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In addition to these individual user requirements, the Third Management Plan containg an individual user
requirement that was not included in the Second Management Plan. This additional requirement prohibits
the use of groundwater to maintain a water feature installed in a publicly owned right-of-way after January
1, 2002.

Either the individual user or the municipal provider serving the individual user is responsible for
" complying with the individual user requirement. See section 5-112 for determining responsibility for
compliance with the individual user requirements. : '

5.7.6.2 Distribution System Reguirements

Lost and unaccounted for water is defined as the total water from any source, except direct use effluent,
withdrawn, diverted, or received in a year minus the total amount of authorized deliveries made by the
municipal provider in that year. Lost and unaccourited for water includes line leakage, meter under-
registratian, evaporation or leakage from storage ponds or tanks, system and hydrant leaks or breaks, and
illegal connections.

All municipal providers are required to meet an efficient lost and unaccounted for water standard in their
service arcas. Lost and unaccounted for water will be determined for each municipal provider based on the
total quantity of metered and unmetered water deliveries and the total water pumped, received, or diverted
by the municipal provider for each calendar year, excluding direct use effluent. Small municipal providers
must maintain lost and unaccounted for water at or below 15 percent. Large municipal providers are
required to maintain their system not to exceed 10 percent lost and unaccounted for water. Large untreated
water providers are required to either line all canals used to deliver untreated water to the provider’s
delivery points with a material that allows no more lost water than a well-maintained concrete lining, or
operate and maintain its distribution system to limit lost and unaccounted for watcr at or below 10 percent.

For the third management period, the Department will allow providers to exclude water from the lost and
unaccounted for water calculation that is ¢ither metered or estimated using approved estimating procedures
and that is used pursuant to other regulatory requirements such as well purging and line flushing.
Providers may also exclude estimated water uses such as construction (truck loads for dust control) or fire
services, but all other uses of water within a distribution system must be metered. Appendix 5-M provides
a complete list of uses that are considered in the lost and unaccounted for water calculation and those uses
that can be estimated to determine the volume,

5763 Monitoring and Reporting Requirements

All municipal providers are required to annually: (I) report to the Department information on the total
quantity of water used within the service arca and the total volume of water delivered for various municipal
purposes, (2) calculate the volume of lost and unaccounted for water within the service area, and (3) report
the total number of housing units, by unit type, added to the water service area from July | of the previous

calendar year to July 1 of the reporting year.

Large municipal providers are required to separately measure and report the amount of water delivered
cach month for: imigation uses; residential uses, separated by single family and multifamily; and non-
residential uses, separated by water use categories, including turf-related facility use, commercial use,
industrial use, government use, construction use, surface water treatment, and other uses.

All municipal providers are required to submit to the Department, on an annual basis, an updated service

arca and distribution system map delineating all potable and non-potable distribution lines greater than four
inches, all potable treatment facilities, all well sites, and all non-potable treatment.

Phoenix AMA 5-26
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26.

27.

28.

29.

30.

31.

32

33.

untreated water to a user, and that provided a copy of that agreement 1o the direcior by
June 22, 1992, is a large untreated water provider upon serving untreated water to at
least 500 persons pursuant to the service agreement or upon supplying 100 acre-feel of
untreated water during a calendar year pursuant to the agreement.

“Lost and unaccounted for water’ means:

a. With respect 1o a distribution system other than an untreaied water municipal
distribution system, the total quantity of water from any source, except direct use
effluent, withdrawn, diverted or received by a municipal provider during a calendar
year for non-irrigation use less the total quantity of authorized deliveries of water
from any source, except direct use effluent, made by the municipal provider during
the calendar year for non-irrigation use that are metered deliveries or deliveries that
the municipal provider accounts for by a method of estimating water use approved by
the director.

b. With respect to an unireated water municipal distribution system, the total guantity of
untreated water from any source, withdrawn, diverted or received by a large
untreated water provider during a calendar year for non-irrigation use less the iotal
quantity of authorized deliveries of untreated water from any source made by the
provider during the calendar year for non-irrigation use that are metered deliveries
or deliveries that the provider accounts for by a method of estimating water use
approved by the director.

*Lost water" means untreated water from any source that enters an untreated water
distribution system and is lost from the system during transportation or distribution due to
seepage, evaporation, leaks, breaks, phreatophyte use or other similar or dissimilar
causes.

“Mined groundwater” has the definition prescribed by A.R.S. § 45-561¢9).

“Multifamily housing unit" means a mobile home in a mobile home park and any

permanent housing unit having one or more comnion walls with another housing unit
located in a multifamily residential structure, and includes a unit in a duplex, triplex,
Jourplex, condominium development, town home development, or apartment complex.

“Municipal distribution system" means a system of pipes, canals or other works within a
municipal provider’s service area that are owned and operated by the provider to collec,
store, treat or deliver water for non-irrigation use.

“Municipal provider” means a city, town, private water company or irrigation district
that supplies water for non-irrigation use.

“New individual user” means an individual user that begins receiving water from a
municipal provider after adoption of the Third Management Plan.

“New large municipal provider” means a municipal provider that begins serving more
than 250 acre-feet of water for non-irrigation use during a calendar year afier January 1,
2000, not including untreated water served by a municipal provider that qualifies as a
large untreated water provider.

Phoenix AMA 5-33
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5-109.

A.

requirements by the date specified by the director, but not later than January 1 of the year
following the year in which the provider's application is approved, and shall remain in
compliance with those requirements until the first compliance date for any substituie
requirements in the Fourth Management Plan.

Consolidation of Municipal Pravider Service Areas; Acquisition of a Portion of Another
Municipal Provider’s Service Area

Notification

1. If two or more municipal providers consolidate their service areas into one service area,
the consolidated provider shall notify the Department of the consolidation within 30 days
after the consolidation becomes effective.

2. If a municipal provider acquires a portion of another municipal provider's existing
service area, both the acquiring provider and the conveying provider shall notify the
Department of the acquisition within 30 days afler the acquisition becomes effective.

B. Regulation of Consolidated Provider

1. Upon consolidation, a consolidated provider that qualifies as a large municipal provider
shall be regulated under the Total GPCD Program described in section 5-103, uniess the
consolidated provider applies for and is accepted for regulation under the Non-Per
Capita Conservation Program described in section 5-104 or the Alternative Conservation
Program described in section 5-105.

2. If the consolidated provider is regulated under the Total GPCD Program, the director
shall establish a total GPCD requirement for the consolidated provider consistent with
the methodology used by the director to establish the consolidating providers' total
GPCD requirements as set forth in Appendix 5-C.1. The director shall also establisk and
maintain a flexibility account for the consolidated provider in accordance with section
5-106, subsection A, with a beginning balance to be esiablished by the direcior based on
the ending balances in the flexibility accounts of the consolidating providers.

3. If the consolidated provider is accepted for regulation under the Alternative Conservation

Program, the director shall establish a residential] GPCD requirement for the
consolidated provider consistent with the methodology used by the director to establish

the consolidating providers ' residential GPCD requirements as set forth in Appendix 5-K.

The director shall also establish and maintain a flexibility account for the consolidated
provider in accordance with section 5-106, subsection B, with a beginning balance to be
established by the director based on the ending balances in the flexibility accounts of the
consolidating providers,

4. If the consolidated provider applies for regulation under the Non-Per Capita
Conservation Program or the Alternative Conservation Program and one of the
consolidating providers was regulated under that program immediately prior to
consolidation, the consolidated provider's application for regulation under the program
shall include only the information required by section 5-104 or section 5-105 that has
changed since the consolidating provider filed its application for the program.

Phoenix AMA 5-57
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APPENDIX 5-M
THIRD MANAGEMENT PLAN
LOST & UNACCOUNTED FOR WATER REQUIREMENTS

Lost & Unaccounted For Water Includes:
Leaks:
Distribution Lines
Sewer Lines
Storage Tanks
%t;rld;.ge Ponds
nts
Other
Breaks:
Distribution Lines
Sewer Lines
Hpdhen
ts
Other

s eter Undeor/Over-Registra

eter er-Registration
Source Meter Errors
Flumnes/Weirs Errors

Evaporation
Illegal Connections/Water Theft
Phreatophyte Uses

ARAIARRVEEREAANEIANERARERRNINFARVETEARAANBEANEANAARAERNRAARARNEATRRNT AR RN WA vt ddd

Water System Uses Include:

Residential Metered Deliveries
Non-Residential Metered Deliveries

Sum%pe' Uses
f-l';‘&rm v{; Readin;
t Meter Reading
Hydrant Flow Tests '
Fire Sprinkler System Flow Tests '
Construction '
Dust Control’
Line Flushing (qmbuﬁon. sewer, or treatment facility) '

Street Cleanmg

Storm Drain Flushing

Water Tests & Pressure Tests '
Well Purging

! Estimates can b¢ provided, using a method approved by the director. Documentation must be submitted with annuel repost.

Phoenix AMA 5-120
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APPENDIX
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Recommended Projects and Preliminary
Cost Estimates



APPENDIX
11.4.1
Recommended Projects and Preliminary

Cost Estimates
Pinewood water system
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DATE PREPARED:
ARIZONA WATER cOMPANY
PRELIMINARY COST ESTIMATE 71112012
|PREPARED BY-: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS PINEWOOD VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
W 1/2 SEC. 14-T.18N., R.7E. 1 MAP PW-3
TROJECT DESCRIPTION: _
INSTALL 450 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 11 SERVICE CONNECTIONS
ALONG MUNDS CANYON PLACE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT S$/UNIT DESCRIPTION cosT
450 LF_|$ 110 |6" DIP wPOLYWRAP $ . 49,500
7 EA_ | 3,000 |REPLACE SHORT SERVICE 21,000
4 EA | 4,500 |REPLACE LONG SERVICE 18,000
1) SUBTOTAL - MATERIALS AND LABOR 88,500
l2) PERFORMANGE BOND @ 1.5% OF LINE (1) ' 1328
l(3) SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION - 6195
li4) SUBTOTAL - LINES (1), (2) AND (3) - | $ 96023
ll) OVERHEAD - 10% OF LINE (4) 0,602
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 5761
SUBTOTAL - LINES (4), (5) AND (6) $ 111,386
[EsTmaTED COST OF CONSTRUCTION $ 111,386

AFH
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ARIZONA WATER cOMPANY

| 71112012

'PRELIMINARY COST ESTIMATE
REPARED BY: 'APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS PINEWOOD VERDE VALLEY {
|PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
NE 1/4 SEC. 16-T.18N., R.7E. 2 MAP PW-1
IPROJECT DESCRIPTION:
REPLACE 44 SERVICE CONNECTIONS ALONG NORTH LODGE DRIVE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION CosT
19 EA | $3,000 |[REPLACE SHORT SERVICE $ 57,000
25 EA 4,500 |REPLACE LONG SERVICE 112,500
(1) SUBTOTAL - MATERIALS AND LABOR 160.500
ll2) PERFORMANCE BOND @ 1.5% OF LINE (1) " 2643
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 11.865
|(4) SUBTOTAL - LINES (1), (2) AND (3) $ 183908
lts) OVERHEAD - 10% OF LINE (4) 18.391
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 11.034
ISUBTOTAL - LINES (4), (5) AND (6) "; 213,333
[ESTIMATED COST OF CONSTRUCTION ts 213333

AFH
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T E PREPARED:
ARIZONA WATER comMPANY
PRELIMINARY COST ESTIMATE 71112012

[PREPARED BY: [APPROVED BY: ISYSTEM: [BVISION:
RDH/AJH FKS PINEWOOD VERDE VALLEY
r ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
SE 1/4 SEC. 15-T.18N., R.7E. . 3 MAP PW-2
FEEOJECT DESCRIPTION:
REPLACE 43 SERVICE CONNECTIONS ALONG CRESTLINE ROAD AND MIDWAY LANE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COST
20 EA | $3,000 |REPLACE SHORT SERVICE $ 60,000
23 EA | 4500 |REPLACE LONG SERVICE 103,500
(1) SUBTOTAL - MATERIALS AND LABOR 163,500
l[(2) PERFORMANCE BOND @ 1.5% OF LINE (1) ‘ " o453
(3 SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 11,445
l(4) suBTOTAL - LINES (1), (2) AND (3) $ 177,398
|5) ovERHEAD - 10% OF LINE (4) 17.740
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 10,644
[SUBTOTAL - LINES (4), (5) AND (6) $ 205781
[ESTIMATED COST OF CONSTRUGTION $ 205781

AFH
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ARIZONA WATER comMmpPaANYy

TE PREPARED:

PRELIMINARY COST ESTIMATE 71112012
REPARED BY: APPROVED BY: SYSTEM: DIVISION: '
ROH/AJH FKS PINEWQOD VERDE VALLEY
[PROJECT LOCATION: PROJECT NUMBER: REFERENGE MAP:
NW 1/4 SEC. 15-T.18N., R.7E. 4 MAP PW-2

iFROJECT DESCRIPTION:

ALONG HILLSIDE DRIVE.

INSTALL 1,400 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 21 SERVICE CONNECTIONS

MATERIALS AND LABOR

QUANTITY UNIT SIUNIT DESCRIPTION EST‘M(?gg? TEm
1,400 | LF | $ 110 |6" DIP wiPOLYWRAP $ 154,000
13 EA | 3,000 |REPLACE SHORT SERVICE 39,000
8 EA | 4500 |REPLACE LONG SERVICE 36,000
[(1) SUBTOTAL - MATERIALS AND LABOR 229,000
[[(2) PERFORMANCE: BOND @ 1.5% OF LINE (1) " 3435
[(3)-SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 16.030
l(4) SUBTOTAL - LINES (1), (2) AND (3) $ 248,465
[(5) OVERHEAD - 10% OF LINE (4) 24,847
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 14.908
SUBTOTAL - LINES (4), (5) AND (6) 288,219
[EsTiMATED cosT OF cONSTRUCTION 288,219

AFH

Appendix 11.4.1 Page 12 of 17




"Md dVIN

CLoe/LiL

dVIR 3ONIFY34

aALve

Sd/HY

‘A8 Q3AOHGdY

oW

‘A NwvRa

3279 "N8L'L-6L "03S p/L MN

NOIIvIOT 1O3rQsd

"AAINA 3AISTHH ONOTV SNOILIINNOD
FDIAYZS 12 30V1d3Y ANV dVHIMATOI/M dId .9 4O 471 00%'L TIVLSNI

NOILJINOSIQ L1I3r0Nd

ANVdWOO YA LVM VNOZINV

3NNV QL-LZ0

INIWIOVIIHMIVATY NIV ¥ILYM @V
ANIWIOVIdTHMMATY ONILLI 9

ININIOVIAIUAIVEIY INIT 3DIANIS @

NOIS3J 123r0y¥d NI Q3NINY313Q0 38 Ol
NOIVIOOT INVYOAH 3did ONV 3ATVA

ONIMYYQ AYYNININ3YD

vag J0IANIS ONOT 3TV €
R I0IAY3S LAOHS 30V1d3M | ¢
41000} dVEMATOd ™ did .8 TIVISNI R |
A0 1
S S3LLILNVYN
L ik LINVNO )

v 104r0dd

Appendix 11.4.1 Page 13 of 17




e
ARIZONA WATER comMmPANY
PRELIMINARY COST ESTIMATE | 71112012
FREPARED 8Y: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS PINEWOOD __ VERDE VALLEY
ibROJ ECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
SW 1/4 SEC. 14-T.18N., RA7E. 5 MAP PW-3 i
Fr ROJECT DESCRIPTION:
REPLAGE 31 SERVICE CONNECTIONS ALONG RAINTREE DRIVE, LAKE MEADOW DRIVE,
AND RAINTREE PLACE. |
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COsT
11 EA | $3,000 |REPLACE SHORT SERVICE $ 33000
20 EA 4,500 |[REPLACE LONG SERVICE 90,000
1) SUBTOTAL - MATERIALS AND LABOR 123,000
- {2 PERFORMANCE BOND @ 1.5% OF LINE (1)’ 1 845
[(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 8610
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 133,485
[5) OVERHEAD - 10% OF LINE (4) 13.346
[6) PREPARATION OF DETAILED PLANS, SPEGIFIGATIONS & BIDDING DOCUMENTS 8,007
[SUBTOTAL - LINES (4), (5) AND (6) ' $ 154,808
[eSTIMATED COST OF CONSTRUCTION $ 154,808 |

