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11 INTRODUCTIONINTRODUCTION

As an element of the EIR/EIS for the Santa Rosa Subregional Long-Term Wastewater Project,
West Yost & Associates was retained to analyze the current water conservation programs of
Member Entities, their impact on the average dry weather wastewater flow (ADWF), and the
potential for implementation of several water conservation alternatives which could further
reduce flow.  This technical memorandum presents the data and assumptions, and the resultant
projection of ADWF for each Member Entity with no water conservation, and with their current
programs in place.  The projection is based on buildout of each Member Entities’ General Plan,
and upon demographic data contained in the Member Entity General Plans. This memo also
describes the current state requirements for efficient water using fixtures and their impact on
projected wastewater flows.  A second technical memorandum will be prepared in which
alternatives that could be implemented to further reduce flow will be developed and evaluated.

The Santa Rosa Subregional Wastewater System (Subregional System) provides collection,
treatment and disposal of wastewater for the five Member Entities which include:

• Santa Rosa
• Rohnert Park
• Sebastopol
• Cotati
• South Park County Sanitation District (SPCSD)

The first element in the planning and design of Subregional System wastewater treatment and
disposal facilities is to project future wastewater flows.  Typically future flows are projected
based upon historical flow factors (such as flow per dwelling unit [DU], flow per employee, or
flow per capita) and projected numbers of DUs, employees, and population.  The flow factors
are normally estimated using current or historical wastewater flows, and current or historical
land use data (e.g., number of DUs and employees) which matches the years when flow data are
available.

However, in recent years, the State of California has instituted water conservation laws, and the
Member Entities have implemented programs which reduce water use and wastewater flow
generation.  These laws and programs result in a decrease in the flow factors and projected
wastewater flows (termed in this memo the “with conservation” flows) below the expected flow
if these laws and programs did not exist (termed in this memo the “non-conservation” flows).
The non-conservation flow, therefore, would be the flow if there were no low flow toilets (1.6 or
3.5 gpf), no low flow showerheads, and none of the Member Entities had metered water
connections with commodity rates or were performing water audits.  Presented in Table 4.3-1
are the projected land uses, flow generation factors with water conservation, and the resulting
ADWF for the Subregional Wastewater System Member Entities.  As shown in Table 4.3-1, the
1994 ADWF was about 17.11 mgd.  Of the 17.11 mgd, 16.84 mgd was treated at Laguna
Wastewater Treatment Plant (WWTP), and 0.32 mgd was treated at Oakmont WWTP.  The flow
treated at Oakmont WWTP is primarily residential flow.  It was included in the 1994 ADWF
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because during the summer, solids generated by the plant are conveyed to Laguna WWTP, and
in the winter, the Oakmont WWTP is not operated so all flow goes to the Laguna WWTP.  The
projected ADWF at buildout of the Member Entity general plans will be about 21.34 (including
about 0.3 to 0.4 mgd that would be treated at the Oakmont WWTP and 0.321 mgd capacity that
Santa Rosa has committed to treating septage from Sonoma County ).  As shown in Table 4.3-2,
if the Member Entities had not implemented any water conservation programs, the 1994 flow
would have been about 19.05 mgd, and the projected flow at buildout would have been about
26.12 mgd.

It should be stressed that even with water conservation, sewer infiltration and inflow must be
aggressively controlled, or wastewater flow to the treatment plant can exceed plant capacity.

Presented in this technical memorandum are the projected future land uses and the data
supporting the flow factors, and the resultant projections of ADWF for the Subregional System.
The land use projections were extracted from the Member Entities’ General Plans.  Because
detailed historical ADWF data were unavailable (e.g., flow of wastewater generated from each
land use type), it was necessary to estimate the portion of ADWF for each user type based upon
historical indoor water uses (for which metered water use data were available for most land use
types).  Future flow factors were estimated based upon the historical flow factors and estimates
of the decrease in water use and associated wastewater flow generation due to the State’s water
conservation laws and Member Entity water conservation programs.

The following is a list of acronyms and abbreviations used in this report:

ABAG 94 Association of Bay Area Governments, 1994 Projections
ADWF Average Dry Weather Wastewater Flow
BMP Best Management Practice
BPU Board of Public Utilities
CDOF California Department of Finance
CII Commercial, Industrial, and Institutional
DU Dwelling Unit
EPS Economics and Planning Systems
gpcd gallons per capita per day
gpf gallons per flush
LFSH Low Flow Shower Head
MOU Memorandum of Understanding
SCWA Sonoma County Water Agency
SPCSD South Park County Sanitation District
SSU Sonoma State University
Stu Students
UAW Unaccounted for Water
ULFT Ultra Low Flow Toilet
WWTP Wastewater Treatment Plant
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22 THE SUBREGIONAL SYSTEMTHE SUBREGIONAL SYSTEM

The Member Entities of the Subregional System are located in the California Coastal Mountains,
within the Russian River watershed (near the junction of Highway 101 and Highway 12).  The
Subregional System includes the local collection system, regional interceptor sewers, Laguna
WWTP, and disposal/discharge facilities.  The individual local collection systems are owned and
operated by the Member Entities.

The Laguna Wastewater Treatment Plant (WWTP), located along Highway 116 between
Sebastopol and Cotati, is owned and operated by the City of Santa Rosa, and managed by the
Board of Public Utilities (BPU).  The BPU, however, has only advisory authority to implement
water conservation measures within the Subregional System.  The plant has a current treatment
capacity of 18 million gallons per day (18 mgd).  The City of Santa Rosa contracts with the
Member Entities (the Cities of Rohnert Park, Sebastopol, and Cotati, and the South Park County
Sanitation District), to treat wastewater collected in the Subregional System.  The City of
Rohnert Park currently pumps to the Laguna WWTP wastewater discharged into its collection
system by the City of Cotati and Sonoma State University (SSU).

The current treatment plant capacity allocated to each of the Member Entities is summarized in
Table 4.3-3.  The City of Cotati recently became a Member Entity and now contracts directly
with the City of Santa Rosa for wastewater treatment, but remains dependent on Rohnert Park
for collection and pumping of wastewater to the WWTP until the City of Cotati constructs its
own sewer interceptor to provide a direct tie to the plant.  Cotati is currently out to bid on it’s
own sewer interceptor which will convey a portion of its flow directly to the plant.
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33 SUBREGIONAL AREA CHARACTERISTICSSUBREGIONAL AREA CHARACTERISTICS

Presented in Table 4.3-4 and discussed in this section are the relevant demographic
characteristics of the Member Entities of the Subregional System.

The following sources were used for demographic data:

• The Santa Rosa 2010 General Plan, first published in July 1991 and republished with
amendments in August, 1994.

• The Rohnert Park General Plan, Second Draft, dated June 30, 1994.

• The City of Cotati General Plan 1980-2005 (the 1990 Update).

• The City of Sebastopol Draft General Plan, March 1994.

• The Economic and Planning Systems’ Memorandum (dated August 9, 1995, reproduced
in Appendix A) and the August 21, 1995 update.  Within this memorandum,
demographic data taken directly from the Member Entities’ General Plans are presented
(the columns titled “Buildout”).  Additionally, data from ABAG 94 are presented
(columns titled with a year).  For this wastewater flow projection, preference was always
given to General Plan data over ABAG 94 data.

 
• Data from the California Department of Finance (CDOF) -Demographic Research Unit

(data reproduced in Appendix A).

• Projections 94 from the Association of Bay Area Governments (ABAG 94).

These sources are not always consistent with one another.  Preference was always given to the
Member Entity General Plans over any other source.  In general, the CDOF historical data
agreed more closely with the General Plans than did the ABAG 94 data; consequently,
preference was given to CDOF data over ABAG data.

The most predominant land use in the Subregional System service area is for residential housing,
which includes single family homes, apartments, multiplex units, and mobile homes.  Most of
the remaining land uses have been grouped into the Commercial, Industrial and Institutional
(CII) land use category, which includes commercial, industrial, schools, churches, and public
buildings.  These land use classifications were selected to match the water billing data available
from the Member Entities.  Agricultural land use has been excluded from this analysis because
agricultural water is not collected and conveyed to the Laguna WWTP.

