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Bear Gulch
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 1 — Water Survey Programs for Single-Family Residential and Multi-Family Residential
Customers

Description: Conduct water surveys that include both indoor and outdoor components. Provide
recommendations and install plumbing retrofit devices where needed.

Assumptions:

1. Number of surveys necessary to complete is 15% of the baseline number of housing units in 1997.
15% of single-family units and 15% of multi-famity units will be surveyed within 10 years of the date
implementation is to commence. Surveys will be conducted according to the following schedule: 1.5%
by end of the first reporting period, 3.6% by end of second reporting period, 6.3% by end of third
reporting period, 9.6% by end of fourth reporting period, and 15% by end of the fifth reporting period.

MOU, page 16 and page 17 Section E.d. California legislation requires that plumbing fixtures manufactured,
sold or installed after early 1992 be low-water-use fixtures. Therefore, the greatest water savings can be
achieved in pre-1992 homes.

2. Single-family water usage = 634 gpd/unit (64% is outdoor use)

Single-family water usage was calculated based on historical single family water use and single-family
households. The monthly indoor water use is assumed to be equivalent to 90 percent of the total water
used in the lowest water use month in 1897, Outdoor water is calculated as the difference between annual
fotal use and the assumed annual indoor water use.

3. Multi-family water usage = 180 gpd/unit (25% is outdoor use)

Mulii-farnily water usage was calculated based on historical multi-family water use and multi-family
households. The monthly indoor water use is assumed to be equivalent to 90 percent of the total water
used in the lowest water use month in 1997. Outdoor water is calculated as the difference between annual
total use and the assumed annual indoor water use.

4. Water savings from indoor leak detection, not including toilet leaks = 0.5 gpd per residence

A & N Technical Services report (2000, page 2-20) (12.4 gpd per household repair; 4 percent of households
audited have leaks).

5. Water surveys decrease outdoor water use by 10%

MOU estimate is 10% (page 17).

6. Each water survey costs $50

It is assumed that this BMP is done in conjunction with BMP 2.
7. The life span of a water survey is four years.

A & N Technical Services report (2000, page 2-20) gives life spans for various components of a water
survey. Four years was selected as a reasonable average value based on that information.

8. Water savings from indoor plumbing retrofits are tracked under BMP 2. Only water savings from a
decrease in outdoor water use and water savings from indoor leak detection are tracked in BMP 1 to
avoid double counting of water savings.

