CITY OF PACIFIC GROVE
300 Forest Avenue, Pacific Grove, California 93950

BV |
' | AGENDA REPORT I

TO: HONORABLE MAYOR AND MEMBERS OF CITY COUNCIL

FROM: James Colangelo, City Manager

MEETING DATE: August 20, 2008

RECEIVE A REPORT ON THE FEASIBILITY OF UTILIZING THE
SUBJECT: DAVID AVENUE RESERVOIR TO STORE AND TREAT
STORMWATER
CEQA STATUS: THIS ACTION DOES NOT CONSTITUTE A “PROJECT” AS DEFINED
" BY CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)
RECOMMENDATION:
Receive the attached report and direct staff to seek funding for preliminary design work and
California Environmental Quality Act (CEQA) compliance.

DISCUSSION:

The City of Pacific Grove previously received a $45,000 grant from the Packard Foundation to
conduct a feasibility study to determine the efficacy of utilizing the David Avenue reservoir to
store and treat stormwater. This potential project would have the benefit of reducing stormwater
runoff into the Area of Special Biological Significance (ASBS), and also providing a source of
non-potable water for irrigation purposes in the community.

The attached study evaluates the feasibility of a potential Pacific Grove Stormwater Recycling
Facility (SRF) that would divert stormwater, provide treatment, and deliver recycled water to
several irrigation sites in the City. The conclusion of the study is that the SRF Project is feasible,
and would result in the following benefits:
e Reduction of pollution to the Monterey Bay Area of Special Biological Significance
(ASBS);
e Development of a new local water supply;
e Compliance with RWQCB Cease and Desist Order through a structural BMP
implementation; and
e Enhancement of the critical Monarch Butterfly habitat.

The runoff analysis shows that there is sufficient runoff from the Congress Storm Drain
Watershed even in a typical hydrologic average year to meet the City’s irrigation demands. The
runoff must be retained during the Fall-Winter wet period so that it is available for recycling
during the Spring-Summer irrigation season. A new 15 million gallon concrete reservoir is
proposed to be constructed at the California American Water Company’s David Avenue
property. Potential recycled stormwater irrigation uses include:

e Pacific Grove Golf Links

e Pacific Grove Middle School (athletic field)

e EI Carmelo Cemetery

e Washington Park



Supplemental irrigation of Washington Park appears to have an additional benefit of enhancing
the habitat of the famous Monarch Butterfly, which is restricted during drought periods.

The stormwater contains several constituents that must be reduced or eliminated in order

to meet aesthetics and comply with regulatory requirements, particularly the CA Department of
Public Health Title 22 Regulations for irrigation with non-potable water.

A treatment plant needs to me constructed for this purpose, and should include the following
processes: 1) trash and debris separator, 2) constructed wetlands, 3)

microfiltration (MF), 4) ultraviolet light (UV), 5) and liquid hypochlorite for disinfection.

The Project facilities are summarized below:
College drain diversion structure
Trash/debris separator

Runoff pump station and force main

Storage reservoir

Constructed wetlands

SRF (MF, UV, disinfection)

Recycled water pump station and force main
Turnouts to irrigation sites

An implementation program is summarized in the report, with the following initial next steps:
e Pursue a Packard Foundation loan for preliminary design
e Pursue a Proposition 84 grant application
e Conduct a CEQA analysis

The proposed action is not defined as a project under CEQA because it is an organizational or
administrative activity that will not result in direct or indirect physical changes in the
environment.

FISCAL IMPACT:

Capital costs for these facilities are estimated to be about $15M, with annual operation and
maintenance costs of $200,000. Assuming about $6M of financial support could be provided by
State of California (Proposition 84), the Packard Foundation, and possibly the City of Monterey,
the net annual costs would be about $900,000. These costs could be recovered by a “stormwater
recycling” charge of about $9/month. The Project has a positive benefit/cost (B/C) rate of 1.2,
compared to an option of discharging the

stormwater to the MPWPCA wastewater treatment plant during off peak periods.

ATTACHMENTS:
FINAL Pacific Grove Feasibility Study
Appendices A-E to FINAL Feasibility Study
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Executive Summary

This study evaluates the feasibility of a potential Pacific Grove Stormwater Recycling
Facility (SRF) that would divert stormwater, provide treatment, and deliver recycled
water to several irrigation sites in the City. The conclusion of the study is that the SRF
Project is feasible, and would result in the following benefits:

= Reduction of pollution to the Monterey Bay Area of Special Biological
Significance (ASBS),

= Development of a new local water supply,

= Compliance with RWQCB Cease and Desist Order through a structural BMP
implementation,

= Enhancement of the critical Monarch Butterfly habitat

The runoff analysis shows that there is sufficient runoff from the Congress Storm Drain
Watershed even in a typical hydrologic average year to meet the city’s irrigation
demands. The runoff must be retained during the Fall-Winter wet period so that it is
available for recycling during the Spring-Summer irrigation season. A new 15 million
gallon concrete reservoir is proposed to be constructed at the California American Water
Company’s David Avenue property. Potential recycled stormwater irrigation uses
include:

= Pacific Grove Golf Links

= Pacific Grove Middle School (athletic field)
= El Carmelo Cemetery

= Washington Park

Supplemental irrigation of Washington Park appears to have an additional benefit of
enhancing the habitat of the famous Monarch Butterfly, which is restricted during
drought periods.

