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Central Marin Sanitation Agency/Marin Municipal Water District

EXECUTIVE SUMMARY

ES.1 INTRODUCTION AND BACKGROUND

The purpose of this study is to determine the feasibility of developing a recycled water
system to augment water supplies for Marin Municipal Water District (MMWD). The
development of recycled water service within the Central Marin Sanitation Agency (CMSA)
service area would offset potable water use and promote the beneficial use of recycled
water. Financial support for the Feasibility Study was provided from the State Water
Resources Control Board Water Recycling Planning Grant Program, MMWD, and CMSA.

The CMSA wastewater treatment plant has an average dry weather permit capacity of 10
million gallons per day and was recently expanded to treat up to 125 million gallons per day
during peak wet weather. The current average daily flow rate is approximately 7.9 million
gallons per day.

MMWD'’s existing water supplies come from a combination of local surface water
(approximately 20,000 acre-feet per year), imported water (approximately 7,500 acre-feet
per year) from Sonoma County Water Agency, and recycled water (approximately 650 acre-
feet per year). The projected per capita water use is approximately 129 gallons per day per
capita in 2015, reducing to 119 gallons per day per capita by 2035 due to MMWD'’s
continued conservation efforts.

The CMSA wastewater treatment plant currently produces Disinfected Secondary-23
recycled water to send to Remillard Park Pond to provide habitat for an endangered
species of turtle. In a 1988 agreement between CMSA and the City of Larkspur, CMSA
agreed to provide recycled water as needed for maintaining the water level in Remillard
Park Pond. Recycled water is provided during the dry season when requested by the City of
Larkspur due to a low water level in the pond. Typically, Remillard Park pond requests
water for two to four weeks during the summer months. Water deliveries range from
216,000 gallons per day to 400,000 gallons per day. CMSA also recently received approval
from the State for a recycled water truck filling station for licensed commercial haulers using
recycled water in MMWDs service area. The filling station is planned to be operational by
the end of 2015.

ES.2 PROJECT ALTERNATIVES

The recycled water uses considered in this study include irrigation, commercial reuse, dual-
plumbing at San Quentin Prison, and direct potable reuse. Irrigation, commercial, and dual
plumbing uses would require the addition of filtration and disinfection to meet California Title
22 unrestricted reuse standards. Direct potable reuse would require advanced treatment
facilities, including ozone, biologically aerated filtration, membrane filtration to remove any
bacteria or small particles, followed by reverse osmosis, which removes salts, viruses and
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contaminates. Then the water would be further treated with advanced oxidation, which
would provide another barrier for virus kill as well as destruction of trace organic
compounds, resulting in a water that would meet or exceed all drinking water standards.
This purified water would be blended with existing water supplies for distribution.

Once the potential recycled water customers were identified, the recycled water demand
was estimated and/or confirmed for each type of use. The quantity of water that could be
made available for direct potable reuse was estimated based on the supply available from
the wastewater treatment plant and also the amount the MMWD system could accept in this
area, with the lesser of the two dictating the planning/design flows.

The potential recycled water demands for the customer sites identified are summarized in

Table ES1 by type of use.

Table ES1 Initial Recycled Water Market Identification for Urban Uses
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Use Type

Number of Sites

Total Estimated Annual
Demand (acre-feet per year)

Landscape Irrigation
Commercial Uses
San Quentin Prison

Total

168
25
4
197

404.9
44.7
152.5
602.1

The broad categories of customers, as shown in Table ES1, were subdivided into six sub-
groups representing 6 geographical regions throughout the CMSA service area. These sub-
groups were developed in order to help organize the service area into practical distinct
regions that could be served recycled water independently. Each region was identified
because it contained either one “anchor” customer (a relatively high single demand) or
because it consisted of several densely spaced demands which, when aggregated
together, could create a cost effective recycled water alternative. Approximately 75 percent
of the identified urban use customers fell within these six sub-groups. The remaining users
were determined too small to be served cost effectively with recycled water.

Table ES2 summarizes the identified irrigation and commercial recycled water demands for
each of the six sub-groups, while Figure ES1 illustrates their proposed locations.
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Table ES2  Total Potential Urban Reuse Customer Demands by Sub-group
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Average Annual | Total Annual Potential
Number Recycled Water Recycled Water Use
of Demand, (million gallons
Sub-Group Customers | (acre-feet per year) per day)
1 - CMSA North 27 44 0.04
2 - San Quentin Prison (SQP) 4@ 154 0.14
3 - Marin Country Mart 11 34 0.03
4 - Greenbrae 68 106 0.09
5 - Kentfield 23 81 0.07
6 - Doherty Drive 14 113 0.01
Total 147@ 532 0.47

Notes:

(1) Includes boiler use, dual plumbing, landscape irrigation, and on-site car wash. Landscape
irrigation would require additional treatment for salts removal.

(2) The two Operation and Maintenance users included in both CMSA North and SQP are only
counted once in the total.

Four conceptual alternatives were developed out of the sub-groups. Within each of these
conceptual alternatives, up to 5 sub-alternatives were assessed to select the preferred
alternatives to be further evaluated. A total of 17 sub-alternatives were considered and
reviewed. The conceptual alternatives can generally be described as the following:

. Reuse at San Quentin — using recycled water delivered from CMSA for four uses at
San Quentin Prison: dual plumbing, boiler make-up water, onsite car washing, and
landscape irrigation.

. Urban Reuse from Centralized Treatment — using recycled water delivered from
CMSA for landscape irrigation and commercial use to offset potable water use.

o Urban Reuse from Satellite Treatment — pulling wastewater from a collection system
pump station and treating it through a satellite treatment facility for urban reuse close
to the point of treatment.

. Direct Potable Reuse — providing potable water offset using advance treatment
technologies and detention of the purified water prior to blending into the MMWD
water distribution system.

After the initial evaluation of the 17 sub-alternatives on the basis of costs and
implementation, the resulting preferred alternatives were developed and are summarized in
Table ES3. Table ES4 provides the economic comparison of the preferred alternatives.
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Table ES3  Summary of Preferred Alternatives — Basis of Alternatives
Comparison
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Demand/Capacity
Recycled Treatment/
Water Distribution System
Alt. Delivered, Capacity,
No. Alt Name (acre-feet per year) | (million gallons per day)
1A |SQP - Conventional 154 0.20
1B |SQP - Microfiltration 154 0.20
1C SQP - Mlcroflltratlon/Reverse 154 0.20
Osmosis
3D |Kentfield Select 42 0.12
3E |Greenbrae Select 49 0.14
4B |Direct Potable Reuse 2,260 2

Table ES4  Economic Comparison of Preferred Alternatives®?
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Annual Unit Cost per
Capital Project Cost, Acre-Foot of
Alt. Cost, Cost, $Millions/ | Net Potable
No. Alt. Name $Millions | $Millions® year® Offset
1A |SQP - Conventional $5,270,000| $6,590,000| $381,000 $2,490
1B |SQP - Microfiltration $6,820,000| $8,530,000®| $447,000 $2,920®
SQP - Microfiltration/
1C o $8,250,000| $10,310,000| $529,000 $3,440
3D |Kentfield Select $4,250,000| $5,310,000| $297,000 $7,130
3E |Greenbrae Select $5,490,000| $6,860,000| $367,000 $7,570
qp |DfectPotable Reuse | ¢33 350,000) $43,360,000| $2,874,000 $1,270
Notes:

(1) Based on Engineering News Record Construction Cost Index - San Francisco of 11,155

(July 2015).

(2) The costs presented above are for new facilities to meet the demands listed.

(3) Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).

(4) Includes Operations & Maintenance Costs and annualized project cost (discounted at 1% over
a 30-year period).

(5) If instead of chlorine disinfection UV disinfection is used the Project Cost is $8.75 million and
the unit cost per acre-foot is $3,000.
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The preferred alternatives can generally be described as follows:

. 1A: This alternative includes treatment of recycled water with conventional filtration
and chlorine disinfection. Recycled water in this alternative would be used onsite at
CMSA's new truck filling station and also at SQP for dual plumbing, boiler, irrigation,
and car washing uses.

. 1B: This alternative includes treatment of recycled water with microfiltration and
chlorine disinfection. Microfiltration is used to allow for the easy addition of reverse
osmosis if desired at a future time. Recycled water in this alternative would be used
onsite at CMSA's new truck filling station and also at SQP for dual plumbing, boiler,
irrigation, and car washing uses.

. 1C: This alternative includes treatment of recycled water with microfiltration/reverse
osmosis and UV light disinfection. The reverse osmosis process would help reduce
the salt levels in the recycled water. Recycled water in this alternative would be used
onsite at CMSA's new truck filling station, onsite for Marin Sanitary Service needs,
and also at SQP for dual plumbing, boiler, irrigation, and car washing uses.

. 3D: This satellite treatment alternative would use a package plant to treat sewage at
the Kentfield pump station. Treatment would include membrane bioreactors and UV
light disinfection. A small number of recycled water users located right around the
Kentifeld pump station would be supplied with this alternative.

o 3E: This satellite treatment alternative would use a package plant to treat sewage at
the Greenbrae pump station. Treatment would include membrane bioreactors and UV
light disinfection. A small number of recycled water users located right around the
Greenbrae pump station would be supplied with this alternative.

) 4B: This alternative includes full advanced treatment at CMSA to produce two million
gallons per day of potable quality recycled water. This recycled water would be fed
directly into MMWD's distribution system for potable reuse.

Screening of the preferred alternatives was conducted based on defined criteria and
assigned a value on a scale of 1 to 10, with 10 being the ‘best’ fit relative to the criteria and
1 being the ‘worst’. The summation of the criteria values for each alternative provided an
overall score and a ranking used to identify the recommended project. Table ES5
summarizes the screening scores and overall project rankings.
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Table ES5  Screening of Preferred Alternatives®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Economic Implementation Considerations
Ability Ease
Cost | Energy | Regulatory | Potable Public to to Admin Total
Alt Cost® | Sharing Use |Acceptance| Offset | Acceptance |Phase | Constructability | Implement | Ease Score
L= EEIP 8 8 7 9 8 8 1 9 8 9 75
Conventional
1B - SQP - 7 8 7 9 8 8 8 8 7 9 80
Microfiltration
1C - SQP -
Microfiltration/ 6 8 5 9 8 8 9 7 7 9 76
Reverse
Osmosis
3D —Kentfield | 2 6 7 3 6 1 4 6 8 44
Select
dE=EEEaEe | 2 6 7 3 6 1 4 6 7 43
Select
4B — Direct
Potable Reuse -2 10 8 2 6 10 5 9 4 1 9 64

Notes:

(1) Scoring from 1 to 10 with 10 being the ‘best’.
(2) This was screened based on the unit cost of the alternatives ($ per acre-foot) rather than the total annual cost.




ES.3 RECOMMENDED PROJECT

Based upon the screening and ranking of the preferred alternatives, the recommended
project for the CMSA/MMWD Recycled Water Feasibility Study is Alternative 1B — San
Quentin Prison with microfiltration treatment. The recommended project was estimated to
be the most cost effective approach for adding recycled water use within the CMSA service
area at this time. The use of microfiltration, instead of conventional filtration, would allow for
the easy addition of reverse osmosis in the future if MMWD or CMSA wishes to expand the
program into irrigation at other identified sites that need a higher quality water (less salts).

This alternative is planned to provide recycled water to uses at San Quentin Prison. The
project would include the addition of microfiltration and the modification of the existing
chlorine contact tanks for recycled water disinfection at the CMSA wastewater treatment
plant. A new recycled water pump station and operational storage tank located at the
CMSA wastewater treatment plant as well as piping to San Quentin Prison is also included
with this project. A retrofit of the existing partially dual plumbed facilities at San Quentin's
North, East, South, and West Blocks makes up the another component of this project. At
this point in time, it is assumed that San Quentin will provide any additional salinity
reduction treatment required onsite for recycled water use for their irrigation, boiler, and car
washing needs. Regular inspection and cross connection testing, generally annually, is
required for recycled water dual plumbed systems. This inspection is conducted on a
regular prescribed basis and includes inspection of each recycled water and potable water
connection inlet and outlet.

This recommended project also includes providing recycled water to the commercial truck
filling station recently constructed at CMSA. However, because salinity reduction will not be
provided at CMSA with this recommended project, the second identified operations &
maintenance use, namely Marin Sanitary Service, is not included in this project. Based on
previous experience taking high salinity water, Marin Sanitary Service has indicated that
they are only interested in low salinity water to protect their trucks from corrosion.

The potential recycled water customers and pipeline alignment included in the
recommended project are presented in Figure ES2. Table ES6 includes a summary of the
customers included in the recommended project along with their average annual demands.
The recommended project planning level costs are presented in Table ES7.

Potential funding opportunities and financing mechanisms for capital and operations costs,
including an outline of current applicable grants and loan opportunities, were identified for
this study. Cost sharing concepts and strategies between CMSA, MMWD, and San Quentin
Prison/California Department of Corrections and Rehabilitation for the construction,
operation, maintenance, ownership, and permitting of the new tertiary reuse system should
be discussed and would be necessary to move this project forward.
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Table ES6  Customers Included in the Recommended Project
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Average Annual Demand,
Customers (Acre-feet per year)
San Quentin Uses
Landscape Irrigation® 16.4
Boiler Make-up Water 14.3
Dual Plumbing in North, South, East, and West Blocks 121.7
Car Wash® 0.1
Other Uses at CMSA
CMSA Truck filling station 0.5
Total Recycled Water Use 153
Note:
(1) Due to the current drought SQP is currently not irrigation or using water to wash cars.

Table ES7 Recommended Project Cost Estimate®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Description Recommended Project Cost

Treatment $3,154,000
Pump Station $721,000
Pipeline to the Prison $1,140,000
Dual Plumbing $1,666,000
Storage $106,000
Connection Fees/Retrofit®? $35,000

Total Capital Cost, $ $6,820,000
Project Cost Soft Costs® $1,710,000

Total Project Cost, $ $8,530,000
Annualized Project Cost, $/year® $330,000
O&M Cost, $lyear® $117,000

Total Annual Cost, $/year $447,000
Volume Water Delivered (Acre -feet/year) 153
Unit Cost per acre-foot $2,920

Notes:

(1) ENRCCI _SF = 11,155 (July 2015).

(2) Based on conversion of commercial customers only (at a direct cost of $20,000 per
customer) plus incidental amount for irrigation customers (at a direct cost of $5,000 per
customer). The cost shown above includes the standard markup. Both a commercial and
irrigation connection fee were assumed for connecting to the prison's irrigation and boiler/car
washing system, respectively.

(3) Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).

(4) Discounted at 1% over a 30-year period.

(5) Includes annual costs for energy, chemical use, equipment maintenance, and labor.
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Chapter 1
STUDY AREA CHARACTERISTICS

1.1 INTRODUCTION

The Central Marin Sanitation Agency (CMSA) and Marin Municipal Water District (MMW D)
contracted with Carollo Engineers to provide engineering services for a Recycled Water
Feasibility Study. The purpose of this study is to determine the feasibility of constructing a
new recycled water system to replace/augment existing irrigation supplies for MMWD. The
development of recycled water service within the CMSA service area would offset potable
water use and promote the beneficial use of recycled water for irrigation, cooling tower use,
and/or use at San Quentin prison.

CMSA is a Joint Powers Agency (JPA) formed in 1979 to consolidate the wastewater
collection, treatment, water reclamation and disposal needs of about 110,000 residents in
Central Marin County as well as San Quentin State Prison. CMSA was originally comprised
of four Member Agencies: San Rafael Sanitation District, Sanitary District No. 1, Sanitary
District No. 2, and the City of Larkspur. In 1993 Larkspur annexed into Ross Valley Sanitary
District. Each member agency owns, operates, and maintains their respective sanitary
sewer collection system.

The service area being investigated in this study is the area served by the member
agencies that comprise the CMSA JPA, as shown in Figure 1.1.

This report follows the State Water Resources Control Board (SWRCB) Water Recycling
Program Funding Guidelines, “Recommended Planning Outline for Water Recycling
Projects”, which can be found at http://www.waterboards.ca.gov. A copy of these guidelines
can be found in Appendix A of this report. Development of this report was funded by a
SWRCB Water Recycling Planning grant, CMSA, and MMWD.

1.2 HYDROLOGIC FEATURES

CMSA and its member agencies are predominantly located within the Ross Valley and San
Rafael Watersheds. The drainage area of these two watersheds is approximately 39 square
miles, with elevations ranging from 1,591 feet to sea level at San Pablo Bay.

The headwaters of the Ross Valley watershed lie in steep, V-shaped canyons with gently
sloping terrain in the valley regions. All the land along Corte Madera Creek and its
tributaries is urbanized, with residential and commercial buildings, roads and other
development. The mouth of the creek lies south of Sir Francis Drake Boulevard where the
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channel feeds into a coastal brackish marsh. The headwaters of the San Rafael watershed
originate in the hills above Tamalpais Cemetery. From there, the San Rafael Creek flows
down through densely urbanized areas and filled wetlands into the San Rafael Canal, near
Highway 101. Figure 1.2 illustrates the topographic and hydrologic features of the study
area.

1.2.1 Groundwater Basin

The CMSA service area sits within the Ross Valley and San Rafael Groundwater Basins
but groundwater in the area is very limited due to the geologic formations present. What

groundwater does exist and is accessible is already being utilized for landscape irrigation
purposes by public and private parties.

1.3 LAND USE AND POPULATION

The CMSA communities maintain a small town character and strong connection to their
natural location. As such, land use within CMSA'’s service area is predominantly single
family residential. Within the service area, there are several main commercial districts:
Downtown San Rafael Village, Corte Madera Town Center, Marin Square Shopping Center
along Andersen Drive, and Marin Country Mart. The land use is not expected to shift
significantly in the future. Figure 1.3 shows future general plan land use for the CMSA
service area.

The population of CMSA'’s service area in 2014 was 110,000 according to MMWD'’s 2010
Urban Watershed Management Plan, the population of MMWD is projected to grow by
0.33 percent over the next two decades (2015-2035). These estimates are based on
Association of Bay Area Governments (ABAG) projections.

Given a growth rate of 0.33 percent, the 2035 population of the CMSA service area is
projected to increase to approximately 117,880.

1.4 BENEFICIAL USES AND WATER QUALITY

The CMSA wastewater treatment plant (WWTP) discharges to Central San Francisco Bay.
As a discharger to the Bay, CMSA must consider the Water Quality Control Plan for the
San Francisco Bay Basin (Basin Plan). The Basin Plan provides water quality control
planning, designates beneficial water uses, and sets water quality objectives for the Bay.
Table 1.1 shows the beneficial uses for the Central San Francisco Bay as listed in the Basin
Plan.
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Table 1.1 Beneficial Uses of the Central San Francisco Bay
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Receiving Water

Beneficial Uses

Central San Francisco Bay

Industrial Service Supply
Industrial Process Supply
Commercial and Sport Fishing
Shellfish Harvesting

Estuarine Habitat

Fish Migration

Preservation of Rare and Endangered Species
Fish Spawning

Wildlife Habitat

Water Contact Recreation
Non-Contact Water Recreation

Navigation
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Chapter 2
WATER SUPPLY CHARACTERISTICS AND FACILITIES

This chapter summarizes the water supply quality and quantity, both now and in the future,
available to the CMSA service area. The chapter also summarizes the existing facilities
used for drinking water treatment.

2.1 WATER SOURCES

MMWD is a water retailer providing drinking water to the populous eastern corridor of Marin
County, including the CMSA service area. MMWD covers approximately 147 square miles
and serves a population of approximately 190,000 through about 61,000 active service
connections. Figure 2.1 shows the MMWD service area.

MMWD’s water supplies come from a combination of local surface water, imported water
from Sonoma County Water Agency (SCWA) and recycled water. Table 2.1 provides a
summary of current and projected water supplies. Details of each water supply are
described further herein:

o Local Surface Water — Rainfall is collected from the MMWD watershed into 7
reservoirs for a total of 25.9 billion gallons (79,566 acre-feet per year [AFY]) of
surface water storage.

o Imported Water — Through agreements with SCWA, MMWD has contractual rights to
deliveries of up to 14,300 AFY from Lake Sonoma via the Russian River.

o Recycled Water — About 650 AFY of recycled water is produced to offset potable
drinking water use. This recycled water comes from two WWTPs within the MMWD
service area: Sewer Agency of Southern Marin/Richardson Bay Sanitary District
tertiary facilities and the Las Gallinas Recycling Plant.