05/24/05, 4:16 PM



SO WA 1TY

sishigiy unag - YI[UD U3y

0 0
T 0 [} G000 [ 0 1661
[ {) %618 0 0 9661
[ 1] bO°SL 0 0 $661
T 0 0 9hETY [} i} 661
PET1 = Qun Afjuis)-inu 661 [{] 0 %005 1] 4] £661
B ppe'st = siun Luisy a1duis L661 0 0 BS'LE 0 [ z661
oS = {§) 150 JjN INSEIAL UDYBAIISUOD 0 0 %40°CT 0 0 1661
- I = G ndd) odesn 10jas JoopIng ey 0 0 HE'TY i} 0 0661
- 90y = (un/pd3) odesn Jajea J00pIND Auies-aiduig 1] [i] %00 0 0 0661-3d
%74 “{§23}-013u]¢) POATS JOWM [ AN %01 = SHUIAES J2)EM J0OPIND SpoId | BpA | NPaiD G | SAQAINS SHUR sXaaing spjun I83L
Ajpuey § Appeusy Apuep-piny | ey o(fug
- | eidus
Y57 |:(189)-aia8jg) PaakE 101BM /1503 PANURNASICY 0c0  |=(en/pdi) topoaiop eal J00NU] iy sHULATS 9IEM SAGAING PAUIIGHR A[SN0[ASIq 10 3|qB1 HPAD
L Tamak) popad yoeq-Avd sidwig 96610 = (joal) 9)ul Junodsig ] 1 |
TR ‘Of1 1503 1jjsuag 009 = (JY/3) 1918M PIALISUOD JO IN[EA 311 nauxg ‘NOW wolj pakaaing lwanad,
pIT'R6 gz ol 01LLT1 [IIYET] 0 0 Opp'ROT YLS'E9T 0 pECET 0 6EV [l 801 [} L01 %E1 €61 [ZIH4 iSiEoY,
- 0Z0T
6102
- 810z
1102
910T
s10z
$107
€102
[Ali4
110z
1£69 1€6'0 658°11 0 66811 0 6! 010C
FILPI piL'pl g1L'ez [} 8IL'ET 0 [ 6007
16€°02 16€'02 €96'0€ [} SO6'0E 0 916 8002
Zpy' 690'91 286'72 286'2Z 4 0 11492 [ [1] [AIAH 0 L'ED 8szo 561 L1°0 £61 BLT SE {744 1002
L68'0 L50°LY 8R6'TT 486'72 0 1] PSEEL €877 1] 21443 0 8'eS 8570 56l Lo £61 BL'T St [Y44 9007
__T69'4 S90'11 80'pl 2w0'p1 0 [} LSL0T £5€°0T )] £5€'97 0 6ty L5170 | 611 110 211 %L1 13 09z 007
can'g Syl 80'v1 [l -} [ 0E8'61 81L'ET 1] 81L'EL 0 §'6¢ LS1°0 611 110 81l L' 17 09z POOT
_o .n%x 1070l [l [l 4] [{] T1L'81 €80'17 0 €801 0 1'¢E 6210 26 60°0 L'é LAl Ll £1Z €0NZ
165'9 fza'ol [aal) pep'1) 0 [ 6LE'LY b3l 1] L8l 0 L0€ 6210 &6 &0 L'6 Eadl L] €It 00T |
ZLR'Y 0p6'8 oy6'R 0v6'8 1] [ ZI8'S1 218'¢1 0 [AFA] 0 $9T oole 9'L 100 L %1y £} £91 1002
_ (4 68P'6 06’8 (06’8 0 0 68871 onz'1l 1] (AT [1] L8y 0010 9L L0 SL %11 1 91 114414
;144 SAI'L 98€'y 9RE'D { 0 PTY'L 8859 0 23¢9 [(] 01 Lo P'S $0°0 ¢ %80 01 811 G661
L6Y'E" 2E9'L 98£°9 [ 0 1] [T X3 y6L'€ 0 P6L'E 0 [ 7L0'0 ¥s SO0 ¢ %80 01 811 661
[{] 0 1] 0 { ¢ 0 0 [ 0 [ o0 000°0 a'a oo 00 360°0 [} [i] 8661-31d
. Ofavy | (041av)
XYY [G&av) | G&av) | sBupaeg | silujaeg
§) anfep 51507 51800 IR GITENE £50D) 5§05 | §1803 | BIujABg  [STUJABS | SUujABg |300PINQ [I0OPINQ | pakering fiuasiajug piRAISIa]
....._._mmu.& pajunoas|q T dxq |seapuaany | 5is60 | pajunodsig | peIuncds[puy) | aseiding | 3qaleA TEndey | 1aep, | Joopuy [scoping | Anwey | Apwsy U ST Tipweg JEax
" TaN [CIGIN 1810y, Hupaaedo | opussyy |Eydsd | WIOL {moy, PAPIOAY | PapioAY |PapjoAy | jenuuy 150L | [50L | -DInA | -2jouj§ | madaeq PINAL 3jqug Jopuae)y
($) 81503 (§) sitpusg

s1ott101517) JONUBPIS3Y Kpuv -y pup K -o18uls s0f suwidosd £aang o I dNE

5]a9YSHI0 M) SISA[BUY djuIouody ‘7- 2IqBL

PNy Jeag



Bear Gulch
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 2 — Residential Plumbing Retrofit

Description: Install plumbing retrofit devices in single- and multi- family residences.

Assumptions:

1. Plumbing retrofit devices will be installed at a minimum of 10% of residences per reporting period untit it
can be demonstrated that 75% of pre-1992 single-family residences and 75% of pre-1982 mulii-family
residences have low flow showerheads (LFSHs).