The stormwater contains several constituents that must be reduced or eliminated in order
to meet aesthetics and comply with regulatory requirements, particularly the CA
Department of Public Health Title 22 Regulations for irrigation with non-potable water.
A treatment plant needs to me constructed for this purpose, and should include the
following processes: 1) trash and debris separator, 2) constructed wetlands, 3)
microfiltration (MF), 4) ultraviolet light (UV), 5) and liquid hypochlorite for disinfection.
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Executive Summary

The Project facilities are summarized below:

College drain diversion structure
Trash/debris separator

Runoff pump station and force main
Storage reservoir

Constructed wetlands

SRF (MF, UV, disinfection)

Recycled water pump station and force main

Turnouts to irrigation sites

Capital costs for these facilities are estimated to be about $15M, with annual operation
and maintenance costs of $200,000. Assuming about $6M of financial support could be
provided by State of California (Proposition 84), the Packard Foundation, and possibly
the City of Monterey, the net annual costs would be about $900,000. These costs could
be recovered by a “stormwater recycling” charge of about $9/month. The Project has a
positive benefit/cost (B/C) rate of 1.2, compared to an option of discharging the
stormwater to the MPWPCA wastewater treatment plant during off peak periods.

An implementation program is summarized, with the following initial next steps:

Pursue a Packard Foundation loan for preliminary design
Pursue a Proposition 84 grant application

Conduct a CEQA analysis

PIRNIE
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1. Literature Review and Summary

1.1. Select List of Available Studies

Pertinent studies relating to stormwater recycling, which are delineated below, were
reviewed and subsequently applied by Malcolm Pirnie in the execution of the City of
Pacific Grove stormwater recycling feasibility analysis.

1. Urban Watch Monitoring Program, City of Pacific Grove, CA - Coastal
Watershed Council, 2004.

2. Monarch Butterfly — 2007-2008 Tagging Program Results. Presentation by
Ventana Wildlife Society, March 2008.

3. Stormwater Recycling Feasibility Study, June 2007. Prepared by Sinclair Knight
Merz (SKM) for Melbourne Water (MWC).

4. Santa Monica Dry-Weather Runoff Reclamation Facility, City of Santa Monica,
May 1996.

1.2. Summary of Key Studies

1.2.1. Urban Watch Monitoring Program, City of Pacific Grove, CA —
Coastal Watershed Council

This document summarizes runoff flow and quality data from several watercourses in
Pacific Grove, including the Congress drain, which is the subject of this report. The data
includes both dry weather and first flush events.

1.2.2. Monarch Butterfly, 2007-2008 Tagging Program Results — Ventana
Wildlife Society, March 2008

This presentation summarized the occurrence studies of the Monarch Butterfly during
2007-2008, with a key finding of a significant drop in counts at the Pacific Grove
Sanctuary and George Washington Park. VWS personnel indicated a correlation between
occurrence counts and drought conditions in 2007-2008 and 2002-2003.
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Section 1
Literature Review and Summary

1.2.3. Stormwater Recycling Feasibility Study — Melbourne, Australia

The study explores the feasibility of harvesting 20 GL/year of stormwater to supply
potable water demands achieved through blending recycled stormwater and drinking
water within in a potable water supply network. The study identifies available options
and performs a high-level assessment of the options to determine candidate options
subject to a further detailed assessment. At the conduction of feasibility study, no
stormwater recycling guidelines were in place but the development of FINAL stormwater
recycling guidelines by National Health and Medical Research Council (NHMRC) was
mentioned. Twelve options were explored, involving variable take-off points from
several river basins and retarding basins. Analysis of each option included (1) Expected
yield and typical range of water quality available (2) risk assessment (measurement of
water quality in catchments and assessment of water quality risks), (3) risk mitigation (in
order to deliver water suitable for potable use in Melbourne), (4) preliminary
environmental and planning constraints, and (5) order of magnitude estimates of capital
and operating costs and the net present value of costs. Drawing from common water
treatment technologies, the recommended treatment train includes Clarifier Filter or
DAF, Reservoir Detention, MF or UF, RO, UV, Existing Water Supply Storage
Reservoir, Ozone, GAC or BAC, Chlorination.

1.2.4. Santa Monica Dry-Weather Runoff Reclamation Facility

The report evaluated the feasibility of constructing a full-scale Dry-Weather Runoff
Reclamation Facility to protect ocean water within the Santa Monica Bay Region while
using runoff as a resource for landscape irrigation and other nonpotable uses. Dry-
weather flow available for treatment was determined according to average and peak flow
rates of selected storm drains. A reuse market assessment identified potential reuse
customers and presented average reuse demands. Feasibility issues associated with
treatment were analyzed and included dry-weather feedwater quality, treatment water
quality objectives, effective treatment technologies, and treatment removal effectiveness,
followed by a proposed treatment train to meet water quality goals. Reuse system
infrastructure components, including storage facility, treatment plant detention facilities,
treatment plant, pump stations, transmission pipelines, distribution pipelines requirements
were identified and the associated parameters were determined (alignment, sizing, flow
rate, siting, cost, layout). Regulatory issues and permitting issues were discussed at the
conclusion of the feasibility study.
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2. Runoff Quantity

2.1. Climatology

Climatology, which prescribes the seasonal availability of stormwater runoff, is presented
in Figure 2.1.

Figure 2-1: Climatological Data

Climatological Data for Monterey Station (ID 045795)
From NOAA Climatology Data 1971-2000
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Source: U.S. Department of Commerce, National Oceanic & Atmospheric Administration (NOAA): Climatology of the
U.S. No.20 1971-2000

As depicted in Figure 2-1, variation in temperature between the coolest and warmest
month is 9-12°F. Stormwater runoff occurs in the wet season months, which generally
span from November through March.