Table 2.1 Current and Projected MMWD Water Supplies (AFY)®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Water Supply Sources 2010 2015 2020 2025 2030 2035
Supplier-Produced Surface Water | 19,077 | 20,000 | 20,000 | 20,000 | 20,000 | 20,000
SCWA 6,521 | 8,500 | 8,500 | 8,500 | 8,500 | 8,500
Recycled Water 514 534 763 765 766 768

Total| 26,112 | 29,034 | 29,263 | 29,265 | 29,266 | 29,268

Note:
(1) Adapted from Table 4-1, MMWD's 2010 Urban Water Management Plan (MMWD, 2011).
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2.2 HISTORICAL AND PROJECTED WATER USE TRENDS

The historic and future drinking water demands for MMWD'’s system are presented in this
section. The CMSA service area encompasses only a portion of MMWD'’s service area, and
CMSA specific water demands are not easily extractable from MMWD's current data.
Therefore, water use trends from the entire MMWD service area are used as representative
of water use within the CMSA service area.

2.2.1 Historical Water Use

Past and current water uses were quantified and distributed between water use sectors and
are presented in Table 2.2.

Table 2.2 Historic Water Deliveries for MMWD
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

2005 2010
# of # of
Water Use Sector Accounts | Volume (AFY) Accounts | Volume (AFY)
Single Family 50,817 15,027 50,639 13,501
Multi-Family 4,522 3,630 4,509 3,404
Commercial 3,372 3,061 3,335 2,721
Institutional/ Government 244 1,726 244 1,641
Landscape 1,032 1,319 1,012 1,205
Total| 59,987 24,763 59,739 22,471

Note:
(1) Adapted from Tables 3.5 and 3.6 in the 2010 UWMP (MMWD, 2011).

2.2.2 Projected Water Use Trend

Water demand projections were developed using MMWD’s Demand Management Least
Cost Planning Decision Support System and adjusted to include water savings through
continued implementation of MMWD’s 2007 Water Conservation Master Plan. The demand
projections also include water savings resulting from new development ordinances,
plumbing codes and the Cal Green building code which requires new installations of water
efficient fixtures or the replacement of old fixtures.

The projected per capita water use is approximately 129 gallons per day per capita (gpcd)
in 2015, reducing to 119 gpcd by 2035 due to MMWD's continued conservation efforts. The
‘unaccounted for’ water loss was estimated to be approximately 9 percent based on
historical trend and the current leak detection and repair program. Table 2.3 summarizes
MMWD’s projected water use through 2035.

January 2016 - FINAL 2-3

pw://Carollo/Documents/Client/ CAIMMWD/9637A00/Deliverables/CH 2




Table 2.3 Projected Water Deliveries (AFY) for MMWD
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Water Use Sectors 2015 2020 2025 2030 2035
Single Family 15,478 15,332 15,300 15,382 14,441
Multi-Family 3,615 3,553 3,507 3,493 3,481
Commercial 2,894 2,770 2,721 2,717 2,714
Institutional/ Government 1,683 1,693 1,711 1,733 1,752
Landscape 1,301 1,052 1,066 1,081 1,097
Subtotal 24,971 24,401 24,304 24,406 24,486
Additional Water Uses/Losses® 3,697 3,911 3,897 3,894 3,895

Total Water Use 28,668 28,312 28,201 28,301 28,381

Notes:
(1) Adapted from Tables 3.7 to 3.9 in the 2010 UWMP (MMWD, 2011).
(2) Adapted from Table 3.11 in the 2010 UWMP (MMWD, 2011).

2.3 QUALITY OF WATER SUPPLIES

MMWD’s drinking water quality has never exceeded a water quality regulatory limit or
received a regulatory violation. Five of seven local surface water reservoirs are located in
MMWD-owned and protected watersheds, substantially reducing the potential for
contamination. The two unprotected reservoirs are in rural areas with low population
densities that have strict zoning requirements in place and have established Watershed
Protection Agreements with landowners within the watershed. Accordingly, high water
guality is expected to continue into the future.

The largest impact to water quality in MMWD'’s surface water reservoir is algal blooms that
can create taste and odor problems. This is purely an aesthetic issue as there are no health
concerns with taste and odor compounds. MMWD manages algal blooms through lake
monitoring and careful application of copper sulfate when necessary.

24  WATER FACILITIES

As noted, MMWD supplies potable water from a combination of two sources: local surface
water and imported groundwater from SCWA via Ranney collectors at the Russian River.
MMWD’s local surface water facilities include seven (7) raw water reservoirs, two (2)
drinking water treatment plants and one (1) water quality and pumping station at the SCWA
turnout. In addition, MMWD operates one (1) recycled water facility at the Las Gallinas
WWTP.

Table 2.4 summarizes MMWD's reservoir system capacities and Figure 2.2 illustrates the
location of the reservoirs throughout MMWD's service area.
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Table 2.4 MMWD Surface Reservoir System
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Reservoir Name Year Constructed Storage Capacity (AF)
Lake Lagunitas 1873 350
Phoenix Lake 1905 411
Bon Tempe Reservoir 1948 4,017
Alpine Lake 1918 3,069
1924 4,600
1941 8,891
Kent Lake 1953 16,050
1982 32,895
Nicasio Reservoir 1960 22,430
Soulajule Reservoir 1980 10,572
Total Existing Reservoir Storage 79,566

Note:
(1) Adapted from Table 4.2 in the 2010 UWMP (MMWD, 2011).

The annual inflow for MMWD’s reservoir system varies greatly from a maximum of 220,000
acre-feet (AF) in 1983 to a minimum of only 4,100 AF in 1977. The average and median
annual runoff are 84,800 AF and 72,300 AF, respectively.

MMWD owns and operates two (2) water treatment facilities: Bon Tempe Treatment Plant
(BTTP) near Ross and the San Geronimo Treatment Plant (SGTP) in Woodacre. The
treatment processes in both plants consists of clarifiers, deep-bed, multi-media filtration and
disinfection, corrosion control and fluoride addition. Figure 2.3 illustrates MMWD’s water
distribution system and the location of the treatment facilities in relation to Kent Lake and
Bon Tempe Reservoir.

Table 2.5 summarizes the capacities of the treatment and distribution system facilities.

The water imported from SCWA is naturally filtered in the deep sand and gravel below the
river bed and requires no further clarification. The water enters MMWD's system at the
Ignacio Water Quality and Pumping Station (shown on Figure 2.3), where water quality is
monitored continually. Final treatment is similar to that used at the two reservoir treatment
plants.
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Table 2.5 MMWD Water Treatment and Distribution Facilities Capacity Summary
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Facility Unit Capacity®

Treatment Plant Capacity:

Average Day mgd 25

Maximum Day mgd 59
Number of Storage Tanks 128
Total Storage Tank Capacity MG 84
Distribution Pipelines miles 912
Number of Pump Stations 95

Notes:

(1) Capacity information derived from http://www.marinwater.org/DocumentCenter/View/916.

Given MMWD’s commitment to water conservation, implementation of its Water
Conservation Master Plan and its commitment to complying with the 2009 Water
Conservation Bill, water demand is projected to remain at levels that can be met by the
current water supply sources through 2035. MMWD is exploring opportunities for recycled

water within its service area.
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Chapter 3

WASTEWATER CHARACTERISTICS AND FACILITIES

This chapter discusses current and future wastewater quality and quantity, as well as the
existing facilities used to treat the wastewater to secondary levels of treatment. Also, the
existing recycled water agreements currently in affect are summarized herein.

3.1 WASTEWATER ENTITIES AND FACILITIES

CMSA collects raw wastewater from its four (4) member agencies and the California
Department of Corrections (San Quentin Prison). CMSA’'s WWTP is located at 1301
Andersen Drive in San Rafael, California. CMSA was formed in 1979 when four local
agencies providing wastewater services entered into a Joint Powers Agreement. CMSA
was created to oversee the construction and operation of a regional WWTP, and began
operation in 1985.

3.1.1 Wastewater Facilities

An overview of the existing treatment facilities layout is provided in Figure 3.1. The WWTP’s
treatment process consists of screening, grit removal, primary sedimentation, biological
treatment (trickling filters), aeration, secondary clarification, disinfection (chlorination),
dechlorination, and effluent storage. Treated, disinfected effluent is discharged to Central
San Francisco Bay via a submerged outfall approximately 8,000 feet offshore at a depth of
about 12 to 28 feet at mean lower low water.

Biosolids removed from the wastewater stream are treated by anaerobic digestion and
dewatering by centrifuges. A FOG/Food Waste Facility that accepts fats, oils, and grease
(FOG) as well as commercial food waste from private haulers also exists on site. These
wastes are added to the digesters along with biosolids from the wastewater stream to
produce biogas. The biogas produced is used in their cogeneration facility. A process flow
diagram for the liquid and solids streams is shown in Figure 3.2.

3.1.2 Existing Wastewater Flows

The WWTP has an average dry weather (ADW) permit capacity of 10 million gallons per
day (mgd) and was recently expanded to treat up to 125 mgd during peak wet weather (i.e.,
peak hour wet weather [PHWW!]). The current average daily flow rate is approximately

7.9 mgd. Table 3.1 shows the most recent historical flows from January 2011 to November
2014 including dry and wet weather flows.
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Table 3.1 Historical WWTP Flows (January 2011 to November 2014)
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Flow, mgd 2011 2012 2013 2014 2011- 2014 Average
ADW 6.1 5.8 5.6 4.7 5.6
ADA 9.3 9.3 6.3 7.9 8.2
ADMM 22.5 21.1 8.8 21.7 18.5
Notes:
ADW =  Average Dry Weather - The average flow occurring during the dry season, defined
as the minimum 90-day average flow occurring between the months of May and
October.
ADA = Average Day Annual - The average flow occurring over the course of the year.

ADMM = Average Day Max Month - The average daily flow occurring during the maximum
flow month of the year. This is calculated as the maximum 30-day average for the
year.

The influent flow rates peak during the mornings (8:00 to 9:00 AM) and evenings (8:00 to
9:00 PM). The minimum influent flow rate occurs between 3:00 and 4:00 AM.

3.1.2.1 Diurnal Flow Patterns

Influent diurnal flow patterns to the WWTP, especially during the irrigation season, are
important to understand the quantity of secondary effluent available for a recycled water
system. Figure 3.3 shows the diurnal flow pattern over three days in August 2012, 2013,
and 2014.

3.1.3 Projected Wastewater Flows

Based on the 2011 to 2014 average ADW flow of 5.9 mgd and a service area population of
110,000, the per capita dry weather flowrate is 45.4 gpdc. Using the ABAG population
growth rate of 0.33 percent contained in the MMWD 2010 Urban Watershed Management
Plan, the WWTP influent ADW flow is expected to increase from 5.0 mgd in 2014 to 6.32
mgd in 2035. This estimated ADW flow is well below the WWTP’s ADW permitted capacity
of 10 mgd. Table 3.2 shows a summary of existing and future projected wastewater flows
for the WWTP. The relatively unchanged projected growth rate for wastewater flows
through 2035 mirrors the projected drinking water demands over the same time period (as
discussed in Chapter 2).
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Table 3.2 Summary of Existing and Future Wastewater Flows
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Existing
Conditions® Projected 2035 Values
Parameter Units |ADW|ADA | ADMM | ADW | ADA |ADMM
Flow mgd | 59 | 7.9 16.5 6.3® | 8.4% |17.5®
Minimum Hour Dry Weather Flow®® 3.3 mgd 3.6 mgd
Peak Hour Dry Weather Flow?® 14.6 mgd 16.5 mgd
Peak Hour Wet Weather Flow® 98 mgd 98 mgd
Notes:
(1) Existing flow and loads were based on averages of the 2011, 2012, 2013, and 2014 WWTP
data.

(2) Existing minimum and peak hourly dry weather flows were based on average dry weather data
for the years 2012, 2013, and 2014. Existing Peak Hour Wet Weather flow was based on flow
data from 2014.

(3) Projected ADW flow was based on a per capita flow of 53.6 gpcd and an annual population
growth rate of 0.33%.

(4) Projected ADA and ADMM flows were based on average historical peaking factors for 2011,
2012, 2013 and 2014 and the projected ADW projected flow.

(5) Projected minimum and peak hourly dry weather flows were based on average historical
peaking factors for 2012, 2013 and 2014 and the projected ADW projected flow.

3.1.4 Wastewater Treatment Capacity

CMSA WWTP has sufficient capacity to meet existing and future WWTP flows and loads
during ADW and ADMM flows. A Capital Master Planning Assistance Report was
conducted in 2011 to assess the treatment plant and identified projects that focus on
rehabilitation or replacement of existing infrastructure with similarly capacity. No process
capacity expansion projects were identified in the Capital Improvement Plan.

3.2 EXISTING RECYCLED WATER FACILITIES

CMSA currently produces Disinfected Secondary-23 recycled water and sends it to
Remillard Park pond to provide habitat for an endangered species of turtle. Recycled water
is provided during the dry season when requested by the City of Larkspur due to a low
water level in the pond. Figure 3.4 shows the location of Remillard Park pond. CMSA does
also use 3W for onsite irrigation and plant service water.

CMSA also recently received approval from the State Water Resources Control Board
(SWRCB) Division of Drinking Water (DDW) for a truck filling station for licensed
commercial haulers using water in MMWD's service area. The filling station is planned to be
operational by end of 2015.
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3.2.1 Current User and Demands

CMSA provides water to Remillard Park pond when requested during the summer months.
Remillard Park pond is owned and maintained by the City of Larkspur Public Works
Department. Typically, Remillard Park pond requests water for two to four weeks during the
summer months. Water deliveries range from 216,000 gpd to 400,000 gpd. This equates to
approximately 3,024,000 to 11,200,000 gallons per summer. Recycled water was requested
in the summer of 2014 and 2015; however, no water was requested in the previous several
years. The recycled water sent to Remillard Park pond is not blended with potable water.
Instead, the recycled water is simply disinfected and dechlorinated.

3.3 RECYCLED WATER AGREEMENTS

CMSA is currently under agreement to provide recycled water to the Remillard Park pond
for their use as described below. A copy of the existing agreement is included in
Appendix B.

3.3.1 Remillard Park Pond

In a 1988 agreement between CMSA and the City of Larkspur, CMSA agreed to provide
recycled water as needed for maintaining the water level in Remillard Park pond. The
agreement states that ‘a minimum of a two-foot freeboard is to be maintained at all times’ in
the pond. Per the agreement, the median number of coliform organisms in this water shall
not exceed 23 MPN per 100 milliliters and sampling for total coliform shall be conducted
daily during discharge to the pond. Additionally, the Regional Board shall be given 5 days
advanced notice of the intention to use reclaimed water and signs shall be posted at the
pond noting the presence of reclaimed water.

3.4 POTENTIAL SOURCES OF RECYCLED WATER

As discussed, the CMSA WWTP is the primary source of recycled water for this project.
Currently, the ADW flow rate is approximately 5.0 mgd, which would be available for
recycled water use during the May through October irrigation season. An alternative source
of supply could be through a satellite treatment facility located in the Ross Valley Sanitary
District wastewater collection system; this option will be evaluated further in Chapter 6.
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Chapter 4
TREATMENT REQUIREMENTS FOR DISCHARGE AND REUSE

This chapter summarizes the regulatory and additional water quality requirements for a
recycled water system as well as the water quality requirements for the wastewater
treatment plant’s secondary effluent.

41 OVERVIEW OF REGULATORY REQUIREMENTS

The primary regulation governing recycled water use is the California Water Code of
Regulations, Title 22. Because of the intended use of the recycled water, the treatment
requirement for this project would be tertiary treated recycled water, unrestricted use. The
CMSA, the source of the recycled water for the project, is located in the San Francisco Bay
Region, which is Region 2 of the state’s regulatory agencies.

In June 2014, California legislature passed State Bill 861, which authorized transfer of
California Department of Public Health's (CDPH's) drinking and recycled water
responsibilities, including the issuance of waste discharge requirements (WDRS), to the
SWRCB. Now, regulatory authority for projects using recycled water falls to the Division of
Drinking Water (DDW) within the SWRCB as well as the Regional Water Quality Control
Board (RWQCB). The roles of the SWRCB, RWQCB, and DDW are further discussed in the
following paragraph.

The SWRCB establishes general policies governing the permitting of recycled water
projects consistent with its role of protecting water quality and sustaining water supplies.
The SWRCB also exercises general oversight over recycled water projects, including
review of RWQCB permitting practices. The DDW (formerly, CDPH) is charged with
protection of public health and drinking water supplies and with the development of uniform
water recycling criteria appropriate to particular uses of water. The RWQCB is charged with
protection of surface and groundwater resources and with the issuance of permits that
implement DDW recommendations.

CMSA currently provides recycled water to Remillard Park to maintain the water level in the
existing pond. Because there have been no adverse water quality impacts associated with
the use of this recycled water, the RWQCB did not issue waste discharge requirements for
this recycled water use. The agreement for this recycled water use can be found in
Appendix B.

4.2 WASTEWATER DISCHARGE REQUIREMENTS

The CMSA WWTP provides secondary treatment for its three (3) member agencies, as
noted in Chapter 1 as well as San Quentin Prison. The WWTP average dry weather permit
capacity is 10 mgd with a wet weather treatment capacity of 125 mgd. The treatment
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processes at the WWTP, as noted in Chapter 3, consist of preliminary, primary, secondary

treatment, disinfection, and solids handling.

Discharge effluent limitations are required by the WWTP’s National Pollutant Discharge

Elimination System Permit (NPDES), RWQCB Waste Discharge Requirements Order No.
R2-2012-0051 (NPDES Permit No. CA0038628), for conventional water quality constituents
are shown in Table 4.1. The full permit is included in Appendix C. The CMSA WWTP is in

compliance with these requirements and has not had an NPDES exceedance in over
10 years.

Table 4.1 Effluent Limits in the 2012 NPDES Permit®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Average | Average | Maximum | Instantaneous
Constituent Units®@ Monthly | Weekly Daily Min Max
5-day CBOD @ 20°C mg/L 25 40 - — —
Total Suspended Solids (TSS) mg/L 30 45
CBODs and TSS % Removal % 85 (min)
Oil and Grease mg/L 10 20
pH Stiﬂizrd 6.0 9.0
Chlorine, Total Residual mg/L 0.0
Total Coliform Bacteria® MPN/100 mL 240 10,000
Enterococcus Bacteria® colonni;eLs /100 35
Copper, Total Recoverable ng/L 49 85
Cyanide, Total Recoverable pg/L 21 41
Dioxin-TEQ ug/L 1.4x 108 2.8x108 | -
Ammonia, Total (as N) mg/L 60 120
Dissolved Oxygen®) mg/L 5.0

Notes:

(1) Limits included in Waste Discharge Requirements Order No. R2-2012-0051, NPDES Permit No.

CA0038628.

(2) Abbreviations: mg/L = milligrams per liter; ug/L = micrograms per liter; MPN = most probabl
number; NTU = nephelometric turbidity units.

(3) The geometric mean of the total coliform density of all discharge samples collected within e
calendar month shall not exceed 240 MPN/100mL and the daily maximum shall not exceed
100,000 MPN/100 mL.

e

ach

(4) The geometric mean of the enterococcus densities of all discharge samples collected within each

calendar month shall not exceed 35 colonies/100mL.

(5) The effluent shall not cause the dissolved oxygen concentration of the receiving waters to fall

below a minimum of 5.0 mg/L within one foot of the water surface.
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4.3 RECYCLED WATER REGULATIONS

The SWRCB, DDW, and the RWQCBSs have regulatory authority over projects using
recycled water. The following sections summarize existing regulations that govern recycled
water systems. The types of recycled water under consideration include urban irrigation,
commercial uses, dual plumbing, and limited direct potable reuse (DPR).

4.3.1 Title 22 of the California Code of Regulations

With the passage of SB861, DDW is now the State’s primary agency responsible for the
protection of public health, the regulation of drinking water, and the development of uniform
water recycling criteria appropriate for particular uses of water. CDPH (now DDW)
promulgated regulatory criteria in Title 22, Division 4, Chapter 3, Section 60301 et seq.,
California Code of Regulations (Title 22). Additional information on recycled water
regulations and a link to Title 22 of the CCR can be found at
http://www.waterboards.ca.gov/drinking water/certlic/drinkingwater/Lawbook.shtml. Title 22
regulations define four types of recycled water determined by the treatment process and
water quality criteria including total coliform, bacteria, and turbidity levels. The four
treatment types of recycled water that are currently permitted by DDW under Title 22
regulations are summarized in Table 4.2.

Table 4.2 Approved Uses of Recycled Water
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Total Coliform
Treatment Level Approved Uses Standard (median)

Spray Irrigation of Food Crops
Disinfected Tertiary Recycled | Landscape Irrigation®

Water Non-restricted Recreational 2.2/ 100 mL
Impoundment
Disinfected Secondary - | USRI 22 i00mL
2.2 Recycled Water '
Impoundment
- Pasture for Milking Animals
Disinfected Secondary - Landscape Irrigation® 23 /100 mL

23 Recycled Water
Landscape Impoundment

Surface Irrigation of Orchards
and Vineyards® N/A
Fodder, Fiber and Seed Crops

Undisinfected Secondary
Recycled Water

Notes:

(1) Includes unrestricted access golf courses, parks, playgrounds, school yards, and other
landscaped areas with similar access.