For residential areas, there are three characteristics that greatly influence water use, wastewater
flow generation and wastewater flow reduction potential:
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• Total Dwelling Units and Dwelling Unit density:  The greater the total number of DUs,
the greater the water use.  However, a higher density of DUs (the number of DUs per
acre) tends to result in less water use per DU because less water is required for outdoor
irrigation.

 
• Household Size:  Larger households (number of persons living within the household),

use more water and generate more wastewater.
 
• Age of Housing Stock:  Newer homes and apartments generally use less water than

similar sized older homes because the new homes were constructed with low flow
fixtures (e.g., low flow toilets and shower heads).

Housing stock defined for the Years 1980, 1990 and 1994 were derived from data prepared by
the CDOF.  This source was used because the Member Entity General Plans provide incomplete
historical data, and the Santa Rosa General Plan references this source (page VII-49).  The
Buildout values are from the EPS memorandum and are based upon the Member Entity General
Plans.

Historical employment data were obtained from the Member Entity General Plans and the EPS
memorandum (from ABAG 94).  Buildout employment data were obtained from the EPS
memorandum, and are based upon the Member Entity General Plans.
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44 WASTEWATER FLOW AND WATER USEWASTEWATER FLOW AND WATER USE

Most water used indoors eventually becomes wastewater and is collected and conveyed to the
WWTP.  Exceptions to this generality include water used for watering of plants, some water
used for cooking, and some water used for cleaning.  These uses are small compared to indoor
water use which does enter the wastewater system, for example, showering, toilets, dish and
clothes washing, and most cleaning and cooking water.  If indoor water use is known for the
various land use types, it can be used to apportion the total wastewater flow by land use type and
to estimate the wastewater generation factor for that land use type.

Only limited data are available to define historical wastewater flows for the Member Entities.
Available data include the combined flow from Santa Rosa and the SPCSD, the combined flow
from Rohnert Park and Cotati, and the flow from Sebastopol. There are no data available to
define wastewater flow from the land use types within the Member Entities.  However, metered
water use data are available for residential and CII land uses (or can be reasonably estimated) for
each Member Entity.  Consequently, metered water use data were used to estimate residential
and CII wastewater flows by separating the measured wastewater flow for each Member Entity
by the same proportions as have been measured for indoor water use of that Member Entity.

4.1 WATER USE

Santa Rosa (including SPCSD) and Sebastopol meter water sales to at least two broad customer
classes which include residential and CII (nonresidential flows).  Rohnert Park meters water
sales to CII and most multi-family customers, but not single family residential units constructed
prior to January 1992. For Rohnert Park, single family unit water sales were estimated as 90
percent (10 percent of production assumed lost from the system, as assumed in the Montgomery
Watson Water Use Memorandum prepared for the Sonoma County Water Agency, draft dated
March 30, 1994) of the water produced, minus the remaining measured uses (MFR, CII, and
agricultural).  Residential water use was then calculated as the sum of the measured multifamily
water use and the estimated single family water use.

Presented in Table 4.3-5 are the residential (single family and multi family) water use data for
Santa Rosa and SPCSD, Rohnert Park, and Sebastopol (averages are for at least 3 years between
1990 and 1994).  No data are shown for Cotati because Cotati’s billing system is unable to
provide a breakdown of water use by user type for 1994.

Based upon the data presented in Table 4.3-5, the outdoor watering season generally begins
around April, peaks in July and August, and ends in November.  Obviously, for any particular
year, this outdoor water use cycle is greatly affected by hydrologic conditions for the year.
Minimum water use occurs from December through March, and appears to be relatively stable
during this period.

Also presented in Table 4.3-5 are the total annual water use (e.g., 4,714.2 million gallons for
Santa Rosa), the average monthly (total annual divided by 12 months) water use (e.g., 392.9
million gallons for Santa Rosa), and the December through March average monthly water use
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(e.g., 284.6 million gallons for Santa Rosa).  The December to March average monthly water use
is assumed to represent the indoor water use, because during this period it is unlikely that yard
watering or other significant outdoor water uses occur.  Also presented are the indoor and
outdoor water uses as a percent of the total water use (e.g., 72.4 and 27.6 percent respectively for
Santa Rosa), and the indoor average daily water use (e.g., 9.36 mgd for Santa Rosa).

Presented in Table 4.3-6 are the data for the CII water use for Santa Rosa/SPCSD, Rohnert Park,
and Sebastopol.  The organization of this table  is similar to that of Table 4.3-5.

The City of Cotati billing system is unable to breakout the water use by user type for 1994.
Thus, data to define residential and CII water use are not available.  Presented in Table 4.3-7 is
the monthly water production, and an estimate of the monthly water use for Cotati for 1990
through 1992.  The water use is estimated as 90 percent of the water produced (as estimated in
the MW study).  Also presented in Table 4.3-7 are the average monthly water use and the
average indoor monthly water use (December through March).  The total indoor water use for
Cotati has been assumed to be distributed between residential and CII uses in the same
proportion as Rohnert Park.

The indoor water use data presented in Tables 4.3-5, 4.3-6 and 4.3-7 are summarized in Table
4.3-8.  The combined residential water use is about 13.37 mgd, or about 76.8 percent of the total
indoor water use.  The combined CII water use is about 4.05 mgd, or about 23.2 percent of the
total indoor water use.

The ADWF for the past eight years for Santa Rosa, Sebastopol, and SPCSD, and the combined
wastewater flow of Rohnert Park, Cotati, and Sonoma State University (SSU, the 1994 SSU
ADWF was 0.115 mgd) are presented in Table 4.3-9.  The dry weather period for this area has
been assumed to be July through October.  Overall during the last 8 years, the ADWF to the
Laguna WWTP, excluding flow treated at Oakmont WWTP, has increased from 14.91 to 16.84
mgd (approximately 1.5 percent increase per year).

A comparison of the estimated indoor water use with the 1994 ADWF for Santa Rosa/SPCSD,
Rohnert Park/Cotati, and Sebastopol is contained in Table 4.3-10.  The wastewater flows for
Santa Rosa and SPCSD were combined for comparison with the combined indoor water use.
The water use of Rohnert Park and Cotati were combined to compare with their combined
wastewater flow.  The ADWF values are slightly lower than the average indoor water uses,
which is to be expected, and overall these data support each other as reasonable values.

Because the indoor water use and ADWF are similar, it is reasonable to assume that the
distribution (as residential and CII) of the wastewater flow is similar to that of indoor water use.
Table 4.3-11 contains the total ADWF data (from Table 4.3-9) and the ADWF distributed
between residential and CII in the same proportion (proportions from Table 4.3-8) as the indoor
water use.  Also shown are the number of DUs and the number of jobs or employees (CII) for
1994 (from Table 4.3-4).  Using the ADWF and the number of DUs or employees, the 1994
wastewater flow generation factors have been determined as shown in Table 4.3-11.  For
example, the Santa Rosa ADWF treated at the Laguna and Oakmont WWTP is 12.79 mgd, the
residential proportion is 74.2 percent or 9.52 mgd.  In 1994 there were 49,501 DUs contributing
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flow to the WWTP.  Thus, the resulting 1994 residential ADWF generation factor is 192.3
gallons per day per DU.

SSU is located east of the City of Rohnert Park and lies contiguous to the City's sphere of
influence boundary.  The University’s wastewater is collected and pumped to the Laguna
WWTP by Rohnert Park.  The 1994 wastewater flow from the University was about 0.115 mgd
(about 2.7 percent of the combined Rohnert Park/Cotati flow of 3.77 mgd).  The SSU flow has
been subtracted from the Rohnert Park/Cotati flow in Table 4.3-11.  As shown in Table 4.3-1,
the University’s 1994 flow of 0.115 mgd was generated by about 5,800 full time students (or the
equivalent), resulting in a per student flow of 19.8 gal/day/student.  The University expects an
ultimate student population of about 10,000 full time students (or the equivalent), which would
result in an ADWF of about 0.20 mgd.  The University has already implemented several water
conservation programs including LFSH, low flow toilets, and leak identification and correction.
These programs will also be implemented in new facilities constructed on campus.  Thus, the
SSU flow factor of 19.8 gallons/day/student already includes water conservation, and the flow
factor is not expected to decrease significantly in the future.