2.2. Runoff Volume

There is no historical runoff flow data for the Pacific Grove area. The nearest major
watercourse that could potentially supply stormwater runoff characteristics is the Carmel
River (refer to Figure 2.2).

City of Pacific Grove
ALCOIEM FINAL Stormwater Recycling Feasibility Study

6304001

IRNI




Section 2
Runoff Quantity

Figure 2-2: Planning Watersheds
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Runoff data for Carmel River was derived from U.S. Geological Survey California Water
Resources Data Reports for Water Years 1962-2007. A map of the location of the
Carmel River Station, ID # 11143250 (Carmel River near Carmel, CA), is located in
Figure 2.3. The monthly and annual mean runoff for Carmel River USGS Station, ID

#11143250, is delineated in Tables A.1 and A.2, in Appendix A.
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Section 2
Runoff Quantity

Figure 2-3: Watercourses and USGS Steamflow Stations
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Source: USGS, Water Resources Data-California, Water Year 2004, Water Data Report CA-04-2

The City of Pacific Grove Municipal Stormdrain System (MS4) provides a realistic

option as the stormwater supply source for the project.

The six outfalls included in the municipal storm water system (MS4) of Pacific Grove are

delineated in Table 2.1.

Table 2-1.
Pacific Grove MS4 Qutfalls
Name/ID of Outfall Location of Outfall Source of Runoff
?;GSSUS% Ocean Blvd/ 8" Street 100% residential
Gret(agévg%dz)P ark Central Ave/13" Street fg://: éi?}?ﬁgrﬁc?gl
Lo(\lgecl;’;gg)i nt At Lover’s Point

(Pgi;g@ Sunset Blvd between Arena & Pico Avenue 100% residential

(Apsg%rgg; Sunset Blvd near Asilomar Convention Center
((:I;)gger: Congress Street near Congress/Sunset Blvd 100% commercial
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Section 2
Runoff Quantity

To protect the areas of special biological significance (ASBS), the dry season flow from
the Lover’s Point stormdrain (PGSD?3) is diverted to the sewage treatment plant.

A map showing the locations of the Pacific Grove MS4 outfalls is shown in Figure 2.4.
As evidenced by Figure 2.4, all stormdrains are downgradient of the potential stormwater
recycling treatment plant site (California American Water Company (CAWC), David
Avenue property) except for the Congress stormdrain (PGSD6). Considering economics,
the other stormdrains (PGSD1, PGSD2, PGSD3, PGSD4, PGSD5) are not recommended
to serve as the stormwater supply source because pumping to the CAWC site would incur
unnecessary, significant costs. The Congress stormdrain is the recommended alternative
for its location, which is the closest outfall to the stormwater recycling treatment plant
site. The Congress stormdrain can be intercepted at a diversion point near the Pacific
Grove high school.

Figure 2-4: City of Pacific Grove MS4 Outfalls
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Source: Coastal Watershed Council, 2004 Urban Watch Monitoring Program, City of Pacific
Grove, California

ALCOL City of Pacific Grove
IRNI FINAL Stormwater Recycling Feasibility Study 2-4
6304001




Section 2
Runoff Quantity

The existing, available dry season runoff quantity data for the Congress stormdrain,
belonging to the City of Pacific Grove MS4 (municipal stormdrain system), is shown in

Table 2.2.
Table 2-2.
Congress Stormdrain Dry Season Runoff

Congress Congress

Date Stormdrain Stormdrain

Flow (Gallons) Flow (MG)
Jun-06 307,000 0.31
Jul-06 1,338,000 1.34
Aug-06 2,418,000 2.42
Sep-06 234,000 0.23
Oct-06 355,030 0.36
Nov-06 244,000 0.24
Jun-07 138,000 0.14
Jul-07 302,000 0.30
Aug-07 209,000 0.21
Sep-07 231,000 0.23
Oct-07 107,000 0.11
Nov-07 172,000 0.17
Average Month 505,000 0.51

It is assumed that dry weather runoff, delineated in the above table, is fully treated by the
Monterey Regional Water Pollution Control Agency (MRWPCA). However, field
investigations indicated some flows discharging to Rip VVan Winkle open space. The
more significant wet season runoff (stormwater runoff) would be treated by the
stormwater recycling treatment plant proposed under this study.

Existing data for wet season flow associated with the Congress stormdrain is unavailable
using available resources, yet required to make an appropriate assessment of the project
storage requirements. A runoff assessment was conducted using the Natural Resources
Conservation Service (NRCS) Curve Number (CN) method. Delineation of the
watershed boundary for the Congress stormdrain is shown in Figure 2.5. Land cover
classification and soil classification for the area is shown in Figure 2.6 and Figure 2.7.
Polygons, corresponding to unique soil-land cover combinations, are shown in Figure 2.8
and Figure 2.9. Calculation of the watershed curve number is located in Appendix B.
The weighted curve number for the watershed is 69. Using a curve number of 69, the
runoff volume for the watershed during each storm frequency is delineated in Table 2-3.
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Figure 2-5: Congress Stormdrain Watershed Boundary
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Figure 2-6: NLCD Land Cover Classifications
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Figure 2-8: Soil/Land Cover Combinations Presented According
to Soil Classification
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Figure 2-9: Soil/Land Cover Classifications Presented According
to Land Cover Classifications
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Table 2-3.
24-Hour Runoff of Pacific Grove Watershed According to Storm Frequencies

el CN 2 inloll; 24-Hour
Storm Frequency Prgﬁfﬁg?” (weighted) (iﬁgﬂ(e);f)z Runoff (AF)
2 year, 24-hour 1.6 69 0.098 2.1805
5 year, 24-hour 2 69 0.22 4.895
10 year, 24-hour 25 69 0.428 9.523
25 year, 24-hour 3 69 0.67 14.9075
50 year, 24-hour 3 69 0.67 14.9075
100 year, 24-hour 35 69 0.958 21.3155

