetery's recycled water can be supplied in the winter
due to available reservoir storage. Figure 4.2 shows current irrigation water usage for the

two sites.

Recycled water for irrigation of cemeteries such as Skylawn Memorial Park Cemetery
Memorial Park is required to meet Title 22 disinfected secondary-23 recycled water
standards. In order to achieve these standards, upgrades will be necessary at the SAM
WWTP, including additional chlorine contact time.

At the request of the District, it is assumed for the purposes of this study that irrigation
water supplied to the Skylawn Memorial Park Cemetery will be disinfected tertiary recycled
water. Public perception, usage restrictions, and water quality were considered. In order to
achieve these standards, the SAM WWTP must be upgraded to tertiary treatment.
Disinfected tertiary treatment requires filtration and additional chlorine contact time.

The southwest corner of the WWTP has sufficient space to accommodate either continually
backwashed (CBW) sand filters or cloth media disk filtration, which both meet Title 22
requirements. Additional disinfection contact time could be achieved by converting an
unused primary sedimentation basin to a chlorine contact basin. Unused aeration basins
could be used as onsite storage of recycled water to balance peak flow demands.

The cemetery utilizes an existing on-site reservoir with a capacity of 49 acre-feet. The
reservoir would allow recycled water to be supplied during off-peak times, including the
winter rainy season when irrigation is not necessary. A pipeline to supply recycled water
would need to be constructed from the SAM WWTP to the reservoir. The right·of-way of
Highway 92 is not a possible pipeline route. The preliminary proposed pipeline route follows
the course of PG&E power lines to the north of Highway 92. The cemetery has a separate
irrigation water distribution system.

Skylawn Memorial Park Cemetery receives irrigation water primarily from the upper Crystal
Springs Reservoir. Recycled water would not be equivalent to the current water quality,
although it will meet the irrigation parameters detailed in Table 4.3. Water could be
purchased from CCWD at times when high-quality water is needed to supplement the
recycled water supply.

o
C:
o
o
o
o
o
o
o
o
o

C:
CJ
CJ
CI
Ci
CI
CI
C
C
C
C]
C
o
o
o
o
c
o
o
c)
o
Ci
o
o
o
C)

CJ
o
o
u
C)

o
o



100000000000000000000000000000000000000000000

o

5

35 • ---- -;;--:;;....
,...-
....

30 I
'··.i

1·"- ." ........
....

;:l--r........

1/1 25
,...... .... .....
.' .- .- .'

c
.... ....... .......

.2
.' .

iij

......... .",..'- .
C)

..... .••..•.•..

c .>. ..- .'
~ 20

.'.......'
:i

.... ........ .......-
Gi

..... ..'
Cl

."...... .' ..'
l'Cl

~ 15

.....- ..'
c

........
0 f?1 ....

:;:; ..' .........
l'Cl -Cl

~., ...
.;:
.= 10

Sep-oO Nov-DO Jan-01 Mar-01 May-01 Jul-01 Sep-01 Nov-01

(Ocean Colony data available for 2001 only)

Jan-02 Mar-02 May-02 Jul-02

LEGEND

IZ2l Skylawn Memorial Park Cemetery

_ Ocean Colony Golf Courses Figure 4.2
SKYLAWN MEMORIAL PARK CEMETERY

AND OCEAN COLONY GOLF
ACTUAL IRRIGATION WATER USAGE

CCWD PRELIMINARY ECONOMIC FEASIBILITY STUDY

Coc1002g3-6550.cdr



Although the estimated combined peak daily irrigation demand (1.1 mgd) exceeds the
preliminary design recycled water flow rate from SAM (1.0 mgd), other factors allow the
peak demand to be met. For example, both potential locations have onsite storage, allowing
off-peak pumping. Additionally, the storage reservoir at Skylawn Memorial Park Cemetery
will allow some of the cemetery's irrigation supply to be pumped during the winter off-

season.