MOU, page 18.
2. 22 5% of residences have low-water-use fixtures.

Based on professional judgement, it was estimated that 45% of plumbing fixtures in pre-1992 residences
have been replaced with low-water-use fixtures due to natural attrition. Assuming that one-half of these
plumbing fixtures have replaced all fixtures in some pre-1992 residences and one-half of these plumbing
fixtures are spreadout, replacing only a portion of the fixtures in some pre-1992 residences, then 22.5
percent of pre-1992 residences already have low-water-use fixtures.

3. It will take approximately 10.5 years to demonstrate that 75% of residences have LFSHs.

It was assumed that two LFSHs in a residence must be replaced to meet MOU requirements. If 22.5% of
the residences have low-water-use fixtures, then 52.5% of the pre-1992 residences must still be replaced.

At 5% of the residences replaced per year (10% replaced per reporting period) it would take 10.5 years to
demonstrate that a total of 75% of residences have LFSHs.

4. There are an average of 1.1 showers, 1.7 toilets, and 2.6 faucets (1 kitchen faucet and 1.6 other
faucets) per residence.

For BMP 14, it has been determined that there is an average of 1.7 toilets per residence (see BMP 14 for
details). Based on professional judgement, it is assumed there are two-thirds the number of showers as
toilets, and 1.5 times the number of faucets as toilets.

5. Water savings from one low-flow showerhead = 5.5 gpd

A & N Technical Services report (2000, page 2-16).

6. Water savings from one faucet aerator = 1.5 gpd

A & N Technical Services report (2000, page 2-16).

7.  Water savings from one toilet flapper = 8 gpd; assume 8 percent of toilets leak.
A & N Technical Services report (2000, page 2-16).

8. Water savings from one kitchen “flip” aerator = 3.0 gpd.

Based on data provided by Southern California Water Company. Kitchen faucet water savings are due to
the intermittent use of the flip feature during the rinse cycle.

9. Indoor water savings = 12.5 gpd/unit.

The following equation was used to calculate indoor water savings, based on assumptions 4 through 8:
[(1.1%5.5) + (1.0*3.0+1.6*1.5) + (1.7*8*0.08)]

10. The BMP will cost an average of $50 per residence.
It is assumed that this BMP is done in conjunction with BMP 1.
11. The life span of the retrofit devices is four years.

A & N Technical Services report (2000, page 2-16) gives life spans for a various components of a water
survey. Four years was selected as a reasonable average value based on that information.

05/24/05, 4:16 PM
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Bear Gulich
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 5 — Large Landscape Conservation Programs and Incentives

Description: Conduct water surveys for accounts with large landscaped areas including schools,
cemeteries, parks, and civic centers. Provide recommendations for water conservation.

Assumptions:

1. FEto-based water use budgets will be developed for 90 percent of the Cll accounts with dedicated
irrigation meters by the end of the second reporting period (22.5 percent per year for four years).

MOU (Page 27, Section C.a.)

2. Water surveys will be offered to 20 percent of the Cll accounts with mixed use or no meters every
reporting period (10 percent per year).

MOU (Page 27, Section C.b.)

3. lrrigation water use surveys will be completed for 15 percent of Cll accounts with mixed use or no
meters within 10 years of the date implementation was fo commence. An agency will be considered on
track if the percent of Cll accounts with mixed use or no meters receiving landscape water use equals
or exceeds the following: 1.5% by end of the first reporting period, 3.6% by end of second reporting

period, 6.3% b%end of third reporting period, 9.6% by end of fourth reporting period, and 13.5 percent
by end of the 9" year. 15% must be reached by the end of the fifth reporting period.

MOU (Page 28, Section E.d.)
4. There afe 0 dedicated landscape metered accounts and 1,369 Cli mixed use accounts.

This is based on data provided by California Water Service Company in a spreadsheet entitled Water
Supply and Demand Analysis and Projections, prepared October 1 6, 2000.

5. Cll mixed use account landscape areas are assumed to be an average of 0.5 acre in size.
This is based on professional judgement.
6. Water use prior to the survey is 4.7 ft per year.