(1) Source: NOAA Atlas 2 maps
(2) Calculated using NRCS runoff equation

A hydrograph of a typical dry year, average year, and wet year is presented in Figure 2-
10. The dry year, 1994, was chosen to represent a typical dry year and was used as the
model of stormwater runoff for in this project. The runoff volume in dry year 1994 is
delineated by month in Table 2-4.
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Figure 2-10: Hydrograph of Typical Dry, Average, and Wet Year
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Table 2-4.
Stormwater Runoff During Representative Dry Year 1994

o | Gp Yedr 2988 o | o Yean 10
Nov 12.5 May 0.0
Dec 8.9 Jun 0.0
Jan 15.2 Jul 0.0
Feb 28.3 Aug 0.0
Mar 0.0 Sep 0.0
Apr 1.1 Oct 0.0
TOTAL.: 65.90

2.3. Storage Assessment

Based on previous discussion with the City of Pacific Grove, the reservoir at the CAWC
David Avenue/Carmel Avenue site may be available as a storage reservoir site and
treatment plant site for the stormwater recycling project. The large parcel of land is an
ideal location to store large flows of stormwater over a long period of time prior to the
start of the irrigation season.

To determine reservoir storage requirements consideration of the inflow and outflow
parameters is necessary, given the seasonal variability of both parameters. For
preliminary purposes, a desk-top method taking into account cumulative inflow and
outflow will be used. The largest calculated difference between the cumulative inflow
and outflow represents the reservoir storage requirement. From an economic standpoint,
it is not recommended for the storage reservoir to satisfy all irrigation requirements.
During periods when the stored stormwater is unable to totally fulfill the irrigation
requirements, potable water could supplement stormwater. This approach will reduce the
required stormwater storage and maximize savings in terms of unused storage during dry
months. Irrigation demands are discussed in Section 4. The reservoir inflow data was
determined in Section 2.2 and the runoff in Year 1994 was selected as the representative
dry year to ensure adequate supply of stormwater each year.

The maximum storage space available at the David Avenue reservoir site allows for the
construction of a 15 mg reservoir, as shown in Figure 2-11 (plan view) and Figure 2-12
(profile view). The prestressed concrete reservoir dimensions are expected to be 325 feet
in diameter and 24 feet high. This size provides the most economical runoff volume, and
blends into the site geometry.
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Figure 2-11: Plan View of Reservoir Site: Maximum Available Storage
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Figure 2-12: Profile View of Maximum Available Storage
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Delineation of the runoff to capture and the demands to supply are shown in Table 2-5.

Table 2-5.
Runoff and Demands
Monthly Runoff and Demand Irrigation Demand
Dry Year Total Partial
Month Runoff (AF)! Annual ) Demand To3
Demand (AF) Supply (AF)
Nov 12.5 4.4 4.4
Dec 8.9 25 25
Jan 15.2 3.9 3.9
Feb 28.3 7.1 7.1
Mar 0.0 7.1 7.1
Apr 1.1 10.5 10.5
May 0.0 17.2 17.2
Jun 0.0 17.1 13.3
Jul 0.0 171 0.0
Aug 0.0 18.6 0.0
Sep 0.0 10.3 0.0
Oct 0.0 4.9 0.0
TOTAL 66 121 66

1. Representative year is 1994
2. Refer to Section 4
3. Met by dry year runoff; total irrigation demands could be met in wetter years

The storage requirement, considering capturing dry year stormwater runoff, is shown in
Table 2-6 and Figure 2-13. The storage requirement is 15 mg (46 af).

City of Pacific Grove Pos
ALCO'EM FINAL Stormwater Recycling Feasibility Study @ 214
6304001

IRNI




Section 2
Runoff Quantity

Table 2-6.

Storage Requirement

Cumulative Runoff and Demand

Storage Requirement

Runoff Partial Demand
Month (AF) (AF) (AF) (MG)
Nov 12.5 4.4 8.1 2.7
Dec 21.4 6.9 14.5 4.7
Jan 36.6 10.8 25.8 8.4
Mar 65 20.4 44.6 14.5
Apr 66 30.9 35.1 11.4
May 66 48.0 18.0 5.8
Jun 66 66 - -
Jul 66 66 - -
Aug 66 66 - -
Sep 66 66 - -
Oct 66 66 - -
Figure 2-13: Storage Requirement
Cummulative Stormwater Runoff and Cummulative Demand
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A more detailed storage analysis is presented in Appendix C. Other options were
explored but, ultimately, not selected as the chosen alternative.
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3. Runoff Quality

The Coastal Watershed Council Urban Watch Monitoring Program measures stormwater
quality at the select outfalls belonging to the City of Pacific Grove Municipal Stormdrain
System (MS4). The following water quality parameters are measured at the Congress
outfall:

1. Detergent 11. Hardness

2. Chlorine 12. pH

3. Ecaoli 13. Total Ammonia
4. Enterococcus 14. TDS

5. Nitrate-Nitrogen 15. Oil & Grease

6. Lead 16. Zinc

7. Phosphate 17. T coli

8. Color 18. TSS

9. Copper 19. Urea

10. Conductivity 20. Water Temperature

Water quality data corresponding to the most recent three-year period, beginning in 2005
and ending in 2007, was analyzed for the Congress stormdrain.