4.2 WATER CONSERVATION/WASTEWATER FLOW REDUCTION

In this subsection, State of California water conservation legislation, Member Entity water
conservation programs, and other programs are reviewed.  Also, the effects of these laws and
programs on the wastewater flow generation factors shown in Table 4.3-11 are estimated.

4.2.1 State of California Water Conservation Legislation

The California Energy Commission adopted water conservation standards for new shower heads
and faucets on January 1, 1979.  The standards established a maximum flow of 2.75 to 3.00
gallons per minute for shower heads (depending upon pressure), and 2.75 gallons per minute for
faucets.  In 1992, the California Energy Commission adopted more stringent conservation
standards, including 2.5 gpm or less for shower heads at 20 to 80 psi, and 2.2 gpm for sink
faucets.

On January 1, 1992, the State of California required that ultra-low-flow toilets be installed in all
new construction (AB2355).  On January 1, 1994, the State of California required that all toilets
sold in California must be Ultra Low Flow Toilets (ULFT, 1.6 gallons per flush) (SB1224).

4.2.2 California Urban Water Conservation Council Best Management Practices

The legislation listed above stemmed in part from the impact of the recent drought (1988-92).
The drought also prompted a coordinated effort by the California Department of Water
Resources, water utilities, environmental organizations, and other interested groups to develop a
list of Best Management Practices (BMPs) for conserving water.  This coalition of interested
parties produced a Memorandum of Understanding (MOU), prepared by the California Urban
Water Conservation Council, which identified 16 BMPs for achieving water conservation.  The
MOU laid the foundation for implementation of these BMPs by the parties signing the
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document.  In 1991, agencies began signing the MOU, demonstrating their commitment to
implementation of the BMPs.

The 16 BMPs included in the MOU are listed in Table 4.3-12, as is the current level of
implementation of each BMP by each of the Subregional System Member Entities.  Those water
conservation measures which offer quantifiable and sustainable water savings are also identified
in Table 4.3-12.  Although the BMPs were initiated to assist water utilities in achieving water
management goals, some of the BMPs provide significant indoor water savings and thus reduce
wastewater flow generation.  The conservation measures that impact wastewater flow generation
or have wastewater saving potential are denoted within the parenthesis in the last column of this
table.

Of the 16 water conservation BMPs, five were considered to have a quantifiable and sustainable
wastewater reduction potential.  These five BMPs are shown in bold face type in Table 4.3-12
and discussed below.

BMP 1 - Interior/Exterior Water Audits & Incentive Programs for Single Family, Multi-
Family, and Government Institutions

The goal of water audits is to identify ways that individual water users can reduce their
water use.  Implementation methods are to be at least as effective as identifying the top
20 percent of water users and directly contacting them by mail or phone and offering to
perform a water audit.  Incentives (like free showerheads or adjustments to high water
use bills) to achieve customer implementation should be offered.  This should be a
cooperative program among organizations that would benefit through its implementation.

BMP 2 - Plumbing, New and Retrofit

2a) Enforcement of water-conserving plumbing fixture standards including
requirement for Ultra-Low-Flush Toilets (ULFTs) in all new construction.  Local
building departments, inspectors, developers, and plumbing supply outlets are to
be contacted and informed of the standards.

2b) Support of State and Federal legislation prohibiting sale of toilets using more than
1.6 gallons per flush. Local building departments, inspectors, developers, and
plumbing supply outlets are to be contacted and informed of the laws.

2c) Plumbing Retrofit.  The goal of retrofit programs is  to replace inefficient fixtures
with conservation fixtures.  Implementation should be at least as effective as
delivering retrofit kits, toilet displacement devices, and low flow shower heads to
pre 1980 homes.
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BMP 4 - Metering with Commodity Rates for all New Connections and Retrofit of
Existing Connections

The purpose of metering and commodity rate programs is that if people have to pay for
the water based upon the quantity of water used, they will have an incentive to reduce
their water use.

BMP 9 - Commercial and Industrial Water Conservation

This program consists primarily of commercial and industrial water audits.  At least the
top 10 percent of commercial and industrial water users are to be contacted directly and
water audits and incentives are to be offered.  Audits should be followed up at least every
5 years.

BMP 16 - Ultra Low Flush Toilet Replacement

The goal of replacement programs is to replace high water use toilets with ULFT,
thereby reducing water use.  Implementation is to be  at least as effective as offering
rebates of up to $100 for each toilet replaced that would not have otherwise been
replaced.

4.2.3 Member Entity Conservation Programs

The current Member Entity water conservation programs consist primarily of water audits,
rebate and retrofit programs, and replacement programs.  Discussed below are the programs
implemented by each Member Entity.

Santa Rosa

Santa Rosa has aggressively pursued water conservation through the following
conservation programs:

• Implementation of a residential and CII water audit program.  Santa Rosa has an
audit program, although it does not include all the elements of the CUWCC
BMP #1.

 
• Aggressive enforcement of the conservation fixtures laws.
 
• Metering of all water services with a commodity rate price structure.
 
• An aggressive toilet and shower head replacement program.  In 1992-1993, Santa

Rosa participated in an evaluation of low flow fixtures and provided test sites for
a pilot toilet retrofit project.  The City also has a shower head exchange program.
As of May 1994, these programs have resulted in over 10,000 showerheads and
over 1,670 toilets being replaced.  In May 1994, the BPU and the Santa Rosa City
Council approved a 5-year city-wide plumbing rebate program, which began in
May of 1995.  The program is expected to upgrade approximately 19,800
residential units (or the equivalent).



S A N T A  R O S A  S U B R E G I O N A L  L O N G - T E R M  W A S T E W A T E R  P R O J E C T

W A S T E W A T E R  F L O W  P R O J E C T I O N S

JULY 9 ,  1996 PAGE 4 -6

Rohnert Park

The Rohnert Park conservation programs include:

• Aggressive enforcement of the conservation fixtures laws.  In 1990, Rohnert Park
was successful in negotiating with the major residential building contractors to
voluntarily install ultra-low-flow toilets (ULFTs) in new developments.
Approximately 481 new residential homes were provided with ULFTs in
1990/91.

 
• Metering of all water connections except single family residential constructed

prior to January 1, 1992.
 
• A toilet and shower head replacement program.  In 1992, Rohnert Park developed

and implemented a toilet retrofit and low-flow shower head (LFSH) replacement
program.  The toilet retrofit device is a flapper valve, which reduces the water use
to about 1.5 gallons per flush.  Through the retrofit program, about 4,700 shower
heads have been replaced to date.  Recently, there has been very little demand for
the retrofit hardware, and consequently, the program will be concluded soon.  No
additional retrofits are expected under this program.

Cotati

The Cotati conservation programs include:

• Aggressive enforcement of  the conservation fixtures laws.
 
• Metering of all water connections.  However, Cotati’s billing system is unable to

provide a detailed breakdown of water use by user type for 1994.
 
• Toilet and shower head replacement program.  As part of the approval for

construction of each new DU, Cotati collects a fee used to retrofit 4 existing DUs
with ULFTs and LFSH.  To date the City has collected about $16,000 under this
program and expects to implement the retrofit phase of the program this year.

Sebastopol

The Sebastopol conservation programs include:

• Aggressive enforcement of the conservation fixtures laws.
 
• Metering of all water connections with a commodity rate price structure.
 



S A N T A  R O S A  S U B R E G I O N A L  L O N G - T E R M  W A S T E W A T E R  P R O J E C T

W A S T E W A T E R  F L O W  P R O J E C T I O N S

JULY 9 ,  1996 PAGE 4 -7

• Toilet replacement program which has resulted in about 143 toilet replacements
from 1988 through 1994.  Sebastopol was recognized as the first city in the
Sonoma valley to offer a rebate program.  Also in 1988, Sebastopol conducted a
mass-mailing of conservation kits, which included flow restriction devices for
shower heads, toilet bags, and general information on efficient water use.