(2) Includes restricted access golf courses, cemeteries, freeway landscapes, and landscapes with
similar public access.

(3) No fruit is harvested that has come in contact with irrigating water or the ground.
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4.3.2 Recycled Water Policy

The SWRCB recognizes that a burdensome and inconsistent permitting process can
impede the implementation of recycled water projects. In 2009, the SWRCB adopted a new
Recycled Water Policy (SWRCB Res No. 2009-0011, RW Policy). The stated purpose of
the Policy is “to increase the use of recycled water from municipal wastewater sources [...]"
(SWRCB, 2012) to allow the state to become more independent from its existing water
supply sources, which are subject to significant climatic disruptions. In addition, as a
separate measure, the Policy helps to “preserve, enhance, and restore the quality of
California’s water resources” (SWRCB, 2009). The adopted Recycled Water Policy (RW
Policy) establishes more uniform requirements for water recycling throughout the State and
streamlines the permit application process in most instances.

The RW Policy includes a mandate that the State increase the use of recycled water over
2002 levels by at least 200,000 AFY by 2020 and by at least 300,000 AFY by 2030. Also
included are goals for stormwater reuse, conservation and potable water offsets by recycled
water. The onus for achieving these mandates and goals is placed both on recycled water
purveyors and potential users.

Absent unusual circumstances, the RW Policy puts forth that recycled water irrigation
projects that meet DDW requirements, and other State or Local regulations, be adopted by
Regional Boards within 120 days. These streamlined projects will not be required to include
a monitoring component.

The RW Policy requires that Salt and Nutrient Management Plans for every basin in
California be developed and adopted as Basin Plan Amendments by 2015. These
Management Plans will be developed by local stakeholders and funded by the regulated
community.

The SWRCB Staff has proposed an amendment to the RW Policy to add monitoring
requirements for contaminants of emerging concern (CECs) in recycled water. In 2009, in
accordance with the RW Policy, the SWRCB convened a science advisory panel (Panel) to
provide guidance on future actions related to monitoring CECs in recycled water. This
Panel submitted a report titled: “Monitoring Strategies for Chemicals of Emerging Concern
in Recycled Water — Recommendations of a Science Advisory Panel” (Panel Report). The
Panel Report provided recommendations for monitoring specific CECs in recycled water
used for groundwater recharge reuse. For recycled water used for landscape irrigation, the
Panel did not recommend monitoring of CECs, but recommended monitoring of some
surrogates. The SWRCB incorporated the Panel’'s recommendations into a proposed
amendment to the RW Policy, which consists of two parts. The first part revises the original
RW Policy. The second part is a new Attachment A for the RW Policy.
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4.3.2.1 Salt and Nutrient Management Plan

The 2009 RW Policy mandated that a Salt and Nutrient Management Plan (SNMP) be
prepared for basins where recycled water is to be used, and required the SNMP to include
plans for monitoring CEC. The plans were to be completed by 2015, and include
collaboration from local water, wastewater, and contributing stakeholders.

In 2013, the DRAFT Bay Area Integrated Regional Water Management Plan included
guidance on development of SNMPs in the Region. This guidance was actually developed
as part of the Sonoma Valley SNMP effort, which was used as an example in the guidance
document. Though no SNMP has been developed for the CMSA watershed, Sonoma
Valley, Zone 7 Water Agency and Santa Clara Valley Water District are developing SNMPs,
which will likely be used as examples for the Region.

4.3.3 Recycled Water General Order

The SWRCB adopted a General Order (WQO 2014-0090) on June 3, 2014 to streamline
permitting for recycled water. Coverage under this General Order is limited to treated
municipal wastewater for non-potable uses. It does not apply to the use of recycled water
for groundwater recharge, or the disposal of treated wastewater by means of percolation
ponds. The General Order establishes standard conditions for the use of recycled water,
relieving producers, distributors and users of recycled water from the sometimes lengthy
permit approval process and providing them with certainty around the requirements that
they will be expected to meet.

If CMSA were to construct a recycled water facility as a result of this Feasibility Study, it is
expected that a new recycled water permit would be required. Though a site-specific permit
may ultimately be needed, it is advantageous for CMSA to pursue permitting under this
WQO as a first step. To obtain coverage under the Order, CMSA will be required to submit
a Notice of Intent and an application fee to the RWQCB.

4.3.4 Direct Potable Reuse

DPR is the incorporation of purified recycled water directly into the treated water supply of a
community without the use of an environmental buffer such as an aquifer or a surface
water. Thus, DPR avoids the problems related to groundwater injection and extraction,
commonly found with indirect potable reuse (IPR) projects. DPR has become a reality in the
United States, with two projects nearing completion and operation (Big Spring, Texas and
Cloudcroft, New Mexico). In California, the state legislature has directed the DDW to draft a
feasibility report on a regulatory framework for DPR by December 31, 2016.

Further, there is ongoing research on how to properly implement DPR projects in California
and nationally. While no standards have been set in California for DPR treatment, it is likely
that such standards will be similar to, but more stringent than, standards for IPR projects.
For groundwater recharge IPR projects, the DDW requires that full advanced treatment be
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provided to achieve at least 12-logio enteric virus reduction and 10-logio protozoa (Giardia
and Cryptosporidium) removal or inactivation from raw wastewater for microbial pathogens
(CDPH, 2014). In addition to the pathogen control required by DDW, a target of 9-logio
removal of total coliform is suggested to conform to the most recent industry
recommendations, established by a panel of national experts convened by the National
Water Research Institute (NWRI) in the context of WateReuse Research Foundation
Project No. 11-02, Equivalency of Advanced Treatment Trains for Potable Reuse (NWRI,
2013). Log reduction credits may be applied to all treatment processes provided that at
least three processes provide a minimum of 1-log reduction of each pathogen of concern.
Also, each process needs a minimum of 1-logio of credit and three processes need to have
the 12-10-10 logio removal credits combined. Each process also has a maximum of 6-logio
credit for any of the pathogens.

Itis likely that requirements for DPR will exceed the requirements outlined above for IPR
treatment. As a conservative approach, it was assumed that DPR treatment must meet a
14-logio virus reduction, a 12-logio protozoa removal, and an 11-logio bacteria removal. For
the purposes of this study, the treatment train outlined in Table 4.3 will be used. This
treatment train meets the likely DPR treatment goals by providing 15-logio virus removal,
18.5-log1o bacteria removal, and 12-logio protozoa removal. If a DPR project moves forward
these treatment goals and the necessary treatment train should be re-evaluated once the
DDW develops a regulatory framework for DPR.

Table 4.3 Possible Treatment Train Constituent Reductions for DPR at CMSA
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Ozone® BAF MF RO UV/H,0,@ Cl,

Bacteria 3.0-log 0.0-log 3.5-log 2.0-log 6.0-log 4.0-log
Virus 3.0-log 0.0-log 0.0-log 2.0-log 6.0-log 4.0-log
Protozoa (Crypto) 0.0-log 0.0-log 4.0-log 2.0-log  6.0-log 0.0-log
Estradiol Equivalency (EEQ) 70% 50% 50% 95% 80% 25%
Trace Organic Constituents 99% 50% 40% 95% 60% 2504
(TOrCs)

N-nitrosodimethylamine (NDMA) -- 50% 0% 50% 90% 0%
Total Organic Carbon (TOC) 5% 30% 5% 99% 0% 0%
Notes:

(1) Dosage assumed was 1 mg-min/L with a CT value of 2 min.
(2) Dosage assumed was 920 mJ/cm?.
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4.3.5 Dual Plumbing

The use of recycled water for toilet and urinal flushing is encouraged by the DDW as long
as such use does not cause any loss or diminution of existing water rights. An engineering
report pursuant to Section 60323 of Title 22 of the CCR that includes plumbing design,
cross-connection control, and monitoring requirements must be prepared.

In order to provide recycled water for toilet and urinal flushing, dual plumbing is required per
the 2013 California Plumbing Code. Such dual plumbing is not allowed to have any cross
connections to the potable water system except via an air gap or via a temporary
connection for initial testing. Furthermore, any recycled water piping must be permanently
marked as carrying recycled water and all rooms using recycled water must have signs
stating that recycled water is used and that it is non-potable. In addition to required initial
testing for cross-contaminations, annual visual inspections are required for any dual
plumbing system.

4.4 WATER QUALITY RELATED REQUIREMENTS
4.4.1 Incidental Runoff

The CMSA recycled water permit will likely establish requirements to prevent runoff of
recycled water into surface water bodies. The RW Policy defines incidental runoff as
unintended small amounts of runoff from recycled water use areas, such as unintended,
minimal over-spray from sprinklers that escapes the recycled water use area. Water leaving
a recycled water use area is not considered incidental if it is part of the following:

. Facility Design.

. Excessive Application.
. Intentional Overflow or Application.
. Negligence.

Incidental runoff may be regulated by waste discharge requirements, or when necessatry,
through a NPDES permit. Regardless of the regulatory instrument, the project shall include
the following practices:

. Implementation of an operations and management plan that provides for detection of
leaks, and correction within 72 hours of learning of the runoff, or prior to the release
of 1,000 gallons, whichever occurs first.

. Proper design and aim of sprinkler heads.
) Refraining from application during precipitation events.
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. Management of any ponds containing recycled water such that no discharge occurs
unless discharge is a result of a 25-year, 24-hour storm event or greater, and there is
notification of the appropriate Regional Water Board Executive Officer of the
discharge.

4.4.2 Title 22 Use Area Requirements

Title 22 specifies use area requirements for recycled water including the following:
° Irrigation runoff shall be confined to the recycled water use area.

. Spray, mist or runoff shall not enter dwellings.

. Drinking water fountains shall be protected against contact with recycled water.
. Recycled water use areas shall be posted with signs stating its use.
. No physical connections shall be made between the recycled water and potable

water systems.

. Hose bibs shall not be included in public areas where recycled water is in use.

4.4.3 General Irrigation Use Guidelines

Current potable water sources for Marin Municipal Water District have significantly lower
total dissolved solids (TDS) than the recycled water supply, which may have ramifications
for its use irrigating salt-sensitive species and may require slightly increased irrigation
volumes (to leach out accumulating salts), potable water blending and/or landscaping
alterations.

The successful long-term use of recycled irrigation water depends more on rainfall,
leaching, soil drainage, irrigation water management, salt tolerance of plants, and soil
management practices than upon water quality itself, though a minimum water quality is
also necessary.

Since salinity problems may eventually develop from the use of any water due to its mineral
content, the following measures can be implemented to manage salinity in either
agricultural or community-based irrigation:

o Irrigate more frequently to maintain an adequate soil water supply.
o Select plants that are tolerant of an existing or potential salinity level.
o Routinely use extra water to satisfy the leaching requirements.

o If possible, direct the spray pattern of sprinklers away from foliage. To reduce foliar
absorption, try not to water during periods of high temperature and low humidity or
during windy periods. Change time of irrigation to early morning, late afternoon, or
night.

o Maintain good downward water percolation by using deep tillage or artificial drainage
to prevent the development of a perched water table.
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On-site maintenance concerns include additional conversion costs from potable irrigation
valves and appurtenances to equipment that is more compatible with recycled water, due to
higher salinity and salt build up in sprinkler heads.

General management/use guidelines were developed in 1985 (Ayers and Westcott) for
landscape and crop irrigation based on the average constituent quantity in the irrigation
water. These are widely-accepted use-restriction criteria for recycled water. Table 4.4
compares these management/use guidelines with recycled water data from CMSA WWTP.
The table also indicates the degree (slight, moderate or severe) to which each water quality
parameter could potentially affect plant growth.

4.4.4 Salinity Concerns

Most parameters in Table 4.4 show that recycled water from CMSA WWTP has a slight to
moderate degree of recommended restrictions on use.

The main use restriction for the recycled water is salinity, as shown by the high Electrical
Conductance (EC) and TDS values. High EC and TDS values are mainly due to the
infiltration of brackish groundwater into the sanitary sewer collection system. Salinity is not
removed during treatment at the CMSA WWTP. Because of these high salinity values, it is
likely that any recycled water alternative will need to provide some level of salinity reduction
treatment. Such treatment options are further explored in Chapter 6.

Table 4.4 Comparison of CMSA Recycled Water Quality with Established
Guidelines for Interpretations of Water Quality for Irrigation
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Established Criteria
Degree of Use Restriction®? CMSA RW
Parameter Units None Slight Severe Effluent
Salinity
Electrical Conductance (EC) dS/m <0.7 0.7-3.0 >3.0 2.10@
Total Dissolved Solids (TDS) mg/L <450 450 - 2000 >2000 12330)
Permeability
aSAR=0-3and EC >0.7 0.7-0.2 <0.2
=3-6and EC >1.2 1.2-0.3 <0.3
=6-12and EC >1.9 1.9-05 <0.5
=12-20and EC >2.9 29-19 <1.9
=20-40and EC >5.0 5.0-2.9 <2.9
Sodium
Root Absorption SAR <3 3-9 >9 --
Foliar Absorption mg/L <70 >70 --
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Table 4.4 Comparison of CMSA Recycled Water Quality with Established
Guidelines for Interpretations of Water Quality for Irrigation
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Established Criteria
Degree of Use Restriction® CMSA RW
Parameter Units None Slight Severe Effluent

Chloride

Root Absorption mg/L <140 140 - 355 >365 5400

Foliar Absorption mg/L <100 >100 5400
Boron mg/L <0.7 0.7-3.0 >3.0 --
pH - 6.5 - 8.4 (normal range) 6.4 — 8.0
Ammonia (NH4) mg/L (see combined N values below) 296)
Nitrate (as NOa) mg/L (see combined N values below) 136
Nitrate (as N) mg/L (see combined N values below) 3.00
Total Kjeldahl Nitrogen (N)™ mg/L <5 5-30 >30 350
Bicarbonate (HCO3)® mg/L <90 90 - 500 >500 -
Notes:

(1) Adapted from University of California Committee of Consultants (1974) and Water Quality for
Agriculture (Ayers and Westcot 1984).
(2) Definition of the "Degree of Use Restriction" terms:
None = Reclaimed 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.
Severe = Typically cannot be used due to limitations imposed by the specific parameters.
(3) Values listed are an average of data collected from Jan 2011 — Nov 2014.
(4) Note that the monthly average EC value from May to Oct of the same period was 2.5 dS/m.
(5) Values are based on monthly average effluent values measured at the CMSA WWTP from Jan
2012 to June 2014.
(6) Values listed are an average of data collected from July 2011 to July 2014.
(7) Total Kjeldahl Nitrogen (TKN) is the sum of the ammonia nitrogen and organic nitrogen. Organic
nitrogen is bound in living material. Ammonia and nitrate are inorganic forms of nitrogen.
(8) Presence of bicarbonate can result in unsightly foliar deposits.
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Chapter 5
RECYCLED WATER MARKET ANALYSIS

The primary objective of this Recycled Water Feasibility Study (RWFS) was to identify and

analyze opportunities for supplying additional recycled water within the CMSA service area.
Increasing recycled water use in the area would provide potable water offset and beneficial
use of the CMSA wastewater effluent.

This chapter summarizes the process of identifying and quantifying uses for recycled water
within the CMSA service area such as irrigation, commercial reuse, dual-plumbing and
DPR. This chapter also discusses the customer outreach efforts that are currently
underway.

5.1 RECYCLED WATER USE CATEGORIES

Since the communities CMSA serves are mainly residential/commercial areas, with limited
process and industrial uses, the main focus of the recycled water market was on urban
uses (i.e., landscape and commercial) as described in more detail below. In addition,
potential uses for recycled water at nearby San Quentin Prison were also explored.

Agricultural irrigation was not considered as a potential recycled water use due to limited
agricultural land within the study area. Groundwater recharge was also not analyzed since
the hydrogeologic formations within the study area are not conducive to groundwater
recharge as there are no significant aquifers in the study area, which is predominately
underlain by rock (MMWD Urban Water Management Plan, 2010).

5.1.1 Landscape Irrigation

The majority of potential recycled water use considered within the CMSA service area was
related to landscape irrigation. The largest demand candidates within this category include
parks, schools, and landscape irrigation within large commercial parcels, Home Owner
Associations (HOAs) and within the San Quentin Prison campus.

5.1.2 Commercial Uses

Several commercial uses were identified as potential recycled water users: car washes and
cooling/boiler operations in larger commercial centers as well as operational uses such as
truck filling and washdown.

5.1.3 Dual-Plumbed Uses

Because of the proximity of San Quentin Prison to CMSA and its higher use of potable
water relative to the other residential / commercial uses in the CMSA service area, dual-
plumbing of the prison was considered as an alternative use for recycled water.

January 2016 - FINAL 5-1

pw://Carollo/Documents/Client/ CAIMMWD/9637A00/Deliverables/CH 5



5.1.4 Direct Potable Reuse

Though groundwater recharge is not viable in the surrounding area, DPR was considered
as a possible method of augmenting the local water supply. DPR could be conducted
independently or in conjunction with a water reuse facility that provides recycled water for
other urban uses.

5.2 RECYCLED WATER MARKET IDENTIFICATION

Expanding on each of the above recycled water uses, potential uses and/or customers
were identified for each of the possible types of recycled water as described in more
detailed below.

5.2.1 Landscape Irrigation

There is currently no recycled water use within the CMSA service area. To identify potential
urban recycled water customers within the study area, MMWD, the area’s potable water
supplier, provided their database of current landscape irrigation customers within the CMSA
service area. The customer database combined with the GIS data for the CMSA service
area allowed for identification of 166 potential irrigation customers. Through discussions
with MMWD and CMSA, two additional irrigation customers were identified that were not
included in the MMWD database. These include:

° Larkspur Landing Office Park.

. Bike Path Corridor along the coast near Niven Park.

5.2.2 Commercial Uses

In addition to the potential irrigation customers, commercial uses were identified within the
CMSA service area including two (2) car washes and twenty-one (21) cooling operations at
many of the area’s larger commercial centers and public facilities. Commercial operational
uses considered included washdown at Marin Sanitary Service’s transfer station and a truck
filling station.

5.2.3 Reuse within San Quentin Prison

The potential uses of recycled water within the San Quentin Prison campus are limited
landscape irrigation of the grounds, make-up water for the boiler that provides heating and
cooling of the facility, car washing for the facility's vehicles, and dual plumbing of the four
(4) cell blocks housing the prison’s residents (for toilet flushing).

5.2.4 Direct Potable Reuse

As identified in Chapter 2, MMWD has not identified a short-fall in its water supply for the
District. However, they do encourage implementing recycled water projects as an approach
to diversifying and improving the reliability of their water supply. Augmenting the MMWD
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potable water system in the immediate vicinity of the CMSA treatment plant with highly
purified water would improve overall system reliability. Therefore, DPR was also considered
as a possible ‘use’ of recycled water for this study.

The location of the potential recycled water users (with the exception of DPR) noted above
are illustrated in Figure 5.1 in relation to potential use. The recycled water use for each
potential user is quantified in the next section.

5.3 RECYCLED WATER MARKET QUANTIFICATION

Once the potential recycled water customers were identified, the recycled water demand
was estimated and/or confirmed for each type of customer using the methodology outlined
below. The quantity of water that could be made available for DPR was also estimated.

5.3.1 Landscape Irrigation Requirements

In many cases, landscape irrigation customers use less water than necessary because of
conservation practices and cost considerations. Conversely, some customers over-irrigate
because of uneven sprinkler coverage or liberal watering practices. For those irrigation
customers identified through the MMWD database, associated demand information was
provided based on current use of potable water for irrigation (based on the average of 2012
and 2013 irrigation use data). Potable water use for irrigation has been steadily declining
over the years due to improved conservation practices and therefore, while prior data was
provided it seemed prudent to use the most recent data provided.

However, for those irrigation customers for which no demand data was available,
theoretical landscape irrigation requirements for the CMSA area were calculated based on
evapotranspiration (ET) and rainfall data. These calculated irrigation requirements were
used to estimate annual irrigation requirements as well as to estimate peak month demand.

The amount of irrigation required for the potential irrigation customers is directly dependent
on precipitation quantities and ET rates in the region. The amount of precipitation, ET, and
irrigation required for the potential irrigation customers are listed in Table 5.1. To calculate
the amount of ET occurring in the study area, the following formula was used:
ETL=KL*ET,
Where: ET. = Evapotranspiration of landscaped areas (in inches)
K. = Landscaped area crop coefficient

ET, = Reference evapotranspiration (in inches)
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The reference ET was obtained from the California Irrigation Management Information
System (CIMIS) Evapotranspiration database. CMSA is located in both Zone 5: Northern
Inland Valleys, characterized by valleys north of San Francisco, and Zone 4: South Coast
Inland Plains and Mountains North of San Francisco, characterized by more sunlight and
higher summer ET, than other coastal zones.