Significant monitoring dates between Year 2005 and Year 2007 are delineated in Table
3.1.

Table 3-1.
Significant Monitoring Dates
Dry Runoff .
Dates Dry Runoff Monitoring Event First Flush
2005 June-Sept Sept 24, 2005 Nov 8, 2005
2006 June-Sept Sept 30, 2006 Nov 3, 2006
2007 June-Sept Event Not Recorded Sept 22, 2007

For each of the water quality parameters, measurements were taken by the Coastal
Watershed Council inclusive to some or all of the monitoring dates specified in Table 3.1.
Water quality data for each measured parameter is located in Appendix D.
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4. Irrigation Analysis

4.1. Potential Recycled Stormwater Irrigation Users

A key factor when planning a stormwater recycling project is to determine that recycled
water customers are located in nearby vicinity to the recycled stormwater treatment plant.
The cost-effectiveness of a recycled stormwater project is increased when minimizing the
significant recycled water distribution pipeline costs. Five potential irrigation sites were
selected based on their proximity to the recycled stormwater treatment plant and the
calculated demand for irrigation water supply. The irrigation sites, and the respective
irrigation area requirements, are specified in Table 4.1.

Table 4-1.
Potential Recycled Stormwater Irrigation Sites
Irrigation Site Irrigation Area Requirement

(acres)
Pacific Grove Middle School (a) 7.7
Pacific Grove Golf Course (a) 79.6
El Carmelo Cemetery (a) 114
Washington Park (b) 19.8

TOTAL 118.5

(a) Currently served potable water by the City of Pacific Grove and CAWC
(b) Potentially irrigated to enhance habitat for the Monarch Butterfly

The Ventana Wildlife Society believes that Monarch Butterfly populations decrease
during drought periods. A literature survey was conducted on this topic, and is included
in Appendix E. Since Washington Park is a critical habitat for the Monarch Butterfly,

this analysis includes future irrigation of that site.

4.2. Potential Recycled Stormwater Irrigation Demands

The average, maximum hour, and peak hour recycled stormwater irrigation demands
respective to each potential user are delineated in Table 4.2.
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Table 4-2.
Recycled Stormwater Irrigation Demands

Recycled Stormwater Demand

Area Averalge Maximzum Peak3

Day Day Hour

Potential Recycled Stormwater Irrigation User AFY MGD MGD GPM
Pacific Grove Middle School 7.7 0.007 0.015 31
Pacific Grove Golf Course 79.6 0.071 0.156 32
El Carmelo Cemetery 11.4 0.01 0.022 458
Washington Park 19.8 0.018 0.040 83
TOTAL 119 0.106 0.233 485

(1) Based on unit demand factor of 1.0
(2) Based on peaking factor of 2.2 x average day demand
(3) Based on peaking factor of 3.0 x maximum day demand

The maximum day and peak hour peaking factors are based on previous work experience
in calculating demands for similar projects. The average day demand is based on a unit
demand factor of 1.0, which was determined by using City of Pacific Grove monthly
water usage data during Year 2007, delineated in Table 4.3. Considering that the total
water usage for the City of Pacific Grove Golf Course and Carmelo Cemetery is
approximately % of the total irrigation usage, which is 91 AF, and the total irrigated
acreage of these two sites is approximately 90 acres, a unit demand of 1.0 was
determined.

Table 4-3.
2007 City of Pacific Grove Water Usage
Month Total Water Total Irgigation
Usage (AFY) Usage™ (AFY)
December 2006 0.93 0.84
January 2007 2.61 2.35
February 2007 0.96 0.87
March 2007 6.48 5.84
April 2007 10.4 9.4
May 2007 18.5 16.6
June 2007 21.5 19.4
July 2007 18.4 16.6
August 2007 20.1 18.1
September 2007 10.2 9.2
October 2007 3.87 3.48
November 2007 3.18 2.86
TOTAL 119 106
(1) 'gotal Irrigation Usage is approximately 90% of Total Water Usage per City of Pacific
rove
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The monthly demands, listed in Table 4.3, were used in developing the seasonal irrigation
demands for the potential recycled stormwater customers, shown in Figure 4.1

Figure 4-1: Potential Recycled Stormwater Seasonal Irrigation Demand

Monthly Potential Irrigation Demand By Customer
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4.3. Treatment Plant Flow Capacity

The stormwater recycling treatment plant (WTP) could be sized for different capacities:

1. Maximum day flow (150 gpm), with provisions of a clearwell/diurnal storage tank
(0.5 mg) to allow irrigation during an 8-hour night period.

2. Peak hour flow (450 gpm), without a diurnal storage tank.

Based on a cost comparison, it would be more economical to size the WTP for 150 gpm
(maximum day flow) and include the clearwell/tank. This option would also provide
greater operational flexibility in operation of the WTP and the recycled water delivery
system. It also provides a mechanism for convenient monitoring and sampling for
compliance with California Department of Public Health Title 22 Guidelines for delivery
of non-potable water. These guidelines apply to both recycled wastewater and recycled
stormwater.
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5. Treatment Requirements

5.1. Critical Water Quality Parameters

The results of runoff water quality sampling and testing of samples from the Congress
drain are summarized in Table 5-1 for both dry season and first flush conditions. The
table also depicts required irrigation quality standards, including California Department
of Public Health guidelines for use of non-potable sources and best practice from other
successful recycled water projects. Runoff water quality data is highlighted in Appendix
D. Treatment is required to meet standards for the following constituents: ammonia,
phosphate, turbidity, suspended solids, trash, urea, detergents, color, certain heavy
metals, oil and grease, bacteria (E coli, total coliform), virus (enterrococcus). Blending
could be utilized to reduce levels of total dissolved solids, conductivity and hardness.