4.2.4 Sonoma County Water Agency Water Conservation Programs

Santa Rosa, Rohnert Park, and Cotati contract with the Sonoma County Water Agency (SCWA)
for water supply and thus are affected by SCWA’s programs.  Sebastopol, however, obtains all
of its water supply from groundwater.

Since the early 1980's, SCWA has provided water conservation information and education to its
service area customers.  Most of the conservation programs that SCWA has initiated were
directed towards public information for motivating voluntary customer conservation.  For
example, conservation kits that help customers detect leaks in toilets and incorporate water
saving behavior into daily routines were made available.  It is assumed that the results of these
programs had a greater impact on outside water use (e.g., reduction of overwatering lawns,
installation of water efficient landscaping, and not wasting water while washing cars) than inside
water usage.

Another successful program developed by the SCWA is the school education program.  Since
1983, the agency has participated in programs for educating children and distributed materials
regarding efficient water practices.  In general, the school education program is inexpensive and
may be the best way to target the future water user market.

In the future, SCWA will continue its commitment to provide information to the public and
participate in specific conservation programs and events to achieve long-term water
conservation.

4.2.5 Evaluation of Wastewater Reduction Potential for Existing Conservation
Programs

The existing conservation programs of Subregional System Member Entities consist of primarily
installing water saving fixtures in residential dwelling units.  The two fixtures that are most
commonly installed and that have the most potential to achieve long-term quantifiable and
sustainable wastewater flow reduction are:

• Low Flow Shower Head (LFSH) retrofits
 
• Ultra Low Flow Toilet (ULFT) retrofits

The mechanisms for replacement of shower heads and toilets include their intentional
replacement to save water (retrofitting), and natural replacement as existing showerheads or
toilets break, become unusable, or are replaced for other reasons (e.g., remodeling).
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LFSH Replacement

One of the largest indoor uses of water is for showering and bathing, consuming
approximately 30 percent of the total indoor water use.  Conventional shower heads have
flow rates of 3 to 5 gallons per minute (gpm).  A LFSH will reduce the water flow to
about 2.5 gpm or less depending upon the water pressure.  The water savings from 1980
to 1992 era shower heads is about 3.4 gal per capita per day (gpcd) and about 7.2 gpcd
for post-1992 era shower heads.

Toilet Replacement

Another large indoor use of water is for flushing of toilets.  Reduction of water use by
toilet replacement has received the most emphasis in the recent past because water use
for toilets accounts for 33 percent of the indoor water use.  Non-conserving, older style
toilets use as much as 5.5 gallons per flush (gpf).  From 1980 until 1994, many water
conserving toilets (using 3.5 gpf) were used in construction of homes.  As of January 1,
1994, ULFT (1.6 gpf) are required to be installed in all new homes.

Presented in Exhibit A are 6 spread sheets used to estimate the reduction in residential and CII
wastewater flow factors for Santa Rosa/SPCSD, Rohnert Park/Cotati, and Sebastopol resulting
from the water conservation programs of each of the Member Entity programs described above
and replacement resulting from the state law.  Exhibit A also contains a brief explanation of the
spreadsheet.  Summarized in Table 4.3-13 are the wastewater flow factors which resulted from
the calculations in these spreadsheets.  Each of the wastewater flow factors decreases through
time as older toilets and shower heads are replaced with LFSHs and ULFTs, and as all new DUs
are built with LFSH and ULFT.  CII wastewater flow factors decrease through construction of
new facilities with conservation fixtures.  Additionally, Santa Rosa provides audit and retrofit
programs to CII water users which further decreased their CII factor.

4.3 PROJECTED WASTEWATER FLOWS

Using the flow factors from Table 4.3-13 and the demographic data from Table 4.3-4 wastewater
flows at buildout of the Member Entity General Plans were estimated.  The resultant projected
wastewater flows are presented in Table 4.3-1.  As shown, the Subregional System ADWF at
buildout of the Member Entity General Plans is 21.34 mgd, or a 25 percent increase over the
1994 ADWF.

The conservation programs of the Member Entities have already produced a significant decrease
in the ADWF, and will produce an even larger reduction in ADWF in the future.  Presented in
Table 4.3-2 is the estimated current and buildout ADWF if the Member Entities had not
implemented their water conservation programs and enforced state laws.  Without conservation
(without the use of low flow toilets, LFSH, and water meters with commodity pricing), the
current wastewater ADWF would be about 19.05 mgd, or about 11 percent above the actual
current ADWF.  Without conservation, at buildout the ADWF would be about 26.12 mgd, or
about 22 percent above that with conservation.
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4.3.1 Assumptions Made in ADWF Projection

As is always necessary when events of the future are to be predicted, some assumptions about
future occurrences are required to project future wastewater flows.  The assumptions made in
this analysis are identified below.

• 10 percent of the water produced by Rohnert Park and Cotati was assumed lost in the
distribution system or is unaccounted for water (UAW).  For western utilities, UAW is
usually about 5 to 15 percent of the water produced.  UAW generally includes uses for fire
fighting, water main flushing, leakage, and unauthorized (or unmetered) uses.  A value of 10
percent is consistent with the estimate made by Montgomery Watson in their Water Use
Study, Draft dated March 30, 1994, prepared for Sonoma County Water Agency.

• Indoor water use was assumed to be equal to the total water use in the months of December
through March because it is likely that there is little or no outdoor water use during these
winter months.

• Indoor water use for Cotati was assumed to be distributed proportionally to the indoor water
use distribution (between residential and CII) of Rohnert Park because Cotati’s billing
system is unable to break out the water use by user type for 1994.

• The ADWF of the individual Member Entities was assumed to be distributed between
residential flow and CII flow in the same proportion as the indoor water use of the individual
Member Entities.

• The demographic data used are taken from several sources, the sources are not always
consistent with each other.  Thus, the most consistent data was identified and used.  The data
used and sources are shown in Table 4.3-4.

• In a Letter from Bill Maddaus to “Distribution,” dated August 24, 1994, a savings factor for
replacement of 5-7 gpf toilets with 1.6 gpf toilets was estimated to be about 14.7 percent of
current flow.  A savings factor for replacement of 3.5 gpf toilets with 1.6 gpf toilets was
estimated to be about 10.8 percent.  The savings of 3.5 gpf toilets over 5-7 gpf toilets (5.5
gpf assumed) is about 2 gpf.  This is similar to the savings for replacement of 3.5 gpf toilets
with 1.6 gpf toilets (1.9 gpf), thus a savings factor of 10.8 percent has been assumed for use
of 3.5 gpf toilets over 5.5 gpf toilets.  In exhibit A of this Technical Memorandum, these
savings factors have been converted into per capita savings factors for each of the Member
Entities.

• LFSH savings were assumed to be 3.4 gpcd for 1980 to 1992 era showerheads and 7.2 gpcd
for post 1992 era showerheads.  Based upon the housing distributions (from Table 4.3-4) and
the estimated penetration rate for showerheads (5 percent per year), average LFSH savings
factors have been estimated for each Member Entity for 1994 and for buildout of the General
Plans (See Exhibit A).

• Water meters in and of themselves do not reduce water use.  They do, however, provide
water users an incentive to install LFSH and ULFT which result in decreased water use.
Additionally, water meters can result in changing peoples behavior which result in reducing
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water use (for example, preventing people from leaving the water running while washing a
car or brushing their teeth).  It was assumed that a 1 percent reduction in wastewater flow
occurs (in addition to the reduction from conservation fixtures) as a result of having water
meters and commodity pricing.  Also, lack of metering results in less incentive to replace
nonconserving fixtures with conserving fixtures, and therefore lower annual penetration rates
have been used for nonmetered connections as discussed below.

• In a response to comments (dated April 28, 1994) on the Montgomery Watson Water Use
Study, Technical Memorandum No. 1, it was assumed that the current penetration of LFSH
is 60 percent and the annual replacement rate is 5 percent per year.  Also, the current toilet
type penetration was estimated based upon a natural replacement rate of 3 percent per year.
The resulting toilet distribution is:

• 5.5 gpf toilets Pre 1980 55 percent penetration
1980 to 1993 0 percent penetration
Post 1993 0 percent penetration

 
• 3.5 gpf toilets Pre 1980 40 percent penetration

1980 to 1993 90 percent penetration
Post 1993 0 percent penetration

 
• 1.6 gpf toilets Pre 1980 5 percent penetration

1980 to 1993 10 percent penetration
Post 1993 100 percent penetration

These values have been used for all the Member Entities except Sebastopol, because
Sebastopol negotiated with developers to use ULFT in 1990.  Therefore, the 3.5 gpf,
1980 to 1993 value was decreased to 80 percent, and the 1.6 gpf, 1980 to 1993 value was
increased to 20 percent.