Table 5.1 Average Annual Landscape Irrigation Requirements
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Landscape Average Net Irrigation Percent of Annual Net
Area ET® Rainfall® Requirement® Irrigation
Month (Inches) (Inches) (Inches) Requirement® (%)
January 1.09 3.84 0 0%
February 1.66 4.58 0 0%
March 2.95 3.58 0 0%
April 4.17 1.66 2.51 8%
May 5.17 0.73 4.44 14%
June 6.15 0.29 5.86 19%
July 6.64 0.10 6.54 21%
August 5.83 0.06 5.77 19%
September 4.34 0.08 4.26 14%
October 2.81 1.56 1.25 4%
November 1.26 2.24 0 0%
December 0.93 5.38 0 0%
Total 43.00 24.10 30.62 100%
2.5 feet

Notes:

(1) Landscaped area evapotranspiration and rainfall is obtained from the California Irrigation
Management Information System database and is an average of monthly ET and rainfall values
from three stations: #63 Novato, #157 Point San Pedro, and #187 Black Point.

(2) Current month ET less the current month rainfall.

(3) Current month net irrigation requirement divided by total net irrigation requirement.

To calculate the ET., the landscaped area crop coefficient was estimated using information
contained in the Guide to Estimating Irrigation Water Needs of Landscape Plantings in
California by the California Department of Water Resources. The landscaped area crop
coefficient is the product of an average species factor (ks), density factor (kq), and
microclimate factor (kmc). These were all estimated to be 1 with the assumption that the
landscape coefficient is approximately equal to the reference ET, value. This approximation
assumes that urban irrigation will primarily consist of turf grasses which have ET, values
close to the reference ET,. This approach resulted in a net annual average landscape
irrigation requirement of approximately 31 inches or 2.5 feet per year. The irrigation season
is roughly April through October, a period of 214 days. Landscape irrigation demand peaks
in the month of July at 6.5 inches, 21 percent of the annual total.
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5.3.2 Commercial Demand Requirements

Commercial demands are typically less seasonal in nature but can be weather dependent,
especially in the case of car washes and cooling operations as is the case in this study. For
the car washes included as potential recycled water customers, the demands associated
with each facility were calculated based on the average number of cars washed per day
(300), the amount of water used per car (30 gallons) and then amount of freshwater
supplemented (50 percent, or 15 gallons), which results in 3.8 AFY / carwash facility.

Cooling operations were estimated based on the associated area (in square feet) of each
facility to be cooled. A cooling demand factor of 0.03 gallons per day per square foot (gpd /
sf) and a 6-month cooling period was assumed for the calculations. The cooling demand
factor was derived based on Carollo experience on similar projects.

5.3.2.1 Operational Uses

The volume of recycled water needed for Marin Sanitary Service’'s (MSS) Transfer Station
was estimated based on a conversation with Ron Piombo of MSS. He said that they
typically use 1,000 gallons/day in the summer months for washdown, which results in an
annual projected use of 0.64 AFY.

Additionally, CMSA recently built (December 2015) a recycled water truck filling station,
which is planned to be used by licensed commercial haulers using recycled water in the
MMWD service area. This filling station will have a 4 inch pipeline loop. An estimated
potential volume of 0.5 AFY, would be used typically between March and October. This
assumes a truck is filled once a day, six months out of the year.

5.3.3 San Quentin Demand Requirements

San Quentin Prison uses, though they fall within the other categories of uses (landscape

irrigation and commercial), were quantified together with input from both MMWD account
information and San Quentin staff. Irrigation demand for the prison campus was based on
MMWD irrigation demand data.

The water use for the boiler was estimated based on conversations with Andy Crump of
San Quentin Prison. He provided average summer and winter boiler use. It was assumed
that summer use occurred half of the year and winter use occurred over the other half of the
year. This analysis resulted in an overall estimate of 14.3 AFY for boiler use.

The dual plumbing potential demands were estimated based on calculations presented in a
May 2007 memo on Estimated Recycled Water Use at San Quentin Prison attached as
Appendix D. In this memo, a potential dual plumbing use of 121.7 AFY was estimated by
assuming all 2,600 toilets were flushed 22 times per day. Each toilet uses 1.9 gallons per
flush. These assumptions were verified by San Quentin Prison staff.
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The potential recycled water demand for the customer sites identified in Figure 5.1 are
summarized in Table 5.2 by type of use. Appendix E includes the complete list of potential
customers.

Table 5.2 Initial Recycled Water Market Identification for Urban Uses
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Total Estimated Annual

Type of Use Number of Sites Demand (AFY)
Landscape Irrigation 404.9
MMWD Irrigation Accounts 166 367.3
Additional Irrigation Identified 2 21.2
Commercial Uses 44.7
Cooling Tower Demands 21 35.9
Car Washes 2 7.6
Operational Uses 2 1.2
San Quentin Prison 152.5
Landscape Irrigation 1 16.4
Boiler Make-up Water 1 14.3
Dual Plumbing 1 121.7
Car Wash 1 0.1
Total 602.1

5.3.4 Direct Potable Reuse

A DPR advanced treatment facility would optimally operate at a consistent flow. The size of
such a facility would be governed by the hydraulic limitation of the MMWD potable water
system in that area as well as CMSA's diurnal flow pattern. In discussions with MMWD
staff, they indicated that the potable water system in that area could handle as much as 5
mgd of average day flow of additional water without significant negative impact to hydraulic
capacity of the system. However, currently, CMSA cannot supply 5 mgd, so a 2 mgd DPR
facility was also analyzed.

5.4 POTENTIAL CUSTOMER SUB-GROUPS

The broad categories of customers, as shown in Table 5.2, was subdivided into six (6) sub-
groups representing 6 geographical regions throughout the CMSA service area. These sub-
groups were developed in order to help organize the service area into practical distinct
regions that could be served recycled water independently. Each region was identified
because it contained either one “anchor” customer (a relatively high single demand) or
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because it consisted of several densely spaced demands which, when aggregated
together, could create a cost effective recycled water alternative. Approximately 75 percent
of the identified urban use customers fell within these sub-groups. The remaining users
were determined too small to be served cost effectively with recycled water.

Each sub-group is described in more detail below. Table 5.3 summarizes the identified
irrigation and commercial recycled water demands for each of the six (6) sub-groups, while
Figure 5.2 illustrates their proposed locations. A complete list of potential customers
categorized by sub-group is included in Appendix E.

The CMSA and San Quentin sub-groups would only be served recycled water from a
centralized tertiary facility located at the CMSA WWTP. The Greenbrae, Kentfield and
Magnolia Ave sub-groups could be served either from CMSA WWTP or from satellite
treatment nearer to those locations. Both options were considered and evaluated in
Chapter 6.

Operational uses demands, estimated to be 1.2 AFY, as described in previous sections, are
applicable only to the subgroups that are served out of the CMSA WWTP.

5.4.1 CMSA-North

The CMSA-North sub-group consists of a lot of smaller uses in close proximity to one
another and to the CMSA WWTP. Predominantly made up of small irrigation uses, this sub-
group also has two (2) car washes and four (4) cooling towers as potential uses.

5.4.2 San Quentin

The anchor customer for the San Quentin sub-group is the prison itself. There are several
ways that recycled water may be used on the prison campus. The main cell blocks are
currently dual plumbed and therefore, the most obvious and biggest potable offset would be
to serve the toilets/urinals with recycled water for flushing. The prison is currently under
contract with GHD to design an upgrade to their boiler system and could use recycled water
for make-up water. Last, there is limited irrigation on the campus as well as a truck washing
station for on-site vehicles.

5.4.3 Marin Country Mart Area

The Marin Country Mart sub-group includes mostly irrigation customers. The one
commercial customer within this sub-group is the Larkspur Landing shopping area, which
has both irrigation and cooling tower uses.
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Table 5.3

Total Potential Urban Reuse Customer Demands by Sub-group
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Average Annual RW Demand, AFY

Number of Operation & Total Annual Potential RW Use
Sub-Group Customers Irrigation |Commercial| Maintenance Total (mgd)
CMSA North 27 32 11 1.2 44 0.04
San Quentin 4 16 136W 1.2 154 0.14
Marin Country Mart 11 31 3 -- 34 0.03
Greenbrae 68 103 3 -- 106 0.09
Kentfield 23 67 13 -- 81 0.07
Doherty Drive 14 108 5 -- 113 0.01
Total 147@ 357 171 1.2 532 0.47
Notes:

(1) Includes boiler use, dual plumbing, and on-site car wash. Landscape irrigation for the baseball field is not included in the demand as they do

not irrigate currently.

(2) The two Operation and Maintenance users included in both CMSA North and SQP are only counted once in the total.
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5.4.4 Kentfield

The Kentfield sub-group is anchored by a large irrigation customer, College of Marin, and
has a number of commercial sites included as well. Cooling tower demands include the
Kentwoodlands Shopping Center, Marin Catholic High School, Anthony Bacich Elementary
School, AE Kent Middle School, Marin General Hospital and College of Marin campus.

5.45 Greenbrae

The Greenbrae sub-group is anchored by a large irrigation user, Larkspur Lands. The sub-
group contains many small irrigation uses as well as one commercial use, the Bonair
Shopping Center.

5.4.6 Doherty Drive

For the Doherty Drive sub-group, the anchor customers are two large irrigation uses,
Redwood and Tamiscal High Schools and Piper Park. Four schools, San Andreas, Mewah
Mountain Opportunity, Tamiscal and Redwood High Schools are the largest commercial
uses. The remaining uses are small irrigation customers.

5.5 STAKEHOLDER INFORMATIONAL MEETING

An informational meeting was held with the largest potential user, namely San Quentin
Prison on April 22, 2015. In addition to Carollo's team, staff from San Quentin Prison, the
California Department of Corrections and Rehabilitation (CDCR), CMSA, and MMWD were
present.

At this meeting, introductions were made and the study overview, timeline for project
implementation, project costs, and rules/regulations were presented. Discussion focused on
the following topics:

. Optimal pipe routing to San Quentin Prison.

o Facilities that could be retrofit for dual plumbing.
o Other potential onsite recycled water uses.

) The acceptability of DPR.

o Potential funding sources.

Overall, there was consensus for acceptance of the use of recycled water for dual
plumbing, boiler use, irrigation, and onsite car washing. DPR for prison-only uses was not
of interest to the stakeholders present. However, the prison and State officials did not object
to DPR as long as it was part of an overall system augmentation and not focused solely on
serving the prison.
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The agenda, sign in sheet, and letters of support are contained in Appendix F.

Additionally, most of the irrigation users identified in this study are currently supplied by
MMWD who is a partner of this study and thus, supports this study's objectives.
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Chapter 6
PROJECT ALTERNATIVES ANALYSIS

This chapter outlines alternatives considered to meet the project objectives for supplying
recycled water within the CMSA service area.

Based on these objectives and considering the potential sub-groups outlined in Chapter 5,
four (4) alternatives were developed that included: 1) reuse at San Quentin Prison, 2) urban
reuse (landscape irrigation, commercial reuse) from centralized treatment, 3) urban reuse
through satellite treatment, and 4) DPR. Within each of these initial alternatives, up to 5
sub-alternatives were assessed to select for the preferred alternatives to be further
evaluated. Evaluation criteria, including both economic and non-economic considerations,
were included in a cost-benefit analysis. The cost-benefit analysis conducted helped the
team determine the Recommended Recycled Water (RW) Project for the CMSA area,
which is detailed further in Chapter 7. A discussion of the alternatives considered and cost-
benefit analysis are included within this chapter.

6.1 PLANNING AND DESIGN CRITERIA ASSUMPTIONS

The conceptual alternatives for the MMWD and CMSA RWFS were developed based on
the recycled water market assessment described in Chapter 5 and the planning and design
criteria defined in this chapter. The proposed criteria address how the recycled water
system would be configured, considering characteristics such as treatment, pump station,
storage capacity and distribution system size.

6.1.1 Alternatives Design Capacity

The design capacity for each alternative varies based upon the end uses identified for that
alternative. Developing the design flow for each alternative begins with the average day
annual (ADA) demand (in the case of recycled water for irrigation) or flow to be supplied (in
the case of DPR). A seasonal and daily peaking factor is then added onto the ADA demand
in order to size treatment and conveyance facilities.

6.1.1.1 Urban Reuse Peaking Factors

Peaking factors were used to address the normal variation in urban reuse demand
throughout the year, which then influences how the recycled water system is sized. A
recycled water treatment system is sized for the maximum daily demand whereas the
recycled water system storage, pumping, and pipeline sizing requirements are based on the
maximum hourly demand.
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The peaking factors used to size the facilities in this RWFS can be defined as follows:

° Max Month Demand (MMD) — The highest monthly demand in the irrigation season;
the max month peaking factor takes into account that demand in July is much higher
than the average annual demand.

. Max Day Demand (MDD) — The max day factor accounts for the highest single-day
water demand in the peak month.

o Peak Hour Demand (PHD) - The peak hour demand takes into account variations in
demand over a 24-hour period.

Irrigation most commonly occurs at night over an 8-hour period; therefore, the peak hour

irrigation demand is generally 3 times larger than the max day demand. Commercial cooling
tower demands are also assumed to take place over an 8-hour period during the day, thus
the peak hour factor is also 3 times the max day demand. Table 6.1 provides a summary of

the peaking factors used for the MMWD/CMSA recycled water irrigation and commercial
cooling tower customer projections.

Table 6.1

Urban Use Demand Peaking Factors

Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

La_ndspape Commercial Erison Prisqn Dual
Irrigation® Boiler Use | Plumbing Use
Seasonal Factor (Peak Month) 1.8@ 2.0 1.4® 1.00
Max Day 1.8® 1.0 1.0© 1.2®
Peak Hour 3.04 3.0 1.0® 2.0©
Total Peaking Factor 9.7 6.0 1.4 24

Notes:

(1) As applied to the average annual demand.
(2) Determined from MMWD data, based on a ratio of summer irrigation to winter irrigation.
(3) Determined from maximum daily ET values since 2003.

(4) The peaking factors could be reduced if irrigation were to occur during the day.

(5) Based on boiler water use data provided by SQP.

(6) It was assumed that boiler use was relatively constant.

(7) It was assumed that dual plumbing demand would not vary by season.

(8) Best professional judgment was used to develop this peaking factor.

(9) Based on the average wastewater peaking factors for two California Prisons: Deuel Vocational
Institute and Chuckawalla Valley State Prison. Wastewater flow was used as a proxy for toilet

flushing demand.

Prison peaking factors were also developed for both dual plumbing and boiler uses. It was
assumed that boiler use would remain relatively constant over the course of a day.
However, boiler use is seasonal, with greater demand in the winter time. Thus, a max
month peaking factor of 1.4 was developed based on data from the Prison and max day
and peak hour peaking factors for prison boiler use were both assumed to be 1.0. Prison
peaking factors for dual plumbing were developed based on data from other California
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prisons and best professional judgment. It was assumed that toilet flushing would not vary
by season so a max month peaking factor of 1.0 was used. While dual plumbing flow data
was not available for any prison in California, the peak hour peaking factor was estimated
based on available prison wastewater flow data. While wastewater flow data does not
represent flow data for just toilet flushing, which is all that would be retrofit in a dual
plumbing system, wastewater flow data is a good proxy for determining peaking factors for
prison toilet use given the limited datasets available. A max day peaking factor of 1.2 was
used based on wastewater flow data in prisons and best professional judgment. Table 6.1
summarizes the peaking factors developed. As shown in the table, the total peaking factor
for dual plumbing at the prison is 2.4. For reference the overall peaking factor observed at
the plant (Peak Hour Dry Weather Flow/ADWF) is around 2.6.

Given the available data, a 2.4 peaking factor for dual plumbing is reasonable. Based on
discussions with San Quentin, toilet flushing is typically higher between 6 and 8 am and
between 5 and 8 pm. Additionally, there are 2600 toilets at San Quentin that each use 1.9
gallons per flush and are limited to 22 flushes per day. Using a peaking factor of 2.4, each
toilet would typically be flushed 2.2 times during high use times (6 - 8 am and 5 - 8 pm).
During the remainder of the day, each toilet would be flushed 0.58 times per hour, or
around once every 2 hours. Put another way, during each hour of high use times,

10 percent of daily allowed flushes are used. During each hour of non-peak use, 3 percent
of daily allowed flushes are used. These assumptions are reasonable, given the data
available.

6.1.2 Recycled Water Distribution System

All project alternatives will require a recycled water distribution system consisting of a pump
station and distribution pipeline. More detail about each pipeline routing, sizing, and
assumptions for each alternative are provided later in this Chapter. Table 6.2 presents the
planning and design criteria used to develop distribution systems for each of the
alternatives. Several of the criteria listed in Table 6.2 represent conservative planning
assumptions. During more detailed predesign/design and as the commitment of potential
customers becomes more certain, these planning and evaluation criteria may be refined.

6.1.2.1 Operational Storage for Urban Irrigation Alternatives

Operational storage is the amount required to provide the difference between the
customer's peak hour demands and the treatment system's firm recycled water production
capacity. A storage tank would allow the tertiary facilities to operate at a constant rate,
sized to meet the MDD. For the purposes of this study, it was assumed that demands would
occur as shown in Table 6.3.
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Table 6.2 Recycled Water Distribution System Planning Criteria Summary
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Category Criteria
Storage
Recycled Water Operational (PHDmgd - MDDmgg) X (8 hours) x (1 day/24 hours)
Storage
Minimum Operational Storage 50,000 Gallons
DPR Storage 12 hour detention time x RkO product water flow x 3
tanks

Recycled Water Distribution System

Maximum Velocity 7 feet per second
Max Headloss/1,000-feet 7-feet
Minimum Pressure During PHD 50 psi
Pump Station Configuration Duty + 1 standby

Table 6.3 Assumed Demand Timing
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Use Time Flow Rate
Irrigation 8 hours (10 pm - 6 am) PHF
Commercial 8 hours (9 am - 5 pm) PHF
6 hours (6 am - 9 am; 5 pm - 8 pm) PHF
Dual Plumbing i3 o (i s lower flow such that total
daily flow equals MDF
Boiler 24 hours PHF

As a conservative estimate, the required operational storage, in million gallons (MG), is
calculated as follows:
Operational Storage =
(PHD — MDD) x (8 hours ) x (1 day + 24)
Where:
. MDD is the maximum day demand, in mgd.
° PHD is the peak hour demand, in mgd.
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6.1.2.2 Secondary Effluent Storage

In addition to operational storage, it is important to ensure there is sufficient wastewater
influent over a 24-hour period so the plant can meet the peak recycled water production
demand (equal to the MDD). If the minimum diurnal wastewater flow is lower than the MDD
for the recycled water system, then secondary effluent storage may be needed. This is
referred to as Equalization Storage.

Currently minimum hour flows at CMSA are right around 1 mgd. Table 6.4 shows the MDDs
of each alternative where CMSA is the water supplier, descriptions of these alternatives can
be found in the sections that follow. Of these alternatives, Alternatives 2B, 4B and 4C would
require additional storage. It is likely that the storage needs for Alternative 2B could be
supplied by filling the existing vault of CMSA's emergency pump station during the day to
offset low flows at night. For Alternative 4B, it was assumed that the existing storage pond
at CMSA could be used. Alternative 4C requires more flow than is available at CMSA and is
thus deemed infeasible in the sections that follow. Thus not additional secondary effluent
storage is included in the alternatives described in the sections that follow.

Table 6.4 Maximum Day Demand for Alternatives that Use CMSA as Their

Water Source

Recycled Water Feasibility Study

Central Marin Sanitation Agency/Marin Municipal Water District

Alternative MDD (mgd)
1A: SQP — Conventional 0.20
1B: SQP — MF 0.20
1C: SQP — MF/RO 0.20
2A: CMSA North 0.11
2B: Marin Country Mart, Greenbrae, Kentfield, Doherty Drive 1.15®
2C: Marin Country Mart Only 0.29®W
4A: DPR - 0.5 0.70
4B: DPR - 2 2.80
4C: DPR -5 7.00
Notes:
(1) These alternatives build onto alternative 1C. The max day demands shown include both the
demands from alternative 1C plus the additional demands of each alternative.

6.1.2.3 Finished Water Storage for DPR Alternatives

Based on work done by Carollo on a WaterReuse Research Foundation DPR study
(WRRF-11-10), finished water from a full advanced treatment system should be held to
ensure adequate monitoring takes place prior to the DPR water being released into a
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potable water system. The study recommends finished water flowing into one of three
storage tanks after the full advanced treatment. The three tanks are operated such that
each cycles through in the following modes:

o Filling.
o Holding.
o Emptying.

Each storage tank is recommended to be sized for a 12-hour detention time based on the
product water flow from the full advanced treatment.

6.1.3 Treatment Facilities and Considerations

In order to meet the recycled water quality requirements described in Chapter 4, each
project alternative presented in this chapter would require new tertiary treatment facilities.
The quality needed will range from simple filtration and disinfection to advanced treatment
for DPR. Salinity removal may also be required for some alternatives due to the relatively
high salinity in CMSA's effluent.