Table 5-1.
Water Quality Objectives
Average Quality (a) R
Constituent . Recycling
Dry First
Season | Flush | Standards
Ammonia (mg/l) 0.17 NA ND
Nitrate (N) (mg/l) 1.04 0.72 5
Phosphate (P) (mg/l) 0.26 0.63 1
Turbidity (NTU) NA NA 2
Suspended Solids (TSS) (mg/l) 0.45 64 2
Trash Yes Yes ND
Total Dissolved Solids (TDS) mg/l 1290 (b) 321 500-1000
Conductivity (US) 1442 387 600-1200
Urea (ug/l) 35 (b) 108 ND
Temperature (°C) 194 195 -
pH 7.38 7.0 -
Detergent (mg/l) 0.12 0 ND
Chlorine (mg/l) 0.26 0 1-2
Color (BCS) 92 0 5
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Average Quality (a)
Irrigation
Constituent Recycling
Dry First Standards
Season Flush
Copper (ug/l) 0 54 200
Lead (ug/l) 0 10 5000
Zinc (ug/l) 0 306 2000
Oil and Grease (mg/l) (c) NA ND
E coli (MPN/100ml) 56 74,000 ND
Enterrococcus (MPN/100ml) NA 67,600 ND
Total Coliform (MPN/100ml) NA NA 2.2
Total Hardness (mg/l) 381 (b) 77 -

(a) Source: Coastal Watershed Council — Urban Watch Monitoring Program,
Congress Storm Drain (2005-07)

(b) Single sample only

(c) Occasional

NA = Not available
ND = Non detectable
W = Wetlands

5.2. Treatment Process Requirements

Several different processes which meet operational and regulatory requirements for the
water treatment plant (WTP) have been considered to treat the Congress drain runoff.

= Pretreatment screening
=  Wetlands

= Dissolved air flotation
= Sedimentation

= Disc filters

= Mixed media filters

= Microfiltration

= Ultraviolet radiation

= Disinfection

Pretreatment screening is required to remove trash and debris, and to avoid plugging of
pumps and treatment equipment. A continuous deflection separator (CDS) has been used
successfully on several runoff projects for this purpose. The trash and debris would be
collected in a hopper and periodically conveyed to a landfill for disposal. Constructed
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wetlands could be incorporated into the treatment train for the effective removal of heavy
metals, periodic oil and grease, and phosphate.

Dissolved air flotation (DAF) has been successfully used to remove oil and grease from
runoff. However, visual observation of the Congress drain discharge did not indicate the
presence of oil and grease, and there has been only one positive sample in the past.
Sufficient oil and grease removal capability would be included with the CDS and
wetlands processes, and a separate DAF unit is not justified.

Suspended solids and turbidity removal is critical to the process, and could be
accomplished by conventional sedimentation, disc filters, mixed media filters, or
microfiltration (MF). MF combines all these requirements in one process, and provides
the additional benefit of partial coliform removal. MF does generate a waste backwash
flow, but this could be recycled to the wetlands, or if necessary, discharged to the sanitary
sewer. MF is a cost-effective process that should be included in the treatment train.

Ultraviolet (UV) light is another multi-purpose process which effectively provides runoff
pathogen destruction, primary disinfection, and organics removal and should be included
in the process train. Sodium hypochlorite needs to also be included to produce a chlorine
residual in the delivered recycled water, and can be produced in liquid form with an
onsite-generation system. Excessive minerals (TDS) only occurred in one College drain
sample, so additional demineralization (e.g. reverse osmosis [RQO]) is not justified. If
necessary, a small amount of potable water could be blended to sufficiently reduce
recycled water mineral levels to avoid use problems.

Use of each of the above recommended processes to meet the treatment requirements of
each constituent is depicted on Table 5-2. The overall process flow is shown on Figure
5-1.
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Table 5-2. Treatment Requirements

Treatment Requirements
Constituent

W CDS MF uv CL B
Ammonia (mg/l) ) °
Phosphate (P) (mg/l) °
Turbidity (NTU) ° °
Suspended Solids (TSS) (mg/l) ) °
Trash °
Total Dissolved Solids (TDS) mg/I °
Conductivity (US) °
Urea (ug/l) ° °
Detergent (mg/l) ° °
Chlorine (mg/l) °
Color (BCS) ° °
Copper (ug/l) °
Lead (ug/l) °
Zinc (ug/l) °
Oil and Grease (mg/l) ° °
E coli (MPN/100ml) ) °
Enterrococcus (MPN/100ml) ° ° °
Total Coliform (MPN/100ml) ° ° °
Total Hardness (mg/l) °

B  =Blending

MF = Microfiltration

UV = Ultraviolet light

CL = Chlorination

CDS = Continuous deflection separator
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Figure 5-1: Pacific Grove Stormwater Recycling Facility - Process Flow Diagram
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6. Facility Requirements

Construction of the Pacific Grove Stormwater Recycling Facility (SRF) will include
several components:

= Runoff Division Structure

Runoff Conveyance System
- Pipeline
- Pumping Station

Runoff Storage

- Reservoir

- Mixing System
- Sitework

Treatment Plant

Recycled Water Distribution System
- Pump Station

- Pipeline

- Onsite Facilities

6.1 Facility Descriptions

6.1.1. Runoff Diversion Structure

A hydraulic structure would be installed to divert dry weather and storm runoff from the
Congress Drain to the proposed storage and treatment plant site at the CAWC David
Avenue facility. The preferred location for the diversion facility is at the Congress
Avenue crossing of the storm drain, and upstream of the culvert discharge (possibly on
the rear property of the Pacific Grove High School athletic field). In order to effectively
convey the runoff to the CAWC site, both the CDS trash removal unit and the runoff
pumping station should also be placed at this location. The estimated capacity of these
facilities is 250 gallons per minute (gpm).
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6.1.2. Runoff Conveyance System

Since the ground elevation at the diversion structure (approximately 200 feet) is lower
than CAWC site (elevation 240), a pumping station and pressurized force main is
required to convey the runoff. About 4000 feet of 8-inch pipeline is required, and would
tentatively follow this route: 1) north in Congress Avenue (possibly in the unpaved
eastern shoulder), 2) east in Marino Pine Road, Hillcrest Avenue and Carmel Avenue,
into the CAWC property. Trenchless technology would be used, when possible, to
minimize traffic disruption and include bored crossings of heavily-travelled streets (SR
68, Forest Avenue).

6.1.3. Storage Reservoir

As discussed earlier, the runoff storage reservoir would be located in the middle of the
CAWC David Avenue property, and would be 325 feet in diameter and 24-foot height.
These dimensions are less than the jurisdictional limits of the CA Department of Water
Resources — Division of Safety of Dams (DSOD), as confirmed by DSOD staff. The
reservoir would be constructed with pre-stressed concrete, and would be covered with an
earthen top deck and sloping berms. The structure would be designed to facilitate the
possible future use of the roof for recreational facilities. To prevent water quality
degradation, two solar-powered reservoir mixing devices would be installed for water
circulation.

6.1.4. Treatment Plant

The treatment plant would be located adjacent to the reservoir on the CAWC site, sized
for a 150 gpm flow, and include the following components:

1. Constructed wetlands (possible on the perimeter of the WTP),

2. A submerged microfiltration (MF) unit, with a vacuum pump,

3. UV facility,

4. Disinfection system with onsite generation of sodium hypochlorite,

5. A 0.5 mg clearwell for diurnal storage to facilitate night irrigation when the sites
are not utilized for recreation.

The footprint for the above facilities is estimated to be about 15,000 square feet
(0.3 acres).

6.1.5. Recycled Water Distribution System

The distribution system must be sized to convey peak flows to all user sites with
sufficient residual pressure (40-50 psi), and minimize deep excavation. A 500 gpm
pumping station is therefore required, which would connect to about 8800 feet of 8-inch
force main, along this tentative route: 1) From the CAWC site north in Carmel Avenue,

City of Pacific Grove
FINAL Stormwater Recycling Feasibility Study

ALCOL
EM 6304001

IRNI 6-2




Section 6
Facility Requirements

2) west in Sinex Avenue, 3) north in Alder Place, terminating at the golf course. Bored
crossings of Forest Avenue and Lighthouse Avenue would be included. The system
would include turnouts for service to the Pacific Grove Golf Links, George Washington
Park, EI Carmelo Cemetery, Pacific Grove Middle School, and possible future service
(e.g. Forest Park). Onsite modifications (recycled/potable water system separation, cross-
connection prevention) could also be included in the project construction program.

6.1.6. Stormwater BMPs

If implemented, this SRF should be designated as a specific BMP and be included in the
City’s Stormwater Management Plan (SWMP). The following established BMP’s could
also be refined to included particular aspects of the SRF:

= BMP 1 - Public Education and Outreach
= BMP 2 - Public Participation/Involvement

=  BMP 3 - lllicit Discharge Elimination (to improve quality of runoff treated at the
SRF)

= BMP 4 — Construction Site Runoff Control (requirements during construction of the
SRF)

= BMP 5 - Municipal Operations Good Housekeeping (prevention of recycled water
runoff from irrigation sites)

6.2. Cost Analysis

6.2.1. Facility Costs

Order-of-Magnitude cost estimates have been prepared for implementation of the SRF.
Construction and capital costs are summarized in Table 6-1. As shown construction costs
are approximately $12.2M. Including construction contingencies and engineering, capital
costs are about $15.2M.
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Table 6-1.
Stormwater Recycling Facility - Capital Costs

Construction
Facility Sizing Unit Cost Cost
(%)

1. Runoff Division Structure 250 gpm LS 100,000
2. Runoff Collection System

— Pipeline 4,000 If - 8" $100/1t 400,000

— Pumping Station 250 gpm LS 150,000
3. Runoff Storage

— Reservoir 15 mg LS 7,500,000

— Sitework - LS 100,000

— Mixing System - LS 100,000
4. Treatment Plant (a) 150 gpm LS 2,500,000
5. Distribution System

— Pump Station (b) 500 gpm LS 300,000

— Pipeline 8,800 If - 8" $100/1t 880,000

— Onsite Facilities 5 Services $35,000 175,000
Subtotal — Construction Cost - - 12,205,000
Contingencies & Engineering (a) @ 25% - - 3,000,000
Capital Cost - - 15,200,000

(@) Includes 0.5 mg clearwell
(b) Adjacent to WTP

Preliminary estimates of annual operation and maintenance (O&M) costs are shown on

Table 6-2.
Table 6-2.
Stormwater Recycling Facility O&M Costs (a)
ltem Cost
($lyear)
Facility Maintenance (b) 120,000
Operating Labor 60,000
Power (c) 20,000
TOTAL 200,000
(@) Assumes the WTP is operated by CAWC
(b) Includes membrane and lamp replacement
(c) Assumes 13¢/kwh
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6.2.2. Cost Effectiveness

Estimated annual costs for the SRF are shown on Table 6-3.