• The 1994 to Buildout Fraction of Natural Replacement Replaced Through the Retrofit
Program for toilets is to ensure that no replacements are counted twice (as natural
replacements and retrofit program replacements).  The value of 0.2 was an estimate by
Virginia Porter of Santa Rosa’s Water Conservation Department for the Santa Rosa Program.
The value of 0.2 means that 20 percent of the toilets that would be replaced through natural
replacement are actually replaced through the retrofit program, and thus are not replaced
through natural replacement.  Consequently, the quantity of toilets replaced by natural
replacement is reduced by 20 percent.  This value was used for the other Member Entities as
well, except Sebastopol.  For Sebastopol a value of 0.30 was used because under
Sebastopol’s retrofit program, fixtures replaced during a remodel are eligible for a rebate.

• The 1994 to Buildout Fraction of Natural Replacement Replaced Through the Retrofit
Program for shower heads is to ensure that no replacements are counted twice (as natural
replacements and retrofit program replacements).  A value of 0.1 is used for Santa Rosa,
because Virginia Porter indicated that many of the DUs retrofit with toilets already have
LFSH.  Thus, the retrofit program will have a smaller affect on the natural replacement of
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shower heads.  A value of 0.2 was used for Rohnert Park and Cotati.  A value of 0.0 was
used for Sebastopol because Sebastopol does not have a shower head retrofit program.

• Only existing retrofit programs have been evaluated.  In other words, it was assumed that the
existing programs will not be expanded or extended.

4.3.2 Water Conservation Effects on Reclaimed Water Salinity

The effects of water conservation on the salinity of the reclaimed water were evaluated by
CH2M Hill in a Technical Memorandum by Dan Fox dated February 8, 1993.  It was concluded
that for conservation levels greater than 20 percent beyond the 1993 level of conservation, some
sensitive crops may be impacted by increased salinity.

The buildout conservation flow of 20.90 mgd represents about a 12 percent increase in
conservation beyond the 1994 level of conservation.  Thus, there should be no significant impact
on increased salinity from water conservation.
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Table 4.3-1

Projected Average Dry Weather Wastewater Flow with Water Conservation

1994 Buildout of the General Plan

Quantity
(DU)

(employees)

Flow Generation
Factor (gal/day/DU)
(gal/day/employee)

Proj.
Flow
(mgd)

Quantity
(DU)

(employees)

Flow Generation
Factor (gal/day/DU)
(gal/day/employee)

Proj.
Flow
(mgd)

Santa Rosa & SPCSD

Residential 49,501 192.31 9.521 72,900 171.4 12.49

Commercial/Industrial
/Institutional

79,467 40.5 3.22 98,500 35.5 3.50

County Septage
Agreement

0.32

Santa Rosa Total 12.74 16.31

Rohnert Park

Residential 13,978 192.8 2.69 15,510 171.7 2.66

Commercial/Industrial
/Institutional

14,166 30.8 0.44 20,000 28.2 0.57

Sonoma State Univ. 5,800 Stu 19.8 gal/day/Stu 0.115 10,000 Stu 19.8 gal/day/Stu 0.20

Rohnert Park Total 3.24 3.43

Cotati

Residential 2,544 192.8 0.49 4,066 171.7 0.69

Commercial/Industrial
/Institutional

1,412 30.8 0.04 2,331 28.2 0.07

Cotati Total 0.53 0.76

Sebastopol

Residential 3,015 126.0 0.38 4,359 109.3 0.48

Commercial/Industrial
/Institutional

5,282 41.7 0.22 6,600 38.9 0.26

Sebastopol’s
Remaining Current
Capacity

0.10

Sebastopol Total 0.60 0.84

Total

Residential 69,258 13.08 96,835 16.74

Commercial/Industrial
/Institutional

100,327 4.03 127,431 4.60

Subregional System Total 17.11 21.34

West Yost & Associates, 1995
1 Includes an increase of 0.32 mgd for flow treated at Oakmont WWTP and a decrease of 0.05 mgd for flow currently

generated under the agreement to treat County septage.
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Table 4.3-2

Projected Average Dry Weather Wastewater Flow without Water Conservation1

1994 Buildout of the General Plan

Quantity
(DU)

(employees)

Flow Generation
Factor (gal/day/DU)
(gal/day/employee)

Proj.
Flow
(mgd)

Quantity
(DU)

(employees)

Flow Generation
Factor

(gal/day/DU)
(gal/day/employee)

Proj.
Flow
(mgd)

Santa Rosa & SPCSD

Residential 49,501 215.0 10.64 72,900 214.6 15.64

Commercial/Industrial
/Institutional

79,467 43.7 3.48 98,500 43.7 4.31

Santa Rosa Total 14.02 19.95

Rohnert Park

Residential 13,978 217.7 3.04 15,510 217.7 3.38

Commercial/Industrial
/Institutional

14,166 34.9 0.50 20,000 34.9 0.70

Sonoma State Univ. 5,800 Stu 19.8 gal/day/Stu 0.115 10,000 19.8 gal/day/Stu 0.20

Rohnert Park Total 3.66 4.28

Cotati

Residential 2,544 217.7 0.55 4,066 217.7 0.89

Commercial/Industrial
/Institutional

1,412 34.9 0.05 2,331 34.9 0.08

Cotati Total 0.60 0.97

Sebastopol

Residential 3,015 141.4 0.43 4,359 141.4 0.62

Commercial/Industrial
/Institutional

5,282 45.2 0.24 6,600 45.2 0.30

Sebastopol Total 0.67 0.92

Total

Residential 69,258 14.66 96,384 20.53

Commercial/Industrial
/Institutional

100,327 4.39 127,431 5.59

Subregional System Total 19.05 26.12

West Yost & Associates, 1995
1 The without conservation flow is the flow without use of low flow toilets or shower heads, and without implementation

of water metering with commodity rate structures and without audit programs.
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Table 4.3-3

Capacity Allocation for the Subregional System1

Member Entity
Capacity Allocation

(mgd) Percent of Total

Santa Rosa

Rohnert Park

Cotati

Sebastopol

South Park Sanitation District

12.07

3.22

0.62

0.84

1.25

67.1

17.9

3.4

4.7

6.9

Total 18.0 100

Miles A. Ferris, Director of Utilities, Santa Rosa
1 Capacity allocation based upon Amendment No. 3 to the Subregional Agreement as summarized in the January 17, 1995

memorandum by Miles A. Ferris, Director of Utilities to the Technical Advisory Committee.

Table 4.3-4

Demographic Data1

Data Item Source Value

Santa Rosa

1980 Dwelling Units CDOF 33,573

1990 Dwelling Units CDOF 45,460

1994 Dwelling Units CDOF 49,501

Buildout Dwelling Units EPS Memorandum 72,900

Santa Rosa/County
Septage Agreement

Miles Ferris 0.321

Current flow served under
septage agreement.