Table 4.1 Average and Peak Daily Irrigation Demands by Month
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District

Ocean Colony Golf Skylawn Cemetery Total Combined

Average Peak Average Peak Average Peak
Month (mgd) (mgd) (mgd) (mgd) (mgd) (mgd)

Jan 0 0 0.01 0.01 0.01 0.01

Feb 0 0 0.01 0.01 0.01 0.01

March 0.09 0.12 0.12 0.16 0.22 0.28

April 0.38 0.50 0.12 0.16 0.50 0.65

May 0.57 0.74 0.27 0.35 0.84 1.10

June 0.57 0.74 0.27 0.35 0.84 1.10

July 0.57 0.74 0.20 0.26 0.77 1.00

Aug 0.57 0.74 0.20 0.26 0.77 1.00

Sept 0.53 0.69 0.10 0.12 0.63 0.82

Oct 0.38 0.50 0.10 0.12 0,48 0.62

Nov 0.09 0.12 0.02 0.02 0.11 0.14

Dec 0 0 0.02 0.02 0.02 0.03

Note: Due to the availability of onsite storage at both possible users, off-peak pumping will
meet irrigation demand without exceeding the available f10wrate of recvcled water.
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4.4.1 Flow Peaking Factors

A peak month demand for irrigation use was estimated based on information on historical
demand and is presented in Table 4.1. Figure 4.3 graphically depicts the monthly demand
variation for the two sites. Peak demand was approximated using a peaking factor of
1.3 and assuming that irrigation would occur 21 days per month. Ocean Colony Golf peak
daily irrigation demand is 0.74 mgd, Skylawn Memorial Park Cemetery peak demand is
0.35 mgd, and the combined peak daily demand is approximately 1.10 mgd.

December 31, 2002
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4.5.1 Irrigation Water Demand and Water Quality

4.5 RECYCLED WATER FOR IRRIGATION USES

The implementation of either or both projects will require SAM to upgrade to tertiary
treatment, including filtration and extended chlorine contact time. Table 4.2 summarizes the
project alternatives.

Irrigation water demand is discussed specifically for each potential user in this chapter. The
irrigation season was assumed to be mid-March through mid-November, or about eight

months of the year.

4-8December 31,2002
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Standard water quality gUidelines for irrigation were compiled and compared to effluent
water quality, as presented in Table 4.3. Effluent data was collected by the WWTP for key
irrigation water quality parameters on November 20, 2002, and is attached in Appendix C.
These constituents are not regularly monitored, so special sampling was conducted for

comparison purposes.

Table 4.4 summarizes the probable use restrictions of recycled SAM wastewater effluent for
irrigation. In Tables 4.3 and 4.4, it can be seen that salinity (electroconductivity and total
dissolved solids), sodium, chloride, and bicarbonate levels fall within the moderate degree
of restricted use category. Also, the combined nitrogen levels are considered a severe use
restriction. The restrictions indicate that an increased level of management should

accompany any irrigation.

Table 4.2 Reuse Project Alternatives Summary
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District

Irrigated Annual Seasonal
Area Demand Demand(1) Off-Peak

Project Alternatives (acres) (AFY) (gpd) Usage

1. Ocean Colony Golf Courses Only 210 430 570,000 N

2. Skylawn Memorial Cemetery Only 80 150 200,000 y

3. Both Ocean Colony and Skylawn 290 580 770,000 Y

Note:
(1 ) Seasonal demand based on average f10wrate during the eight-month irrigation

season.
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Table 4.3 Water Quality Guidelines for Irrigation(1)
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District

Notes:
(1) Adapted from University of California Committee of Consultants (1974), and Ayers and

Westcot (1984).
(2) Method and Timing of Irrigation: Assumes normal surface and sprinkler irrigation methods are

used. Water is applied as needed, and the plants utilize a considerable portion of the
available stored soil water (50% or more) before the next irrigation. At least 15 percent of the
applied water percolates below the root zone (leaching fraction [IF] > 15%).

(3) Site Conditions: Assumes soil texture ranges from sandy loam to clay with good internal
drainage with no uncontrolled shallow water table present.

(4) Definitions of "The Degree of Use Restriction" terms:
None =Recycled water can be used similar to the best available irrigation water.
Slight =Some additional management will be required above that with the best available
irrigation water in terms of leaching salts from the root zone and/or choice of plants.
Moderate =Increased level of management required and choice of plants limited to those
which are tolerant of the specific parameters.
Severe =Typically cannot be used due to limitations imposed by the specific parameters.

(5) SAM Effluent Values based on data collected November 20,2002.
(6) Permeability is evaluated based on the combination of sodium adsorption ratio (SAR) and

Electrical Conductivity (EC) values.

December 31, 2002
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Established Criteria
Degree of Use Restriction(2,3,4),
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540

SAM
Effluent
Value(S)

>3.0

>500

>735570-355

>100

0.7-3.0

90-500

6.5-8.4 (normal range)
(see combined N values below)

(see combined N values below)

<5 5-30 >30

<70

<100

<0.7

<90

Slight to
None Moderate Severe
<0.7 0.7-3.0 >3.0
<450 450-2000 >2000

ECw
>0.7 0.7-0.2 <0.2
>1.2 1.2-0.3 <0.3
>1.9 1.9-0.5 <0.5
>2.9 2.9-1.3 <1.3
>5.0 5.0-2.9 <2.9

<3 3-9 >9
<70 >70

SAR

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

dS/m

mg/l.