Table 6-3.
Stormwater Recycling Facility Annual Costs
ltem Cost
($lyear)
Capital Recovery (a) 700,000
O&M 200,000
TOTAL ANNUAL COSTS 900,000

(&) Assumes net financing of $9.2M — 6% at 30 years; based on possible
outside funding of $6M from CA DWR (Prop. 84), Packard Foundation,

and City of Monterey.

The net annual costs of $0.9M/year could be recovered through a city-wide “stormwater

recycling” charge of about $9/month/dwelling unit.

The SRF would produce multiple benefits:

Reduction of pollution in the Monterey Bay ASBS,
Development of a new local water supply to replace potable water use for

irrigation,

3. Compliance with RWQCB Cease and Desist Order prohibiting runoff discharge to

Monterey Bay.

4. Possible enhancement of the Monarch Butterfly habitat during droughts.

Rather than focusing on the unit cost of new water, the cost-effectiveness of the SRF can
be determined by comparing with an alternate program to produce similar benefits. Such

a program could be envisioned as follows:

1. Discharge captured runoff during off-peak periods at the MRWPCA (assume only
night discharges during the spring and fall would be allowed),

Construct the diversion conveyance and storage components of SRF,

3. Waive use of recycled stormwater for irrigation.

Based on the current MRWPCA capacity cost ($2732/DU) and monthly service charge
($11.25/month/DU), and assuming the SRF flow relates to 1000 equivalent DU’s, the
annual cost for MRWPCA capacity is about $1.1M/year. Considering these costs as
avoided if the SRF is implemented, the benefit/cost (B/C) ratio for the SRF is a positive

1.22.
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7. Implementation

Several areas of activities will be required in order for the SRF to be implemented. These
include:

Multi-faceted financing program,

Partnership with California American Water Company,
Regulatory approvals,

Public information/education program

Mo

7.1. Financing Program

As shown in Section 6, the SRF requires extensive capital expenditures. However, the
resultant benefits can result in a creative financing program. Potential sources of
financial support to reduce the city’s local share include:

1. Proposition 84 (CA Department of Water Resources/State Water Resources
Control Board [DWR/SWROB]),

Packard Foundation
3. City of Monterey

7.1.1 Proposition 84

Passed in November 2006, Proposition 84 funding is now becoming closer to reality.
DWR anticipates releasing FINAL guidelines in Fall 2008, with awards being announced
in 2009. Initial FY 2008-09 budget funding includes $30M in planning grants and
$250M in implementation grants statewide. Regional IRWMP’s will be used to define
eligible projects. The SRF meets several of the Prop. 84 objectives and will be included
in the Monterey County IRWMP currently being developed.

Prop 84 is expected to follow funding ratios similar to those implemented under the Prop.
50 program (i.e., 25-50% grants). Because of the current constraints on the State budget,
a SRF grant from Prop. 84 may not exceed 25% (about $4M). Projects which are in a
design phase have a greater chance of grant funding.
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7.1.2. Packard Foundation

In addition to direct grants (i.e. this Feasibility Study), the Packard Foundation makes a
variety of Program-Related Investments (PRIs) to support worthy projects that meet the
Foundation goals and objectives. It is believed that the Pacific Grove SRF meets these
objectives. Short-term PRI loans are offered in the $1-7M range at 2% interest rate over
a 3-7 year duration. Packard Foundation PRIs could be requested for two purposes:

1. Design and site investigations ($1M budget), to facilitate Prop. 84 funding,
2. Partial construction financing ($1M target).

7.1.3.  City of Monterey

The College drain watershed that generates the runoff that would be treated by the SRF
includes a significant segment within the City of Monterey (about 60% of the total area,
including Presidio property). Monterey could be approached regarding becoming a
financial partner since it would receive some benefit from SRF implementation.

7.2. CAWC Partnership

Since the SRF is proposed to be implemented on the CAWC David Avenue property, a
CAWC partnership is vital to project success. Preliminary discussions indicate the
following issues need to be addressed:

1. Siting and sizing of the SRF facilities (reservoir, WTP, recycled water pumping
station, appurtenances), CAWC approval is pending,

Ownership of SRF works (City of Pacific Grove [City]),
Ownership of land for SRF (CAWC), with long-term lease to City,
SRF WTP operation by CAWC,

Responsibility for delivery of recycled water (City),

New water credit (CAWC).

© gk wN

7.3. Regulatory Approvals

Several agencies will need to review SRF specifics prior to issuing permits and/or
approvals. These include:

= CA Department of Public Health (DPH) — Recycled Water Permit; Title 22
Compliance,

= CA DWR/RWQCB - Prop. 84 funding,
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= CA Coastal Commission (portions of SRF works are within the jurisdiction),
= CA Department of Fish and Game (CEQA, 1601, Stream Alteration Agreement)

= CA DOSD (approval not required, but review requested, since existing site/dam is
jurisdictional); site geologic studies,

= Cal Trans — SR68 crossing encroachment permit,

= CA Office of Historic Preservation (OHP) — archeological and cultural resources,
= MPWMD - CEQA,

= City of Monterey — proximity of reservoir site, CEQA

= Monterey County Planning Department — Coastal Development Permit

7.4. Public/User Information & Education Programs

Since the SRF is a unique project with multi-faceted benefits, a public
information/education program will be quite important for project success. A separate
information/education program is necessary with individual SRF users (customers) to
convey project details and similar, successful programs.
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