AFH
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ARIZONA WATER COMPANY

PRELIMINARY COST ESTIMATE

[DATE PREPARED: ]
| 711/2012

REPARED BY:

APPROVED BY:

SYSTEM:

DIVISION:

RDH/AJH FKS PINEWOOD VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: IREFERENCE MAP:
SW 1/4 SEC. 14-T.18N., R.7E. 6 MAP PW-3
ROJECT DESCRIPTION:
REPLACE 27 SERVICE CONNECTIONS ALONG PINTO CIRCLE, PALOMINO CIRCLE, AND
MAVERICK CIRGCLE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COST
10 EA | $3,000 |REPLACE SHORT SERVICE $ 30,000
17 EA' | 4,500 |REPLACE LONG SERVICE 76,500
(1) SUBTOTAL - MATERIALS AND LABOR 106,500
lkz) PERFORMANCE BOND @ 1:5% OF LINE (1) 1508
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 7 455
[[4) SUBTOTAL - LINES (1), (2) AND (3) $ 115553
l5) OVERHEAD - 10% OF LINE (4) 11,555
ll6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 8.933
SUBTOTAL - LINES (4), (5) AND (6) ' $ 134,041
[ESTIMATED COST OF CONSTRUCTION 134,041
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APPENDIX
11.4.2
Recommended Projects and Preliminary

Cost Estimates
Rimrock water system
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DATE PREPARED:
ARIZONA WATER CcOMPANY
i PRELIMINARY COST ESTIMATE 712012
' REPARED BY: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS RIMROCK VERDE VALLEY
IPROJECT LOCATION: rPROJECT NUMBER: REFERENCE MAP:
N 1/2 SEC. 1-T.14N., R.5E, 7 MAP RR-3 "
FFROJECT DESCRIPTION:
INSTALL 1,100 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 22 SERVICE CONNECTIONS
ALONG ROUNDUP ROAD AND GHOSTRIDER WAY.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT S/IUNIT DESCRIPTION COST
1100 | LF | $ 80 |6" DIP wPOLYWRAP $ 38,0001]
11 EA 2,000 |REPLACE SHORT SERVICE 22,0(“'
f
11 EA | 2700 |REPLACE LONG SERVICE 29,700
- |
(1) suBTOTAL - MATERIALS AND LABOR 139.700
ll2) PERFORMANCE BOND @ 1,5% OF LINE (1) ‘ , 2096
(2 SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 9779
l[4) SUBTOTAL - LINES (1), (2) AND (3) $ 151,575
li5) OVERHEAD - 10% OF LINE (4) 15,157
[[©) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 0.004
[SUBTOTAL - LINES (4), (5) AND (6) $ 175826
[ESTIMATED COST OF CONSTRUCTION $ 175826
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b DATE PREPARED:
ARIZONA WATER comMmPANY "
' 71112012

PRELIMINARY COST ESTIMATE
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS RIMROCK VERDE VALLEY
FPROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
NE 1/4 SEC. 1-T.14N., RSE. 8 MAP RR-3
[PROJECT DESCRIPTION:
INSTALL 2,800 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 37 SERVICE CONNECTIONS
ALONG LAVIN LANE, MILLER ROAD, AND FOREST GLEN ROAD.
MATERIALS AND LABOR ]
ESTIMATED ITEM l
QUANTITY UNIT S/UNIT DESCRIPTION COST
2800 | LF |$ 80|6"DIP wiPOLYWRAP $ 224,000
29 EA 2,000 |REPLACE SHORT SERVIGE 58,000
8 EA 2,700 |REPLACE LONG SERVICE 21,600
[(1) SUBTOTAL - MATERIALS AND LABOR 303,600
l(2) PERFORMANGE BOND @ 1.5% OF LINE (1) 4554
[3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 01 252
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 329,406
l6) OVERHEAD - 10% OF LINE (4) 32 841
li6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 16,764
|SUBTOTAL - LINES (4), (5) AND (6) 382,111
[ESTIMATED COST OF CONSTRUCTION 382,111
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ARIZONA WATER cOMPANY

ATE PREPARED:. ‘
l 7/1/2012

PRELIMINARY COST ESTIMATE
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
ROHAMH | FKS RIMROCK VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
S 1/2 SEC. 1-T.14N., RSE. 9 MAP RR-3
[PROJECT DESCRIPTION:
INSTALL 1,150 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 19 SERVICE CONNECTIONS
ALONG CLIFFSIDE TRAIL.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT S/UNIT DESCRIPTION cosT
1150 | LF |$ 80 |6" DIP wiPOLYWRAP $ 92000
10 EA | 2,000 |REPLACE SHORT SERVICE 20,000
0 EA | 2700 |REPLACE LONG SERVICE 24,300
(1) SUBTOTAL - MATERIALS AND LABOR 136.300
2) PERFORMANCE BOND @ 1.5% OF LINE (1) 2 045
1(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION o 541
[4) SUBTOTAL - LINES (1), (2) AND (3) $ 147,886
[(5) OVERHEAD - 10% OF LINE (4) 14,789
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 8873
SUBTOTAL - LINES (4), (5) AND (6) 171,547
[ESTIMATED COST OF CONSTRUCTION 171,647
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ARIZONA WATER coMPANY

DATE PREPARED:

PRELIMINARY COST ESTIMATE 711/2012
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
r RDH/AJH FKS RIMROCK VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
r SW 1/4 SEC. 36-T.15N., R.5E. 10 MAP RR-1

[PROJECT DESCRIPTION:

REPLACE 62 SERVICE CONNECTIONS ALONG WALDRON ROAD AND AZTEC ROAD.

MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $IUNIT DESCRIPTION coSsT
31 EA $ 2,000 |REPLACE SHORT SERVICE $ 62,000
31 EA 2,700 [REPLACE LONG SERVICE 83,700

1!

[(1) SUBTOTAL - MATERIALS AND LABOR 145,700
[(2) PERFORMANGE BOND @ 1.5% OF LINE (1) 2186
[(2) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 10,199
l(4) SUBTOTAL - LINES (1), (2) AND (3) $ 158,085
(5) OVERHEAD - 10% OF LINE (4) 15,808
‘[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 0,485
SUBTOTAL - LINES (4), (5) AND (6) 183,378
183,378

ESTIMATED COST OF CONSTRUCTION
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ARIZONA WATER coMpPANY

DATE PREPARED:

PRELIMINARY COST ESTIMATE 71172012
REPARED BY: APPROVED BY: TSYSTEM: DIVISION:
r RDH/AJH FKS ____RIMROCK VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
r S 1/2 SEC. 2-T.14N., R5E. 11 MAP RR-2
|TROJECT DESCRIPTION:
INSTALL1,600 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 34 SERVICE CONNECTIONS
ALONG VALLEY LANE, ELM DRIVE, AND YUMA DRIVE
MATERIALS AND LABOR ]
ESTIMATED ITEM
QUANTITY UNIT $SIUNIT DESCRIPTION COST
1,600 | LF |$ 806" DIP w/POLYWRAP $ 128,000 I
23 EA 2,000 |REPLACE SHORT SERVICE 46,000 "
11 EA 2,700 |REPLACE LONG SERVICE 29,700
(1) SUBTOTAL - MATERIALS AND LABOR 203.700
[(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 3,056
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 14.258
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 221015
{(5) OVERHEAD - 10% OF LINE (4) 22 101
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 13.264
[suBTOTAL - LINES (4), (5) AND (6) 266,377
[ESTIMATED COST OF CONSTRUCTION 256,377
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DATE PREPARED:
ARIZONA WATER coMPANY
PRELIMINARY COST ESTIMATE - 71112012

REPARED BY: [APPROVED BY: SYSTEM: DIVISION:
[ RDH/AJH FKS RIMROCK VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
I NW 1/4 SEC. 2-T.14N., R 5E. 12 MAP RR-2
ROJECT DESCRIPTION:
INSTALL 800 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 6 SERVICE CONNECTIONS
ALONG TOP O' THE MORNING WAY.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/IUNIT DESCRIPTION CcOsT
800 | LF |$ 806" DIP wPOLYWRAP | $ 64,000
3 EA | 2,000 |REPLACE SHORT SERVICE = 6,000
3 EA | 2,700 |REPLACE LONG SERVICE 8,100
1y suBTOTAL - MATERIALS AND LABOR 76100
l2) PERFORMANCE BOND @ 1.5% OF LINE (1) - . . 1172
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 5 467
{(4) SUBTOTAL - LINES (1), (2) AND (3) $ . 84739
[5) OVERHEAD - 10% OF LINE (4) 8.474
) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 5084
SUBTOTAL - LINES (), (5) AND (6) | $ 98,207
[ESTIMATED COST OF CONSTRUCTION $ 982907
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APPENDIX
11.4.3
Recommended Projects and Preliminary

Cost Estimates
Overgaard water system
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ARIZONA WATER coMPANY

DATE PREPARED:
7/1/2012

PRELIMINARY COST ESTIMATE
REPARED BY: [APPROVED BY.: SYSTEM. DIVISION:
RDH/AJH FKS OVERGAARD NAVAJO ]I
{PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
E 1/2 SEC. 30-T.12N., R.17E. 13 MAP OV-3

PROJECT DESCRIFTION:

REPLACE 31 SERVICE CONNECTIONS ALONG HOLIDAY FOREST DRIVE.

MATERIALS AND LABOR ]I
ESTIMATED ITEM "
QUANTITY UNIT S/UNIT DESCRIPTION COST
1 EA $ 1,800 [REPLACE SHORT SERVICE $ 19,3o(ﬂ|
20 EA 2 500 {REPLACE LONG SERVICE

50,000

(1) SUBTOTAL - MATERIALS AND LABOR 69,800
[(2) PERFORMANCE BOND @ 1.5% OFLINE (1) 1.047
2 SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 4,866
ll4) SUBTOTAL - LINES (1), (2) AND (3) $ 75733
lls) oVERHEAD - 10% OF LINE (4) 7 573
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 4544
[SUBTOTAL - LINES (4), (5) AND (6) $ 87,850
[ESTIMATED COST OF CONSTRUCTION 87,850
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ARIZONA WATER coOMPANY

W
7/1/2012

PRELIMINARY COST ESTIMATE
rFR—EPARED 8Y: APPROVED BY: FSYSTEM: DIVISION:
RDH/AJH FKS OVERGAARD NAVAJO
ROJECT LOCATION: PROJECT NUMBER: IREFERENCE MAP:
NE 1/4 SEC. 29-T.12N., RA7E. 14 MAP OV-4
IPROJECT DESCRIPTION: -
REPLAGE 33 SERVICE CONNECTIONS ALONG HACKMORE DRIVE.
MATERIALS AND LABOR —
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COST
12 EA | $ 1,800 |REPLACE SHORT SERVICE $ 21,600
21 EA 2,500 |REPLACE LONG SERVICE 52,500
1
N
(1) SUBTOTAL - MATERIALS AND LABOR 74,100
ll2) PERFORMANCE BOND @ 1.5% OF LINE (1) 1112
@ SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 5 187
|K4) SUBTOTAL - LINES (1), (2) AND (3) s 80399
l[5) OVERHEAD - 10% OF LINE (4) 8,040
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 4824
[SuBTOTAL - LINES (4), (5) AND (6) 93,262
[ESTIMATED COST OF CONSTRUCTION 93,262
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ARIZOINA WATER coOMPANY

[DATE PREPARED: ]
7/1/2012

PRELIMINARY COST ESTIMATE
REPARED BY: APPROVED BY: SYSTEM: DVISION:
RDH/AJH FKS OVERGAARD NAVAJO
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
N 1/2 SEC. 29-T.12N., R.17E. 15 MAP OV-4
#PROJECT DESCRIPTION:
REPLAGE 56 SERVICE CONNECTIONS ALONG BLUEJAY ROAD.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT S/UNIT DESCRIPTION COSsT
27 EA | $1,800 [REPLACE SHORT SERVICE $ 48,600
29 EA 2,500 |REPLACE LONG SERVICE 72,500
(1) SUBTOTAL - MATERIALS AND LABOR 121.100
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 1.817
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 8477 |
l(4) SUBTOTAL - LINES (1), (2) AND (3) $ 131,394
(5) OVERHEAD - 10% OF LINE (4) 13139
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 7 884
SUBTOTAL - LINES (4), (5) AND (6) $ 152,416
[ESTIMATED COST OF CONSTRUCTION $ 152,418
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R T T | |

DATE PREPARED:
ARIZONA WATER COMPANY
PRELIMINARY COST ESTIMATE 7112012
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS __OVERGAARD NAVAJO
IPROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
SE 1/4 SEC. 32-T.12N., RA7E. 16 MAP OV-6
ROJECT DESCRIPTION:
INSTALL 1,950 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 32 SERVICE CONNECTIONS
ALONG B STREET, C STREET, AND E STREET.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COST
1950 | LF_|$ 55 |6" DIP w/POLYWRAP $ 107,250
2 | EA 1,800 |REPLACE SHORT SERVICE 39,600
10 EA | 2,500 |REPLACE LONG SERVICE 25,000
(1) SUBTOTAL - MATERIALS AND LABOR | 171.850
l[2) PERFORMANCE BOND @ 1.6% OF LINE (1) ‘ ‘ 2 578
2 SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 12.030
ll4) SUBTOTAL - LINES (1), (2) AND (3) $ 186,457
ls) OVERHEAD - 10% OF LINE (4) 16,648
[[©) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS | 44 187
[SUBTOTAL - LINES (4), (5) AND (6) o s 216290
[EsTiMATED cosT OF CONsTRUCTION $ 216,290
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ARIZONA WATER coMPANY
PRELIMINARY COST ESTIMATE

DATE PREPARED:
71112012

REPARED BY: /APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS OVERGAARD NAVAJO
ROJECT LOCATION: IPROJECT NUMBER: REFERENCE MAP:
SW 1/4 SEC. 19-T.12N., R17E. 17 MAP OV-1
ROJECT DESCRIPTION:
INSTALL 250 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 4 SERVICE CONNECTIONS ||
ALONG TALL PINE CIRCLE.
MATERIALS AND LABOR
‘ ESTIMATED ITEM
QUANTITY UNIT S/UNIT DESCRIPTION COST
250 LF_|$ 556" DIP wiPOLYWRAP $ 13750
1 EA 1,800 [REPLACE SHORT SERVICE 1,800
3 EA 2,500 |REPLACE LONG SERVICE 7,500
_J‘
(1) SUBTOTAL - MATERIALS AND LABOR 29,050
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 246
((3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 1614
l4) SUBTOTAL - LINES (1), (2) AND (3) $ 25009 |
l5) OVERHEAD - 10% OF LINE (4) 2501 I
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 1 501
[SUBTOTAL - LINES (4), (5) AND (8) $ - 29,011
|[ESTIMATED COST OF CONSTRUCTION $ 20,011
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ARIZONA WATER cOMPANY
PRELIMINARY COST ESTIMATE

DATE PREPARED:

71172012

REPLACE 43 SERVICE CONNECTIONS ALONG PINEWOOD DRIVE.