Units

pH

Ammonia (NH4)

Nitrate (N03)

Combined Nitrogen (N)

Irrigation Water Key
Quality Parameter

Salinity ECw

TDS
Permeability(6)

SAR = 0-3 and Eew =

SAR =3-6 and Eew =
SAR = 6-12 and Eew =

SAR =12-20 and ECw =
SAR =20-40 and Eew =

Sodium (Na)

Surface

Sprinkler

Chloride (CI)
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Boron (B)

Bicarbonate
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Table 4.4 Recycled Water Use Restrictions
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District

Water Quality Parameter Degree of Restriction

Salinity Slight

Permeability None

Sodium Slight to Moderate (surface)
Slight to Moderate (sprinkler)

Chloride Slight (surface)
Slight to Moderate (sprinkler)

Boron None

Bicarbonate Slight to Moderate

Total Nitrogen Severe

4.5.2 Specific Irrigation Use Guidelines

Salinity should not be a limiting factor, except on the most sensitive plants. Most grasses
and landscape plants are tolerant of the levels of sodium ion present. Normal irrigation
inefficiencies and rainfall should prOVide adequate leaching to provide a favorable salt

balance in the root zone.

However, recent experience with several golf course irrigation projects along the coastal
area has shown that golf course superintendents may prefer a lower sodium absorption
ratio (SAR). To reduce the SAR, gypsum could be added to the recycled water either on­

site at the golf course or at the WWTP.

Ornamentals and turfgrasses may respond to elevated total nitrogen levels with excessive

growth. The rate of application and timing of nitrogen fertilizer should be adjusted as
needed to prevent the addition of excess levels of nitrogen. Grasses tend to absorb high

levels of nitrogen, making them tolerant of excess amounts in the soil.

4.5.3 General Irrigation Use Guidelines

It is important to understand that the successful long-term use of irrigation water depends
on numerous factors, including rainfall, leaching, soil drainage, irrigation water
management, salt tolerance of plants, and soil management practices, in addition to water

quality.
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ChapterS

5.1.1 Water Quantity

5.1.2 Treatment Facility Upgrades

5.1 PROJECT FACILITIES AND INFRASTRUCTURE

5-1December 31, 2002
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DEVELOPMENT OF PROJECT ALTERNATIVES

5.1.2.2 Filtration

Cloth media or sand filtration units could be used to decrease the total solids and turbidity
prior to disinfection. Preliminary cost estimates were based on continuous backwash sand
filters, which have the advantage of producing a constant filter reject water stream,
therefore minimizing the hydraulic loading on the wastewater treatment plant.

The flocculation system provides low energy mixing and at least five minutes of detention
time. The system should be placed directly before filtration to allow the floc to form properly
but not to settle out. Packaged flocculation basins, constructed of steel or concrete
chambers can be used. A concrete chamber, cast integrally with the filter walls, was
assumed for sizing, locating, and costing purposes. The required volume, based on a
design flow of 1.0 mgd, is approximately 500 cubic feet.

5.1.2.1 Coagulation and Flocculation

Necessary pretreatment before filtration will include equipment to store, miX, and dose
coagulants, initial rapid mixing, and flocculation with sufficient contact time.

The selection and dosage of coagulant, such as alum and polymer, would be pilot tested
prior to installation, to ensure low turbidity filter influent. An in-line static mixer is
recommended for the rapid mix process. The static mixer, placed in the pipe from the
secondary effluent pump station to the flocculation tank, requires minimal space and is
relatively inexpensive. In addition, an in-line static mixer requires little or no maintenance.

Supplying recycled water to both users will require a flowrate of approximately 1.0 million
gallons per day (mgd). based on peak irrigation demand and storage available. Current
Sewer Authority Mid-Coastside (SAM) Wastewater Treatment Plant (WWTP) average dry
weather flow is 1.5 mgd. The SAM facility can feasibly be upgraded to produce 1.0 mgd of
recycled water for irrigation with minor modifications to the existing treatment train.