A summary of the treatment required for each alternative is presented in Table 6.5 along
with the assumptions of the technologies used. Further discussion of why a particular
treatment was chosen for the corresponding alternative is included below.

6.1.3.1 Filtration

Some level of tertiary filtration is needed for all recycled water uses considered in this
RWEFS. For centralized treatment, only tertiary filtration is needed since the source water is
secondary treated wastewater. Two methods for tertiary filtration were considered for
centralized treatment: Media Filters or Microfiltration. For satellite treatment, the source
water is raw wastewater. Thus, a treatment process that can provide primary, secondary,
and tertiary filtration is needed. The treatment process considered in this RWFS for satellite
treatment is prescreening followed by membrane bioreactors (MBR). MBR was chosen for
its small footprint. Media filters, microfiltration (MF), and MBRs are described in further
detail below.

6.1.3.1.1 Tertiary Filtration with Media Filters

One type of tertiary filtration considered was continuous backwash filtration (CBW). A CBW
system consists of a sand media filter that is constantly backwashing to remove the filtered
particles with the use of filtered water and air. Air is supplied with an external air
compressor. This system is most commonly used in recycled water systems due to its
simple and cost effective operation. CBW is not a suitable pre-treatment technology for
reverse 0Smosis.
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Table 6.5 Treatment Assumption for Conceptual Project Alternatives Analysis
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Alternative Type Specific Technology
Filtration Continuo_us Backwash (CBW) or
Microfiltration (MF)
Reusg ll San Salinity Reduction Reverse Osmosis (RO)
Quentin Prison
Disinfection Ultraviolet (UV) light or Chlorine
Contact
Urban Reuse — Filtration MF
Centralized Salinity Reduction RO
Treatment Disinfection uv
Urban Reuse — Primary/Secondary/Filtration Membrane Bioreactor (MBR)
Satellite Disinfection uv
Ozone/Biologically Activated
DPR FAT Filters (BAF)/MF/RO/UV/Sodium
Hypochlorite

If recycled water is being delivered only to San Quentin Prison (SQP) and SQP is
responsible for providing additional treatment as needed for their facilities, then CBW
filtration could be an adequate choice for treatment.

6.1.3.1.2 Tertiary Filtration with Microfiltration

A second alternative for tertiary filtration is MF. The MF system consists of membrane
modules, either submerged in a tank or enclosed in-vessel. Ancillary equipment for a
membrane system includes an external air compressor to assist in membrane backwash as
well as a clean-in-place chemical system for more rigorous membrane cleaning. The
membrane system would be enclosed in a building. MF offers some advantages over CBW
filtration in that it can produce a higher water quality, making it a suitable pretreatment
technology for RO. However, the operation of an MF system is more complex than a CBW
filter and it requires higher energy input and chemical use.

6.1.3.1.3 Membrane Bioreactors

The MBR process combines the activated sludge process with the use of MF or UF
membranes for separation of solid and liquid phases, as opposed to removal by
sedimentation and media filtration used in conventional activated sludge (CAS) or biological
nutrient removal (BNR) plants. MBR treatment is the most widely used treatment process in
small-scale satellite treatment applications. When combined with prescreening and
disinfection, the MBR process can successfully treat raw wastewater to Title 22 recycled
water standards. The MBR process is robust and can be a highly automated treatment
process requiring little operator oversight. Additionally, the MBR filtration system provides a
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high-quality effluent with low turbidities, effectively lowering the disinfection requirements
after treatment.

6.1.3.2 Salinity Reduction

As discussed in Chapter 4, the CMSA WWTP effluent is generally high in salinity. Thus,
salinity treatment is required to use this water for the proposed RW uses, with the exception
of dual plumbing. For centralized treatment, reverse osmosis (RO) is the most obvious
choice for salinity reduction. RO is a high pressure membrane system that provides robust
removal of pathogens, pollutants, and salt. Limited constituents smaller than 0.1 to 1 nm
can pass through RO. RO will produce a concentrated waste stream (RO concentrate),
which could be disinfected and combined with the CMSA WWTP effluent. To provide
adequate pretreatment and to protect the RO units, membrane treatment (MF or UF) is
required before the RO process.

Based on CMSA WWTP influent, to provide water that meets the recycled water quality
standards outlined in Chapter 4, approximately 85 percent of the RW produced needs to be
treated with RO. Blending of the RO treated RW with non-RO treated RW in the proposed
85 percent to 15 percent ratio would produce RW of sufficient quality. Thus, RO treatment
proposed in this study will be sized for 85 percent of RW flow to be produced out of the
CMSA WWTP.

For satellite treatment, no RO is required. The satellite locations were selected based on
water quality data in the collection system that showed that salinity reduction (i.e., RO) was
not needed.

6.1.3.3 Disinfection

In addition to filtration and salinity reduction, disinfection is also needed for all recycled
water uses considered in this RWFS. Two disinfection methods were considered: ultraviolet
(UV) disinfection and chlorine disinfection. These two disinfection methods are described
further in the sections below.

6.1.3.3.1 Disinfection with Ultraviolet

UV disinfection uses ultraviolet light to disinfect rather than using chemicals. For the CMSA
system, the UV would likely be an in-vessel system. In-vessel UV offers a compact
footprint, which is advantageous for a space limited site. Due to differences in the water
guality produced from the two technologies, a UV disinfection system downstream of MF
can be sized for a lower dose and higher UV Transmittance, making it smaller than
downstream of a CBW filter. A UV downstream of a CBW filter would be installed on a slab
on grade but downstream of MF, it would be in the membrane building.
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6.1.3.3.2 Disinfection with Chlorine Disinfection

Disinfection with chlorine is an acceptable alternative to UV and is already available at
CMSA. In fact, there is potential for using a portion of the WWTP’s existing chlorine contact
basins. Since the basins are sized to handle all of CMSA's wet weather flows (up to 120
mgd), there is adequate tankage and one could potentially be used for tertiary disinfection
during dry weather months.

Sodium hypochlorite disinfection typically includes a chemical dosing station and storage
tank as well as concrete tank for contact time. Though energy use of a chlorine system is
much less than for UV, chemical use is much higher and the footprint much larger than a
comparable UV system. However, in the case of CMSA, the contact basins (which make up
the majority of the footprint) are already in place.

An analysis was conducted to determine what changes would need to be made to the
existing chlorine contact tanks to route tertiary filtered water through the tanks. That
analysis as well as cost comparison is included in Appendix G.

6.1.3.4 Full Advanced Treatment

DPR involves using recycled water directly as a water supply without an environmental
buffer such as a large reservoir or the groundwater basin. There are currently no
established regulations for DPR in California. However, the State has directed the Division
of Drinking Water to develop a position statement and feasibility assessment for DPR by
2016.

As summarized in Chapter 4, there is a significant amount of research and discussion
currently underway regarding the levels of treatment and controls required to safely apply
DPR. Based on these ongoing discussions and the current regulations for indirect potable
reuse, it is expected that the CMSA effluent would need to be treated using Ozone, BAF,
MF/UF, RO, UV, and sodium hypochlorite. Between the RO and UV/sodium hypochlorite
processes, the permeate from the RO process would be stored for a set period of time to
allow for monitoring to ensure quality standards are met. The use of three tanks would allow
a continuous supply of water. Water from the tanks would be treated by UV/hypochlorite
and it would then be conveyed to a location within the potable water distribution system.
Figure 6.1 illustrates a treatment schematic of a DPR system. Chapter 4 provides more
detail on why this particular treatment train was chosen as well as the level of treatment
provided.

6.1.4 Basis for Cost Estimates

The basis of costs used for the alternatives analysis within this RWFS is outlined in detail in
Appendix H.
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6.2 CONCEPTUAL ALTERNATIVES DESCRIPTION

Based upon the study objectives, several conceptual alternatives were identified and
developed that would meet the project requirements. The conceptual alternatives can
generally be described as the following:

. Reuse at San Quentin — using recycled water delivered from CMSA for four uses at
San Quentin Prison: dual plumbing, boiler make-up water, onsite car washing, and
landscape irrigation.

. Urban Reuse from Centralized Treatment — using recycled water delivered from
CMSA for landscape irrigation and commercial use to offset potable water use.

° Urban Reuse from Satellite Treatment — pulling wastewater from a collection system
pump station and treating it through a satellite treatment facility for urban reuse close
to the point of treatment.

. Direct Potable Reuse — providing potable water offset using FAT and detention of the
DPR effluent prior to discharge into the MMWD system.

6.2.1 Alternative 1 - Reuse at San Quentin

Due to the close proximity of CMSA WWTP and San Quentin Prison, it makes the most
sense for tertiary treatment to be located at the CMSA WWTP and conveyed to San
Quentin. Conveying RW to San Quentin would require installation of approximately 2 miles
of pipe along Sir Francis Drake Boulevard and then turning left along Levee Road to the
new boiler building at the prison. Figure 6.2 illustrates the general pipeline routing for this
alternative, while Figure 6.3 shows the added construction measures needed to install the
pipe once within the San Quentin Prison campus. With this proposed route, a small pipe
bridge would be needed and directional drilling would be required to go under an existing
maintenance building. Vaults and tees at the new boiler building and car wash location
would also be provided.

Sizing treatment for this alternative requires estimating demands for dual plumbing the cell
blocks, use of water in the new boiler system and historical irrigation use. Development of
these demands is detailed in Chapter 5 and Section 5.3.3. The dual plumbing system would
feed the North, South, East, and West blocks with recycled water for use in toilet and urinal
flushing. Our understanding is that all four blocks are partially dual plumbed with separate
piping feeding the toilets and sinks. Thus, all a retrofit would include is a new pipe riser and
distribution line along the roof. This distribution line would connect to existing piping. Per
San Quentin's request, copper piping was assumed for all in-building piping.
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6.2.1.1 Alternative 1A — San Quentin with Conventional Filtration (SOP —
Conventional)

This San Quentin alternative would provide tertiary level treatment with CBW filtration.
Though the CMSA effluent is high in salinity, it may be possible to use the higher salinity
water with the existing and new dual plumbing system. The prison currently has copper
piping and tubing installed in their existing partially dual plumbed system. In discussion with
a corrosion expert (Tom Herink of JDH Corrosion) about the use of high salinity water in
copper piping, under certain pH and flow conditions the corrosion potential may be low. RW
treated centrally from CMSA will likely fall within these conditions and thus, the corrosion
potential may be low. Therefore, RO treatment may not be needed.

However, it is likely that the boiler make-up water and the water used for irrigation would
need salinity reduction, but for this alternative, it was assumed the prison would cover the
install and cost for additional treatment (MF/RO) and locate these facilities at the prison.

This alternative also assumes the commercial truck fill station recently constructed at
CMSA, which was identified in Chapter 5, will use recycled water. The other Operation and
Maintenance (O&M) use identified in Chapter 5, namely MSS, requires lower salinity water
than can be provided with this alternative and is thus not included with this option.

Major components for this alternative include:

. New tertiary treatment — conventional filtration (sand) and disinfection (CI) located at
the CMSA WWTP.

. Recycled Water Pump Station located at the WWTP.

o Distribution Pipeline, routing as proposed.

6.2.1.2 Alternative 1B — San Quentin with Microfiltration (SOP - MF)

Because of the high salinity in the CMSA effluent, any RW used for irrigation would need
some level of salinity reduction. If conventional filtration were installed at CMSA, this would
limit potential expansion of the RW system beyond the prison as any other irrigation
customers would require a lower salinity water. Therefore, this alternative assumes MF for
the filtration step, which can also serve as a pre-treatment step for RO, rather than using
CBW filtration.

However, this alternative still assumes that any salinity reduction with RO would be installed
and cost covered by San Quentin Prison for their use.

Like Alternative 1A, this alternative also assumes the commercial truck fill station recently
constructed at CMSA, which was identified in Chapter 5, will use recycled water. The other
Operation and Maintenance (O&M) use identified in Chapter 5, namely MSS, requires lower
salinity water than can be provided with this alternative and is thus not included with this
option.
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Major components for this alternative include:

° New tertiary treatment — MF and disinfection (Cl) located at the CMSA WWTP.
. Recycled Water Pump Station located at the CMSA WWTP.

. Operational Storage located the CMSA WWTP.

. Distribution Pipeline, routing as proposed.

6.2.1.3 Alternative 1C - San Quentin with Microfiltration and Reverse Osmosis (SO -

MF/RO)

This option takes Alternative 1B a step further and assumes that not only will MF be
provided, but RO will also be provided for salinity reduction. Adding RO would eliminate the
need for further RW treatment before irrigation, commercial, and boiler use. Alternative 1C
also assumes UV disinfection instead of chlorine disinfection. UV disinfection after RO is
typically more cost effective chlorine due to its small size.

This alternative also assumes that both of the O&M uses identified in Chapter 5 will require
recycled water. Both MSS and CMSA's commercial truck fill station will take RW directly
from the CMSA WWTP.

Major components for this alternative include:

) New tertiary treatment — MF/RO and disinfection (UV) located at the CMSA WWTP.
o Recycled Water Pump Station located at the CMSA WWTP.

o Operational Storage located the CMSA WWTP.

) Distribution Pipeline, routing as proposed.

Table 6.6 summarizes the details of the sub-alternatives for San Quentin Prison
(Alternative 1).

6.2.2 Alternative 2 - Urban Reuse - Centralized Treatment

Based on the market analysis in Chapter 5, there are five (5) potential sub-areas
considered to serve irrigation and commercial RW uses outside of the San Quentin Prison
campus. These 5 areas could be fed from a centralized RW treatment facility located at
CMSA WWTP. Due to the high salinity in the CMSA WWTP effluent, it is assumed that
tertiary treatment will need to include MF/RO to reduce the salinity to levels tolerable for
irrigation use. Alternative 2 provides proposed pipeline routings from CMSA WWTP to the 5
subareas identified. Each routing is described in further detail herein.
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Table 6.6 Alternative 1 - San Quentin Prison Detail Summary
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Estimated Demand Facilities Needed
Max Operational
Treatment |Annual,| Day®, Pipeline Storage, |Pump Station
Sub-Alt Type AFY mgd Length, ft gallons Capacity, hp
CBW
@

1A Filtration + C| 154 0.20 5800 91800 50

1B MF + ClI 154@ 0.20 5800 91800 50

1C MF/RO + UV | 154 0.20 5800 91800 50

Notes:

(1) MDD used for sizing of treatment facilities.

(2) It was assumed that SQP would provide all needed additional treatment for boiler, irrigation,
and car washing demands on-site.

Alternative 2A — CMSA North is an independent alternative while Alternative 2B was
originally planned in phases. Alternative 2B assumes that Alternative 1C, San Quentin
Prison with MF/RO, is already implemented and that each subsequent phase is built off of
the previous phase (Alternative 2B — Phase 1, 2 and 3). Alternative 2C is an abbreviated
version of Alternative 2B Phase 1 — Marin Country Mart that would serve the shopping area
only without continuing across Highway 101 into the Greenbrae area.

6.2.2.1 Alternative 2A — CMSA North

Alternative 2A — CMSA North feeds the RW users identified to the north of the CMSA
WWTP. For this alternative, a 6 inch pipeline from the WWTP would be routed along
Andersen Drive and then turn north onto Bellam Boulevard. Bellam Boulevard crosses
under Highway 580 where it then heads towards the coast. Most of the proposed users for
this CMSA North alternative are located past the Highway 580 crossing. The proposed pipe
routing would continue onto Vista Del Mar and wind through the neighborhood, terminating
near Bahia Vista Elementary School.

This alternative also assumes that both of the O&M uses identified in Chapter 5 will require
recycled water. Both MSS and CMSA's fill station will take RW directly from the CMSA
WWTP.

6.2.2.2 Alternative 2B Phase 1— Marin Country Mart

Alternative 2B — Phase 1 follows the proposed San Quentin Prison routing south of CMSA
WWTP along Sir Francis Drake Boulevard. While at the coast, the proposed piping to San
Quentin Prison turns east, the Marin Country Mart piping would start by turning west and
continuing along Sir Francis Drake Boulevard to the Larkspur Landing Shopping Center.
The pipe routing loops around Larkspur Landing Circle where it ends up back on Sir Francis
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Drake Boulevard and crosses under Highway 101, terminating at Barry Way. The piping
size needed to provide RW for the users in this phase, as well as all subsequent phases is
12 inches.

6.2.2.3 Alternative 2B Phase 2 — Greenbrae

This alternative continues the piping from Alternative 2B Phase 1, through neighborhoods
on the northern bank of the Corte Madera Creek. All of the proposed piping of this
alternative stays off of main roads and instead follows roads like Barry Way, Laderman
Lane, Lower Via Casitas, Via Holon, and S Elieso Drive. The piping size needed to provide
RW for the users in this phase, as well as all subsequent phases is 12 inches.

6.2.2.4 Alternative 2B Phase 3 — Kentfield

Alternative 2B Phase 3 picks up where Alternative 2B Phase 2 leaves off and follows Bon
Air Road north to its intersection with Sir Francis Drake Boulevard. The proposed pipe
routing follows Sir Francis Drake Boulevard west until it turns left onto McAllister Avenue
and crosses Corte Madera Creek at the Stadium Avenue foot bridge. The pipe routing for
this alternative then passes by A E Kent Middle School and makes a T at College Avenue
to service a few additional potential RW users. The piping size needed for this phase is 6
inches.

6.2.2.5 Alternative 2B Phase 4 — Doherty Drive

Alternative 2B Phase 4 also picks up where Alternative 2B Phase 2 leaves off; however
instead of following Bon Air Road north, like Alternative 2B Phase 3, this alternative routes
RW piping south across the Bon Air Road bridge. The proposed routing then turns left at
Magnolia Avenue and continues onto Doherty Drive where it terminates at Redwood High
School. The piping size needed for this phase is 8 inches.

6.2.2.6 Alternative 2C - Marin Country Mart Only

Alternative 2C is an abbreviated version of Alternative 2B but stops short of installing the
pipeline across Highway 101. Like Alternative 2B, Alternative 2C assumes Alternative 1C,
San Quentin Prison with MF/RO, is already implemented.

Alternative 2C follows the proposed San Quentin Prison routing south of CMSA WWTP
along Sir Francis Drake Boulevard. While at the coast, the proposed piping to San Quentin
Prison turns east, the Marin Country Mart piping would start by turning west and continuing
along Sir Francis Drake Boulevard to the Larkspur Landing Shopping Center. The pipe
routing loops around Larkspur Landing Circle circling back on itself. The piping size needed
to provide RW for the users in this alternative is only 6 inches.
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6.2.2.7 Alternative 2 — Detail Summary

Major components for this alternative include:

. New tertiary treatment — MF/RO and disinfection (UV) located at the CMSA WWTP.
. Recycled Water Pump Station located at the CMSA WWTP.

. Operational Storage located at the CMSA WWTP.

. Distribution Pipeline, routing as proposed, for the 5 separate sub-areas.

Table 6.7 summarizes the details of the sub-alternatives for Alternative 2 — Urban Reuse
with Centralized Treatment and Figure 6.4 illustrates the proposed location and pipeline
routings for this alternative.

Table 6.7 Alternative 2 — Urban Reuse Centralized Treatment Detail Summary®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Estimated
Demand Facilities Needed
Operational Pump
Max | Pipeline Storage, Station
Annual, | Day®, | Length, gallons Capacity,
Sub-Alt Alt. Name AFY mgd ft hp
2A CMSA North 44 0.11 10,000 74,200 33
2B - Phase 1 Mar”l‘vlg‘r)t””try 39 0.11 | 9,700 71,900 35
2B - Phase 2 Greenbrae 106 0.30 11,100 199,700 147
2B - Phase 3 Kentfield 81 0.22 12,100 144,300 88
2B - Phase 4 Doherty Drive 113 0.32 7,400 212,100 85
2C Marin Country 35 009 | 7,400 62,100 29
Mart Only
Notes:

(1) Tertiary treatment for all alternatives would include MF/RO + UV.
(2) MDD used for sizing of treatment facilities.

6.2.3 Alternative 3 - Urban Reuse — Satellite Treatment

Because of the high level of treatment (MF/RO) required in Alternative 2 to reduce the
salinity in the wastewater effluent as well as the relatively long distance between some of
the sub-areas and the CMSA WWTP facility, satellite treatment was considered for the
three sub-areas that are in the Ross Valley Sanitation District (RVSD): Kentfield, Greenbrae
and Doherty Drive.
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Satellite treatment consists of drawing untreated wastewater from the collection system at
the outlet of a lift station and using a small package treatment facility to treat to tertiary
levels. A satellite package facility would include MBR for secondary and tertiary treatment
followed by UV for disinfection. The solids are then put back into the underlying collection
system and conveyed to the CMSA WWTP.

Satellite treatment was considered for this alternative at two of the RVSD’s collection
system lift stations: Kentfield and Greenbrae. As an added benefit, the wastewater at these
particular lift stations is projected to have much less saltwater intrusion and thus, lower
levels of salinity. Salinity levels are low enough that additional RO treatment would likely not
be needed (CMSA Salt Water Reduction Study, CDM 1993). If this alternative is chosen,
salinity levels should be verified.