REPARED BY: APPROVED BY. SYSTEM: DIVISION:
RDH/AJH FKS OVERGAARD NAVAJO
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
SE 1/4 SEC. 19-T.12N,, R.17E. 18 MAP OV-1
T’ROJECT DESCRIPTION:

MATERIALS AND LABOR
. ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION cosT
18 EA $ 1,800 |REPLACE SHORT SERVICE $ 32,400
25 EA 2,500 |REPLACE LONG SERVICE 62,500

[(1) SUBTOTAL - MATERIALS AND LABOR 94,900]|
[(2) PERFORMANCE. BOND @ 1.5% OF LINE (1) 1,424
[ SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 6,643
ll4) SUBTOTAL - LINES (1), (2) AND (3) $ 102,967
l(5) OVERHEAD - 10% OF LINE (4) 10.207
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 6.178
[sUBTOTAL - LINES (4), (5) AND () s 119,441
[ESTIMATED COST OF CONSTRUCTION $ 119,441
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DAT PREPARED:

ARIZONA WATFER COMPANY
PRELIMINARY COST ESTIMATE

7/1/2012

IPREPARED BY:

RDH/AJH

APPROVED BY:

FKS

SVSTEM.
__ OVERGAARD

ROJECT LOCATION:
N 1/2 SEC. 20-T.12N., R.17E.

FROJECT NUMBER:
19

DIVISION:
NAVAJO
REFERENCE MAF:
MAP OV-2

IPROJECT DESCRIPTION:

REPLACE 36 SERVICE CONNECTIONS ALONG PONDEROSA ROAD. ll

MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COST'
12 EA $ 1,800 |REPLACE SHORT SERVICE _ $ 21,60;'
24 EA 2,500 |REPLACE LONG SERVICE 60,0(;"

(1) SUBTOTAL - MATERIALS AND LABOR 81,600
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 122

[(3) SURVEY, R O.W. PERMITTING, TESTING AND FIELD INSPECTION 5.712 |
li#) suBTOTAL - LINES (1), (2) AND (3) s 88,5 |

[5) OVERHEAD - 10% OF LINE (4)

8,854J|

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 5312
SUBTOTAL - LINES (4), (5) AND (6) $ 102,702
ESTIMATED COST OF CONSTRUCTION $ 102,702
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ARIZONA WATER cOMPANY

[DATE PREPARED: ]

PRELIMINARY COST ESTIMATE 7112012
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
r RDH/AJH FKS OVERGAARD NAVAJO
P’ROJECT LOCATION: : PROJECT NUMBER: REFERENCE MAP: )
S 1/2 SEC. 20-T.12N., RATE. 20 MAP OV-2
|PROJECT DESCRIPTION:
REPLACE 55 SERVICE CONNECTIONS ALONG ASPEN ROAD.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $SIUNIT DESCRIPTION COST
30 EA | $1,800 |REPLACE SHORT SERVICE $ 54000
25 EA | 2,500 |REPLACE LONG SERVICE 62,500
|

(1) SUBTOTAL - MATERIALS AND LABOR 116.500
2 PERFORMANCE BOND @ 1.5% OF LINE (1) 1748
(3 SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 8155
l(4) SUBTOTAL - LINES (1), (2) AND (3) $ 126,403
l(5) OVERHEAD - 10% OF LINE (4) 12,640
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 7 584
[SUBTOTAL - LINES (4), (5) AND (6) $ 146,627
[ESTIMATED COST OF CONSTRUCTION $ 146,627
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f DATE PREPARED: |
ARIZONA WATER coMPANY
PRELIMINARY COST ESTIMATE 7112012
REPARED BY: APPROVED BY: SYSTEM: !DNIS|ON:
RDH/AJH FKS OVERGAARD NAVAJO
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
S 1/2 SEC. 20-T.12N., R.17E. 21 MAP OV-2 I
F’ROJECT DESCRIPTION:
REPLACE 53 SERVICE CONNECTIONS ALONG PINEWOOD DRIVE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COST
26 EA | $ 1,800 [REPLACE SHORT SERVICE $ 46,800 |
27 EA 2 500 |REPLACE LONG SERVICE 67,500 “
1) suBTOTAL - MATERIALS AND LABOR 114.300
[ PERFORMANCE BOND @ 1.5% OF LINE (1) 1715
) SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 8001
l4) SUBTOTAL - LINES (1), (2) AND (3) $ 124,016 |
l[¢5) OVERHEAD - 10% OF LINE (4) 12 402
ll©) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 7 441
SUBTOTAL - LINES (4), (5) AND (6) $ 143858
[ESTIMATED coST OF CONSTRUCTION $ 143,858
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APPENDIX
11.4.4
Recommended Projects and Preliminary

Cost Estimates
Pinetop Lakes water system
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PROJECTS 22, 23 AND 24
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ARIZONA WATER coMPANY

TOATE PREPARED: |
’ 7/1/2012

PRELIMINARY COST ESTIMATE
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
r RDH/AJH FKS PINETOP LAKES NAVAJO
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
‘ NW 1/4 SEC. 10-T.8N., R.23E. 22 MAP PT-2

ROJECT DESCRIPTION:

REPLACE 25 SERVICE CONNECTIONS ALONG ROARING FORK AND BRANDING IRON LOOP.

MATERIALS AND LABOR
QUANTITY UNIT $/UNIT DESCRIPTION EST'M:JE? TEM

21 EA | $ 2,250 [REPLACE SHORT SERVICE $ 47,250

4 EA 2,900 |REPLACE LONG SERVICE 11,600
l(1) SUBTOTAL - MATERIALS AND LABOR 58850
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 883
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 4120
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 63852
l(5) OVERHEAD - 10% OF LINE (4) 6,385
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 3831
[SUBTOTAL - LINES (4), (5) AND (6) $ 74,089
[ESTIMATED COST OF CONSTRUCTION $ 74,089

AFH
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DATE PREPARED:
ARIZONA WATER comMPANY
PRELIMINARY COST ESTIMATE 7/1/2012

REPARED BY: APPROVED BY: SYSTEM: !bIVISION:
r RDH/AJH FKS PINETOP LAKES NAVAJO

ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:;
r NW 1/4 SEC. 10-T.8N., R.23E. 23 MAP PT-2
IPROJECT DESCRIPTION:

REPLACE 32 SERVICE CONNECTIONS ALONG FAIRWAY DRIVE, RUSTLER DRIVE, AND
MAVERICK DRIVE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COST
23 EA 2,250 |REPLACE SHORT SERVICE 51,750
9 EA 2,900 |REPLACE LONG SERVICE 26,100

(1) SUBTOTAL - MATERIALS AND LABOR 77 850
2 PERFORMANCE BOND @ 1.5% OF LINE (1) ' {168
(3 SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 5 450
l(4) SUBTOTAL - LINES (1), (2) AND (3) $ 84467
l(5) OVERHEAD - 10% OF LINE (4) 8 447
l(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 5 068
[SUBTOTAL - LINES (4), (5) AND (6) ‘ s 97,982
[ESTIMATED cOST OF CONSTRUCTION s 97,982

AFH
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ARIZONA WATER coMPANY

DATE PREPARED:

PRELIMINARY COST ESTIMATE 7112012
#REPARED 8Y: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS PINETOP LAKES NAVAJO
ROJECT LOCATION: PROJECT NUMBER: i REFERENCE MAP:
T NW 1/4 SEC. TO-T.8N., R.23.E. 24 MAP PT-2
ROJECT DESCRIPTION:
REPLACE 42 SERVICE CONNECTIONS ALONG CROWNDANGER DRIVE.
MATERIALS AND LABOR
' ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION CosT
23 EA | $2,250 |REPLACE SHORT SERVICE $ 51,750
19 EA | 2900 |REPLACE LONG SERVICE 55L1o-oH
(1) sUBTOTAL - MATERIALS AND LABOR 106.850
ll2) PERFORMANCE BOND @ 1.5% OF LINE {1) 1603
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 7,480
ll4) SUBTOTAL - LINES (1), (2) AND (3) $ 115932
[) OVERHEAD - 10% OF LINE (4) 11,503
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 6.956
SUBTOTAL - LINES (4), (5) AND (6) ' s 134,481
[ESTIMATED COST OF CONSTRUCTION Is  13a.481

AFH
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ARIZONA WATER cOMPANY
PRELIMINARY COST ESTIMATE

DATE PREPARED: ‘
7/112012

IPREPARED BY: [APPROVED BY: SYSTEM: |pvisioN:
RDH/AJH FKS PINETOP LAKES NAVAJO
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
NE 1/4 SEC. 3 & NE 1/4 SEC 10-T.8N., R.23E. 25 MAP PT-1 &2

'ROJECT DESCRIPTION:

REPLACE 29 SERVICE CONNECTIONS ALONG BUCK SPRINGS ROAD AND BRIDE TRAIL

CIRCLE.
MATERIALS AND LABOR
QUANTITY UNIT SAUNIT DESCRIPTION ESTlM(.‘.Agg? T

13 EA | $2,250 |REPLACE SHORT SERVICE $ 29250
16 EA | 2,900 |REPLACE LONG SERVICE 46,400

o |
lc1) SUBTOTAL - MATERIALS AND LABOR 75,650
() PERFORMANCE BOND @ 1.5% OF LINE (1) 1 135
l3) SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 5,296
[ suBTOTAL - LINES (1), (2) AND (3) s 82,080
l5) OVERHEAD - 10% OF LINE (4) | 8,208
lie) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 4,925
[suBTOTAL - LINES (4), (5) AND (6) s 95213

[ESTIMATED COST OF CONSTRUCTION s 95213

AFH
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: DATE PREPARED:
ARIZONA WATER cOMPANY
F PRELIMINARY COST ESTIMATE 711/2012
REPARED BY: APPROVED BY: SYSTEM: . |DIVISION:
RDH/AJH FKS PINETOP LAKES NAVAJO
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
SE 1/4 SEC. 10-T.8N., R.23E. 26 MAP PT-2
JPROJECT DESCRIPTION:
REPLACE 65 SERVICE CONNECTIONS ALONG BLUE RIDGE LOOP, RACOON COURT, AND
MOON CREEK COURT.,
MATERIALS AND LABOR
ESTMATED ITEM
QUANTITY UNIT S$/UNIT DESCRIPTION COST
22 EA | $2,250 |REPLACE SHORT SERVICE $ 49,500
43 EA 2,900 |REPLACE LONG SERVICE 124,700
(1) SUBTOTAL - MATERIALS AND LABOR 174200
l(2) PERFORMANCE BOND @ 1.5% OF LINE (1) ‘ 2813
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 12 104
(4) SUBTOTAL - LINES (1), (2) AND (3) $ 189,007
l5) OVERHEAD - 10% OF LINE (4) 16.901
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 11.340
SUBTOTAL - LINES (4), (5) AND (6) ' $ 219,248
ESTIMATED COST OF CONSTRUCTION $ 219,248

AFH ‘
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APPENDIX
11.4.5
Recommended Projects and Preliminary

Cost Estimates
Sedona water system
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DATE PREPARED:
ARIZONA WATER comMmPANY
PRELIMINARY COST ESTIMATE I 7/1/2012
IPREPARED BY: [APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS SEDONA VERDE VALLEY
erOJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
NE 1/4 SEC. 11-T.17N., R 5E. 27 MAP SD-5
PROJECT DESCRIPTION:
REPLACE 12 SERVICE CONNECTIONS ALONG ROUNDUP DRIVE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT S/UNIT DESCRIPTION COST

6 EA__| $4,000 |REPLACE SHORT SERVICE $ 24,000

6 EA | 5,000 |REPLACE LONG SERVICE 30,000
(1) suBTOTAL - MATERIALS AND LABOR 54.000
ll(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 810
[(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 3780
l4) SUBTOTAL - LINES (1), (2) AND (3) $ 58590
l[(5) OVERHEAD - 10% OF LINE (4) 5,850
((6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 4515
[SUBTOTAL - LINES (4), (5) AND (6) ' 67,964
[ESTIMATED COST OF CONSTRUCTION 67.964

AFH
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PRELIMINARY COST ESTIMATE

DATE PREPARED:
ARIZONA WATER CcCOMPANY
l 7/1/2012 "

REPARED BY: [APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS SEDONA VERDE VALLEY JI
ROJEGT LOGATION: . PROJECT NUMBER: REFERENCE MAP:
NW 1/4 SEC. 12-T.17N., R5E. 28 MAP SD-6 jl
FFo.uch DESCRIPTION.
INSTALL 250 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 4 SERVICE CONNECTIONS
ALONG FLAMING ARROW DRIVE.
MATERIALS AND LABOR il
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COSsT
250 | LF | $ 145 [INSTALL 6" DIP w/POLYWRAP $ 36,250
2 EA 4,000 |REPLACE SHORT SERVICE 8,000
2 EA 5,000 |REPLACE LONG SERVICE 10,000
(1) SUBTOTAL - MATERIALS AND LABOR 54 250
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 814
[(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 3798
{(4) SUBTOTAL - LINES (1), (2) AND (3) s 58861
{(5) OVERHEAD - 10% OF LINE (4) 5 886
l(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 3532
SUBTOTAL - LINES (4), (5) AND (6) $ 68279
[ESTIMATED COST OF CONSTRUCTION $ 68279
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PRELIMINARY COST ESTIMATE

TOATE PREPARED: |
ARIZONA WATER coMPANY
l 71112012

REPARED BY: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH EKS . SEDONA VERDE VALLEY
ROJECT LOCATION: —WCT NUMBER: REFERENCE MAP:
SW 1/4 SEC. 12-T.17N., R.5E. 29 MAP SD-6
IIPROJECT DESCRIPTION:
REPLACE 10 SERVICE CONNECTIONS ALONG SAN LUIS CIRCLE.
MATERIALS AND LABOR
QUANTITY UNIT $IUNIT DESCRIPTION EST'MQSSE? TEM
5 EA | $4,000 |REPLACE SHORT SERVICE $ 20,000
5 EA 5,000 |REPLACE LONG SERVICE 25,000
(1) SUBTOTAL - MATERIALS AND LABOR 45,000
2) PERFORMANCE BOND @ 1.5% OF LINE (1) 675
1(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPEGTION 3,150
l4) SUBTOTAL - LINES (1), (2) AND (3) $ 48,825
{(5) OVERHEAD - 10% OF LINE (4) 4883
() PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 2930
[SUBTOTAL - LINES (4), (5) AND (6) | 56,637
[ESTIMATED COST OF CONSTRUCTION $ 56637
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RED:

ARIZONA WATER coOMPANY

, PRELIMINARY COST ESTIMATE 7/1/2012
|PREPARED BY: APPROVED BY. SHEE DIVISION:
RDH/AJH FKS SEDONA VERDE VALLEY
IT’ROJECT LOCATION: PROJECT NUMBER. REFERENCE MAP:
SW 1/4 SEC. 12-T.17N., R.5E. 30 MAP SD-6

JPROJECT DESCRIPTION:
REPLACE 21 SERVICE CONNECTIONS ALONG SANTA BARBARA DRIVE AND SAN MATEO

CIRCLE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT S/UNIT DESCRIPTION cosT
15 EA $ 4,000 [REPLACE SHORT SERVICE $ 60,000
6 EA 5,000 |[REPLACE LONG SERVICE 30,000

(1) SUBTOTAL - MATERIALS AND LABOR 90,000
l2) PERFORMANCE BOND @ 1.5% OF LINE (1) 1,350
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 6300
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 97,650
l(5) OVERHEAD - 10% OF LINE (4) 9,765

(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 5,850

SUBTOTAL - LINES (4), (6) AND (6) $ 113274
[ESTIMATED COST OF CONSTRUCTION $ 113,274

AFH
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EPARED:
ARIZONA WATER coMmPANY
PRELIMINARY COST ESTIMATE ' 71112012
'FﬁEPARED 8Y: APPROVED BY: SYSTEM: DIVISION: |
RDH/AJH FKS SEDONA VERDE VALLEY

[PROJECT LOCATION: PROJECT NUMBER: |REFERENCE MAP:

SW 1/4 SEC. 18-T.17N., R.6E. 31 MAP SD-11

ROJECT DESCRIPTION:
REPLACE 30 SERVICE CONNECTIONS ALONG SOUTH PALISADES DRIVE, OAK RIDGE
LANE, AND CREEK VIEW CIRCLE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COSsT
19 EA | $4,000 |REPLACE SHORT SERVICE $ 76,000
11 EA 5,000 |REPLACE LONG SERVICE 55,000

(1) SUBTOTAL - MATERIALS AND LABOR 131.000
Iﬁz) PERFORMANCE BOND @ 1.5% OF LINE (1) 1,965
(3 SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 9.170
{(4) SUBTOTAL - LINES (1), (2) AND (3) $ 142,435
[(5) OVERHEAD - 10% OF LINE (4) 14.214
ll6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 8.528
[SUBTOTAL - LINES (4), (5) AND (6) 164,877
[ESTIMATED COST OF CONSTRUCTION $ 164,877

AFH

Appendix 11.4.5 Page 26 of 32



L-as dvin

IV SONIIIB

(4284431

S4/HY

Alva

A8 QIAOYdY

OW

A NMYEQ

'39° "NZL°1-8) O3S /L MS

NOLVIO1 193r0dd

"I712HI0 MIIA M3FYO ANV SNV 39014 WVO
‘IAIMA S3AYSITVd HLNOS SNOTY SNOILOANNOD IOIAMIS 0€ FOV1d43Yd

NOLLJINOSIA 1I3M0¥d|

ANVdNOD YA LVM VNOZINYV

e ™ | s_
v
s»\v iL-160
< 1-£60
w3
7Le Nx
[
allg ,,M
Q =180-Sv0
g z
1 wc-w*o <
\ [
& olL-¢2l
o
\\ =
[ARTANS;

INIWIOVISTWUIVITY ONLLLI QV
INTFWIOYIITUAIIVATY 3G 3DIANIS @
V3Ll JOIAM3S ONOT30VIdaN | ¢
V3 61 3DIAMAS LMOHS IOVTd3Y | L
NOISI@ LO3ro¥d NI 0ININY3L30 38 0L  |m=m -
NOILVOOT INVHOAH 3did ONV 3ATWVA
ONIMVHQ AYVYNINITING s mu_._._.—.z<30
\_ J
=0
5>2
s 1
1 (e
S3
Py
0L-940
Ol-Gll
9
3
i3 ®
Z
Wigg 60-2L0 -
w.usﬁ,\vq
% 5&02
u 80-0¢+0
2
S <
5 &&,
N I-£80
L 10d7r0dd :

yagwnn vt QL-L 20

INangoviesRvad NV v (>

Appendix 11.4.5 Page 26 of 32




) DATE PREPARED: ‘
ARIZONA WATER COMPANY
PRELIMINARY COST ESTIMATE 7/11/2012

REPARED BY: APPROVED BY: SYSTEM: DIVISION:
RDH/AJH FKS ____ SEDONA VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
SW 1/4 SEC. 7-T.17N., R6E. 32 MAP SD-7
IF'ROJECT DESCRIPTION:
REPLACE 13 SERVICE CONNECTIONS ALONG LUCERNE ROAD.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COST
8 EA | $4,000 |REPLACE SHORT SERVICE $ 32,000
5 EA | 5000 |REPLACE LONG SERVICE 25,000
[(1) SUBTOTAL - MATERIALS AND LABOR 57 000
l(2) PERFORMANGE BOND @ 1.5% OF LINE (1) ‘ . e85
[(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 3.990
{(4) SUBTOTAL - LINES (1), (2) AND (3) $ 61,845
ll¢5) OVERHEAD - 10% OF LINE (4) 6185
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 3711
[SUBTOTAL - LINES (4), (5) AND (6) ' . s 71740
[ESTIMATED COST OF CONSTRUCTION $ 71,740

AFH
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|
ARIZONA WATER coMPANY
PRELIMINARY COST ESTIMATE 71112012
FEEPARED BY: APPROVED BY: SYSTEM: DIVISION: i
RDH/AJH FKS SEDONA VERDE VALLEY
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
SE 1/4 SEC. 7-T.17N., R.6E. 33 MAP SD-7
ROJECT DESCRIPTION:
INSTALL 300 LF OF 6-INCH DIP w/POLYWRAP AND REPLACE 3 SERVICE CONNECTIONS
ALONG BREWER ROAD.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT S$IUNIT DESCRIPTION COST
300 | LF | $ 145 [INSTALL 6" DIP w/POLYWRAP $ 43,500
3 EA 4,000 |REPLACE SHORT SERVICE 12,000
(1) SUBTOTAL - MATERIALS AND LABOR 56,500
l(2) PERFORMANGE BOND @ 1.5% OF LINE (1) 833
l3) SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 3,885
(4) SUBTOTAL - LINES (1), (2) AND (3) $ 60,218
(5) OVERHEAD - 10% OF LINE (4) 6.022
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 3613
ISUBTOTAL - LINES (4), (5) AND (6) $ 69,852
[ESTIMATED COST OF CONSTRUCTION 69,852

AFH
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ARIZONA WATER cOMPANY

DATE PREPARED:
7/1/2012

PRELIMINARY COST ESTIMATE ,
[PREPARED BY: APPROVED 8Y: SYSTEM: DIVISION: “
RDH/AJH FKS SEDONA VERDE VALLEY
IPROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
NE /4 SEC. 7-T.17N., R 6E. 34 MAP SD-7
[PROJECT DESCRIFTION:
REPLACE 22 SERVICE CONNECTIONS ALONG MANZANITA DRIVE.
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SAUNIT DESCRIPTION - COSsT
16 EA | $4,000 |REPLACE SHORT SERVICE $_ 64,000
6 EA | 5,000 |REPLACE LONG SERVICE 30,000
(1) SUBTOTAL - MATERIALS AND LABOR 94,000
[(2) PERFORMANCE BOND @ 1.5% OF LINE (1) + 410
|3 SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 6580
l4) SUBTOTAL - LINES (1), (2) AND (3) s 101,990
(6) OVERHEAD - 10% OF LINE (4) 10199
l(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 6119
SUBTOTAL - LINES (4), (5) AND (6) $ 118,308
[ESTIMATED COST OF CONSTRUCTION s 118,308

AL
——
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APPENDIX
11.5

Northern Group Infrastructure Replacement
Cost Estimate



ARIZONA WATER comMmpPanNy

PRELIMINARY COST ESTIMATE 71112012
'ARED BY: APPROVED BY: SYSTEM: DIVISION:
[FrowECT DescRIFTOR ﬁiJ
NORTHER GROUP WATER SYSTEMS 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
QUANTITY umIT SUNIT DESCRIPTION Esnmg;;o e
1 LOT | $ 15,365,000 |Pinewood water system $_15,365,000
1 LoT 5,886,000 |Rimrock water system 5,886,000
1 LOT | 11,463,500 |Overgaard water system 11,463,500
1 LOT 3,168,000 |Pinetop Lakes water system 3,168,000
1 LOT | 31,025,500 |Sedona water system 31,025,500
(1) SUBTOTAL - MATERIALS AND LABOR 66,900,000
|(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 1,003,620
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 4,683,560
|(4) SUBTOTAL - LINES (1), (2) AND (3) s -,zm,mtﬁ
|(5) OVERHEAD - 10% OF LINE (4) 7.259.518
|(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 4,355,711
ISUBTOTAL - LINES (4), (5) AND (6) $ 84,210,409
|ESTIMATED COST OF CONSTRUCTION $ 84,210,409 |

AFH
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APPENDIX
11.5.1
Northern Group Infrastructure Replacement

Cost Estimate
Pinewood water system



ARIZONA WATER coMPANY

REPARED 8Y.

PRELIMINARY COST ESTIMATE

71172012

APPROVED BY:

FKS PINEWOOD

VER

DE VALLEY

; AJH

ROJECT LOCATION:

#OJECT DESCRIPTION:

PINEWOOD WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN

MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COST
2,400 EA $ 4,500 |REPLACE PLASTIC SERVICES $ 10,800,000
15,500 LF 110 JREPLACE PROBLEMATIC MAINS w/ 6" DIP 1,705,000
2,860 EA 500 |RETROFIT METER BOXES FOR FREEZE PROTECTION 1,430,000
2,860 EA 500 |INSTALL AMR METER 1,430,000

+ ‘

———

(1) SUBTOTAL - MATERIALS AND LABOR 15,385,000
l2) PERFORMANCE BOND @ 1.5% OF LINE (1) 230,475
§(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 1,075,550
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 16,671,025
[(5) OVERHEAD - 10% OF LINE (4) 1,687,103
|(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 1,000.262
SUBTOTAL - LINES (4), (5) AND (6) $ 19,338,389
ESTIMATED COST OF CONSTRUCTION $ 19,338,380

AFH
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APPENDIX
11.5.2
Northern Group Infrastructure Replacement

Cost Estimate
Rimrock water system



I

ARIZONA WATFER cOMPANY _ :
PRELIMINARY COST ESTIMATE 7/112012

REPARED BY: JAPPROVED BY: SYSTEM: DIVISION:
AJH FKS RIMROCK VERDE VALLEY
JFRGJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
[FrRosECT DESCRIPTION:
RIMROCK WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR ql
) ESTIMATED ITEM
QUANTITY UNIT S/UNIT DESCRIPTION i cosT
1
43,200 LF_ | $ 80 |REPLACE PROBLEMATIC MAINS w/ 6" DIP $ 3,456,000
900 | EA 2,700 |REPLACE GS AND PLASTIC SERVICES 2,430,000
|(1) SUBTOTAL - MATERIALS AND LABOR ' | 5,886,000 |
[(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 88,290 |
|(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 412.020
|(4) SUBTOTAL - LINES (1), (2) AND (3) $ 6,386,310
Es) OVERHEAD - 10% OF LINE (4) 638,631
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 383 179
SUBTOTAL - LINES (4), (5) AND (6) $ 7,408,120
[ESTIMATED COST OF CONSTRUCTION $ 7,408,120

AFH
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APPENDIX
11.5.3
Northern Group Infrastructure Replacement

Cost Estimate
Overgaard water system



ARIZONA WATER COMPANY '
PRELIMINARY COST ESTIMATE 7/1/2012
#REPARED BY: APPROVED BY: [svsTEM: DIVISION:
AJH FKS OVERGAARD ‘ NAVAJO
RE

JFROJECT LOCATION: PROJECT NUMBER: FERENCE MAP:
JrowsToescRToR:
OVERGAARD WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR

QUANTITY UNIT S/UNIT DESCRIPTION ESTM(?;ES'? fTEm
2400 | EA | $2500 |REPLACE PLASTIC SERVICES $ 6,000,000
23700 | LF 55 |REPLACE PROBLEMATIC MAINS w/ 6" DIP 1,303,500
4,160 | EA 500 [RETROFIT METER BOXES FOR FREEZE PROTECTION 2,080,000
4,160 | EA 500 |INSTALL AMR METER 2,080,000

'(l) SUBTOTAL - MATERIALS AND LABOR

kz) PERFORMANCE BOND @ 1.5% OF LINE (1)

L
1 14463,55]
171,953

[(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 802,445
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 12,437,898
1(5) OVERHEAD - 10% OF LINE (4) 1,243,700
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 748,274
SUBTOTAL - LINES (4), (5) AND (6) | $ 14,427,961

IESTIMATED COST OF CONSTRUCTION

$ 14,427,961 |
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APPENDIX
11.5.4
Northern Group Infrastructure Replacement

Cost Estimate
Pinetop Lakes water system



ARIZONA WATER CcOMPANY
PRELIMINARY COST ESTIMATE 71112012
REPARED BY: IAPPROVED BY: |SYSTEM: 3 WSION:
AJH FKS PINETOP LAKES NAVAJO
b’n’ﬁm LOCATION: PROJECT NUMBER: REFERENCE MAP: ‘"
[FrosEcT oEscrPTION:
PINETOP LAKES WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR ]
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COST
. 630 EA | $2,900 |REPLACE PLASTIC SERVICES $ 1,827,000
6,200 | LF 55 |REPLACE PROBLEMATIC WATER MAINS 341,000
1,000 | EA 500 |RETROFIT METER BOXES FOR FREEZE PROTECTION 500,000
1,000 | EA 500 |INSTALL AMR METER 500,000
I -
| ]
|(1) SUBTOTAL - MATERIALS AND LABOR 3,168,000
[(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 47 520
{(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 221760
[(4) SUBTOTAL - LINES (1), (2) AND (3) $ 3,437,280
I(i)'OVERHEAD - 10% OF LINE (4) 343728
ke) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 206.237
[SUBTOTAL - LINES (4), (5) AND (6) - $ 3,987,245
|[ESTIMATED COST OF CONSTRUCTION i $ 3,987,245

AFH
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APPENDIX
11.5.5
Northern Group Infrastructure Replacement

Cost Estimate
Sedona water system



ARIZONA WATER cOMPANY

P

PRELIMINARY COST ESTIMATE 71112012
REPARED BY: [APPROVED BY: SYSTEM:
AJH- FKS SEDONA VERDE VALLEY
JPROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
LTOJE’CT DESCRIPTION:
SEDONA WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
ESTWATED ITEM
QUANTITY UNIT S/UNIT DESCRIPTION COST
101,900 tF_|$ 145 |REPLACE PROBLEMATIC MAINS w/ 6" DIP $ 14,775,500
3250 | EA | 5000 |REPLACE GS AND PLASTIC SERVICES 16,250,000

() SUBTOTAL ~MATERIALS AND LABOR [ 31.025.500
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 465 383
[(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 2 171785
l4) SUBTOTAL - LINES (1), (2) AND (3) $ 33,662,668
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 2019.760
ISUBTOTAL - LINES (4), (5) AND (6) $ 39,048,694
|ESTIMATED COST OF CONSTRUCTION $ 39,048,654

AFH
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APPENDIX
11.6
Buried No Longer:

Confronting America's
Water Infrastructure Challenge



BURIED NO LONGER:

Confronting America’s Water Infrastructure Challenge

The Authoritative Resource on Safe Water®

Appenix 11.6 Page 1 of 37



Acknowledgments

This report was developed by the American Water Works Association under

the direction of its Water Utility Council, through Stratus Consulting in Boulder,
Colorado. Significant portions of the analyses described in this report were
initiated or developed by John Cromwell, who unfortunately passed away before
this project was completed. John was a true visionary, a wonderful friend and
colleague, and an ardent believer in promoting sound management of water
system infrastructure. We hope this report does proper service to John's intent,
integrity and passion. Special recognition is also due to Bob Raucher, who
completed the work with great attention to detail, patience and outstanding
professionalism.