SAM WWTP upgrades to achieve tertiary treatment would include coagulation, flocculation,
filtration, increased disinfection contact time, and storage and pumping. Figure 5.1 shows
the existing and proposed SAM WWTP process schematic. Figure 5.2 shows the existing
and proposed SAM WWTP site layout.
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5.1.2.3 Disinfection

The filtration and flocculation system should be covered to prevent biological growth and
airborne materials from entering the treatment facilities. Covering the basins provides
protection from particles larger than 1/4 inch, which may plug the filters.

The Parkson Dynasand Filter is one type of continuous backwash, upflow, deep bed,
granular media filter. The filter media is continuously cleaned and redistributed on top of the
sand bed allowing for an uninterrupted flow of filtrate and reject water.

A total contact time of 120 minutes based on the maximum monthly demand flow will be
used to meet the regulation criteria. One of the existing unused primary sedimentation
basins has sufficient volume to be converted to a chlorine contact basin. A study will be
required by the DHS to verify that the modal contact time is a minimum of 90 minutes.

5-4December 31, 2002
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The SAM plant currently has two chlorine contact basins designed to provide 60 minutes of
contact time at 2.0 mgd each. The existing contact basins will be maintained for normal
effluent disinfection. Chlorine disinfection contact time must be increased to ensure
pathogen reduction to meet the Title 22 total coliform limit of 2.2 MPN/100 mL. A 90-minute
modal contact time and a minimum CT (chlorine concentration in mg/L times the contact
time in minutes) of 450 mg/L min are required. The modal contact time is defined as the
time elapsed between the time a tracer such as a dye or salt is injected into the influent and
the time the highest concentration is found in the effluent from the contact chamber.

A new recycled water pump station is necessary to distribute the flow to storage. Separate
vertical turbine pumps will be necessary to supply recycled water to each user. Pumping
design criteria to the Ocean Colony golf courses will be based on a flow of 1.0 mgd and an
estimated total head of 140 feet over the three-mile distance. Pumping design to Skylawn

5.1.2.4 Storage and Pumping

Storage of the recycled water will be required to compensate for the fluctuations in diurnal
influent WWTP flow and variations in reuse demand. Onsite flow equalization storage at the

WWTP is available in an unused 250,OOO-gallon aeration basin.

Storage is also available at both potential use locations. Storage at the cemetery includes
an existing reservoir with capacity of 49 acre-feet. Irrigation water storage at the golf
courses consists of three small lakes, with approximately 6 to 8 acre-feet of usable storage.

For the required treatment capacity of 1.0 mgd, six deep-bed, top-feed DSF-50 filtration
modules are recommended. Three concrete basins, each with two filter modules, will be
required. Each of the three concrete basins has 100 square feet of filter area for a total of
300 square feet. With all three basins in service, the design loading rate would be
2.3 gallons per minute (gpm)/ft2. With one basin out of service, the loading rate would be
3.5 gpm/ft2.
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5.1.4 Transmission Pipeline Sizing

5.1.5 Transmission Pipeline Routing

5.1.3 Personnel Staffing Requirements

Memorial Park Cemetery will be based on a flow of 0.5 mgd and an estimated total head of
1300 feet over the five-mile distance. Figure 5.3 shows the proposed pumping and
distribution network.

5-5December 31, 2002
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Preliminary routing is shown in Figure 5.6 and discussed in the following paragraphs.

5.1.5.1 Ocean Colony Golf Course Pipeline Routing

The transmission line would leave the WWTP and parallel the existing pipeline that delivers
water to the golf courses from the wellfield just south of the SAM WWTP. The existing
wellfield and pump station would remain in place for possible future or supplemental use.

A 10-inch diameter PVC pipeline from the WWTP was assumed to deliver recycled water to
the golf courses. An 8-inch diameter steel pipeline would be necessary to deliver water to
Skylawn Memorial Park Cemetery due to the elevation difference. The pipelines were sized
for maximum day flows at a velocity of 5 feet per second (fps). A Hazen-Williams C value of
130 was selected for all pipeline sizing.

5.1.5.2 Skylawn Memorial Park Cemetery Pipeline Routing

Pipeline routing to the cemetery was selected based on field reconnaissance, aerial
photography, discussions with the agencies, and preference for the most direct route. There
is no available right-of-way along Highway 92, and was not considered. The transmission
line to Skylawn Memorial Park Cemetery is therefore proposed to follow the right-of-way of
the PG&E power lines, which runs to the north of Highway 92. The reservoir at Skylawn
Memorial Park Cemetery is approximately 1100 feet in elevation above the SAM WWTP.