A third lift station, Larkspur Pump Station, was also considered to draw from for a satellite
facility. However, the salinity from this pump station appears to be significantly higher than
that of either Kentfield or Greenbrae. Because satellite treatment is often more costly than
conventional treatment, addition of RO for salinity reduction would only increase the cost
rendering this alternative too expensive. Though the potential routing is detailed further
herein, this sub-alternative is not carried forward.

Alternatives 3A to 3C include the entire sub-area of potential RW users as identified in
Chapter 5. Alternatives 3D and 3F contain a smaller subset of users considered in an
attempt to improve overall cost effectiveness of these sub-alternatives. Each sub-alternative
is described in further detail herein.

6.2.3.1 Alternative 3A — Kentfield Area

The pipe routing for this alternative is identical to the pipe routing in Alternative 2B - Phase
3. However, for this satellite treatment option, RW would be fed from the Kentfield pump
station. This pump station is located across the creek from A E Kent Middle School near to
the Stadium Avenue foot bridge.

6.2.3.2 Alternative 3B — Greenbrae Area

The pipe routing for this alternative is identical to the pipe routing in Alternative 2B - Phase
2. However, for this satellite treatment option, RW would be fed from the Greenbrae pump
station. This pump station is located near the intersection of Corte Encanto and El Portal
Drive.

6.2.3.3 Alternative 3C — Doherty Drive

This alternative could be built onto either Alternative 3A or 3B and be fed from either the
Kentfield or Greenbrae pump station. The routing for this alternative is identical to the pipe
routing in Alternative 2B - Phase 4.
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6.2.3.4 Alternative 3D — Kentfield Select

In an attempt to lower the cost of the satellite treatment options, a select set of potential RW
users were chosen near the Kentfield pump station. These RW users were chosen to
maximize RW supplied and minimize piping. The proposed pipe route for Alternative 3D -
Kentfield Select routes RW piping across the Stadium Avenue footbridge and then turns left
onto College Avenue, terminating when College Avenue becomes Magnolia Avenue.

6.2.3.5 Alternative 3E — Greenbrae Select

Similarly to Alternative 3D, this alternative was created to increase cost effectiveness by
minimizing required piping and maximizing RW use near the Greenbrae pump station. The
proposed pipe routing is essentially the western portion of Alternative 3B (Greenbrae Area).
The proposed pipe routing follows Via Casitas to Upper Via Casitas and then to S Eliseo
Drive. The piping then turns onto Laderman Lane and terminates just east of Niven Park.

6.2.3.6 Alternative 3F — Doherty Drive Select

A select set of potential RW users was also considered from the users identified in
Alternative 3C (Doherty Drive). However, unlike Alternative 3C, these users would be fed
from the Larkspur pump station. This pump station is located near Hall Middle School.
While this was an alternative initially considered, as mentioned above, this alternative was
not carried forward due to the high salinity expected at the Larkspur pump station.

6.2.3.7 Alternative 3 — Detail Summary

Major components for this alternative include:

. Satellite Treatment — at either the Kentfield or Greenbrae lift stations located within
the RVSD collection system.

° Recycled Water Pump Station located at satellite treatment facility.
. Operational Storage located at the satellite treatment facility.
) Distribution Pipeline, routing as proposed, for the 5 separate sub-areas.

Table 6.8 summarizes the details of the sub-alternatives for Alternative 3 — Urban Reuse
with Satellite Treatment and Figures 6.5 and 6.6 illustrate the proposed location and
pipeline routings for these sub-alternatives.

6.2.4 Alternative 4 — DPR

Urban reuse through landscape irrigation and/or commercial reuse, like the alternatives
already considered, provides a substitute for potable water use. However, these
alternatives are dependent upon the demand present and require significant infrastructure
to convey the recycled water to its end user, resulting in high costs and energy use. An
alternative method of providing a potable water offset would be through DPR.
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Table 6.8 Alternative 3 — Urban Reuse Satellite Treatment Detail Summary®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Estimated Demand Facilities Needed
Treatment Operational Pump
Location Storage, Station
Max Day®, Pipeline gallons Capacity,
Sub-Alt Alt. Name Annual, AFY mgd Length, ft hp
3A Kentfield Area Kentfield PS 81 0.22 12100 144300 88
3B Greenbrae Area | Greenbrae PS 106 0.30 11100 199700 147
3CO Doherty Drive | Kentfield PS or 113 0.32 7400 212100 85
Greenbrae PS
3D Kentfield Select Kentfield PS 42 0.12 3700 77100 25
Greenbrae Greenbrae PS
3E Select 49 0.14 4700 92600 52
Notes:

(1) Treatment for all alternatives would include MBR followed by UV.
(2) MDD used for sizing of treatment facilities.
(3) This Sub-Alternative would need to be a second phase to either Alternative 3A or 3B.
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As described in Section 6.1.3.4 above, DPR would use RW directly as a water supply
without an environmental buffer such as a large reservoir or the groundwater basin. Highly
treated recycled water would be injected directly into the water supply system, thus
increasing the potable water resources.

For purposes of this alternatives analysis, it was assumed that the connection point into the
MMWD potable water system would be a new storage tank located slightly northwest of the
CMSA WWTP adjacent to Highway 101 as shown in Figure 6.7. This storage tank currently
does not exist but was proposed by MMWD as a possible connection location. Cost for
constructing this storage tank is not included in this alternative. This proposed storage tank
offers the most feasible point of entrance into the water system.

The FAT brine (or residual) water would be discharged into the existing outfall. Because the
existing discharge goes out into the Bay, it is assumed that the addition of a relatively small
flow of high TDS water will not be a significant issue. Regardless, the regulatory
requirements of this would need to be explored further.

Three different DPR alternatives were considered. Each of the three is described in more
detail herein.

6.2.4.1 Alternative 4A — DPR San Quentin

One initial alternative considered would be to supply only San Quentin Prison with DPR.
Since San Quentin is close to the CMSA WWTP and has a relatively high, geographically
concentrated demand, this alternative could be quite cost effective.

6.2.4.2 Alternative 4B — DPR 2

Another alternative considered would be to produce 2 mgd of recycled DPR water for
supplying MMWD's water supply system. This intermediate amount of RW could easily be
blended into MMWD's water supply system and would help supplement water use for all
MMWD users in the immediate area of San Quentin and the CMSA WWTP.

6.2.4.3 Alternative 4C — DPR 5

The final DPR alternative considered would be to produce 5 mgd of recycled DPR water for
supplying MMWD's water supply system. This alternative is identical to the 2 mgd option,
except with a large volume of RW for blending into MMWD's existing system. Currently
flows at CMSA are not large enough to support this alternative.

6.2.4.4 Alternative 4 — Detail Summary
The major infrastructure components of this alternative include the following:

° FAT treatment facility, including effluent holding tanks.
. Conveyance piping to send FAT product water to MMWD storage tanks.

. FAT product water pump station.
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Table 6.9 summarizes the details of the sub-alternatives for Alternative 4 — Direct Potable
Reuse and Figure 6.7 illustrates the proposed treatment location and proposed conveyance
and injection point into the potable system for this alternative.

Table 6.9 Alternative 4 — DPR Detail Summary
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Alt 4A - DPR San | Alt 4B —DPR Alt 4AC — DPR
Quentin 2 5
Treatment 0.7 (input) 2.8 (input) 7.0 (input)
MF Capacity, mgd 0.6 2.5 6.3
RO/AOP Capacity, mgd 0.5 2.0 5.0
Brine, mgd 0.1 0.5 1.3
RO Product Water Holding Tanks 3 tanks @ 12 hours detention time
Infrastructure
Conveyance Piping, If 5,500 5,500 5,500
Pumping, gpm 460 1,400 3,500
Horsepower (HP) 10 170 350

6.3

INITIAL SCREENING OF ALTERNATIVES

An economic comparison was conducted to ‘pre-screen’ the various sub-alternatives within
the four (4) main alternatives. Planning level costs were developed based upon the
preliminary layouts, capacities and basis of costs summarized in the previous sections.

6.3.1 San Quentin Prison

Table 6.10 summarizes the preliminary cost estimates for the San Quentin Prison sub-
alternatives. Given the close proximity of the prison to the CMSA WWTP, the cost
effectiveness, as determined by the unit cost of recycled water delivered, of each of these
alternatives is reasonable. Alternative 1B, though higher in cost than Alternative 1A, would
provide CMSA with the flexibility of expanding their recycled water service in the future to
serve other users outside of the prison by offering pre-treatment for RO. Alternative 1C, the
highest cost San Quentin Prison alternative, should be considered if both a San Quentin
Prison and other Centralized Treatment alternative were to be built simultaneously.
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Table 6.10  Alternative 1 - Economic Comparison of SQP Alternatives®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Capital Project Annual Cost, | Unit Cost
Alt. No. Alt. Name Cost, $M Cost, $M@ $Mlyear® per AF
SQP -
1A Conventional $5,270,000 $6,590,000 $381,000 $2,490
1B SQP - MF $6,820,000 | $8,530,000® $447,000 $2,920¥
1C SQP - MF/RO $8,230,000 | $10,310,000 $529,000 $3,440
Notes:

(1) Based on ENRCCI_SF of 11,155 (July 2015).

(2) Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).

(3) Includes O&M Cost and annualized project cost (discounted at 1% over a 30 year period).

(4) Ifinstead of chlorine disinfection UV disinfection is used the Project Cost is $8.75 million and
the unit cost per acre foot is $3,000.

6.3.2 Urban Reuse — Centralized Treatment

Table 6.11 summarizes the preliminary cost estimates for the Urban Reuse — Centralized
Treatment sub-alternatives. Based on the costs presented in Table 6.11, Alternative 2A and
2C require a significant amount of conveyance piping but have no large, anchor customers
to drive down the unit cost. Alternative 2B also requires a significant amount of conveyance
from the centralized treatment location and though many of the phases in this alternative
have higher demands than 2A and 2C, the unit costs of these phases remain relatively
high. Therefore, these three alternatives were not considered further in this analysis.

6.3.3 Urban Reuse — Satellite Treatment

Table 6.12 summarizes the preliminary cost estimates for the Urban Reuse — Satellite
Treatment sub-alternatives. Based on the costs presented in Table 6.12, Alternatives 3A,
3B and 3C have a high initial project cost as well as a high unit cost for RW delivered. The
costs are largely attributable to both the package treatment system as well as the amount of
conveyance associated with each of these alternatives.

Alternatives 3D and 3E have lower initial project costs attributable to less conveyance and
smaller treatment systems. However, because the demands for these smaller alternatives
are also reduced, the unit costs are not significantly different than the first three
alternatives. Though Alternatives 3D and 3E have high unit costs, they will be carried
forward while Sub-Alternatives 3A, 3B and 3C were eliminated from further evaluation.
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Table 6.11

Alternative 2 - Economic Comparison of Urban Reuse — Centralized
Treatment Alternatives®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Capital Project Annual Cost, | Unit Cost
Alt. No. Alt. Name Cost, $M Cost, $M®@ $Miyear® per AF
2A CMSA North $5,470,000 $6,840,000 $393,000 $8,910
2B - Marin Country
Phase 1 | Mart $6,010,000 |  $7,510,000 $416,000 | $10,710
2B -
Phase 2 Greenbrae $12,510,000 | $15,640,000 $759,000 $7,180
2B - .
Phase 3 Kentfield $9,200,000 | $11,500,000 $587,000 $7,280
2B - ;
Phase 4 Doherty Drive $10,780,000 | $13,480,000 $656,000 $5,800
Marin Country
2C Mart Only $4,230,000 $5,290,000 $320,000 $9,480
Notes:

(1) Based on ENRCCI_SF of 11,155 (July 2015).
(2) Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).
(3) Includes O&M Cost and annualized project cost (discounted at 1% over a 30 year period).

Table 6.12  Alternative 3 - Economic Comparison of Urban Reuse — Satellite
Treatment Alternatives®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Capital Project Annual Cost, | Unit Cost
Alt. No. Alt. Name Cost, $M Cost, $M®@ $Mlyear® per AF
3A Kentfield Area $9,710,000 | $12,140,000 $590,000 $7,320
3B firrg:”brae $12,620,000 | $15,780,000 $750,000 | $7,100
3C@ Doherty Area $11,540,000 | $14,430,000 $691,000 $6,110
3D Kentfield $4,250,000 |  $5,310,000 $297,000 |  $7,130
Select
3E S $5,490,000 |  $6,860,000 $367,000 |  $7,570
Select
Notes:

(1) Based on ENRCCI_SF of 11,155 (July 2015).
(2) Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).

(3) Includes O&M Cost and annualized project cost (discounted at 1% over a 30 year period).
(4) This sub-alternative would need to be considered as a phase 2 to either sub-alternative 3A or

3B.
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6.3.4 DPR

Table 6.13 summarizes the preliminary cost estimates for the DPR sub-alternatives. Based
on the costs presented in Table 6.13, it is apparent that the size of the DPR facility impacts
the overall project cost with a dramatic increase between Alternative 4A and 4C; however,
the unit cost for each of these alternatives is relatively the same. There was concern about
the approval process of DPR serving only the prison from a social justice perspective and
therefore, this sub-alternative was not carried forward. Additionally, at this time CMSA does
not produce enough effluent to support Alternative 4C.

Because the potable needs in this area are not well-known at this time, Sub-Alternative 4B
was carried forward for further review, but Table 6.13 offers a reference for DPR costs
based on capacity should more specific demand information become available in the future.

Table 6.13  Alternative 4 - Economic Comparison of DPR Alternatives®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Capital Cost, Project Annual Cost, | Unit Cost
Alt. No. Alt. Name $M Cost, $M®@ $SMlyear® per AF
4A SQP Only $10,370,000 | $13,480,000 $810,000 $1,220
4B DPR -2 $33,350,000 | $43,360,000 $2,874,000 $1,270
4C DPR -5 $67,890,000 | $88,260,000 $6,354,000 $1,100
Notes:

(1) Based on ENRCCI_SF of 11,155 (July 2015).
(2) Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).
(3) Includes O&M Cost and annualized project cost (discounted at 1% over a 30 year period).

6.4 NO PROJECT ALTERNATIVE

In the event that a recycled water project does not move forward for CMSA, no recycled
water would be produced at the CMSA WWTP to offset potable demand.

Though the use of recycled water within the CMSA service area would provide a
sustainable water supply for South Marin and would add resiliency to the MMWD system,
MMWD is hydraulically capable and of adequate size to provide the potable water
necessary to meet projected demand even in drought conditions, as have been
experienced recently.

6.5 PREFERRED ALTERNATIVE SUMMARY

After the initial evaluation of sub-alternatives on the basis of costs and implementation, the
resulting preferred alternatives are summarized in Table 6.14, which compares the
guantitative parameters upon which these alternatives are compared and evaluated further.
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Table 6.14  Summary of Preferred Alternatives — Basis of Alternatives Comparison
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Demand/Capacity Facilities Needed
Treatment / Infrastructure
Recycled Distribution
Water System
Alt. No. Alt Name Delivered, AFY | Capacity, mgd Treatment Pipeline, ft Pumping, HP | Storage, MG
1A SQP - Conventional 154 0.20 CBW + Chlorine 5,800 50 0.09
1B SQP - MF 154 0.20 MF + Chlorine 5,800 50 0.09
1C SQP - MF/RO 154 0.20 MF/RO + UV 5,800 50 0.09
3D Kentfield Select 42 0.12 MBR + UV 3,696 25 0.08
3E Greenbrae Select 49 0.14 MBR + UV 4,752 52 0.09
4B DPR -2 2,260 2 FAT 5,500 170 3.0




The economic comparison of the remaining preferred alternatives is shown in Table 6.15
(detailed estimate included in Appendix I) and a qualitative comparison of the alternatives is
presented in Table 6.16. This qualitative summary compares each alternative with the
overall project objectives and the relative ease of implementation and operation.

6.6 PREFERRED ALTERNATIVES SCREENING

The preferred alternatives screening was conducted to assess further the economic and
non-economic consideration of the remaining preferred alternatives. The intent of the
alternatives screening process was to identify those projects that maximize water supply
opportunities and those that are most likely to be implemented.

The four (4) centralized treatment urban reuse, two (2) satellite treatment urban reuse and
one (1) DPR alternatives were screened in the screening process presented below.

6.6.1 Screening Criteria and Process

Screening criteria were developed that were relevant to the overall project objectives and to
the general considerations for implementation and application of the alternatives. The
criteria used to evaluate all of the conceptual alternatives are as follows:

. Cost — relative cost of constructing and operating.

. Cost Sharing — the likelihood of being able to share the construction/implementation
costs with another entity (e.g., MMWD).

o Energy Use - the relative energy consumption required to operate each alternative.
. Regulatory — relative ease and acceptance of regulators to permit the process.

. Potable Water Offset — relative amount of potable offset achievable.

. Public Acceptance — level of acceptance of process by the public.

o Ability to Phase — ease with which an alternative could be constructed/implemented in
phases.

o Constructability — relative ease of constructing alternative within the existing
infrastructure (e.g., roads, utilities, buildings).

o Ease of Implementation/Operability — relative ease of implementing, constructing and
operating the facility.

o Administrative Ease — difficulty or ease of administering the recycled water system
depending upon the number of customers involved (i.e., serving a single large
customer would be simpler than several smaller customers).
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Table 6.15 Economic Comparison of Preferred Alternatives®?
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Unit Cost per AF of
Alt. No. Alt. Name Capital Cost, $M | Project Cost, $M® | Annual Cost, $M/year® Net Potable Offset
1A SQP - Conventional $5,270,000 $6,590,000 $381,000 $2,490
1B SQP - MF $6,820,000 $8,530,000©) $447,000 $2,9200)
1C SQP — MF/RO $8,250,000 $10,310,000 $529,000 $3,440
3D Kentfield Select $4,250,000 $5,310,000 $297,000 $7,130
3E Greenbrae Select $5,490,000 $6,860,000 $367,000 $7,570
4B DPR -2 $33,350,000 $43,360,000 $2,874,000 $1,270
Notes:

(1) Based on ENRCCI_SF of 11,155 (July 2015).
(2) The costs presented above are for new facilities to meet the demands listed.
(3) Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).

(4) Includes O&M Cost and annualized project cost (discounted at 1% over a 30 year period).
(5) If instead of chlorine disinfection UV disinfection is used the Project Cost is $8.75 million and the unit cost per acre foot is $3,000.
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Table 6.16

Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Qualitative Summary of Preferred Alternatives

Alt.
No.

Alt. Name

Regulatory
Acceptance

Potable Water
Offset/Reliability

Constructability/Public
Acceptance

Ability to Phase

Implementation/
Operability

1A

1B

1C

3D

3E

4B

SQP -
Conventional

SQP - MF

SQP - MF/RO

Kentfield Select

Greenbrae
Select

DPR -2

Title 22 facilities
relatively easy to
permit

Title 22 facilities
relatively easy to
permit

Title 22 facilities
relatively easy to
permit

Off-Site Package Plant
for secondary /Tertiary
Treatment

Off-Site Package Plant
for secondary /Tertiary
Treatment

Permitted on a case-
by-case basis until
regs promulgated in
2016

Yes

Yes

Yes

Yes

Yes

Yes

Some construction along Sir
Francis Drake Blvd (busy arterial)
and San Quentin Prison

Some construction along Sir
Francis Drake Blvd (busy arterial)
and San Quentin Prison

Some construction along Sir
Francis Drake Blvd (busy arterial)
and San Quentin Prison

Construction around a school and
along a footbridge

Locating space for a package
facility challenging; may be in
residential neighborhood

Public acceptance is increasing as
DPR becomes a more viable
option. Depending on the facility
size, there may be space
concerns.

Limited to RW use at SQP

only

Provides initial infrastructure

for possible future RW

expansion to other users

Provides all infrastructure

needed for future RW

expansion to other users

None

None

Yes — because of modular

nature

Would require close
coordination with
SQP

Would require close
coordination with
SQP

Would require close
coordination with
SQP

Treatment in two
locations

Treatment in two
locations

New operational
training required for
new treatment
processes




An initial screening of each of the preferred alternatives was developed where each of the
alternatives were evaluated against the above screening criteria and assigned a value on a
scale of 1 to 10, with 10 being the ‘best’ fit relative to the criteria and 1 being the ‘worst’.
The summation of the criteria values for each alternative provided an overall score. Those
overall scores then provided the ranking for the various alternatives relative to each other.

6.6.2 Screening Discussion

Table 6.17 presents the screening evaluation of the preferred alternatives. Further
discussion of the factors that led to the screening evaluation results are included below.