Dan Carlson (264 Dus @192 gpd/DU) 0.05

1994 Density CDOF 2.49

Buildout Density EPS Memorandum 2.39

1980 Employees EPS Memorandum 55,926

1990 Employees General Plan (p III-21) Linear extrapolation from the 1991 value to 1990 74,711

1994 Employees General Plan (p III-21) Linear interpolation between the 1991 and 2010
values

79,467
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Table 4.3-4

Demographic Data1

Data Item Source Value

Buildout Employees EPS Memorandum 98,500

Rohnert Park

1980 Dwelling Units CDOF 8,291

1990 Dwelling Units CDOF 13,368

1994 Dwelling Units CDOF 14,198

Buildout Dwelling Units EPS Memorandum 15,510

Unsewered Dwelling Units Ron Brust (Cannon Manor Subdivision) 220

1994 Density CDOF 2.70

Buildout Density EPS Memorandum 2.67

1980 Employees EPS Memorandum 5,280

1990 Employees General Plan (p 4-27) Linear interpolation between the 1982 and 1992 values. 11,300

1994 Employees General Plan (p 4-27) Linear interpolation between the 1992 and 2010 values. 14,166

Buildout Employees EPS Memorandum 20,000

1994 SSU Students John Bond, SSU 5,800

Buildout SSU Students John Bond, SSU 10,000

Cotati

1980 Dwelling Units CDOF 1,339

1990 Dwelling Units CDOF 2,257

1994 Dwelling Units CDOF 2,544

Buildout Dwelling Units EPS Memorandum 4,066

Unsewered Dwelling Units Paul Schoch 272

1994 Density CDOF 2.56

Buildout Density EPS Memorandum 2.62

1980 Employees EPS Memorandum 844

1990 Employees EPS Memorandum 1,380

1994 Employees EPS Memorandum - Interpolated to 1994. 1,412

Buildout Employees EPS Memorandum 2,331

Sebastopol

1980 Dwelling Units CDOF 2,358

1990 Dwelling Units CDOF 2,843

1994 Dwelling Units CDOF 3,015

Buildout Dwelling Units EPS Memorandum 4,3593
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Table 4.3-4

Demographic Data1

Data Item Source Value

Unsewered Dwelling Units Dan Carlson 0

1994 Density CDOF 2.42

Buildout Density EPS Memorandum 2.39

1980 Employees EPS Memorandum 3,220

1990 Employees General Plan (p I-5, Figure 3). 4,770

1994 Employees General Plan (p I-5, Figure 3) Linear interpolation between the 1990 and
2000 values.

5,282

Buildout Employees EPS Memorandum 6,600

Compiled by West Yost & Associates, 1995
1 The EPS memorandum presents General Plan data and ABAG data.  For the ADWF projection, preference was always

given to General Plan data over ABAG data.
2 Although there are actually about 55 unsewered DUs in Cotati, only about half (27) of them will be sewered by the year

2010.
3 Although Sebastopol’s growth management plan limits the rate of growth to 575 DUs through buildout (resulting in only

3,627 DUs) , the General Plan land use and housing density would result in 4,359 DUs at buildout.  To be conservative,
the larger value of 4,359 DUs is used in this wastewater projection.
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Table 4.3-5

Average Monthly Residential Water Use1

Month

Santa Rosa and
SPCSD

(mil gal)
Rohnert Park

(mil gal)
Sebastopol

(mil gal)

Jan 300.3 95 13.5

Feb 256.6 91.3 15

Mar 265 93.7 12.1

Apr 296.4 108.6 15.6

May 404.6 143.8 18.1

Jun 472.2 156.2 24.7

Jul 517.4 189 26.9

Aug 540.3 186.8 26.2

Sep 533.1 147.7 27.3

Oct 459.7 151.1 24.9

Nov 352.1 102.6 17.7

Dec 316.5 97.6 15.4

Total 4714.2 1563.4 237.4

Average 392.9 130.3 19.8

Dec-Mar (Indoor) Average 284.6 94.4 14.0

Percent Indoor 72.4 72.5 70.8

Percent Outdoor 27.6 27.5 29.2

Average Indoor Daily Flow (mgd)2 9.36 3.10 0.46

Compiled by West Yost & Associates, 1995
1 Average monthly water use based upon uses in years 1990 through 1994.
2 Average indoor daily flow is calculated as 12 times the average indoor monthly flow divided by 365 days.
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Table 4.3-6

Average Monthly Commercial, Industrial, and Institutional Water Use1

Month

Santa Rosa and
SPCSD

(mil gal)
Rohnert Park

(mil gal)
Sebastopol

(mil gal)

Jan 98 15.1 5.9

Feb 87.2 13.7 9.1

Mar 98.8 12.3 4.7

Apr 102.2 23.6 9.5

May 152.2 31.1 6.9

Jun 184.7 33.3 13.1

Jul 222.2 40.1 8.7

Aug 214.3 44.9 15.1

Sep 219.1 39.4 11.7

Oct 189.4 29.7 18

Nov 136.9 20.2 6.5

Dec 111.6 15.5 11.9

Total 1816.6 318.9 121.1

Average 151.4 26.6 10.1

Dec-Mar (Indoor) Average 98.9 14.2 7.9

Percent Indoor 65.3 53.2 78.3

Percent Outdoor 34.7 46.8 21.7

Average Indoor Daily Flow (mgd)2 3.25 0.47 0.26

Compiled by West Yost & Associates, 1995
1 Average monthly water use based upon uses in years 1990 through 1994.
2 Average indoor daily flow is calculated as 12 times the average indoor monthly flow divided by 365 days.
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Table 4.3-7

City of Cotati Monthly Water Production and Estimated Water Use1

Month

1990 Water
Production

(mil gallons)
Water Use

(mil gallons)

1991 Water
Production

(mil gallons)
Water Use

(mil gallons)

1992 Water
Production

(mil gallons)
Water Use

(mil gallons)

Avg. Water
Production

(mil gallons)

Avg. Water
Use

(mil gallons)
Water Use

(mgd)

January 16.72 15.05 18.17 16.35 16.76 15.08 17.22 15.50 0.51

February 15.76 14.18 17.05 15.35 15.35 13.82 16.05 14.45 0.52

March 18.32 16.49 16.03 14.43 14.92 13.43 16.42 14.78 0.48

April 25.94 23.35 21.93 19.74 21.02 18.92 22.96 20.67 0.68

May 28.74 25.87 28.21 25.39 30.2 27.18 29.05 26.15 0.86

June 30.34 27.31 30.76 27.68 38.54 34.69 33.21 29.89 0.98

July 37.96 34.16 36.91 33.22 36.44 32.80 37.10 33.39 1.09

August 34.87 31.38 31.45 28.31 40.82 36.74 35.71 32.14 1.05

September 31.46 28.31 32.82 29.54 33.79 30.41 32.69 29.42 0.96

October 31.53 28.38 20.64 18.58 25.96 23.36 26.04 23.44 0.77

November 21.73 19.56 25.22 22.70 19.94 17.95 22.30 20.07 0.66

December 20.07 18.06 20.72 18.65 15.78 14.20 18.86 16.97 0.56

Average Monthly Use 0.76

Average Indoor Use (Dec, Jan, Feb, Mar) 0.52

Compiled by West Yost & Associates, 1995
1 Water use estimated to be 90% of the water production based upon the assumed value for unaccounted for water loss of 10 percent in the Montgomery Watson, March

30, 1994 Water Use Tech. Memo. by William Maddaus.
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Table 4.3-8

Indoor Water Use

Santa Rosa & SPCSD Rohnert Park & Cotati1 Sebastopol Total

Flow
(mgd)

Percent
(%)

Flow
(mgd)

Percent
(%)

Flow (mgd) Percent
(%)

Flow
(mgd)

Percent
(%)

Residential 9.36 74.2 3.55 86.8 0.46 63.9 13.37 76.8

Commercial Industrial Institutional 3.25 25.8 0.54 13.2 0.26 36.1 4.05 23.2

Total Indoor Water Use 12.61 100.0 4.09 100.0 0.72 100.0 17.42 100.0

Compiled by West Yost & Associates, 1995
1 Cotati flow distribution assumed to be similar to Rohnert Park flow distribution
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Table 4.3-9

Average Dry Weather Wastewater Flows1, mgd

Year
Santa
Rosa

Rohnert
Park2 Sebastopol

South Park
Sanitation

District

Total ADWF
to Laguna

WWTP
Oakmont
WWTP

Total
ADWF
Flow

1987
1988
1989
1990
1991
1992
1993
1994

10.10
10.33
10.54
10.48
11.17
11.26
11.21
11.30

3.18
3.25
3.36
3.70
3.55
3.60
3.74
3.77

0.58
0.57
0.59
0.59
0.57
0.58
0.60
0.60

1.05
1.07
1.09
1.08
1.11
1.16
1.18
1.17

14.91
15.22
15.58
15.85
16.403

16.60
16.73
16.84

--
--
--
--

0.39
0.39
0.40
0.32

14.91
15.22
15.58
15.85
16.793

16.99
17.13
17.16

City of Santa Rosa, Laguna WWTP, 1994
1 Dry Weather Period is assumed to be July through October.
2 The City of Rohnert Park subcontracts with the City of Cotati and Sonoma State University.  This value represents the

combined flow of these three entities.  The 1994 ADWF from SSU was 0.115 mgd.
3 Flowmeters recalibrated, refer to CH2M Hill Tech Memo, dated December 19, 1994.
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Table 4.3-10