The upgrade to tertiary treatment at the SAM WWTP will require minimal to no additional
staffing, based on discussions with SAM personnel and current staffing and operator levels.
Training in the operation and maintenance of the tertiary facilities will be necessary.

Although sufficient recycled water quantity exists to meet irrigation needs of each project
individually, sufficient direct supply may not exist during peak demand for irrigation of both
sites. However, on-site storage can be utilized to meet peak irrigation demands. Figures 5.4
and 5.5 show irrigation demand, supply, and storage quantity for Ocean Colony and
Skylawn Memorial Park Cemetery Cemetery, respectively, for proposed irrigation of both
sites.
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5.1.6 Pump Stations

Two additional booster pump stations would be required for delivery to Skylawn Memorial
Park Cemetery, in addition to the on-site recycled water pump station. The booster pump
stations will require installation of surge control due to high pressure. However, standby
power at the booster pump stations would not be necessary, as the recycled water is used
solely for irrigation.

A secondary effluent pump station will be necessary to convey secondary effluent through
the tertiary facilities.

An effluent pump station would be required to deliver recycled water to either potential user.
The pump stations for either use will require approximately the same flow rate and
horsepower. Pumping to the cemetery will require much greater pressure head due to the
elevation increase of 1100 feet, whereas the golf course has no significant elevation
difference from the SAM WWTP.
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Tertiary Facilities Design Criteria is contained in Table 5.1.
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Table 5.1 Tertiary Facilities Design Criteria
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District

Project Alternative

1: Ocean 2: Skylawn 3: Both
Criteria Colony Cemetery Sides

Design Flow (mgd) 1.0 0.5 1.0

Secondary Effluent Pump Station

Type Vertical Turbine Vertical Turbine Vertical Turbine

Number of Pumps 1 + 1 Standby 1 + 1 Standby 1 + 1 Standby

Capacity (mgd) 1.0 0.5 1.0

Coagulation/Flocculation

Number of Stages 2 2 2

Volume (gal) 12,000 6,000 12,000

Minimum Detention time (min) 15 15 15

Filters

Size (sf) 300 200 300

Design Loading Rate (gprnlsf) 2.33 1.75 2.33

Loading Rate (gprnlsf)
(one basin out of service) 3.5 3.5 3.5

Chlorine Contact Tank

Volume (gal) 105,000 105,000 105,000

Contact Time (min) 150 300 150

Onsite Storage (gal) 250,000 250,000 250,000

Recycled Water Pump Station

Type Vertical Turbine Vertical Turbine Vertical Turbine

Number of Pumps 1 + 1 Standby 1 + 1 Standby 2 +2 Standby

Capacity (mgd) 1.0 0.5 1.5
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6.1.1 General

6.1 COST ESTIMATES

6.1.2 Production and Distribution Project Costs

6-1December 31,2002
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Project costs of the facilities are divided into the following elements:

1. Customer retrofits.

2. Treatment plant facilities.

3. Distribution system.

Each element is discussed below. These costs were based on previous project experience.

Project costs include estimated costs of construction, engineering design, construction
management and inspection, and contingencies for estimating and construction, where
applicable. Estimating and construction contingencies are assumed to be 25 percent and
10 percent of the estimated construction cost, respectively. Administration, legal, planning,
design, and construction management costs are estimated to be 30 percent of the total

construction cost at the basis of the study.

Chapter 6

ECONOMIC CONSIDERATIONS

Costs for the Environmental Impact Report (EIR) have not been included but could range
from several hundred thousand to several million dollars.

Planning level cost estimates were prepared for the three alternatives; providing recycled
water (1) to Ocean Colony golf courses only, (2) to Skylawn Memorial Park Cemetery only,
and (3) to both users. The cost elements include project costs for production, distribution,
operation, and maintenance expenses, and user costs to convert to recycled water.
Estimated costs are also reported in dollars-per-100 cubic feet of delivered water. Revenue
from the sale of recycled water was not considered in these estimates. However, it is
generally charged at approximately 75 to 80 percent of the cost of potable water and is a
potential source of revenue to the District. The possible cost for Coastside County Water
District (CCWD) to purchase the water from the Sewer Authority Mid-Coastside (SAM)
Wastewater Treatment Plant (WWTP) was not considered in the cost estimates. Cost
estimates do not contain a cost to prepare an Engineer's Report which will be needed by
the DHS for final recycled water delivery approval. .

Cost estimates are based on data from other typical recycled water projects, information
from the District and from SAM WWTP, and from Carollo in-house cost information.
Construction costs are based on an average of the Engineering News-Record 20 Cities and
San Francisco area Construction Cost Indices (ENR = 7100, November 2002).
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6.1.3 Customer Retrofits

6.1.3.3 Project Costs

The project costs for each alternative are shown in Table 6.1.