Haydn Reynolds is the developer of the Nessie Model and managed all the
empirical investigations in this report. His continued engagement in the
development of this report has been exemplary, as has been his willingness

to address the many questions involved in the transition of the final report
preparation from John Cromwell to Bob Raucher and others at Stratus
Consulting. Finally, but not least, a number of AWWA utility members did
significant work on this project, including Dave Rager (who chairs the Water
Utility Council), Mike Hooker (who was WUC chair when the report was initiated),
Aurel Arndt (who chairs the advisory work group on this project), and Joe Bella,
John Sullivan, Richard Talley, Robert Walters, and Dave Weihrauch, all of whom
made significant contributions as members of the advisory work group.

Project Funding

Funding for this project was provided by the Water Industry Technical Action
fund (WITAF). WITAF is funded through AWWA organizational member dues.
It supports activities, information, and analysis to advance sound and effective
drinking water legislation, regulation and policy. :

2 BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE

Appenix 11.6 Page 2 of 37



Introduction. A new kind of challenge is emerging in the United States, one
that for many years was largely buried in our national consciousness. Now it can
be buried no longer. Much of our drinking water infrastructure, the more than one
million miles of pipes beneath our streets, is nearing the end of its useful life

and approaching the age at which it needs to be replaced. Moreover, our shifting
population brings significant growth to some areas of the country, requiring larger
pipe networks to provide water service.

As documented in this report, restoring existing water
systems as they reach the end of their useful lives and
expanding them to serve a growing population will cost at
least $1 trillion over the next 25 years, if we are to maintain
current levels of water service. Delaying the investment can
result in degrading water service, increasing water service
disruptions, and increasing expenditures for emergency
repairs. Ultimately we will have to face the need to “catch
up” with past deferred investments, and the more we delay
the harder the job will be when the day of reckoning comes.

In the years ahead, all of us who pay for water service will
absorb the cost of this investment, primarily through higher
water bills. The amounts will vary depending on community
size and geographic region, but in some communities
these infrastructure costs alone could triple the size of a
typical family’s water bills. Other communities will need to
collect significant “impact” or development fees to meet the needs of a growing
population. Numerous communities will need to invest for replacement and
raise funds to accommodate growth at the same time. Investments that may be
required to meet new standards for drinking water quality will add even more to
the bill.

Although the challenge to our water infrastructure has been less visible than other
infrastructure concerns, it's no less important. Our water treatment and delivery
systems provide public health protection, fire protection, economic prosperity and
the high quality of life we enjoy. Yet most Americans pay less than $3.75 for every
1,000 gallons of safe water delivered to their taps.

This report demonstrates that as a nation, we need to bring the conversation
about water infrastructure above ground. Deferring needed investments today
will only result in greater expenses tomorrow and pass on a greater burden to
our children and grandchildren. It's time to confront America’s water
infrastructure challenge.

The Era of Infrastructure Replacement. More than a decade ago

the American Water Works Association (AWWA) announced that a new era was
dawning: the replacement era, in which our nation would need to begin rebuilding
the water and wastewater systems bequeathed to us by earlier generations. Our
seminal report—Dawn of the Replacement Era—demonstrated that significant
investments will be required in coming decades if we are to maintain the water
and wastewater systems that are so essential to our way of life.

BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE 3
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The Dawn report examined 20 water systems, using a relatively new technique
to build what came to be called a “Nessie Curve” for each system. The Nessie
Curve, so called because the graph follows an outline that someone likened to a
silhouette of the Loch Ness Monster, revealed that each of the 20 water systems
faced unprecedented needs to rebuild its underground water infrastructure—its
pipe network. For each system, the future investment was an “echo” of the
demographic history of the community, reflecting succeeding generations of
pipe that were laid down as the community grew over many years. Most of those
generations of pipe were shown to be coming to an end of their useful service
lives in a relatively compressed period. Like the pipes themselves, the need for
this massive investment was mostly buried and out of sight. But it threatens our
future if we don't elevate it and begin to take action now.

The present report was undertaken to extend the Dawn report beyond those

20 original cities and encompass the entire United States. The results are
startling. They confirm what every water utility professional knows: we face

the need for massive reinvestment in our water infrastructure over the coming
decades. The pipe networks that were largely built and paid for by earlier
generations—and passed down to us as an inheritance—last a long time, but
they are not immortal. The nation’s drinking water infrastructure—especially the
underground pipes that deliver safe water to America’s homes and businesses—
is aging and in need of significant reinvestment. Like many of the roads, bridges,
and other public assets on which the country relies, most of our buried drinking
water infrastructure was built 50 or more years ago, in the post-World War |l era
of rapid demographic change and economic growth. In some older urban areas,
many water mains have been in the ground for a century or longer.

Given its age, it comes as no surprise that a large proportion
of US water infrastructure is approaching, or has already
reached, the end of its useful life. The need to rebuild these
pipe networks must come on top of other water investment
needs, such as the need to replace water treatment plants
and storage tanks, and investments needed to comply with
standards for drinking water quality. They also come on top
of wastewater and stormwater investment needs which—
judging from the US Environmental Protection Agency’s
(USEPA) most recent “gap analysis”—are likely to be as large
as drinking water needs over the coming decades. Moreover,
both water and wastewater infrastructure needs come on

& top of the other vital community infrastructures, such as
streets, schools, etc.

Prudent planning for infrastructure renewal requires credible,
analysis-based estimates of where, when, and how much
pipe replacement or expansion for growth is required. This
report summarizes a comprehensive and robust national-level analysis of the
cost, timing, and location of the investments necessary to renew water mains
over the coming decades. It also examines the additional pipe investments we
can anticipate to meet projected population growth, regional population shifts,
and service area growth through 2050.
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This analysis is based on the insight that there will be “demographic echoes” in
which waves of reinvestment are driven by a combination of the original patterns
of pipe investment, the pipe materials used, and local operating environments.
The report examines the reinvestment demands implied by these factors, along
with population trends, in order to estimate needs for
pipe replacement and concurrent investment demands to
accommodate population growth.

Although this report does not substitute for a careful and
detailed analysis at the utility level as a means of informing
local decisions, it constitutes the most thorough and
comprehensive analysis ever undertaken of the nation’s
drinking water infrastructure renewal needs. The keys to
our analysis include the following:

1. Understanding the original timing of water system
development in the United States.

2. Understanding the various materials from which pipes were
made, and where and when the pipes of each material
were likely to have been installed in various sizes.

3. Understanding the life expectancy of the various types and
sizes of pipe (“pipe cohorts”) in actual operating environments.

4. Understanding the replacement costs for each type and size of pipe.

5. Developing a probability distribution for the “wear-out” of each pipe cohort.

Methodology

For this report, we differentiated across four water system size categories™:

= Very small systems (serving fewer than 3,300 people, representing
84.5% of community water systems).

= Small systems (3,300 to 9,999 served, representing 8.5% of community
water systems).

® Medium-size systems (10,000 to 49,999 served, representing over
5.5% of systems). And,

m Large systems (serving more than 50,000 people, representing
1.5% of community water systems).

* Note that the water system size categories used in this analysis are not identical to the size
categories USEPA uses for regulatory purposes. Note also that although data were analyzed
based on these four size categories, some of the graphs that accompany this report combine
medium-size and small systems. This is done for simplicity in the visual presentation, when the
particular dynamics being represented are closely similar for medium-size and small systems.
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Next, we divided the country into four regions (Northeast, Midwest, South, and
West), as shown in Figure 1. These regions are not equal in population, but they
roughly share certain similarities, including their population dynamics and the

Figure 1: Regions Used In This Report
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historical patterns of pipe installation driven by those dynamics. Data published
by USEPA, the water industry, and the US Census Bureau were tapped to obtain a
solid basis for regional pipe installation profiles by system size and pipe diameter.
The US Census Bureau has produced a number of retrospective studies of the
changes in urban and rural circumstances between 1900 and 2000 that proved
especially useful in this analysis. The report also used the AWWA Water/Stats
database, the USEPA Community Water Supply Survey, and data from the 2002
Public Works Infrastructure Survey (PWIS) as essential inputs in the analysis.

Figure 2: Historic Investment Profile for All US Water Systems, 1850-2000
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In addition, we conducted a limited survey of professionals in the field concerning
pipe replacement issues and other relevant “professional knowledge.” The
national aggregate for the original investment in all types and sizes of pipes is
shown in Figure 2, while Figure 3 shows the aggregate current replacement value
of water pipes by pipe material and utility size, totaling over $2.1 trillion.
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Figure 3: Aggregate Replacement Value of Water Pipes by Pipe Material and Utility Size
(millions 2010 $s) .

Region

Northeast Large 48,958 8,995 5,050 2,308 1,875 335 0 67,522
Northeast Medium & Small | 66,357 61,755 28,777 26,007 16,084 5,533 |6,899 | 211,411
Northeast Very Small 14,491 15,992 10,661 7,281 7,937 329 462 57,152

Midwest Large 37,413 9,151 3,077 2,504 1,098 784 512 54,539
Midwest Medium & Small | 74,654 92,106 51,577 37,248 130,506 |8682 | 11,152 | 305925
Midwest Very Small 37,597 28,943 25464 12,428 19,720 |601 828 125,581

Southeast Large 30,425 28,980 |29,569 |[21229 |14,936 |9,337 |7227 |141,703

South Medium & Small 54,772 98,608 | 140,079 | 103,659 | 102,804 | 21,394 | 17,160 | 538,475
South Very Small 43,183 24,998 | 49,791 34,529 | 47,823 1,461 | 1,244 | 203,028
West Large 15,448 16,056 | 28,949 | 14,774 14,723 7443 |6,215 | 103,607

West Medium & Small 15,775 50,145 70,355 |50,541 |48885 |12,276 |9,806 |257,782
West Very Small 16,344 11,199 17,910 13,166 17,245 545 453 76,862
Total 455,416 | 446,927 | 461,258 | 325,674 | 323,637 | 68,719 | 61,957 | 2,143,589

CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

Finally, we used historical data on the production and use of seven major types of
pipe with 14 total variations (Figure 4) to estimate what kinds of pipe were installed
in water systems in particular years. This was validated by field checking with a
sample of water utilities as well as checking against the original Nessie analysis.
Together these steps resulted in the development of 16 separate inventaries

(four regions with four utility sizes in each region), with seven types of pipe in

each inventory, thus providing the most comprehensive picture of the nation’s
water pipe inventory ever assembled. Note that in some of the report’s graphs,
“long-" and “short-lived” versions of certain pipe materials are combined, for
purposes of visual simplicity in the presentation.

In order to consider growth, it was also necessary to examine population trends
across rural, suburban, and urban settings over the past century. US Census Bureau

Figure 4: Historic Production and Use of Water Pipe by Material

intemat External -
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Protection __Protection
Steel Weided None None
Steel Wekded  Cormert Nors
Cast tron (P Cast) Lead None Nore
Cast kon Lesd Nove Nore
Cast bon Lead Cament None
Cast ron Leaite None None.
Cast von Lesdie  Coment Nore
Castbon Ruber  Coment None
Ouetia ko Rubber  Cemert Nore
Ductie kon Ruber  Cemerd  PE Ecasemerd
Asbestos Canert futber  Material Materal
Reinkrced Cone Rutber  Materal Matena!
Prestressed Conc. Rutber Material Materat
Polyvinyl Chloride (PVC) Rutber  Matedal Materal
e —
Predominantly in Use
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projections of demographic trends allowed the development
of infrastructure need profiles for growth through 2050 in
each of the regions and utility size categories (for the latter
purpose, city size was used as a proxy for utility size).

The study generally assumes that utilities continue efforts

to manage the number of main breaks that occur per mile

of pipe rather than absorb increases in pipe failures. That

is, the study assumes utilities will strive to maintain current
levels of service rather than allow increasing water service
outages. We assume that each utility’s objective is to make
these investments at the optimal time for maintaining current
service levels and to avoid replacing pipes while the repairs
are still cost-effective. Ideally, pipe replacement occurs at

the end of a pipe’s “useful life”; that is, the point in time

when replacement or rehabilitation becomes
less expensive in going forward than the costs of
numerous unscheduled breaks and associated
emergency repairs.

With this data in hand and using the assumptions
above, we projected the “typical” useful service
life of the pipes in our inventory using the
“Nessie Model”™. The model embodies pipe
failure probability distributions based on

many utilities’ current operating experiences,
coupled with insights from extensive research
and professional experiences with typical pipe

conditions at different ages and sizes, according to pipe material. The analysis
used seven different types of pipe in three diameters and addressed pipe
inventories dating back to 1870. Estimated typical service lives of pipes are

Figure 5: Average Estimated Service Lives by Pipe Materials (average years of service)

D d D D A A P 0
Northeast Large 130 | 120 100 110 50 80 80 100 100 100
Midwest Large 125 | 120 85 110 50 100 85 55 80 105
South Large 110 100 100 105 55 100 80 55 70 105
West Large 115 100 75 110 60 105 75 70 95 75
Northeast Medium & Small 115 120 100 110 55 100 85 100 100 100
Midwest Medium & Small 125 | 120 85 110 50 70 70 55 80 105
South Medium & Smali 105" | 100 100 105 55 - 100 80 55 70° 105
West Medium & Small 105 | 100 75 110 60 105 75 70 95 75
Northeast Very Small 15 [ 120 100 120 60 100 85 100 100 100
Midwest Very Small 135 | 120 85 110 60 80 75 55 80 105
South Very Small 130 | 110 100 105 55 100 80 H5 70 105
West Very Small 130 | 100 75 110 60 105 65 70 95 75
LSL indicates a relatively long service life for the material resulting from some combination of benign ground conditions and
evolved laying practices etc.