6.7 RECOMMENDED PROJECT

Based upon the above evaluations, the Recommended Project is Alternative 1B. This
project will include the addition of microfiltration and the modification of existing chlorine
contact tanks for recycled water disinfection at the CMSA WWTP. A new recycled water
pump station and operational storage located at the CMSA WWTP as well as piping to San
Quentin Prison will also be included with this project. A retrofit of the existing partially dual
plumbed facilities at San Quentin's North, East, South, and West Blocks makes up the final
component of this project. At this point in time, it is assumed that San Quentin will provide
any additional salinity reduction treatment required onsite for recycled water use for their
irrigation, boiler, and car washing needs. However, the timing and location of RO treatment
implementation should be looked into as a next step. This recommended project also
includes providing recycled water to the commercial truck filling station currently
constructed at CMSA. However, because salinity reduction will not be provided at CMSA
with this Recommended Project the second identified O&M use, namely Marin Sanitary
Service, is not included in this project. Based on previous experience taking high salinity
water, Marin Sanitary Service is only interested in low salinity water to protect their trucks
from corrosion.

Chapter 7 will include further details of the Recommended Project. Funding sources and
financing of these projects are explored further in Chapter 8.
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Table 6.17  Screening of Preferred Alternatives®
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Economic Implementation Considerations
Ability
Cost Energy Reg Potable Public to Ease of Admin | Total
Alt Cost®@ | Sharing Use Acceptance Offset Acceptance Phase | Constructability | Implement | Ease | Score
s = S0l - 8 8 7 9 8 8 1 9 8 9 75
Conventional
18- SQP - 7 8 7 9 8 8 8 8 7 9 80
MF
1C - SQP -
ME/RO 6 8 5 9 8 8 9 7 7 9 76
3D -
Kentfield 1 2 6 7 3 6 1 4 6 8 44
Select
3E -
Greenbrae 1 2 6 7 3 6 1 4 6 7 43
Select
4B — DPR-2 10 8 2 6 10 5 9 4 1 9 64
Notes:

(1) Scoring from 1 to 10 with 10 being the ‘best’.

(2) This was screened based on the unit cost of the alternatives ($ per AF) rather than the total annual cost.




Chapter 7
RECOMMENDED PROJECT ALTERNATIVE

7.1 RECOMMENDED PROJECT

The recommended project for the CMSA Recycled Water Feasibility Study is the Alternative
1B — San Quentin Prison with MF Treatment to provide RW to uses at San Quentin Prison.
The Recommended Project includes a retrofit of existing partially dual plumbed facilities at
San Quentin's North, South, East, and West Blocks as well as the construction of treatment
(filtration and disinfection) and distribution facilities at CMSA. A new effluent pump station
would be placed near the treatment facility as well. The recommended project was
estimated to be the most cost effective approach for adding RW use within the CMSA
service area at this current time.

7.1.1 Potential Customers and Pipeline Alignment

The potential RW customers and pipeline alignment included in the Recommended Project
are presented in Figure 7.1. Table 7.1 includes a summary of the customers included in the
Recommended Project along with their average annual demands. A new 6-inch, pipeline,
5,808 feet in length, would be constructed south along Sir Francis Drake Boulevard, and
then east along Levee Road to the San Quentin Prison. Only one of the two identified O&M
uses, namely CMSA's commercial truck filling station, will be served by this Recommended
Project. MSS was not included due to the salinity levels in the RW.

Table 7.1 Customers included in the Recommended Project
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District
Average Annual Demand,
Customers AFY
San Quentin Uses
Landscape Irrigation® 16.4
Boiler Make-up Water 14.3
Dual Plumbing in North, South, East, and West Blocks 121.7
Car Wash® 0.1
Other Uses at CMSA
CMSA commercial truck filling station 0.5
Total Recycled Water Use 154
Note:
(1) Due to the current drought SQP is currently not irrigation or using water to wash cars.
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7.1.2 Pump Station Sizing

A single pump station at the CMSA WWTP is included in the alignment as shown in

Figure 7.1. The RW pump station will supply RW to the distribution system from a new RW
operational storage tank, sized to offset peak hour demand. Recommended sizing for this
pump station is presented in Table 7.2.

Because the elevation difference between the CMSA WWTP and the end user along the
Recommended Project Alignment is only 36 feet, the pump station will pump a Total
Dynamic Head (TDH) of approximately 190 feet, requiring 50 horsepower (HP).

7.1.3 Storage Sizing

The current ADW flow of the CMSA WWTP is 4.7 mgd while the MDD for the
Recommended Project is only 0.20 mgd. Thus, no equalization storage prior to the RW
facilities will be needed.

Approximately 76,000 gallons of operational storage is required to supply the remaining 150
gpm of peak hour flows (290 gpm peak hour — 140 gpm tertiary facility capacity) for 8 hours.
The proposed CMSA recycled water storage tank is sized for that capacity.

7.1.4 Tertiary Treatment

Based on the tertiary treatment evaluation presented in Chapter 6, microfiltration followed
by chlorine disinfection is the recommended tertiary treatment process. The system is sized
for a capacity of 140 gpm with the operational storage providing the remaining peak hour of
150 gpm for a total of 290 gpm. Microfiltration filters are sized such that the hydraulic
loading rate is under 5 gpm / sf at the maximum flow, per Title 22 requirements for tertiary
filtration. A minimum CT value of 450 milligram-minutes per liter and a minimum modal
contact time of 90 minutes is assumed for sizing the chlorine contact tank retrofit system
downstream of the filter, again per Title 22 requirements. This should be re-evaluated
during preliminary design to more closely match the expected effluent water quality.

Figure 7.2 shows the proposed location of the treatment facility.

7.2 RECOMMENDED PROJECT COST ESTIMATE

Table 7.3 presents a summary of the Recommended Project Costs including the project
components as described above.
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Table 7.2 Recommended Recycled Water

and Criteria®

System Design Conditions

Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Description Criteria
Design Demand
Supply Source CMSA
Average Annual RW Demand 154 AFY
Maximum Day RW Demand 0.20 mgd
Peak Hour RW Demand 290 gpm
Tertiary Treatment
Filtration
No. of Units 1
Membrane Area, sf 50
Loading Rate @ maximum flow, gpm/sf 2.8
Chlorine Disinfection (Retrofit)®
Dose, mg/L 3-5
Contact Time, minutes (Max Day Flow) 2424
Distribution System Criteria (New Users Only)
Pipeline Size, in 6
Pipeline Length, If 3,800
Maximum System Pressure 90 psi
Minimum System Pressure 50 psi
Maximum Pipeline Velocity 7 ft/sec
Maximum Pipeline Headloss 7 ft/1,000 ft
Pipeline Roughness (C Factor) 130
Pump Station Criteria
Flow (PHD) 290 gpm
Total Dynamic Head 190 ft.

No. of Pumps
Type

2 duty + 1 standby
Split Case-Centrifugal

Power (duty) 50 HP
Storage Criteria
Storage \ 75,600 gal

Usage Schedule

Dual Plumbing Schedule

Boiler Schedule
Landscape Irrigation Schedule
Commercial Schedule

High Use: 6 AMto 9 AM and 5 PM to 8 PM
Lower Use: Remaining Hours
All Day
10 PM to 6 AM
8 AMto 5 PM

Notes:

(1) These Design Criteria are preliminary and should be further refined if this project moves forward.

(2) Contact Time and Dose meet the required 450 mg-

min/L effluent limit.
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Table 7.3 Recommended Project Cost Estimate®

Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Description Recommended Project Cost

Treatment + Pumping $3,873,800
Pipeline + Storage® $2,912,000
Connection Fees® $35,000

Total Capital Cost, $ $6,820,000
Project Cost Soft Costs® $1,710,000

Total Project Cost, $ $8,530,000
Annualized Project Cost, $ / year® $330,000
O&M Cost, $/ year® $117,000

Total Annual Cost, $/ year $447,000
Volume Water Delivered (AFY) 153
Unit Cost per AF $2,920

Notes:

(1)
(@)

3)

(4)
(5)
(6)

ENRCCI _SF = 11,155 (July 2015).

Of this pipeline and storage cost approximately $1.7 million is allocated for dual plumbing at
the prison.

Based on conversion of commercial customers only (@ a direct cost of $20,000 per
customer) plus incidental amount for irrigation customers (@ a direct cost of $5,000 per
customer). The cost shown above includes the standard markup. Both a commercial and
irrigation connection fee were assumed for connecting to the prison's irrigation and boiler/car
washing system, respectively.

Includes Engineering, Legal, Administration and Change Orders (25% of Capital Cost).
Discounted at 1% over a 30 year period.

Includes annual costs for energy, chemical use, equipment maintenance, and labor.

7.3

IMPLEMENTATION PLAN

CMSA along with partnering agencies (MMWD, etc.) will need to address the following
project components in implementing the recycled water project (listed in no specific order):

Design the recommended alternative.

Receive firm commitments and Agreements from potential customers to use recycled
water.

Obtain permits and clearances from applicable regulatory agencies (RWQCB, CA
DDW, etc.). Also includes development of the RW Policy Salt/Nutrient Management
Plan (defined in Section 4.1.3) or approval from RWQCB that a plan is not needed to
protect groundwater in this area.
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. Conduct environmental process (CEQA and/or NEPA if required) and develop
compliance documents.

. Determine cost sharing scenarios — capital, O&M, water usage.
. Adopt a resolution for recycled water use.

. Prepare a cost of service rate study.

o Investigate system O&M options.

o Consider cross connection inspection and testing in annual O&M planning

An implementation schedule is outlined in Table 7.4.

Table 7.4 Planned Implementation Schedule
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Item Description Start Year End Year

San Quentin Prison Recycled Water

Planning 2016 2016
Design 2017 2018
Construction 2019 2020

7.3.1 Recycled Water State Policy

The SWRCB recognizes that a burdensome and inconsistent permitting process can
impede the implementation of recycled water projects. The SWRCB adopted a Recycled
Water Policy in 2009 to establish more uniform requirements for water recycling throughout
the State and to streamline the permit application process in most instances.

The newly adopted RW Policy includes a mandate that the State increase the use of
recycled water over 2002 levels by at least 200,000 AFY by 2020, and by at least

300,000 AFY by 2030. Also included are goals for stormwater reuse, conservation and
potable water offsets by recycled water. The onus for achieving these mandates and goals
is placed both on recycled water purveyors and potential users.

Absent unusual circumstances, the RW Policy puts forth that recycled water irrigation
projects that meet California DDW requirements and other State or Local regulations, be
adopted by Regional Boards within 120 days. These streamlined projects will not be
required to include a monitoring component.
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Chapter 8

CONSTRUCTION FINANCING PLAN AND
REVENUE PROGRAM

8.1 FUNDING SOURCES AND CONSIDERATIONS

The adequate funding of capital costs is a primary constraint in implementing any
construction project, especially water recycling projects. Recycled water projects can
sometimes have some State, Federal, and local funding sources available.

This chapter describes potential funding opportunities and financing mechanisms for capital
and operations costs, including an outline of current applicable grants and loan
opportunities. The term “funding” refers to the method of collecting funds; the term
“financing” refers to methods of addressing cash flow needs.

The recommended recycled water project is attractive for funding agencies for two primary
reasons:
o The project provides integrated benefits and meets various objectives:
- Helps meet State recycled water objectives.
- Protects surface water resources.
- Demonstrates regional cooperation.
. The project involves regional partnerships and provides benefits to numerous
stakeholders, including: the water district, the wastewater agency, and the local

customers (California Department of Corrections & Rehabilitation - San Quentin
Prison).

Grants and low interest loans are highly competitive. Competitive funding programs require
enhanced recycled water programs to meet as many of the following objectives as possible:

o Regional partnerships.

o Integrated project benefits.

. Water conservation.

o Renewable energy improvements.
o Economic stimulus:

- Job creation.
- Job preservation.

January 2016 - FINAL 8-1

pw:\\Carollo/Documents\Client/ CAIMMWD/9637A00/Deliverables\CH 8



8.2 FUNDING SOURCE IDENTIFICATION

Costs of the recycled water project consist of two components — capital cost for
construction of distribution facilities and O&M costs of the treatment and distribution
systems.

The funding sources available range from traditional funding options such as pay-as-you-go
funding, bond funding, grants, and State assisted loans to non-traditional funding sources
such as market-based programs. The sections that follow outline the mechanisms available
to recover both capital and O&M costs.

The main instruments available for funding the capital costs include:

° Pay-as-you-go financing or upfront collection of project costs from existing and new
users for future capital improvement projects.

. Debt financing or the acquisition of funds through borrowing mechanisms.

o Grants and loans or alternate source of funds at no or minimal interest cost.
Examples include federal, state, and local programs that provide funding at zero
interest for projects that meet select criteria.

o Market-based programs that refer to financing through funds obtained from tax
credits, purchase agreements, voluntary programs, trading and offset programs, and
public-private partnerships.

All of these funding sources are discussed in additional detail in the following sections.

8.2.1 Pay-As-You-Go Financing

Pay-as-you-go financing involves periodic collection of capital charges or assessments from
customers within the utility’s jurisdiction for funding future capital improvements. These
revenues are accumulated in a capital reserve fund and are used for capital projects in
future years. Pay-as-you-go financing can be used to finance 100 percent or only a portion
of a given project.

One of the primary advantages of pay-as-you-go financing is that it avoids the transaction
costs (e.g., legal fees, underwriters’ discounts, etc.,) associated with debt financing
alternatives, such as revenue bonds. However, there are two common disadvantages
associated with this method. First, dependent on the size of the capital program it may be
difficult to raise the required capital within the allowable time. Second, absent a buy-in
component to the agency’s capacity charge, fully placing the burden of funding a capital
program on existing ratepayers may result in generational inequities whereby existing
residents would be paying for facilities that would be utilized by, and benefit, future
residents. Agencies may account for existing assets in their capacity charges in order to
recover a proportionate share of existing system costs from new developments.
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8.2.1.1 Utility Fees and Benefit Assessment Fees

Utility fees or benefit assessments can be used to fund recycled water system
improvements. CMSA could also implement an assessment through a public voting
process, which would recover costs through the annual property taxes. This would be done
by CMSA's joint powers satellite collection agencies. Benefit assessment fees are usually
included as a separate line item on the annual property tax bill sent to each property owner.

Utility fees are billed on a monthly interval. A utility has the authority to collect a benefit
assessment fee, but only after approval by a majority of the voters, affected property
owners, or ratepayers.

8.2.1.2 Capacity Charges

CMSA or MMWD may impose a capacity charge on new development in order to recover a
proportionate share of providing regional conveyance and treatment facilities to serve new
recycled water customers. As recycled water would add to the existing source of supplies,
(potable or raw water), this may also be done through existing water capacity charges. A
capacity charge is a one-time fee imposed on a new development or upsize in system
requirements. They are one-time fees charged to customers at the time of system
connection approval or permit/contract issuance. The charges for individual properties may
be based on whatever assessment measures desired for equity. CMSA or MMWD may
appropriately recover costs through a recycled water capacity charge. As CMSA or MMWD
can also demonstrate a cost benefit to wastewater and recycled water users, the agencies
may also recover a portion of the system costs through a wastewater or potable water
capacity charge.

Capacity charges are collected at the time of permitting for many agencies. Consequently,
annual revenues from capacity charges depend solely on the rate of growth of the recycled
water system. As such, funds may not be available to construct new facilities at the time it is
needed.

8.2.2 Debt Financing

There are several different options for debt financing of recycled water projects, ranging
from issuance of short- or long-term bonds.

8.2.2.1 Revenue Bonds

Revenue bonds are historically the principal method of incurring long-term debt. This
method of debt obligation requires specific non-tax revenues such as user charges, facility
income, and other funds, pledged to guarantee repayment. There is often no legal limitation
on the amount of authorized revenue bonds that may be issued, but from a practical
standpoint, the size of the issue must be limited to an amount where annual interest and
principal payments are well within the revenues available for debt service on the bonds.
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Revenue bond covenants generally include coverage provisions, which require that
revenue from fees minus operating expenses be greater than debt service costs.

8.2.2.2 Certificates of Participation

Certificates of participation provide long-term financing through a lease agreement that
does not require voter approval. The legislative body of the issuing agency is required to
approve the lease arrangement by a resolution. The lessee (District) is required to make
payments typically from revenues derived from the operation of the facilities. The amount
financed may include reserves and capitalized interest for the period that facilities will be
under construction. Within the State of California, most municipal water utility bonds are
issued in the form of certificates of participation rather than traditional revenue bonds.

8.2.2.3 General Obligation Bonds

General obligation (GO) bonds are municipal securities secured by the issuer’'s pledge of its
full faith, credit, and taxing power. GO bonds are backed by the general taxing authority of
local governments and are often repaid using utility revenues when issued in support of a
sewer or water enterprise fund. In the event that GO bonds are issued for this project, the
agency must have the necessary taxing capacity to issue the bonds.

8.2.2.4 Assessment District Bonds

Financing by this method involves initiating assessment proceedings. Assessment
proceedings are documents in “Assessment Acts” and “Bond Acts.” An assessment act
specifies a procedure for the formation of a district (boundaries), the ordering, and making
of an acquisition or improvement, and the levy and confirmation of an assessment secured
by liens on land. A bond act provides the procedure for issuance of bonds to represent liens
resulting from proceedings taken under an assessment act. Procedural acts include the
Municipal Improvements Acts of 1911 and 1913. The commonly used bond acts are the
1911 Act and the Improvement Bond Act of 1915. The procedure most prevalent currently
is a combination of the 1913 Improvement Act with the 1915 Bond Act. Charges for debt
service can be included as a special assessment on the annual property tax bill. The
procedure necessary to establish an assessment district may vary depending on the acts
under which it is established and the district size.

8.2.3 Grants and Loans

Grant and loan programs can be utilized to finance the recommended recycled water
project alternative. These grants and loans are further discussed as state and federal
funding sources in the succeeding sections. Table 8.1 provides a summary of some of the
available state and federal funding sources. Please refer to the contact or website for the
most up to date information for each of these grants and loans.

There are numerous factors that should be considered in the pursuance of grant funding.

Several factors that should be noted in pursuance of grant funding include:
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Table 8.1

Funding Summary

Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Program | Agency | Type Description
State
Water Recycling | State Water Grant/Loan |Funding is available for projects in the following categories:
Funding Program | Resources and 1. Category | projects will offset state water supplies and increase water to the Delta.
Control Board 2. Category Il projects will offset state water use, but do not provide benefits to the Delta.
3. Category lll projects use recycled water to supplement local water supplies but have
no impact on the state water supply or the Delta.
4. Category IV projects will treat and reuse groundwater contaminated by human activity.
5. Category V projects will treat and dispose wastewater to meet waste discharge
regulations.
6. Category VI captures miscellaneous projects that do not fall into other categories and
have no benefits to state or local water supplies.
The maximum award for construction grants for Category | through IV projects is the lesser
value of $5 million per project or 25 percent of construction costs.
Category V and VI projects are only eligible for SRF loans. Loans are capped at $50
million per agency per year.
Integrated Department of Grants | Grants are available for projects that support integrated water resources management
Regional Water Water (IWRM) plans and are related to water supply reliability, groundwater recharge, water
Management Resources quality enhancement etc.
Grants Program
(Prop 84)
Proposition 1 State Water Grants Funding is available for recycled water projects. Program is being run through the SRF
Resources program (application is same as an SRF application). Grant award is up to 35 percent of
Control Board construction costs or a maximum of $15 million. Funds are available on a first-come, first
serve basis.
Federal
Title XVI U.S. Bureau of Grants Eligible projects include recycled water feasibility, demonstration, and construction
Reclamation projects. The program provides as much as 25 percent of construction costs with a
maximum of $20 million. To meet eligibility requirements a project must have a Bureau of
Reclamation approved feasibility study, comply with environmental regulations (NEPA),
and demonstrate the ability to pay the remainder of the construction costs.




. Grant applications require demonstration of the ability to construct, operate, and
maintain the project without grant funding.

. Grant award or funding authorization is NOT a promise of grant reimbursement:

- Most grants are reimbursements and not cash up front. This requires that a
source of funding be available for the construction of the project.

- Grant reimbursements are subject to annual budget and appropriations process
and thus disbursement of grant funds on schedule is not guaranteed.

- It may take several years after project completion to receive reimbursements,
especially in difficult economic times.

- Most grants require a minimum cost share by project sponsor.

- Federal grants typically require investment of additional resources to obtain
lobbying support.

Despite the competitive nature of alternate funding, available funding sources should be
considered to minimize ratepayer impacts. The following sections summarize available
state and federal funding options.

8.2.3.1 State Funding

Several state funding sources are applicable to the recycled water project alternatives. Due
to the California state budget difficulties, some of these programs may be suspended or not
have funding available when the agency is ready to move to construction.

8.2.3.1.1 Water Recycling Funding Program

One option for financing the Recycled Water Project is the Water Recycling Funding
Program administered by the State Water Resources Control Board. The program offers
funding for research, feasibility studies, planning, and construction. The program is financed
through Propositions 13, 50, and the State Revolving Fund (SRF):

. Recycling projects are categorized by their potential benefits to state and local
communities, which in turn determine which funding sources are applicable.