It is assumed for the purposes of this study that both potential users have a separate
irrigation distribution system and will not need on-site retrofitting to utilize recycled water,
other than connecting the new reuse pipeline to the existing irrigation meter. Therefore, no
costs have been estimated for retrofitting irrigation systems at the potential locations.

6.1.3.4 Cost Assumptions

Costs for flocculation/coagulation and tertiary filtration for the option including both users
are assumed equal to costs for the option supplying only Ocean Colony, since they have
similar recycled water design flow rates. Costs for chlorine contact basin modifications are
assumed equivalent for all three options. Costs for facility piping, recycled water pumping,

and pipelines are considered additive.

6-2December 31, 2002
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6.1.4 Operation and Maintenance Costs

Operation and Maintenance costs (O&M) are comprised of the following items:

1. Purchased power (pumping costs).

2. Chemicals (sodium hypochlorite, alum, polymer, and gypsum).

3. Maintenance of the filtration system.

4. Maintenance of the distribution system.

5. General administration.

6. Labor.

6.1.3.2 Recycled Water Pipeline

Construction costs for the distribution system include pipe material, excavation, installation,
bedding material, backfill material, transport, and paving where applicable. Pipe material
costs are based on PVC purple pipe for transmission to Ocean Colony and steel pipe for
transmission to Skylawn Memorial Park Cemetery. Valves and appurtenances are included
in the costs. The costs of acquiring easements for pipeline construction and maintenance
are not included in this estimate.

6.1.3.1 Treatment Plant Facilities

Costs have been developed for providing tertiary treatment and storage facilities. Facilities
include pumping, flocculation/coagulation, sand filters, modified chlorine contact basins,
storage tanks, and recycled water pumps. A gypsum storage and metering system is also
assumed to be needed to adjust the SAR from about 5.0 to around 3.0. The gypsum
system includes a storage silo, instrumentation and metering panels, and associated piping
and appurtenances.
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Table 6.1 Reuse Project Alternatives, Estimated Capital and Project Costs
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District
Estimated Costs Project Alternative

(ENR=7,100, November 2000)
1: Ocean 2: Skylawn 3: Both

Description Colony Cemetery Users

Customer Connections $3600 $3600 $7200

Secondary Effluent Pump Station $90,000 $70,000 $90,000

FlocCUlation/Coagulation $200,000 $150,000 $200,000

Tertiary Filtration(1) $600,000 $400,000 $600,000

Chlorine Contact Basin
(Primary Sedimentation Basin Conversion) $75,000 $75,000 $75,000

On-Site WWTP Storage
(Aeration Basin Conversion) $40,000 $40,000 $40,000

Gypsum Facility (if necessary) $100,000 $50,000 $150,000

Recycled Water Pump Station $125,000 $300,000 $425,000

Booster Pump Stations $0 $200,000 $200,000

Subtotal $1,230,000 $1,285,000 $1,780,000

Yard Piping(2) 15%

Electrical and Instrumentation(2) 15%

Sitework(2) 10%

Recycled Water Pipeline $975,000(3) $3,750,000(4) $4,725,000(5
)

Subtotal $2,700,600 $5,552,000 $7,224,200

Estimating Contingency 25%

Construction Cost (ENR=71 00) $3,375,750 $6,940,750 $9,030,250

Administration, Legal, Planning, Design,
20%

and Construction Management

Total Project Cost $4,050,000 $8,330,000 $10,840,000
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Notes:
(1) Cost assumed is for a Parkson Dynasand Continuous Backwash Sand Filter.
(2) Cost based on percentage of total costs listed above.
(3) Estimated 15,000 LF of 10" PVC at $65/LF.
(4) Estimated 30,000 LF of 8" steel with 1100 feet elevation gain at $125/LF.
(5) Includes costs for both recycled water distribution pipelines.
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6.1.4.7 Labor

6.1.4.6 General Administration

6.1.4.4 Maintenance ofDistribution System

The average annual maintenance expense for the distribution system is $2,800 per mile per
year, based on the WWTP's current costs for maintaining the sewer collection system.

6.1.4.5 Maintenance ofPump Stations

The pump station maintenance cost is assumed to be 1 percent of the pump station
construction costs. Costs included are for the secondary effluent pump station, the recycled

water pump station, and the booster pump station.