SSL indicates a relatively short service life for the material resulting from some combination of harsh ground conditions and
early laying practices, efc.
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Figure 6: Aggregate Needs for Investment in Water Mains Through 2035 and 2050, by Region
2011-2035 Totals

. 7

Total $526,438 $498 285 51 024 724
2011-2050 Totals

[@i0sM) |Roplacement_JGrowth  [Tow |8

$394,219 sa92403  [seseri2

Total $951,283 $802,242 $1,753,525

reflected in Figure 5. Note that the actual lives of pipes may be quite different in a
given utility. Because pipe life depends on many important local variables as well
as upon utility practices, predicting the actual life expectancy of any given pipe is
outside the scope of this study. Many utilities will have
pipes that last much longer than these values suggest
while others will have pipes that begin to fail sooner.
However, these values have been validated as national
“averages” by comparing them to actual field experience
in a number of utilities throughout the country. The
model also includes estimates of the indicative costs to
replace each size category of pipe, as well as the cost
to repair the projected number of pipe breaks over time
according to pipe size.

The analysis of pipe replacement needs is compiled in
the Nessie Model by combining the demographically
based pipe inventories with the projected effective
service lifetimes for each pipe type. This yields an
estimate of how much pipe of each size in each region
must be replaced in each of the coming 40 years.
Factoring in the typical cost to replace these pipes,

we derive an estimate of the total investment cost for
each future year. The model then derives a series of
graphs (the Nessie curves) that depict the amount of
spending required in each future year to replace each

of the different pipe types by utility size and region.
Aggregating this information, we derived the dollar value
of total drinking water infrastructure replacement needs
over the coming 25 and 40 years for each utility size category per region, and for
the United States.
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Key Findings

1. The Needs Are Large. investment needs for buried drinking water
infrastructure total more than $1 trillion nationwide over the next 25 years,
assuming pipes are replaced at the end of their service lives and systems are
expanded to serve growing populations. Delaying this investment could mean
either increasing rates of pipe breakage and deteriorating water service, or
suboptimal use of utility funds, such as paying more to repair broken pipes
than the long-term cost of replacing them. Nationally, the need is close to
evenly divided between replacement due to wear-out and needs generated
by demographic changes (growth and migration).

Over the coming 40-year period, through 2050, these needs exceed $1.7 trillion.
Replacement needs account for about 54% of the national total, with about
46% attributable to population growth and migration over that period.

Figure 6 (previous page) shows aggregate needs for investment in water mains
through 2050, due to wear-out and population growth.

2. Household Water Bills Will Go Up. important caveats are
necessary here, because there are many ways that the increased investment in
water infrastructure can be allocated among customers. Variables include rate
structures, how the investment is financed, and other important local factors. But
the level of investment required to replace worn-out pipes and maintain current
levels of water service in the most affected communities could in some cases
triple household water bills. This projection assumes the costs are spread evenly
across the population in a “pay-as-you-go” approach (See “The Costs Keep
Coming” below). Figures 7 and 8 illustrate the increasing cost of water that can
be expected by households for replacement, and for replacement plus growth,
respectively, The utility categories shown in these figures are presented to depict
a range of household cost impacts, from the least-to-the-most affected utilities.

Figure 7: Costs per Household for Water Main Replacement by Utility Size and Region

Water Main Costs per Household: Replacement (constant $2010)
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Figure 8: Costs per Household for Water Main Replacement Plus Growth

Water Main Costs per Household: Replacement + Growth (constant $2010)
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With respect to the cost of growth, other caveats are important. Many
communities expect growth to pay or help pay for itself through developer fees,
impact fees, or similar charges. In such communities, established residents will
not be required to shoulder the cost of population growth to the extent that these
fees recover those costs. But regardless of haw the costs of replacement and
growth are allocated among builders, newcomers, or established residents, the
total cost that must be borne by the community will still rise.

3. There Are Important Regional Differences. The growing
national need affects different regions in different ways. In general, the South
and the West will face the steepest investment challenges, with total needs
accounting for considerably more than half the national total (see Figures 6 and
9). This is largely attributable to the fact that the population of these regions is
growing rapidly. In contrast, in the Northeast and Midwest, growth is a relatively
small component of the projected need. However, the population shifts away
from these regions complicate the infrastructure challenge, as there are fewer
remaining local customers across whom to spread the cost of renewing their
infrastructure.

Figure 9: Water Main Replacement Costs per Region
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This regional perspective reveals the inherent difficulty of managing infrastructure
supply and demand. Although water pipes are fixed in place and long-lasting, the
population that drives the demand for these assets is very mobile and dynamic.
People move out of one community, leaving behind a pipe network of fixed

size but with fewer customers to support it. They move into a new community,
requiring that the water system there be expanded to serve the new customers.

4. There Are Important Differences Based on System Size.

As with many other costs, small communities may find a steeper challenge ahead
on water infrastructure. Small communities have fewer people, and those people
are often more spread out, requiring more pipe “miles per customer” than larger
systems. In the most affected small communities, the study suggests that a
typical three-person household could see its drinking water bill increase by as
much as $550 per year above current levels, simply to address infrastructure
needs, depending as always on the caveats identified above.

In the largest water systems, costs can be spread over a large population

base. Needed investments would be consistent with annual per household

= COStincreases ranging from roughly $75 to more

than $100 per year by the mid-2030s, assuming

the expenses were spread across the population

" in the year they were incurred. Figure 10 illustrates
the differing total costs of required investment by

* system size.

5. The Costs Keep Coming. The national-
level investment we face will roughly double from
about $13 billion a year in 2010 to almost
$30 billion annually by the 2040s for replacement
alone. If growth is included, needed investment
must increase from a little over $30 billion today
to nearly $50 billion over the same period. This level
of investment must then be sustained for many years,
if current levels of water service are to be maintained.
Many utilities will have to face these investment
needs year after year, for at least several decades.
. Thatis, by the time the last cohort of pipes analyzed
in this study (predominantly the pipes laid between
the late 1800s and 1960) has been replaced in, for
example, 2050, it may soon thereafter be time to
begin replacing the pipes laid after 1960, and so on.
. In that respect, these capital outlays are unlike those
required to build a new treatment plant or storage tank, where the capital costs
are incurred up front and aren’t faced again for many years. Rather, infrastructure
renewal investments are likely to be incurred each year over several decades.
For that reason, many utilities may choose to finance infrastructure replacement
on a “pay-as-you-go” basis rather than through debt financing.
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Figure 10: Total Water Main Replacement and Growth Needs by System Size

Total Water Main Investment Needs for Asset
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6. Postponing Investment Only Makes the Problem Worse.
Overlooking or postponing infrastructure renewal investments in the near term will
only add to the scale of the challenge we face in the years to come. Postponing
the investment steepens the slope of the investment curve that must ultimately
be met, as shown in Figure 11 (next page). It also increases the odds of facing
the high costs associated with water main breaks and other infrastructure
failures. The good news is that not all of the $1 trillion investment through 2035
must be made right now. There is time to make suitable plans and implement
policies that will help address the longer-term challenge. The bad news is that the
required investment level is growing, as more pipes continue to age and reach the
end of their effective service lives.

As daunting as the figures in this report are, the prospect of not making the
necessary investment is even more chilling. Aging water mains are subject to
more frequent breaks and other failures that can threaten public health and
safety (such as compromising tap water quality and fire-fighting flows). Buried
infrastructure failures also may impose significant damages (for example, through
flooding and sinkholes), are costly to repair, disrupt businesses and residential
communities, and waste precious water resources. These maladies weaken our
economy and undermine our quality of life. As large as the cost of reinvestment
may be, not undertaking it will be worse in the long run by almost any standard.

This suggests that a crucial responsibility for utility managers now and in

the future is to develop the processes necessary to continually improve their
understanding of the “replacement dynamics” of their own water systems. Those
dynamics should be reflected in an Asset Management Plan (AMP) and, of
course, in a long-term capital investment plan. The 2006 AWWA Report Water
Infrastructure at a Turning Point includes a full discussion of this issue.
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Figure 11: Effect of Deferring Investment Five Years with a Ten-Year Make-Up Period

Asset Replacement:
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Conclusion

Because pipe assets last a long time, water systems that were built in the latter
part of the 19th century and throughout much of the 20th century have, for the
most part, never experienced the need for pipe replacement on a large scale.
The dawn of the era in which these assets will need to be replaced puts a
growing financial stress on communities that will continually increase for
decades to come. It adds Jarge and hitherto unknown expenses to the more
apparent above-ground spending required to meet regulatory standards and
address other pressing needs.

It is important to reemphasize that there
are significant differences in the timing
and magnitude of the challenges facing
different regions of the country and
different sizes of water systems. But the
investments we describe in this report
are real, they are large, and they are
coming.

The United States is reaching a
crossroads and faces a difficult choice.
We can incur the haphazard and
growing costs of living with aging and
failing drinking water infrastructure.

Or, we can carefully prioritize and
undertake drinking water infrastructure
renewal investments to ensure that our
water utilities can continue to reliably
and cost-effectively support the public
health, safety, and economic vitality of our communities. AWWA undertook this
report to provide the best, most accurate information available about the scale
and timing of these needed investments.
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It is clear the era AWWA predicted a decade ago—the replacement era—has
arrived. The issue of aging water infrastructure, which was buried for years, can
be buried no longer. Ultimately, the cost of the renewal we face must come from
local utility customers, through higher water rates. However, the magnitude

of the cost and the associated affordability and other adverse impacts on

|

communities—as well as the varying degrees of impact to be felt across regions
and across urban and rural areas—suggest that there is a key role for states and
the federal government as well. In particular, states and the federal government
can help with a careful and cost-effective program that lowers the cost of
necessary investments to our communities, such as the creation of a credit
support program—for example, AWWA's proposed Water Infrastructure Finance
and Innovation Authority (WIFIA).

Finally, in many cases, difficult choices may need to be made between competing
needs if water bills are to be kept affordable. Water utilities are willing to ask
their customers to invest more, but it’s important this investment be in things
that bring the greatest actual benefit to the community. Only in that spirit can

we achieve the goal to which we all aspire, the reliable provision of safe and
affordable water to all Americans.
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Additional Information and Resources.

A full and robust infrastructure analysis is an indispensable tool for decision
making by water and wastewater utilities. This report does not substitute for
such detailed local analysis for purposes of designing an infrastructure asset
management program for individual utilities.

Additional information is available from AWWA concerning asset management.
Particular attention should be given to the WITAF reports Dawn of the
Replacement Era, Avoiding Rate Shock, Thinking Outside the Bill and Water
Infrastructure at a Turning Point. In addition, Manual M1, Principles of Water
Rates, Fees, and Charges, and the AWWA Utility Management Standards may be
helpful. For more information, visit the AWWA Bookstore at www.awwa.org/store.

A number of graphs and figures from this report are also available through the
AWWA website at www.awwa.org/infrastructure. They include:

Estimated Distribution of Mains by Material Household Cost of Needed Investment
Northeast and Midwest by Region and Size of Utility
South and West
Northeast
Proportion of 2010 Systems Built by Year Large
Northeast Medium
Midwest Small
South Very Small
West
Midwest
Investment for Replacement Plus Growth, Large
by Region and Size of Utility Medium
Small
Northeast Very Small
Large
Medium South
Small Large
Very Small Medium
Small
Midwest Very Small
Large
Medium West
Small Large
Very Small Medium
Small
South Very Small
Large
Medium
Small
Very Small
West
Large
Medium
Small
Very Small

www.awwa.org/infrastructure
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Proportion of Current System Built by Decade: All Regions
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Proportion of Current System Built by Decade: Midwest
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Proportion of Current System Built by Decade: South
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Investment for Replacement & Growth

Northeast Large
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Cl: cast iron: CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe
Investment for Replacement & Growth
Northeast Medium
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Ci: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

The charts show needs for replacement of particular types of pipe and for growth (see the keys below
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.

27  BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE

Appenix 11.6 Page 22 of 37



Investment for Replacement & Growth

Northeast Small
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

Investment for Replacement & Growth
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

o
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The charts show needs for replacement of particular types of pipe and for growth (see the keys below
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.
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Investment for Replacement & Growth
Midwest Large
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chioride;
PCCP: prestressed concrete cylinder pipe

Investment for Replacement & Growth
Midwest Medium
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;

PCCP: prestressed concrete cylinder pipe
The charts show needs for replacement of particular types of pipe and for growth (see the keys below

and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.
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Investment for Replacement & Growth

Midwest Small
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CI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe
Investment for Replacement & Growth
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;

PCCP: prestressed concrete cylinder pipe
The charts show needs for replacement of particular types of pipe and for growth (see the keys below
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.

2025
2035 +

a 8
o
~

2010
0

BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE 25

Appenix 11.6 Page 25 of 37



Investment for Replacement & Growth

South Large
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

Investment for Replacement & Growth
South Medium
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

The charts show needs for replacement of particular types of pipe and for growth (see the keys below
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.
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Investment for Replacement & Growth

South Small
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe
Investment for Replacement & Growth
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ClI: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

The charts show needs for replacement of particular types of pipe and for growth (see the keys below
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.
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Investment for Replacement & Growth

West Large
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chioride;
PCCP: prestressed concrete cylinder pipe
Investment for Replacement & Growth
West Medium
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;

PCCP: prestressed concrete cylinder pipe

The charts show needs for replacement of particular types of pipe and for growth (see the keys below
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.
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Investment for Replacement & Growth
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV polyvinyl chioride;
PCCP: prestressed concrete cylinder pipe

Investment for Replacement & Growth
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chioride;
PCCP: prestressed concrete cylinder pipe

The charts show needs for replacement of particular types of pipe and for growth (see the keys below
and to the right of the chart). An artifact of the model and US Census data result in an apparent upward
or downward “spike” in growth-related needs between certain decades. In reality, the apparent sudden
shift in growth-related needs will be spread more evenly over the years bridging each decade to the next.
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Household Cost of Needed Investment
for Replacement Plus Growth*

Northeast Large
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

Household Cost of Needed Investment
for Replacement Plus Growth*
Northeast Medium

$150

$100

$50

$0 ]
2 2 ° & 3 A S < 3
N o~ N ~N ~N N N N o~
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

The charts show per household costs for replacement, and for replacement plus growth. The model assumes
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth-
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be
spread more evenly over the years bridging each decade to the next.”
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Household Cost of Needed Investment
for Replacement Plus Growth*
Northeast Small
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

Household Cost of Needed Investment
for Replacement Plus Growth*
Northeast Very Small
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

The charts show per household costs for replacement, and for replacement plus growth. The model assumes
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth-
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be
spread more evenly over the years bridging each decade to the next.”
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Household Cost of Needed Investment
for Replacement Plus Growth*

Midwest Large
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

Household Cost of Needed Investment
for Replacement Plus Growth*
Midwest Medium
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

The charts show per household costs for replacement, and for replacement plus growth. The model assumes
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth-
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be
spread more evenly over the years bridging each decade to the next.”
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Household Cost of Needed Investment
for Replacement Plus Growth*
Midwest Small
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.
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for Replacement Plus Growth*
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

The charts show per household costs for replacement, and for replacement plus growth. The model assumes
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census
data. An artifact of the model and US Census data resuit in an apparent upward or downward “spike” in growth-
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be
spread more evenly over the years bridging each decade to the next.”
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Household Cost of Needed Investment
for Replacement Plus Growth*

South Large
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

Household Cost of Needed Investment
for Replacement Plus Growth*
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

The charts show per household costs for replacement, and for replacement plus growth. The model assumes
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth-
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be
spread more evenly over the years bridging each decade to the next.”
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Household Cost of Needed Investment
for Replacement Plus Growth*
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.
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*This assumes costs are spread evenly across households of 2.6 persons each, based on data from the US Census.