Irrigation allocation is equal to 100 percent of local evapotranspiration (ETo), and the MOU estimates that
surveys will reduce water usage by 15 percent. The local ETo was determined (49 in/year based on
California Irrigation Management Information System data) and multiplied by 1.15 to obtain 56 inches (4.7 fi)
per year for current water use. (Most conservative approach for economic analysis)

7. Surveys will reduce water usage by 15%.
MOU, page 29.
8. The life span of the large landscape water surveys is four years.

A & N Technical Services report (2000) gives a life span of four years for turf audits (page 2-20). ltis
assumed that water surveys for large landscapes will have a similar life span.

9. Each survey will cost $250 per acre.

This estimate is based on information presented in Cal Poly’s 1988/89 annual report on their landscape
water management program. The estimate includes labor, administration, evaluation and overhead.
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Bear Gulch
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 6 — High-Efficiency Washing Machine Rebate Programs

Description: Provide rebates to single-family residences for high-efficiency washing machines.

Assumptions
1. Each rebate will cost $75.

The MOU does ot require implementation of this BMP if the maximum cost-effective rebate is less than $50

(MOU, page 31). A $50 rebate plus an additional $25 per rebate for program administration and overhead
was assumed.

2. Each high efficiency washing machine will reduce water usage by 5,100 galions per year.
MOU, page 32.

3. Rebates will be accepted by one percent of single-family residences per year for 20 years.
Estimate based on professional judgement.

4. The life span of a high efficiency washing machine is 12 years.

CUWCC, 1996, Guidelines for Preparing Cost Effective Analvsis of Urban Water Conservation Best
Management Practices, September 1996, page 3-2.
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Bear Gulch
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 9 — Conservation Programs for Commercial, Industrial, and Institutional (Cll) Accounts

Description: Implement a program {o conduct water-use surveys and customer incentives programs for Cli
customers.

Assumptions:

1. Water-use surveys will be conducted at 10% of Cll accounts within 10 years of the date implementation
is to commence. Surveys will be conducted according to the following schedule: 0.5% of the total
number of surveys required by the end of the first reporting period, 2.4% by end of second reporting
period, 4.2% by end of third reporting period, 6.4% by end of fourth reporting period, and 10% by the
end of the fifth reporting period. Those customers will also be included in an incentives program.

MOVU, page 37 and page 40, Section E.b.3

2. Ultra-low-flush toilets (ULFT) in Cll establishments will be replaced to produce water savings over a 10

year implementation period equal to 15 percent of total water savings potential as determined in Table
E-2. Economic Analysis Worksheets.

MOU, BMP 8, A.(b)ii.

3. Given the choice to implement BMP 9 A (c) or (d), BMP 9 A (c), Cll Water Use Survey and Customer
Incentives Program, was selected for implementation.

MOU BMP 9, A.(c)

4, The life span of a water survey is four years.

It was assumed that the life span for a Cll water survey is the same as the life span for a residential survey.
A & N Technical Services report (2000, page 2-20) gives life spans for various components of a residential
water survey. Four years was selected as a reasonable average value based on that information.

5. The average annual water savings resulting from a commercial and institutional water survey is 0.83
acre-feet per account.

A & N Technical Services report (2000, page 2-35) gives average annual water savings for three types of
surveys; “analyst surveys”, “consultant surveys” and “water efficiency studies”. Analyst surveys are
conducted by non-engineers, consultant surveys are conducted by engineers for sites that have process
water, and water efficiency studies are conducted at major industrial facilities that use very large quantities
of water. For purposes of this economic analysis, it was assumed that only analyst surveys will be
conducted for commercial and institutional account surveys. Values for water savings in the A & N report
represent the maximum potential water savings that could occur if a customer were fo implement every
possible water conservation measure. Experience has shown that approximately 25% of the maximum
potential water savings is actually realized, which is what was assumed (personal communication with John
Sweeten, Metropolitan Water District, 5-9-00. )