6-4December 31,2002
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No additional labor costs are expected, given current SAM WWTP staffing and operator

grade levels.

6.1.4.8 Operation and Maintenance Costs

The additional O&M costs at the WWTP estimated for the implementation of the three

project alternatives are shown in Table 6.2.

General administration includes costs associated with customer accounting, meter reading,
employee salaries not included elsewhere, benefits, insurance, office and other
miscellaneous costs associated with operating a water system. The general administration

cost is estimated to be similar to the costs associated with maintenance of the tertiary

treatment facilities, distribution system, and pump stations.

6.1.4.3 Maintenance of the Tertiary Treatment Facilities

The average annual maintenance expense for the tertiary treatment system is based on
$250 per million gallons treated. For the project alternative involving distribution only to
Skylawn Memorial Park Cemetery, the maintenance expense is based on $400 per million
gallons treated to adjust for the low flow rate.

Increased chemical costs include the addition of alum and polymer for coagulation and
increased sodium hypochlorite use and extended contact time required for disinfection.
Gypsum is also included for SAR adjustment. Sodium hypochlorite costs are based on
current SAM WWTP costs. Alum, polymer, and gypsum costs are based on typical values
from other recycled water projects in California.

6.1.4.1 Purchased Power

The majority of purchased power will be used to pump the recycled water. Average flow
pumping is used to determine the power consumption. The costs are based on an average
of $0.08 per kilowatt-hour.

6.1.4.2 Chemicals
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6.1.4.9 Cost Summary and Cost per 100 Cubic Feet Delivered

An annual cost-per-100 cubic feet of delivered recycled water was estimated based on the
above project costs and O&M expenses. A six percent interest rate at 20 years was used to
convert the project cost to an annual basis. The annual costs and the costs-per-100 cubic
feet are shown in Table 6.3.

Table 6.3 Reuse Project Alternatives - Estimated Cost-Per-100 Cubic Feet
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District

Project Alternative

1: Ocean 2: Skylawn 3: Both
Description Colony Cemetery Users

Project Costs (Present Worth) $4,050,000 $8,330,000 $10,840,00

Annualized Project Costs (6% over 20 years) $353,000 $726,000 $945,000

Annual O&M Costs $202,000 $136,000 $315,000

Total Annual Costs $555,000 $863,000 $1,260,000

Dollars per 100 Cubic feet delivered $2.99 $13.26 $5.03

Table 6.2 Reuse Project Alternatives - Estimated O&M Costs
Water Reclamation Program Preliminary Economic Feasibility Study
Coastside County Water District

Project Alternative

Description
1: Ocean 2: Skylawn 3: Both
Colony Cemetery Users

1. Additional Chemical Requirements $34,100 $8,900 $46,000
2. Purchased Power (Pumping Costs) $6,200 $20,700 $26,900
3a. Maintenance of Distribution System $8,400 $14,000 $22,400
3b. Maintenance of Tertiary Treatment $50,000 $20,000 $60,000
3c. Maintenance of Pump Stations $2,150 $5,700 $7,150
4. General Administration $60,550 $39,700 $89,550
5. Labor - - -

Subtotal $161,400 $109,000 $252,000

Estimating Contingency 25%

Total Annual Operations and Maintenance $202,000 $136,000 $315,000

Notes:
(1) Chemical charges are for additional chlorine, alum, polymer, and gypsum.
(2) All power costs estimated to be purchased at $0.08 per kilowatt-hour.
(3) Distribution maintenance costs based on $2,800 per mile.
(4) Administration costs assumed equivalent to total maintenance costs.
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Detailed cost estimates and the upgraded WWTP site plan are included in Appendix E.
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6.2.1 Potential Grant and Loan Assistance

6.2 FINANCIAL ASSISTANCE

Several programs may be available for grants and loans related to the construction and
development of recycled water.

Projects for which water recycling is utilized for the purpose of water supply (as opposed to
pollution control) may be funded by either the State Revolving Fund for Construction of
Wastewater Treatment Facilities (SRF) or the SWRCB's Water Recycling Loan Program
(WRLP). A water supply-type recycling project will be funded under the WRLP unless 1) the
WRLP funding cap is exceeded, 2) there are insufficient funds in the WRLP, 3) the
applicant requests a zero-percent interest loan, or 4) the applicant proposes a Design-Build
contract.

6-6December 31 , 2002
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Water supply recycling projects are placed in Priority Class C as water recycling projects
that are cost effective when compared to the development of new sources of water. These
projects must meet the requirements contained in the WRLP guidelines, as well as the
requirements of the SRF policy. Water recycling in Half Moon Bay meets Water Recycling
Project Category I, new water supply, and is therefore eligible for up to $15 million from the

WRLP contingent upon fund availability.