The charts show per household costs for replacement, and for replacement plus growth. The model assumes
costs are spread evenly over households averaging 2.6 persons per household in accordance with US Census
data. An artifact of the model and US Census data result in an apparent upward or downward “spike” in growth-
related needs between certain decades. In reality, the apparent sudden shift in growth-related needs will be
spread more evenly over the years bridging each decade to the next.”
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|IN THE MATTER OF THE APPLICATION OF

ARIZONA WATER COMPANY
Robert W. Geake (No. 009695)

Vice President and General Counsel
3805 N. Black Canyon Highway
Phoenix, Arizona 85012-5351
Telephone: (602) 240-6860

BEFORE THE ARIZONA CORPORATION COMMISSION

ONA WATER COMPANY, AN ARIZONA Docket No. W-01445A-08-0440
ORPORATION, FOR A DETERMINATION OF
FAIR VALUE OF ITS UTILITY PLANT
CERTIFICATE OF FILING
PROPERTY, AND FOR ADJUSTMENTS COMPLIANCE ITEM

O ITS RATES AND CHARGES FOR UTILITY
SERVICE AND FOR CERTAIN RELATED
APPROVALS BASED THEREON.

compliance item in this docket no later than December 31, 2011.

which is attached hereto as attachment A.
_ Vil
RESPECTFULLY SUBMITTED this §0 day of December, 2011.

ARIZONA WATER coMpPANY

By: .
Robert W. Geake
Vice President and General Counsel
Arizona Water Company
P. O. Box 29006
Phoenix, AZ 85038
Attorney for Applicant

UARATECABE2008 GENERAL FILING\CERT QF FILING_WATER LOSS REPORT 12.18_14.00C
RWGIRC 121202011 233 PM %

* The Arizona Corporation Commission, in Decision No. 71845 (the "Decision") at page
93, lines 3-8, ordered Arizona Water Company (the "Company"), under the circumstances
therein detailed, to submit a detailed cost analysis and explanation demonstrating why reducing
water loss for each of its systems to less than 10 percent is not cost effective. Such water loss
report (the "Water Loss Report”) was further ordered to be filed with Docket Control as a

Accordingly, the Company is now filing with Docket Control the Water Loss Report
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CERTIFICATE OF SERVICE

An original and thirteen (13) copies of the foregoing were delivered this 35'3ay of December,
2011 to: ‘

Docketing Supervisor

Docket Control Division

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

A copy of the foregoing was mailed tbisﬂﬁfl'ay of December, 2011 to:

Dwight D. Nodes

Assistant Chief Administrative Law Judge
Hearing Division

Arizona Corporation Commission

1200 West Washington Street -

{| Phoenix, Arizona 85007

Wesley-C. Van Cleve, Attomey
Nancy L. Scott, Attorney

Legal Division

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Michelle Wood, Attorey

Residential Utility Consumer Office
1110 West Washington Street, Suite 220
Phoenix, Arizona 85007

Nicholas J. Enoch

Jarrett J. Haskovec

Lubin & Enoch, PC

349 North Fourth Avenue
Phoenix, Arizona 85003
Attorneys for IBEW Local 387

|| Michelle Van Quatham

Ryley, Carlock & Applewhite

One North Central Avenue, Suite 1200
Phoenix, Arizona 85004

Attorneys for Abbott Laboratories
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PLAN TO REDUCE WATER LOSSES

Water Systems Evaluated in this Report
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1.0 EXECUTIVE SUMMARY

This report on Arizona Water Company's (the "Company") Plan to Reduce Water Losses
was prepared for the Company's water systems that had not achieved a water loss rate of less
than 10 percent by July 1, 2011, pursuant to Arizona. Corporation Commission (the
"Commission™) Decision No. 71845, dated August-25, 2010. The Commission directed the
Company to evaluate these water systems and prepare a report demonstrating how the Company
plans to reduce water losses to less than 10 percent, or why it is not cost effective to do so in
Decision No. 71845. Water systems with water losses greatet than 10 percent, which are the
subject of this report, include the Coolidge Airport, Pinetop Lakes, Overgaard, Miami, Rimrock,
Bisbee and Pinewood water systems.

The Company has made a significant effort to reduce water losses by monitoring its water
systems, detecting and repairing leaks, replacing infrastructure, performing meter maintenance
and selecting the most appropriate meters for each application. This report shows that the
frequency of water main and service line leaks and breaks is increasing due to the effects of
aging and that failing water mains and services should be replaced.

There are over 320 miles of water mains currently in sexvice in the seven water systems
contained in this report. Different types of materials have been-used for water mains throughout
the past 100 years, with steel, galvanized steel, cast iron, cement asbestos and ductile iron pipe
first used in the 1900s, 1910s, 1920s, 1930s and 1986, respectlvely Ductile iron pipe has been
used almost exclusively for new water main installations since 1986. Other less common types
of water mains have alsobeenused,butaccountforonlyamallpewemageofwatermmns
installed in these water systems.

The seven systems contained in this report curre_ntly*‘have over 15,600 active water
service connections. Different types of materials have also been used for water service lines
mcludmg copper, galvanized steel, polybutylene, polyethylene and PVC; with the newest water
service lines made from copper materials.

Water mains and service lines must be monitored and repaired to manage and minimize
water losses. The Company's highly trained employees use state-of-the-art leak detection
equipment to identify the sources of such water losses and follow up with repairs or
replacements of leaking water mains and service lines. However, for several water Systems
aging water mains and water service lines are failing faster than the Company’s ability to locate
and repair leaks and breaks at current rates of replacement.

The Company has concluded that a more aggressive distribution infrastructure
replacement program is needed to further reduce water losses. The Company estimates that it
will cost $84 million to replace water mains and service lines that are at or nearing the end of
their useful lives for these seven water systems alone. Because of the enormity of this additional
level of capital expenditure, the Company is requesting that the Commission authorize the
establishment of a Distribution System Improvement Charge ("DSIC") (See Attachment 1) for all
of its water systems. A DSIC will enable the Company to replace critical infrastructure with
gradual changes i rates. Without the approval of a DSIC, the Company cannot adequately
replace aging infrastructure critical to the Company's compliance with the Commission's
directives in Decision No. 71845.
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Although the magnitude of the infrastructure replacement program is quite large, and the
solutions will require a long-term commitment, the Company needs to start now in order to make -
additional progress towards replacing aging and failing infrastructure.

20 PURPOSE

In Comnﬁssion Decision No. 71845, dated August 25, 2010, the Commission directed the
Company to do the following:

"Arizona Water Company shall reduce the non-account water for each of
its systems to less than 10 percent by July 1, 2011. For those systems that have
not achieved a water loss rate of less than 10 percent by July 1, 2011, AWC
should evaluate the systems and prepare a report demonstgating how the Company
plans to reduce water losses to less than 10 percent. If the Company contends that
reducing water losses to less than 10 percent is not cost effective, it should submit
a detailed cost analysis and explanation demonstrating why the water loss
reduction to less than 10 percent is not cost effective. Absent extraordinary
circumstances, and with compelling supporting documentation, no system should
be permitted to maintain non-account water above 15 percent."

One purpose of this rcport is to demonstrate how, after evaluating its water systems the
Company plans to reduce water losses to less than 10 percent for its water systems that, by July
1, 2011, had not achieved a water loss rate of less than 10 percent pursuant to Commission
Decision No. 71845.

A second purpose is to provide a detailed cost analysxsund explanation demonstrating

that reducing water losses to less than 10 percent for the Company's Pinetop Lakes, Overgaard,
Miami, Rimrock, Bisbee and Pinewood water systems is not cost effective.

A third purpose is to identify, describe and document the extraordinary circumstances
that prevent the Company from reducing water losses to 15 percent for its Rimrock, Bisbee and
Pinewood water systems.

This report also focuses on the necessity of a sumharge mechamsm to address the
Company's replacement of aging and failing water mains and service lines. A DSIC will enable
the Company to replace its failing infrastructure with gradual increases in rates, thereby
providing greater rate stability and avoiding steep increases in rates.

3.0 MEASURES TO IDENTIFY AND REDUCE WATER LOSSES TO LESS THAN
10 PERCENT

This section focuses on measures the Company uses to reduce water losses for the seven
water systems that are the subject of this report.

3.1  Locating and Detecting Leaks

Company meter readers report service line and water main leaks and breaks they
observe while reading meters. In reportmg leaks and breaks, meter readers provide real time
information from which timely repairs can be made. As part of their routine duties, meter
readers visually inspect the entire water system for leaks and breaks. When a meter reader
observes a leak or break, the information is entered into a handheld meter-reading device and
then downloaded. Each local office generates a service order from each leak or break that is
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reported. If the leak or break requires immediate attention, the meter reader immediately
contacts the local office to dispatch a repair crew. In this manner, the repair of leaks and breaks
can be started even before the meter readers complete their normal shift.

3.1.1 Leak Detection Equipment

In addition to visual inspections conducted by meter readers, the Company
uses three complementary types of leak detection equipment which help the Company's
employees identify the location of water leaks more efficiently than other more labor-intensive
methods.

The first type of leak detection equipment is a listening device, such as an
acoustic noise amplifier or a geophone. The acoustic noise amplifier is a highly sensitive
electronic set of "earphones" equipped with signal amplifiers and noise filters to isolate water
leak sound vibrations from extrancous background noise. While the acoustic noise amplifier is
usually placed on the surface of the ground above the water main, it can also be placed in contact
with meters or valves or directly onto the water main. In addition to a disc-shaped listening
device, many models can be fitted with a listening "rod" to make contact with meters, valves or
water mains otherwise inaccessible and help to locate the source of the leak more precisely.

Geophones are similar to an acoustic noise amplifier, but are mechanical
devices and work in much the same manner; i.e. the listening device is placed on the surface of
the ground or above the water main and the operator listens for the sound of a leak.

Another type of leak detection equipment, the digital leak detection
logger, uses multiple data loggers to survey a larger portion of the distribution system to locate
potential leaks that would otherwise go undetected by visual mspecuon or through the use of
other less technological types of hstemng devices. Each data logger is used in conjunction with
other data loggers to collect leak noise data during low noise times (such as between midnight
and 3 am.) when water use and traffic noises are at a minimum. The use of multiple data
loggers helps to triangulate the locations of suspected leaks identified by each data logger used.

The digital leak detection logger uses up to eight data loggers strategically
placed on valves, fire hydrants, water meters or directly on the water mains throughout the water
system. The data loggers are programmed to communicate with each other at three scheduled
time intervals to listen for the sound of any leaks. The information is then downloaded and
analyzed to determine if there was any leak "noise" identified between the loggers. If a leak
noise is identified, a "correlation spike” will present itself in the data. The operator then inputs
the pipe size, material type and distance between the loggers inte the laptop and the location of
the leak is displayed.

The third type of leak detection equipment, the digital leak correlator, is
used to pinpoint the location of the leak noise on a real-time basis, as well as confirming or
validating locations of suspected leaks identified through surveys conducted by using a digital
leak detection logger, acoustic noise amplifier and/or geophones.

The digital leak correlator system consists of one main processor and two
signal transmitters. The main processor receives and processes signals from two transmitters,
which are placed on valves, fire hydrants or water meters by a special sensor-mounting device,
or directly on the water main itself. When searching for or pinpointing leaks the size, material
type and length of each section of pipe that is located between the transmitters must be entered
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into the main processor. If leak noise is observed, a spike appears on the main processor screen
and the calculated distance from the leak to each of the transmitters is displayed.

The Company's employees use digital leak correlators to confirm the
validity of the data generated by the main processor by meving the transmitters to different
locations, which can help to confirm or validate the original reported location of the leak. When
comparing the location of the suspected leak determined from each leak noise or spike
correlation, locating or predicting the same point of leak confirms with greater accuracy the point
where repair crews should begin to focus their efforts and excavate for repairs.

The Company has several or more of each type of leak detection
equipment throughout its water systems as shown in Table 3.1.

Table 3.1: Leak Detection M nt

Leak Detwﬁo_gwr Type
Correlators: ] 8
Loggers: 4
Geophones/Acoustic Noise Amplifiers: 14

‘ The Company's employees undergo extensive training in the proper
operation, use and mterpretanon of results generated from each type of leak detection equipment.
The use of this equ:pment is effective for locating water main and service line leaks and breaks,
facilitating repairs, reducing the overall cost of repairs and helping to reduce water losses. In
2011, the Company Wed an additional leak detection logger and an acoustic noise amplifier
for use by its employees in its Pinewood and Rimrock water gystems, increasing the amlab:hty
of such equipment. When the Company's employees need fo share leak detection equipment
with the rest of the Verde Valley Division, locating and making repairs may be unavoidably
delayed.

3.1.2 Documentation of Leak Data

To assist in the systematic collection and tracking of water leak data, the
Company also documents water leaks through the use of a Water Loss Control form, (See Figure
3.1). This data tracking form is completed cach time a leak or break is discovered and -repaired,
providing a detailed accounting of the leak or break and its repair, including the location, pipe
condition, cause of leak or break, labor-hours expended and other related costs. The information
entered on this formnsusedto:denufyhlghﬁ‘equencyleakorbteakamswheteaddmmal leak
' detectloneﬁ'ortsarepnontlzed This information also helps to determine the timing and priority
of water main and service line replacements as well as the preparation of infrastructure
replacement budgets. Since 2010, over 1,000 Water Loss Control forms have been completed by

Company employees.
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Figure 3.1: Water Loss Control Form
F %, ARIZONA WATER company
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3.2 Leak Repair

Detecting and locating leaks and breaks are necessary steps pnor to initiating
repairs. The Company reduces water losses through timely maintenance and repair of leaks and
breaks. The Company schedules repairs of smalier water main and service line leaks as soon as
possible, while water main breaks are repaired on an expedited or emergency basis. Water main
leaks are generally much more difficult to locate than water main breaks as the rates of leakage
are typically much less and not easily located, except through more advanced methods of
detection, such as through the use of listening devices, leak detection equipment and/or by
conducting leak surveys. For the first nine months of 2011, nearly 500 leaks and breaks were
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located and repaired in the seven water systems that are the-subject of this report, as shown in
Table 3.2.

Table 3.2: Company Leaks and Breaks — 2011

Leaks and Breaks by Type and Water System
Jan-Sept 2011
Water System Water Mains Seérvice Lines
Coolidge Airport 1 ‘ 2
Pinetop Lakes ‘ 3 1
Overgaard 4 : 48
Miami 106 : 98
Rimrock 32 20
Bisbee 106 31
Pinewood ‘ 29 : 11
Total | 281 211

3.3  Meter Maintenance Program

The Company has established the criteria for meter repairs and/or replacement as
part of its meter maintenance program. The Company does not repair or replace water meters
based solely on years in service, but also considers gallonage and water quality as additional
repair/replacement factors, thus effectively and efficiently using resources. The Company's
meter shop, through its many years of experience both testing and repairing water meters, has
established comprehensive meter maintenance criteria based on meter size, meter type,
gallonage, length of time in service and water quality (See Appendix 12.1). Water quality varies
between systems and can even vary within a system. These variances can affect meter accuracy
and the useful life of a water meter. For example, sand and other fine materials can cause
abrasive wear on meters and build up or deposits from hard water can increase friction on
moving parts, causing a meter to "run slow" and increasing water losses.