Comparison of Indoor Water Use and Dry Weather Wastewater Flow

Water Uses/Wastewater Flow
Santa Rosa
plus SPCSD

Rohnert Park
plus Cotati Sebastopol Total

Indoor Water Use1 12.61 4.09 0.72 17.42

Average Dry Weather Wastewater Flow2 12.793 3.77 0.60 16.84

Difference 0.18 0.32 0.12 0.58

Difference as a Percent of Indoor Water Use 1 8 17 3

Compiled by West Yost & Associates, 1995
1 From Table 8
2 From Table 9
3 Includes 0.32 mgd residential flow treated at Oakmont WWTP
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Table 4.3-11

1994 Wastewater Flow Factors

Water Uses/Wastewater Flow

Santa
Rosa
plus

SPCSD

Rohnert
Park
plus

Cotati Sebastopol Total

Average Dry Weather Wastewater Flow1, mgd 12.79 3.662 0.60 16.84

Residential

Residential Indoor Water Use Percentage3, percent 74.2 86.8 63.9

Average Dry Weather Residential Wastewater Flow,
mgd

9.524 3.18 0.38 13.13

Number of Dwelling Units (DU)5 49,501 16,522 3,015 68,648

1994 Residential Wastewater Flow Factor, gal/day/DU 192.3 192.5 126.0 187.9

Commercial, Industrial, Institutional (CII)

CII Indoor Water Use Percentage3, percent 25.8 13.2 36.1

Average Dry Weather CII Wastewater Flow, mgd 3.22 0.48 0.22 3.9

Number of CII Employees3 79,467 15,578 5,282 100,327

1994 CII Wastewater Flow Factor, gal/day/employee 40.5 30.8 41.7 38.9

Compiled by West Yost & Associates, 1995
1 From Table 9
2 Excludes SSU flow of 0.115 mgd.
3 From Table 8
4 Includes 0.32 mgd residential flow treated at Oakmont WWTP and excludes 0.05 mgd treated under county septage

agreement.
5 From Table 4



S A N T A  R O S A  S U B R E G I O N A L  L O N G - T E R M  W A S T E W A T E R  P R O J E C T

W A S T E W A T E R  F L O W  P R O J E C T I O N S

JULY 9 ,  1996 PAGE 4 -24

Table 4.3-12

Comparison of Existing Subregional Member Entity Programs to California Urban Water
Conservation Council C Best Management Practices

BMP
Santa
Rosa Sebastopol

Rohnert
Park Cotati

South Park
Sanitation
District

Quantifiable
(WW

Savings)

1 Interior/Exterior Water
Audits & Incentive
Programs for SFR, MFR,
Quasi-Public

PC NI NI NI NI Yes
(Yes)

2a Enforcement of Water
Conserving Plumbing
Fixture Standards Including
ULF Toilets

FPP FPP FPP FPP FPP Yes
(Yes)

2b Support of State and
Federal Legislation
Prohibiting Sale of Toilets of
>1.6 gal per flush

FPP FPP FPP FPP FPP Yes
(Yes)

2c Plumbing Retrofit PC PC PC PC PC Yes
(Yes)

3 Distribution System Water
Audits, Leak Detection and
Repair

FPP NI NI NI NI Yes
(No)

4 Metering w/Commodity
Rates for all new
Connections and Retrofit of
Existing Connections

FPP FPP PC FPP FPP Yes
(Yes)

5 Large Landscape Water
Audits

PC NI NI NI NI Yes
(No)

6 Landscape Water
Conservation Requirements
for New and Existing Comm,
Ind, Instit, Govnmt, & Multi-
Fam Developments

FPP FPP FPP FPP FPP Yes
(No)

7 Public Education FPP FPP FPP FPP FPP No

8 School Education FPP FPP FPP FPP FPP No

FPP = Full Program in Place
PC = Partial Compliance
NI = Not Implemented

NOTE:  Continued on next page
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Table 4.3-12

Comparison of Existing Subregional Member Entity Programs to California Urban Water
Conservation Council C Best Management Practices

BMP
Santa
Rosa Sebastopol

Rohnert
Park Cotati

South Park
Sanitation
District

Quantifiable
(WW

Savings)

9 Commercial/Industrial
Water Conservation

PC NI NI NI PC Yes
(Yes)

10 New Commercial/Industrial
Water Use Review

NI NI NI NI NI No

11 Conservation Pricing FPP FPP PC FPP PC No

12 Single Family Landscape
Conservation

NI NI NI NI NI No

13 Water Waste Prohibition PC NI FPP NI NI No

14 Water Conservation
Coordinator

FPP NI FPP NI NI No

15 Financial Incentive NI NI NI NI NI No

16 Toilet Replacement with
Ultra-Low-Flow Toilets

FPP FPP NI NI FPP Yes
(Yes)

Compiled by West Yost & Associates, 1995

FPP = Full Program in Place
PC = Partial Compliance
NI = Not Implemented
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Table 4.3-13

Wastewater Flow Factors Adjusted for Effects of Current Water Conservation Programs1

Flow Factors (gal/DU/day)2

Residential (gal/day/DU) CII (gal/day/employee)

Member Entity 1994 Buildout
Non-

Conservation 1994 Buildout
Non-

Conservation

Santa Rosa/SPCSD 192.3 171.4 214.6 40.5 35.5 43.7

Rohnert Park/Cotati 192.8 171.7 217.7 30.8 28.2 34.9

Sebastopol 126.0 109.3 141.4 41.7 38.9 45.2

West Yost & Associates, 1995
1 The without conservation flow is the flow without use of low flow toilets or shower heads, and without implementation

of water metering with commodity rate structures and without audit programs
2 Summarized from the spreadsheets in Exhibit A
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Exhibit A - Flow Factors Spread Sheets



Presented in this Exhibit are six spreadsheets used to determine the change over time of the
Residential and CII wastewater flow factors.  The changes are due to California’s water
conservation laws and implementation of the Member Entity water conservation programs.  The
spreadsheet is somewhat long and complex, and a brief explanation of the spreadsheet is
presented to facilitate the reader’s understanding of its contents.

4.4 SPREADSHEET EXPLANATION

The spreadsheet consists of 5 columns (A through E) and many rows.  The column letters are
printed at the top of the spreadsheet, and the row numbers are printed at the left of the
spreadsheet.  An example spreadsheet has been included with the spreadsheet formulas printed
rather than the resulting numbers.  Values entered as input to the spreadsheet are listed in
column D, and values calculated as output by the spreadsheet are listed in column E.  The
column and row numbers printed in the formulas in the output column (E) refer to the column
and rows at the top and left of the spreadsheet.

The Bold Faced Entries are section headings, or the results that conclude the section.  For
example, row 8, Demographic Information is a section heading; row 35, Determine
Quantities of Low Flow Shower Heads (LFSH) and Non-LFSH is a section heading; and
rows 40 (1994 Total LFSH), 41 (1994 Total Non-LFSH), 54, 55, 68, and 69 are the results
which provide the “answer” to the “question” posed in the section heading.

The spreadsheet is discussed below by section.

4.4.1 Demographic Information (rows 8-23)

This information is from Table 4 the body of this technical memorandum.  The values used and
the source of the information are identified in Table 4.

4.4.2 Water Use and Water Conservation Information (rows 25-31)

The wastewater flow (row 26) is from Table 9.