. Category | projects will offset state water supplies and increase water to the Delta.

° Category Il projects will offset state water use, but do not provide benefits to the
Delta.

. Category Il projects use recycled water to supplement local water supplies but have

no impact on the state water supply or the Delta.
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. Category IV projects will treat and reuse groundwater contaminated by human
activity.

. Category V projects will treat and dispose wastewater to meet waste discharge
regulations.

Category VI captures miscellaneous projects that do not fall into other categories and have
no benefits to state or local water supplies.

The recycled water alternatives will likely fall into Category Ill. The source of available
funding varies with the category in which the project is classified. The maximum award for
construction grants for Category | through IV projects is the lesser value of $5 million per
project or 25 percent of construction costs.

Category V and VI projects are only eligible for SRF loans. Loans are capped at $50 million
per agency per year. The SRF interest rate is set at one-half of the state GO bond rate and
has historically averaged around 2.5 percent.

The SWRCB provides one application package for both construction grants and SRF
recycled water loans. The application package consists of:

° Financial Assistance Application.

. Facilities Plan composed of:
- Project report.
- Environmental documents including CEQA documents.
- Construction Financing Plan.

- Recycled Water Market Assurances documenting user participation in the
project.

- Authorized Representative Resolution (Legal Authority).

. Water Conservation Plan demonstrating that the applicant has a water conservation
program in effect or has signed onto the California Urban Water Conservation
Council’s Memorandum of Understanding.

The SWRCB will review the application package and assess eligibility. Once the SWRCB
receives and reviews the final plans and specs, it will issue project performance standards.
Once performance standards are agreed to and the applicant chooses a contractor, the
parties sign a funding agreement. The applicant must also have an Urban Water
Management Plan filed with the Department of Water Resources to receive funds.
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8.2.3.1.2 Integrated Regional Water Management Implementation Grant Program

Grants are available for projects that support IRWM Plans and are related to water supply
reliability, groundwater recharge, water quality enhancement etc.

In transitioning from Prop 50 funding to Prop 84 funding, the Department of Water
Resources (DWR) altered several of the standards it uses to evaluate regions including
governance requirements, acknowledgement of water conflicts, and potential climate
change requirements. To facilitate this change, DWR has allowed regions with standing
IRWM plans to also receive funds under Prop 84 to comply with the new standards and to
develop new projects. Projects seeking funding through this grant process generally submit
a project summary to the respective local IRWM management group to review and assess
the merits of a project and its ability to fulfill the intent of the IRWM plan. Once approved
through this process, a project may be included in the region’s implementation grant
application.

8.2.3.1.3 Proposition 1

Proposition 1 was approved by California voters in November, 2014 and allocates a total of
$7.5 billion to water projects and programs as part of a statewide water plan for California.
There are six main funding areas defined:

. Regional Water Reliability.
° Water Storage Capacity.

) Water Recycling.

) Groundwater Sustainability.
o Safe Drinking Water.

) Watersheds and Flood Management.

Of these key funding areas, Water Recycling is most applicable to this Recycled Water
Feasibility Study and has been allocated $725 million in funds. Water Recycling projects
include projects that provide treatment, storage, conveyance, and distribution facilities for
both potable and non-potable water sources. Funds are also allocated for pilot projects for
new potable reuse projects as well as other salt removal technologies. Water Recycling
projects will be awarded under the State Water Resources Control Board and will require a
65 percent cost share.

8.2.3.2 Federal Funding

In addition to local and State grants and loans, there are several highly competitive Federal
grant and loan programs that provide financial resources to recycled water projects.
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8.2.3.2.1 Title XVI

The U.S. Bureau of Reclamation administers funds for recycled water feasibility,
demonstration, and construction projects through the Water Reclamation and Reuse
Program authorized by the Reclamation Wastewater and Groundwater Study and Facilities
Act of 1992 (Title XVI) and its amendments. The program provides as much as 25 percent
of construction costs with a maximum of $20 million. To meet eligibility requirements a
project must have a feasibility study, comply with environmental regulations, and
demonstrate the ability to pay the remainder of the construction costs. Projects are
authorized by Congress and recommended in the President’s annual budget request by the
Bureau of Reclamation. Congress then appropriates funds and the Bureau ranks and
prioritizes projects and disburses the money on a competitive grant basis each year.
Prioritized projects are those that postpone the development of new water supplies, reduce
diversions from natural watercourses, and reduce demand on federal water supply facilities,
or that have a regional or watershed perspective.

8.3 RECYCLED WATER PRICING POLICY

Typically, the costs of recycled water projects are recovered through a combination of
methods where costs are shared amongst recycled water customers, potable water
customers, and wastewater customers. Several recycled water cost recovery alternatives
were considered relative to capital, O&M, and repair and replacement (R&R) costs.
Dependent on the preferred cost recovery strategy, the corresponding pricing alternatives
were developed assuming no cost sharing between different users.

8.3.1 Capital Cost Recovery

The capital costs associated with the recycled water system will consist of treatment,
pumping, pipelines and above ground storage tanks.

Implementation of expansive recycled water projects requires large up-front capital. The
current project implementation plan proposes to finance the construction of the
recommended project through available low-interest SRF loans. There are several
alternatives by which the associated debt service can be recovered. These include:

. Consumption based service charges where water, wastewater and recycled water
users are assessed their fair share of costs (annual debt service) of the recycled
water project based on their quantity of potable or recycled water used.

. System capacity fees where users connecting to the water, wastewater, and recycled
water systems pay a one-time fee for the system capacity utilized.

The construction of the recycled water distribution system develops a local, drought
resistant, and reliable supply that is less sensitive to climate changes. Additionally, it
reduces the need for perhaps more costly future water supplies and utilizes an under-
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utilized local resource. The recycled water system will provide increased supply reliability
and mitigate future costs of purchased imported water for the Sonoma County Water
Agency or other water supply projects. As such, in the Draft 2015 Cost of Service Study by
Carollo, MMWD has allocated a portion of the recycled water system’s capital costs to
water customers via monthly charges, recognizing the shared benefit received by all system
customers. Any additional or remaining costs could be recovered through a recycled water
user charge and possible buy-in (capacity) charge.

8.3.2 Operations and Maintenance Cost Recovery

The O&M costs associated with the recycled water system will consist of treatment and
distribution components. O&M costs are most typically recovered through user charges.

Similar to capital costs, it is possible for CMSA to recover its O&M costs using a
combination of fixed and consumption based methods. As the causation of the recycled
water O&M costs is correlated to increased reliability, efficient use of resources, and
utilization of the system, the pricing policy proposes to recover the O&M costs on a
consumption basis from recycled water customers.

8.3.3 Repair and Replacement Cost Recovery

Similar to O&M costs, the R&R costs can also be recovered using a combination of fixed
and consumption based methods. The proposed recycled water pricing policy would allow
recovery of annual R&R costs from its users through a system service and consumption
based fee with the assumption that any R&R required is a result of system use and
availability.

8.3.4 Costs Allocated to Potable Water or Wastewater Systems

Implementation of the recycled water project may facilitate compliance with the 2009 CA
Water Conservation Act to reduce 20 percent of urban water use by 2020. Additionally, the
project may help reduce the need for and the size of future, perhaps more costly, water
supplies and capital improvements.

Recycled water could become an important part of the regions overall water supply portfolio
as it saves potable water for domestic needs. Utilizing recycled water for irrigation and other
non-potable uses provides customers with a drought resistant water supply. Additionally,
the recycled water system will provide increased supply reliability and mitigate future costs
of increasingly expensive purchased water. Based on the provided benefit, including
reliability, to potable users, a portion of the recycled water system’s capital costs could
appropriately be allocated to potable water and wastewater customers, as long as the
avoided costs are appropriately defined and detailed in a cost of service rate study. This
approach has been used an documented as part of the 2015 MMWD Cost of Service Study
for the District’s existing recycled water program. The remaining costs would then be
recovered through a recycled water user charge and possible buy-in (connection) charge.
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8.3.5 Recycled Water Pricing Summary

The recycled water pricing summary for the various project cost elements is summarized in
Table 8.2. Should CMSA and MMWD elect to proceed with the recommended alternative, it
would be necessary to conduct a cost of service study in the future to appropriately and
equitably determine the impacts to water, wastewater, and recycled water rates.

Table 8.2 Funding Source Summary
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Cost Description Allocation Cost Unit®

Capital Cost Water/Wastewater/Recycled Water $ per hcf or af®

Treatment — Water/Wastewater/ Recycled

O&M and R&R Cost Water Distribution - Recycled Water

$ per hcf or af®

Note:

(1) Costrecovery strategy of consumption-based charges was determined to be most
appropriate at this stage of the recycled water project. Rates and charges would be set to
recover the annual debt service, O&M, and R&R costs from water, wastewater, and
recycled water users as appropriate.

8.4 ANNUAL COST PROJECTIONS
8.4.1 Capital Costs

The total capital cost for the recommended alternative is estimated to be approximately
$6,820,000 before soft costs and permitting.

It was assumed for planning purposes that the project would be funded through a 30-year
State Revolving Fund loan. Annual debt service was calculated using a 1.0 percent interest
rate over a 30-year period for each project phase. With these assumptions, the annual debt
service payment would be roughly $330,000.

The annual cash flow projections for assuming debt financing is presented in Appendix J. It
is forecasted that the annual payments collected from recycled water revenues will be
greater than the calculated annual debt service.

8.4.1.1 Salvage Value

The salvage value of the recommended alternative at the end of the debt period was
calculated assuming an average useful life of 50 years for the system. Engineering, legal,
administrative, and contingency costs were assumed to have no salvage value. The
salvage value of the distribution system is estimated at $109,000.
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8.4.2 Operations and Maintenance Costs

The majority of O&M costs associated with the recycled water program will be dependent
upon the volume of recycled water demand. In addition, potential annual administrative and
distribution costs of expanding the system may include:

. Salaries and benefits.

. Inspections costs.
. Metering and meter reading costs.
. Billing costs.

. System cleaning and maintenance costs.
o Public outreach costs.

For the purposes of this analysis, O&M capital costs are assumed at $117,000 or roughly
1.75 percent of construction costs. Prior to the implementation of rates, it is recommended
that CMSA perform a cost-of-service study based on refined cost projections. Table 8.3
summarizes the estimated annual O&M costs of the system.

Table 8.3 Operations and Maintenance Cost Summary
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Description Annual Cost (2015 Dollars)
Estimated O&M $117,000
Total $117,000

Note: Costs are forecasted to increase at 3 percent annually.

8.4.3 Total Annual Project Expenses

Table 8.4 presents a summary of the estimated project costs for the recommended project
and the allocation of costs to water, wastewater, and recycled water customers. Since
project implementation helps reduce the necessity of future water supply needs, MMWD
may opt to recover the costs allocated to the water system from future water customers.
Similarly, CMSA may opt to allocate costs to both existing and wastewater future customers
as the project helps CMSA comply with discharge limits and meet their policy objectives.

A cash flow forecast was developed over a 30-year period for the recycled water project
assuming that the recommended alternative project will start planning and design in 2016
and complete construction in 2020. A summary of the cash flows for this scenario is
presented in Appendix J. It is assumed that the annual revenues collected from ratepayers
would be sufficient to recover annual debt service and operations costs.
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Table 8.4 Recommended Project Annual Cost Summary and Allocation
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Total Annual Water Wastewater |Recycled Water
Expense Type Expense |Customers®| Customers® | Customers®
Capital (Debt Service/Loan Repayment)®
Recommended Alternative $330,000 $- $- $330,000
Operating Expense
Recommended Alternative $117,000 $- $- $117,000

Capital Replacement
Annual R&R $- $- $- $-

Total Annual Revenue

Requirement $447,000 $- $- $447,000

Notes:

(1) No recycled water costs are assumed to be shared between the water or wastewater utilities.

(2) The debt service presented is the debt service associated with a 30-year term and 1 percent
interest.

8.4.4 Recycled Water Use Projections and Unit Costs

The projected recycled water use for the recommended alternative (based on identified
acreage and land use) is 154 AFY. Projected recycled water use is anticipated to be
primarily for irrigation, boiler make-up water, and dual plumbing.

Preliminary unit costs for each user category were developed using the proposed cost
recovery strategy.

Table 8.5 presents a summary of the unit costs. These unit costs are preliminary and are
not based on a detailed cost-of-service study. The allocation of costs, unit costs, and rates
for water, wastewater, and recycled water will be developed to recover the cost of
construction and operation through a later performed cost-of-service study.

8.4.5 Preliminary Recycled Water Price

MMWD currently has recycled water rates in place that fund existing recycled water
operations. Currently, MMWD maintains a three tiered inclining block rate structure (Tier 1
is $2.57, Tier 2, is $5.13, and Tier 3 is $10.26). Each recycled water customer is budgeted
a water allowance and each tier is reflective of a percent of that allowance (Tier 1 is up to
100 percent of allowance, Tier 2 is between 101 and 150 percent, and Tier 3 is in excess of
150 percent of their allowance). This structure not only encourages conservation but also
efficient use of recycled water. Please note, MMWD is currently finalizing a cost of service
rate study to adjust rates in January 2016. These rate recommendations include cost
recovery of the recycled water expansion in both the potable and recycled water rates.
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Table 8.5 Summary of Unit Costs
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Total Unit Cost®
Annual

Expense Type | Expense Water® Wastewater® Recycled Water®
Capital Costs
Annual Debt $330.000 $0.00 per hcf $0.00 per hcf $4.97 per hcf
Service® ’ $0.00 per AF $0.00 per AF $2,163 per AF
Operating Costs
Treatment and $0.00 per hcf $0.00 per hcf $1.76 per hcf

P $98,000
Distribution O&M $0.00 per AF $0.00 per AF $767 per AF

Notes:

(1) Unit costs are based on completion the recommended alternative.

(2) No costs, at this time, have been allocated to water.

(3) No costs, at this time, have been allocated to wastewater.

(4) Recycled water unit costs are presented based on 154 acre-feet per year.
(5) Assumes a 30-year term with an interest rate of 1.0 percent.

The cost recovery strategy outlined in this analysis presents rates to recover the cost
associated with capital infrastructure and recycled water system operation is through
recycled water only. Based on the benefits of the system provided to water and wastewater
systems, it is possible for these expenditures to be recovered through a combination of
water, wastewater, and recycled water rates.

As previously discussed, the repayment of the project costs is anticipated to be spread
across all project beneficiaries. Table 8.6 summarizes the estimates of project costs per
acre and per acre-foot of consumption.

8.4.6 Comparison to Potable Water Prices

For both commercial and raw/recycled water rates, MMWD has a three tier commodity rate
structure and a fixed monthly service charge based on meter size. The tier sizes are
individually set by customer based on water allocation and purchased system capacity.
Please note, MMWD is currently finalizing a rate study to adjust rates in January 2016.
Appendix J provides the most recent utility rate information.

MMWD currently maintains a tiered potable water rate of $3.74, $7.48, and $14.97 per CCF
for tiers 1, 2, and 3 respectively. One unit of water is 1 CCF or roughly 748 gallons.
Assuming a blended cost of water at Tier 2 ($7.48/CCF or $3,258/AF), any proposed rate
less than that would support the recommended alternative.
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Table 8.6 Price of Recycled Water for Repayment of Capital Costs
Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Cost Summary

Project Cost® $8,530,000
Annual O&M $117,000
Annual R&R Costs $-

Consumption Summary

Projected Annual Consumption 154 AFY
Price Summary

Unit Price of Project Construction® $2,163

Unit Price of Delivered Water® $2,930

Unit Price of Project over 30 Years® $2,840
Notes:

(1) Project costs include estimating contingencies and estimates for engineering, legal,
administrative, and environmental costs.

(2) Price represents the rate associated with the Project Cost (capital only).

(3) Price per acre-foot is applicable to only metered recycled water customers. This price is
based on annual use of 154 acre-feet per year and includes all O&M and capital costs.

(4) The unit price shown was calculated using the SWRCB present worth analysis methodology.
The present worth analysis was conducted on the projected cash flows over a 30-year period
using a present worth factor of 3.0%.

8.4.7 Sensitivity Analysis

Once available, it is assumed that recycled water sales will meet projected annual
consumption in its first year. It is possible that the actual recycled water consumption is
above and below the projected assumed recycled water consumption. A sensitivity analysis
was conducted to evaluate the impact of change in consumption on unit recycled water
price. The analysis conservatively assumes no change in annual expenditures, despite a
reduction in delivered water. Table 8.7 summarizes this sensitivity analysis.

8.4.8 Recommended Project Benefit-Cost Analysis

In order to calculate the quantitative benefit cost of the project cost, a present worth
analysis was conducted on the projected cash flows over a 30-year period using a present
worth factor of 3.0 percent. The unit cost of the recommended project was estimated using
the present value of the project capital and O&M costs as well as recycled water
consumption. The estimated unit cost was $2,840 per acre-foot using the SWRCB present
worth analysis methodology. Detailed calculations are provided in Appendix J.
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Table 8.7 Sensitivity Analysis

Recycled Water Feasibility Study
Central Marin Sanitation Agency/Marin Municipal Water District

Price at No Change in
Consumption

Price at 5% Less
Consumption

Price at 10% Less
Consumption

Price at 25% Less
Consumption

Annual Recycled Water Consumption
Capital Costs®

Price per Acre-Foot
O&M and R&R Costs

Price per Acre-Foot

154 AFY

$2,164

$767

145 AFY

$2,278

$808

137 AFY

$2,404

$852

114 AFY

$2,885

$1,023

Note:

(1) As capital costs are based on estimated debt service for a 30-year term at 1 percent interest.




Qualitative costs of the project include short-term construction impacts such as noise,
environmental and aesthetic nuisance. Qualitative benefits of the recommended project
include the following:

. The promotion of sustainability through the availability of the new drought proof
supply.
° Alternate disposal of treated effluent through irrigation use.

. Facilitation of compliance with the 2009 CA Water Conservation Act goal to achieve a
20 percent reduction in urban water consumption by 2020.

. Potential economic benefit of creating/expanding green infrastructure.
° The avoided use of surface water resources in the region.

. Greenhouse gas reduction for recycled water use.
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Appendix B - Recommended Planning Outline for Water Recycling Projects :

RECOMMENDED PLANNING OUTLINE FOR WATER RECYCLING PROJECTS
This facilities planning report outline emphasizes the information relevant to water

recycling and its application for water supply purposes. The outline is inclusive and not
all items may be applicable to every project.

Facilities Plan/Project Report

A. Maps and Diagrams : 3

Vicinity Map.

Detailed map of study area boundaries.

Topographic map..

City boundaries. ‘

Wholesale and retail water supply entity boundaries within study area and adjacent E

to study area.

‘Wastewater agency boundaries within and adjacent to study area.

Existing recycled water distribution pipelines, storage, and customers.

Ground water basin boundaries, major streams, streams receiving waste

discharges. '

9. Present and projected land use.

10. Each recycled water facilities alternative (including recommended project), showing
locations of potential customers and approximate pipeline routes.

11. Wastewater treatment schematic--existing and proposed.

N

© N

B. Study Area Characteristics

Hydrologic features.
Ground water basins, including quantities extracted by all users, natural and
artificial recharge, losses by evapotranspiration, inflow and outflow of basins, and
safe yield or overdraft.
Water quality - ground water and surface water.
Land use and land use trends.
Population projections of study area.

~Beneficial uses of receiving waters and degree of use, portion of flow that is
effluent.

N =~

o0k w

C. Water Supply Characteristics and Facilities

1. Description of all wholesale and retail entities.
2. All sources of water for study area and major facilities, their costs, (costs should be
broken down into fixed and variable), subsidies, and customer prices.
3. Capacities of present facilities, existing flows, estimated years when capacities to
be reached for major components (water treatment plants, major transmission and
storage facilities).
Ground water management and recharge, overdraft problems. :
Water use trends and future demands, prices and costs. i
Quality of water supplies.

o gk
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Appendix B - Recommended Planning Outline for Water Recycling Projects

7.

N —
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.

Sources for additional water and plans for new facilities (for both the local entity
and the wholesalers).

Wastewater Characteristics and Facilities

Description of entities.

Description of major facilities, including capacities, present flows, plans for new
facilities, description of treatment processes, design criteria.

Water quality of effluent and any seasonal variation.

Additional facilities needed to comply with waste discharge requirements.
Sources of industrial or other problem constituents and control measures.
Existing recycling, including users, quantities, contractual and pricing
arrangements.

Existing rights to use of treated effluent after discharge.

Wastewater flow variations - hourly and seasonal.

Treatment Requirements for Discharge and Reuse

Required water qualities for potential uses.

Required health-related water qualities or treatment requirements for potential
uses, operational and on-site requirements (such as backflow prevention, buffer
zones).

Wastewater discharge requirements, anticipated changes in requirements.
Water quality-related requirements of the RWQCB to protect surface or ground
water from problems resulting from recycled water use.

Recvéled Water Market

Description of market assessment procedures.
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