6. The average annual water savings resulting from an industrial water survey is 2.1 acre-feet per account.

A & N Technical Services report (2000, page 2-35) gives average annual water savings for three types of
surveys; “analyst surveys”, “consultant surveys” and “water efficiency studies”. Analyst surveys are
conducted by non-engineers, consultant surveys are conducted by engineers for sites that have process
water, and water efficiency studies are conducted at major industrial facilities that use very large quantities
of water. For purposes of this economic analysis, it was assumed that only consultant surveys will be
conducted for industrial account surveys. Values for water savings in the A & N report represent the
maximum potential water savings that could occur if a customer were to implement every possible water
conservation measure. Experience has shown that approximately 25% of the maximum potential water

savings is actually realized, which is what was assumed (personal communication with John Sweeten,
Metropolitan Water District, 5-9-00.)

7. Each analyst survey (for commercial and institutional accounts) will cost an average of $680 and each
consultant survey (for industrial accounts) will cost an average of $1,680. These costs include the cost
of conducting the survey and overhead.




Bear Guich
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BM Ps

BMP 9 — Conservation Programs for Commercial, Industrial, and Institutional (Cll) Accounts

Description: Implement a program to conduct water-use surveys and customer incentives programs for Cll
customers.

A & N Technical Services report (2000, page 2-35).

8. The cost of toilets, advertising, administration, overhead, and toilet recycling is $126 per ULFT. The
cost does not include installation, which will be covered by the customer.

9. The life span of the new ULFTs is 20 years.
MOU, page 70.

10. Table E-2. Economic Analysis Worksheet for BMP 9 requires the input of toilet counts per Cll subsector.
Number of 1992 toilets per CHi subgroup provided by CUWCC 10/4/00.
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Bear Gulch
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 14 — Residential ULFT Replacement Programs

Description: Implement a program o replace existing high-water-using toilets with ultra-low-flush toilets
(ULFT) in single- and multi-family residences.

Assumptions:

1. There are an average of 3.1 people per single-family residence and 2.3 people per multi-family
residence.

Bear Guich has an average of 2.7 people per household (California Department of Finance Report E-5,
Table 2 “City/County Population and Housing Estimates” January 1, 2000). Because useful data quantifying
single-family and multi-family household sizes in this CSA are unavailable, it is assumed that a ratio of multi-
family to single-family household sizes is 0.7.

2. There are an average of 1.7 toilets per single-family residence and 1.5 toilets per multi-family residence.

An average of 1.7 toilets per unit was calculated using 1 990 census data concerning the number of
bedrooms per housing unit. Based on professional judgement, it was assumed a one bedroom unit has 1
toilet, a two bedroom unit has 1.5 toilets, a three bedroom unit has 2 toilets, a four bedroom unit has 2.5
toilets and a five bedroom unit has 3 toilets. Because multi-family units tend to have fewer toilets on
average than single-family units, it was assumed 1.5 toilets per multi-family residence and calculated that

the single-family units would need to have 1.7 toilets per unit to achieve an overall average of 1.5 toilets per
dwelling unit.

3. Water savings from ULFTs are 37.5 gpd/unit for single-family residences and 50.3 gpd/unit for multi-
family residences.

MOU, Exhibit 6, Table 1 and Table 2.

4. Homes constructed after 1991 already have ULFTs.

As of January 1992, California legislation requires that ULFTs be installed in all newly constructed homes.
5. The life span of the new ULFTs is 20 years.

MOU, page 70.

6. Natural toilet replacement rate is 4% per year.

MOU, page 70.

7. Average resale rate for single-family units in San Mateo is 4.7%

Assumption based on the 1996 single-family average resale rate for San Mateo County. This rate was
obtained from the CUWCC Website, WWW.CUWCC.ORG, November 2000.

8. Average resale rate for multi-family units in San Mateo County is 2.2%

Assumption based on the 1998 multi-family average resale rate for San Mateo County. This rate was
obtained from the CUWCC Website, WWW.CUWCC.ORG, November 2000.

9. The cost of toilets, advertising, administration, overhead, and toilet recycling is $126 per ULFT. The
cost does not include installation, which will be covered by the customer.
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