The water savings by conservation fixture (rows 27-29) are based upon:

LFSH savings factors are 3.4 gpcd for the 1980 to 1992 era LFSH and 7.2 gpcd for the post
1992 era LFSH.  For each Member Entity an average savings has been calculated based upon the
housing age distribution, and a replacement rate of showerheads of 5 percent per year.  In Santa
Rosa for example, from 1980 through 1992, 13,742 DUs were constructed with 3.4 gpcd savings
LFSH.  During the 1980 to 1992 period, 60 percent (12 years at 5 percent per year) of the non-
LFSH (pre-1980 housing of 33,575 DU) were replaced with 3.4 gpcd LFSHs.  From 1992
through 1994 there were 2,191 DUs constructed with 7.2 gpcd savings LFSHs.  Overall, the
average LFSH savings for 1994 is about 3.6 gpcd (row 27).  At buildout of the Santa Rosa
General Plan (in the year 2010) 18 years will have elapsed, and thus 90 percent (18 years at 5
percent per year) of the 3.4 gpcd savings LFSH will have been replaced with 7.2 gpcd savings
LFSH.  Santa Rosa has a LFSH retrofit program which will likely result in the replacement of



the remaining 10 percent of the 3.4 gpcd savings LFSHs.  Thus at buildout, all of the LFSHs
will be of the 7.2 gpcd savings type (row 28).

Savings of 14.7 percent per DU for use of ULFTs have been converted to per capita savings
factors for each of the Member Entities.  For example, for Santa Rosa the per DU flow (in 1994)
was 192.0 gal/day/DU; a savings of 14.7 percent is 28.22 gal/day/DU.  In 1994 the housing
density was 2.49 capita per DU, and thus the per capita savings factor is 11.3 gpcd.  Similarly, a
10.8 percent savings for use of 3.5 gpf toilets results in a savings factor of 8.3 gpcd.

The water meter savings factors (row 31) is estimated to be 1 percent.  Water meters and
commodity pricing in and of themselves do not reduce water use.  They do, however, provide
water users an incentive to install LFSH and LFT which result in decreased water use.
Additionally, water meters result in changing peoples behavior which results in reduction of
water use.  (For example, encouraging people to not leave the water running while washing a car
or brushing their teeth).  A one percent reduction in wastewater flow has been assumed (in
addition to the reduction from conservation fixtures) as a result of installing water meters.

4.4.3 Determine Number of DUs with Low Flow Shower Heads (LFSH) and Non-LFSH
(row 33)

The 1994 LFSH “penetration” means the fraction of DUs which have LFSHs (row 34) from
natural replacement.  The value of 0.60 is from Bill Maddaus’ response to comments (dated
April 28, 1994) about the Montgomery Watson Water Use Study, Technical Memorandum No. 1
and is used for all the Member Entities.

The 1994 Number of DUs with Non-LFSH Replaced Due to Retrofit Program (row 36) is from
information provided by the Member Entities.  For example, since April 1992 Santa Rosa has
distributed about 10,000 LFSHs, at about 1.5 showers per DU, this equates to about 6,667 DUs
with LFSH.

The 1994 to Buildout Annual LFSH Penetration Rate (row 42) is the fraction of 1994 LFSHs
that are replaced annually through natural replacement.  The value of 0.05 is from Bill Maddaus’
response to comments (dated April 28, 1994) about the Montgomery Watson Water Use Study,
Technical Memorandum No. 1, and is used for all the Member Entities except Rohnert Park.  In
Rohnert Park single family DUs constructed before January 1992 are unmetered.  Because these
DUs are unmetered, there is less incentive for the residents to replace nonLFSH.  A value of
0.04 has been used for the unmetered connections, and a weighted average of metered and
unmetered connections was calculated to be 0.044.

The 1994 to Buildout Fraction of Natural Replacement Replaced Through the Retrofit Program
(row 44) is to ensure that no replacements are counted twice (as natural replacements and retrofit
program replacements).

The 1994 to Buildout DUs with LFSH Replacement Rate Due to Retrofit Program (row 46) is
the quantity of fixtures replaced annually through the retrofit program.  The value is estimated
from information provided by the Member Entities.  For example, through Santa Rosa’s retrofit
program, 19,800 DUs are expected to be retrofit in 5 years, which would be 3,960 DUs per year.



However, because the spreadsheet only considers the present time (1994) and buildout (2010),
the annual rate would be 1,237 DU per year (19,800 DU/16 years).  Additionally, about 65
percent of the DUs retrofit with toilets already have LFSH, so the value was reduced by 65
percent to 433 DUs per year.

The 1994 to Buildout DUs with LFSH added Through New Construction (row 50) is the
quantity of new DUs projected to be built between 1994 and buildout.

The Buildout Total LFSH and Total Non-LFSH (rows 52 and 53) are the 1994 values plus the
quantities replaced and new fixtures added.  The “IF” statement ensures that the non-
conservation fixtures replaced value is not more than the total 1994 non-conservation fixtures.

4.4.4 Determine Number of 5.5 GPF, 3.5 GPF, and ULFT (row 56)

The toilets are handled similarly to the LFSHs except there are three types of toilets to track.

The 1994 toilet penetration and natural replacement rates are from Bill Maddaus’ response to
comments (dated April 28, 1994) about the Montgomery Watson Water Use Study, Technical
Memorandum No. 1.  The penetration of LFT was estimated based upon a natural replacement
rate of 3 percent per year.  The resulting toilet distribution is:

5.5 gpf toilets Pre 1980 55 percent penetration
1980 to 1993 0 percent penetration
Post 1993 0 percent penetration

3.5 gpf toilets Pre 1980 40 percent penetration
1980 to 1993 90 percent penetration
Post 1993 0 percent penetration

1.6 gpf toilets Pre 1980 5 percent penetration
1980 to 1993 10 percent penetration
Post 1993 100 percent penetration

These values have been used for all the Member Entities except Sebastopol, because Sebastopol
negotiated with developers to use ULFT in 1990.  Therefore, the  3.5 gpf, 1980 to 1993 value
was decreased to 0.80, and the 1.6 gpf, 1980 to 1993 value was increased to 20 percent.  The 3
percent per year replacement rate is used for all Member Entities (row 85) except Rohnert Park.
In Rohnert Park single family DUs constructed before January 1992 are unmetered.  Because
these DUs are unmetered, there is less incentive for the residents to replace non-low flow toilets.
A value of 0.025 has been used for the unmetered connections, and a weighted average of
metered and unmetered connections was calculated to be 0.027.

The 1994 to Buildout Fraction of Natural Replacement Replaced Through the Retrofit Program
(row 91) is to ensure that no replacements are counted twice (as natural replacements and retrofit
program replacements).



Retrofit Program information is based upon information provided by the Member Entities.
Santa Rosa, for example, replaced about 1,670 toilets in the pilot retrofit program.  At 1.5 toilets
per DU, this represents 1,113 DUs retrofit with ULFTs (row 66).  Again, through Santa Rosa’s
retrofit program, 19,800 DUs are expected to be retrofit in 5 years, which would be 3,960 DUs
per year.  If one-third of the toilets replaced are in CII buildings, then 13,200 toilets will be
replaced in homes.  Because the spreadsheet only considers the present time (1994) and buildout
(2010), the annual rate has been adjusted to 825 DUs per year (13,200 DU/16 years).

4.4.5 Determine Existing and Expected Wastewater Flow Reduction From LFSH and
3.5 GPF Toilets and ULFT (row 127)

These water savings are based upon the toilet and LFSH fixture totals determined above, and the
demographic and water conservation information presented above.

4.4.6 Determine 1994 Water Meter Water Savings (row 162)

These are estimates of the water savings due to water meters (rows 163 to 165)

4.4.7 Determine the 1994 Wastewater Flow and Flow Factor Without Water
Conservation Programs (row 167)

This is the actual wastewater flow in 1994 plus the calculated 1994 water savings (row 173), and
the without conservation flow factor (row 175).

4.4.8 Determine the Buildout Wastewater Flow and Flow Factor With Water
Conservation (row 182)

The Buildout with conservation flow (row 190) is calculated as the 1994 without conservation
flow minus the conservation flow reductions.

The Buildout With Water Conservation Flow Factor (row 192) is the with conservation flow
divided by the buildout total DUs.



Example Spreadsheet
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