The SRF may grant up to $75,000 (50 percent matching) for water recycling feasibility
planning studies. The study requirements are outlined on the SWRCB website.
Construction grants and loans are also available for funding of up to $5 million (25 percent
matching). Additional funding opportunities may include the Calfed Bay-Delta Authorization
Act through U.S. Senators Barbara Boxer and Dianne Feinstein and the California
Department of Water Resources' Consolidated Water Use Efficiency Program.

Estimated planning level cost per unit (100 cubic feet) of treated, distributed, and delivered
recycled water are shown in Table 6.3. The cost for delivery to Ocean Colony Golf Courses
only is $2.99 per 100 cubic feet, to Skylawn Memorial Park Cemetery only is $13.26 per
100 cubic feet, and to both users is $5.03. The higher cost for delivery only to Skylawn
Memorial Park Cemetery is the result of increased costs for construction, operation, and
maintenance of a high pressure pipeline to deliver water to the site at 1100 feet elevation
above the treatment plant and less f10wrate to offset capital costs for tertiary treatment.

Californians recently passed Proposition 50, which allocates bond money for water quality,
supply, and safe drinking water projects, including recycled water projects. Funding for
design/construction is currently planned to be similar to acquiring funds from 2002's
Proposition 13 (Le., 25 percent of total project cost or a $5 million maximum). The funds are
expected to be on a ''first-ready, first-provided" basis so as to meet the needs of the
projects that are ready to construct first. This bond proposition may provide significant
funding possibilities for projects involving recycled water use and water supply reliability.
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6.3 NON-ECONOMIC CONSIDERATIONS

One of the most influential non-economic considerations is public perception. The public
has the ability to delay or even halt an entire project if they do not agree with its need or

purpose.

Any site converted to the use of recycled water would also need to have signed agreements
from both parties receiving and distributing the water. The agreements set the acceptable
conditions for the recycled water for both the user and the WWTP. Internal agreements
would also be needed since the WWTP is operated by SAM and water is supplied by
CCWD. Since the use of recycled water would offset potable use, consideration must also
be given to the displaced revenue. Operating agreements for this situation would also need

to be made.

Another non-economic consideration is the quality of the water. In addition to meeting the
Department of Health Services criteria, the irrigation sites have water quality constituents
that must be met for their operation to occur successfully. The pH range can be achieved
by several different means. The irrigation sites are usually concerned with high salt levels in
the water and soil. This also can be controlled to a degree through proper irrigation

management and selecting salt-tolerant plants.

The use of recycled water at Skylawn Memorial Park Cemetery would reduce the demand
on upper Crystal Springs Reservoir, and protect water availability during drought periods.
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Recycled water projects should not be reviewed simply based on costs, as in most cases
recycled water use provides additional benefits. In some instances, the benefit may be seen
as providing an additional water supply for drought situations or to provide for planned
growth. The benefit could also be seen as alleviating a political pressure at the state or local
level. One example is in the Monterey area where the farmers were experiencing extensive
seawater intrusion. Another example can been seen in the San Jose area that was
experiencing planned growth due to Silicon Valley, yet was discharging to a salt water
marsh in the south bay and converting it to fresh water. The use of recycled water for
irrigation is helping to save the salt water marsh and its endangered species.

When considering the implementation of any water reuse project, non-economic as well as
economic factors must be reviewed. Based on the information reviewed and developed for
this study, no fatal flaws were uncovered with serving recycled water to either potential
customer. If a need does arise in the future for either potential user to desire to use
recycled water, the goal can be feasibly met with the use of the SAM WWTP's effluent. The

non-economic factors most likely represent key issues that are seen as either advantages
(benefits) or disadvantages. They may also represent implementation concerns that could
extend a project beyond its desired start-up date. These issues and concerns also have
very different impacts on the various publics such as internal agencies, ratepayers,
homeowners, or environmental groups.
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Meeting the existing and possible future permit conditions is also a main consideration.
Even if recycled water is the politically correct use of this valuable resource in California, if
its use will degrade the quality of the effluent, and therefore the ability of the plant to meet
discharge requirements, then this must also be closely reviewed for solutions.
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Ocean Colony Golf Course currently uses well water supplied from near Pilarcitos Creek.
The conversion of this golf course property to recycled water rather than well water could
aid in alleviating the potential for salt water intrusion.
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