The Company's meter shop also performs approximately 1,000 random annual
meter tests to provide an ongoing assessment which helps to establish the most appropriate meter
maintenance criteria for each system. In this way, the Company ensures that meter accuracy is
cost-effectively maintained for each water system, verified through random meter testing, while
still keeping water losses due to meter inaccuracies low. The Company's meter maintenance and
testing programs benefit all of the Company's water systams. For the 12 months ending
September 2011, nearly 1,000 meters were either repaired or replaced in these seven water
systems, as detailed in Table 3.3. '
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. Table 3.3: Meter Cmg-Out by System/Year .

Meter Change Out by System and Year

Water System 2009 2010 | 2011

Coolidge Airport 7 - -

Pinetop Lakes 37 45 63
Overgaard 47 259 329
Miami 196 294 171
Rimrock 91 46 20
Bisbee 232 119 290
Pinewood 167 21 123
Total 777 784 996

3.4  Meter Selection Review

Following guidelines provided by the Company's meter shop, the Company's
engineering department reviews new meter applications priot to establishing water service.
Typically, 5/8 x 3/4-inch water meters are installed for residential customers in new
subdivisions. Residential and non-residential meter applications that require one-inch or larger
water meters can result in a wide range of flows, with the largest meter applications typically
including fire flows. As a result, the Company's engineering department détermines the most
appropriate size and type of meter for each specific meter application to meet the service needs
and accurately measure all water provided throughout the anticipated range of flows. Again,
water losses are minimized when the correct meter is chosen for the particular application. '
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40 COOLIDGE AIRPORT WATER SYSTEM

4.1  Overview of Water System

The Coolidge Airport water system, located approximately 10 miles southeast of
the City of Coolidge has been operated and maintained by the Company since February 2008.
As shown in Graph 4.1 below, water losses were greater than 70 percent at the beginning of the
Company's operation of this water system.  Initially, the Coolxdge Airport water distribution
system was constructed primarily of cement asbestos and PVC pipe and service lines were
constructed primarily of PVC materials. The Company replaced a significant portion of the -
oldest mains and new water mains are constructed of C-900 PVC pipe. Seven of nine service
line connections have been replaced and all service lines are now constructed from copper
materials. Graph 4.1 also shows the benefits that can be achieved when aging and failing water
mains and service lines are replaced.

Graph 4.1: Coolidge Airport Water Losses by Year
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42  Causes of Water Losses

The Company discovered several unmetered services and inaccurate meters which
contributed to water losses. The Company's employees installed water meters for the unmetered
services and replaced the existing water meters with new water meters. Additionally, the
Company's employees located and repaired three water main breaks and three service line leaks
since 2008. ,

43 Additional Steps Taken to Reduce Water Losses

L The Company replaced approximately 3,400 LF of aging and failing PVC
~ water mains where the largest source of breaks and leaks occurred.
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2. The Company replaced seven of nine water services that were in poor
condition and a likely cause of water losses.

3. The Company constructed a replacement  booster pump station, an
automatic control system and a 15,000-gallon water storage tank to provide more stable water
pressure and reduce the frequency of water leaks and breaks potentmﬂy caused by fluctuating
water pressure.

44  Assessment of Effect on Water Losses from Additional Steps Taken to Reduce
Water Losses '

The Company expects that the additional steps taken to reduce water losses
identified in Section 4.3 will cause water losses to drop from 15 percent to less than 10 percent.
This reduction in water losses would not have been possible without the replacement of a
significant portion of water mains, service lines and meters. The approximate cost to replace this
infrastructure was $141,000.

45  Additional Steps to be Taken in the Future to Reduce Water Losses

1. Manage Coolidge Airport water system water losses by tracking ongoing
water losses each month and follow up with corrective actions to help mitigate any upward
trends in water losses. -

2. If water losses do not drop below 10 percent or if losses trend back
upwards, the Company will direct its employees to increase the use of digital leak detection
loggers to locate and repair leaks and breaks.

3. The Company budgeted $215,000 in 2012 for its Pinal Valley Division,
which includes the Company's Coolidge Airport water system, for use in replacing water mains,
water services, water meters and fire hydrants, as needed for specific projects.

4. If in the future the Company's assessment of the Coolidge Airport water
system shows that additional water distribution system infrastructure needs to be replaced, the
Company will include such replacement infrastructure in’the Company's infrastructure
replacement plan, subject to budget constraints.
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50 PINETOP LAKES WATER SYSTEM

5.1  Overview of Water System

The Pinetop Lakes water system, located in the Pinetop-Lakeside area in Arizona,
is one of the water systems in the Company's Navajo Division. As shown in Graph 5.1 below,
water losses have exceeded 10 percent since 2009. There are over 84,000 LF (16 miles) of water
mains in service varying in size and material, including cement asbestos, ductile iron and PVC
materials. There are approximately 1,000 water service lines in service constructed primarily of
polybutylene, polyethylene and copper materials.

Graph 5.1: Pinetop Lakes Water Losses by Year
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5.2  Causes of Water Losses

Water losses in the Pinetop Lakes water system are caused by a combination of
water main and service line leaks and breaks. In the past two years, five large non-surfacing
leaks and breaks caused by failing water distribution infrastrycture were located and repaired
using electronic. leak detection equipment in the Pinetop Lakes water system. These leaks and
breaks are estimated to have accounted for over 900,000 gallons of water losses per month.

5.3  Additional Steps Taken to Reduce Water Losses

L. As part of the Company's plan to reduce water losses, the Company
measured and mapped the entire Pinetop Lakes water system to help expedite future surveys
using digital leak detection loggers.
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2. The Company increased the number of system-wide leak surveys by 50
percent, from two per year to three per year in its Pinetop Lakes water system using digital leak
detection loggers. -

54  Assessment of Effect on Water Losses from Additional Steps Taken to Reduce
Water Losses

- The Company expects that the additional steps. taken to reduce water iosses
identified in Section 5.3 will reduce water losses for its Pinetop Lakes water system, but
additional steps may be necessary to reduce water losses to less than 10 percent.

5.5  Additional Steps to be Taken in the Future to Reduce Water Losses

1. Manage Pinetop Lakes water system water losses by tracking ongoing
water losses each month and follow up with corrective actions to help mitigate any upward
trends in water losses.

2.  If water losses do not drop below 10 percent or if losses trend back
upwards, the Company will direct its employees to increase the use of digital leak detection
loggers to locate and repair leaks and breaks.

3. The Company budgeted $64,000 for 2012 for its Navajo Division, which
includes the Company's Pinetop Lakes water system, for use in replacing water mains, water
services, water meters and fire hydrants, as needed for specific projects.

5.6  Cost Benefit Analysis of Reducing Water Losses

~ The Company's engineers analyzed the Pinetop Lakes water system and
determined that in order to reduce water losses to below 10 percent nearly 9,000 feet of aging
water mains and 800 failing polybutylene and polyethylene water service lines need to be
replaced. The preliminary cost estimate to replace these facilities is nearly $4.2 million as shown
in the table on page 62 of Appendix 12.3.1.

If these replacements are made water losses should drop to 10 percent or below.
Table 5.6.1, Column B, Lines 16 — 18 shows that at a current water loss rate of 11.2 percent the
amount of water lost annually is 7,061.8 thousand gallons. Reducing water losses to 10 percent
would result in 6,292.9 thousand gallons lost annually or a savings of 768.9 thousand gallons of
water each year.

The total cost of producing this volume of water is shown in Table 5.6.1, Column
B, Lines 2 —~ 6. When the total cost of production $61,618 is divided by the number of thousand
gallons produced 62,929, the cost per thousand gallons produced of $0.98 results.

- To determine the annual potential savings from reducing water losses to 10
percent, the cost per thousand gallons produced is multiplied by the reduction in lost water or
768.9 thousand gallons resulting in a potential annual savings of $753.

Table 5.6.1, Column D, Lines 2 — 10 calculates the required annual revenue
requirement associated with investing $4.2 million to replace nearly 9,000 feet of water mains
and-800 services, which is the cost of reducing water losses in the Pinetop Lakes water system to
10 percent or below. The resulting annual revenue requirement would be $614,000. When
compared to the amount of annual potential savings the annual tevenue requirement for replacing
this infrastructure would be greater by $613,000, meaning that rates would increase by over

~$600,000 or over 15 percent in order to save 769 thousand gallons of water. Since Overgaard
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and Pinetop Lakes are in the same consolidated rate system reducing water loss to 10 percent or
below for both water systems would result in an increase in rates of over 61 percent.

When evaluated over the life of the replacement assets (Table 5.6.1, Column D,
Lines 26 — 30) the total savings in production costs, assuming an annual inflation factor of 3.4
percent would be $131,072 compared to a revenue requirement of $19,240,000 or a net cost of
$19.1 million.

Based on the analysis above and on Tables 5.6.1 and Appendix 12.2.1 page 52 the
cost of reducing water losses in the Pinetop Lakes system to 10 percent or below far exceeds the
potential benefits.
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6.0 OVERGAARD WATER SYSTEM

6.1  Overview of Water System

The Overgaard water system, located in the Heber-Overgaard area in Arizona, is
another water system in the Company's Navajo Division. As shown in Graph 6.1 below, water
losses have exceeded 10 percent since August 2010. There are over 500,000 LF (97 miles) of
water mains in service varying in size and material, including cement asbestos, ductile iron,
PVC, steel and galvanized steel materials. There are approximately 4,200 water service lines in
service constructed primarily of polybutylene, polyethylene and copper materials.

Graph 6.1 Overgaard Water Losses by Year
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6.2 Causes of Water Losses

A common cause of water losses in the Overgaud water system is frozen water
meters caused by cold winter weather, damaging the water meters and causing leaks. Service-
line leaks and breaks are another common cause of water losses for the Overgaard water system,
Since 2007, over 280 leaks and breaks have been located and repaired in the Overgaard water
system. 263 of these leaks and breaks were identified as either frozen water meters or service
line leaks or breaks, as shown in Table 6.1 below.
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ZTable 6.1: Overgaard Leaks by Type/Year

Water Leaks by Type and Year - -
Overgaard Water System
. Service Leaks

Year Main Leaks. Meter |~ Service Line
2007 1 60 4

2008 5 4 73
2009 5 14 ) 16
2010 3 23 : 21

2011 4 15 33
Total 18 ‘ 263

6.3  Additional Steps Taken to Reduce Water Losses

1. The Company identified the areas where freeze-damaged water meters are
most common and has taken steps to reduce the risks of freezing by insulating meters by placing
materials such as foam, sawdust or fiberglass within the meter boxes.

2. The Company increased the use of leak detection loggers by 50 percent,
from two days per week to three days per week.

3. The Company purchased 20 anti-theft locks for fire hydrants located in the
remote arcas of the Overgaard water system to reduce the risk ofunauthomedwateruseand
potentially reduce water losses caused by theft.

4. The Company's employees have conducted a system-wide leak survey of
its Overgaard water system using leak detection equipment described in Section 3 of this report.
Although several small leaks were located and repaired, no arcas were identified that would
account for any significant percentage of water losses that currently exist for this water system.

64  Assessment of Effect on Water Losses from Additional Steps Taken to Reduce
Water Losses ‘

The Company expects that the additional steps taken to reduce water losses
identified in Section 6.3 will help to reduce water losses for its Overgaard water system, but
additional steps may be necessary in the future to reduce water losses to less than 10 percent.

6.5  Additional Steps to be Taken in the Future to Reduce Water Losses

1. Manage the Overgaard water system water losses by tracking ongoing
water losses each month and follow up with corrective actions to help mitigate any upward
trends in water losses.

2. If water losses do not drop below 10 percent or if losses trend back
upwards, the Company will direct its employees to mcrease the use of digital leak detection
loggers to locate and repair leaks and breaks.

3. The Company budgeted $64,000 for 2012 for its Navajo Division, which

includes the Compeny's Overgaard water system, for use in replacing water mains, water
services, water meters and fire hydrants, as needed for specific projects. The Company also
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plans to purchase 10 additional anti-theft locks for fire hydrants for its Overgaard water system
in 2012.

4. The Company budgeted $50,000 for 2012 to construct additional freeze
protection for 75 water meters and related meter box assemblies for its Overgaard water system. -

5. ~ The Company budgeted $40,000 for 2012 to replace a failing automatic
control system for its Zane Grey pump station. This project will reduce automatic control
failures that have been one of the causes of water losses for the Overgaard water system.

6. The Company budgeted $25,000 for 2612 for its Navajo Division, which
includes the Overgaard water system, to purchase additional leak detection equipment.

6.6  CostBenefit Analysis of Reducing Water Losses

The Company's engineers analyzed the Overgaard water system and determined
that in order to reduce water losses to below 10 percent, over 18,000 feet of aging water mains
and 2,100 failing polybutylene and polyethylene water service lines need to be replaced.
Additionally, 4,200 meter boxes need to be retrofitted with insulating materials to provide better
freeze protection. The preliminary cost estimate to replace these faclhtles is nearly $12.5 million
as shown in the table on page 63 of Appendix 12.3.2.

If these replacements are made water losses should drop to 10 percent or below.
Table 6.6.1, Column B, Lines 16 — 18 shows that at a current water loss rate of 11.5 percent the
amount of water lost annually is 17,060.4 thousand gallons. Reducing water losses to 10 percent
would result in 14,885.5 thousand gallons lost annually or a savings of 2,174.9 thousand gallons
of water each year. :

The total cost of producing this volume of water is shown in Table 6.6.1, Column
B, Lines 2 — 6. When the total cost of production $140,841 is‘divided by the number of thousand
gallons produced 148,855, the cost per thousand gallons produced of $0.95 results.

To determine the annual potential savings from reducing water losses to 10
percent the cost per thousand gallons produced is nmltxphed by the reduction in lost water or
2,174.9 thousand gallons resulting in a potential annual savings of $2,058 (Table 6.6.1, Column
D, Line 17).

"Table 6.6.1, Column D, Lines 2 — 10 calculates the required annual revenue
requirement associated with investing $12.5 million to replace 18,000 feet of water mains and
2,100 service lines and retrofitting 4,200 meter boxes to provide: better freeze protection, which
is the cost of reducing water losses in the Overgaard system to 10 percent or below. The
resulting annual revenue requirement would be $1,826,000. When compared to the amount of
annual potential savings the revenue requirement for replacing this infrastructure would be
greater by $1,824,000, meaning that rates would increase by over $1.8 million or nearly 46
percent in order to save 2,175 thousand gallons of water. Since Overgaard and Pinetop Lakes are
in the same consolidated rate system reducing water loss to 10 percent or below for both these
systems would result in an increase in rates of over 61 percent.

When evaluated over the life ‘of the replacement assets (Table 6.6.1, Column D,
Lines 26 — 30) the total savings in production costs, assuming an annual inflation factor of 3.4
percent would be $358,257 compared to a revenue requirement of $57 million or a net cost of
$56.9 million.
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Based on the analysis above and on Tables 6.6.1 and Appendix 12.2.2 page 53 the
cost of reducing water losses in the Overgaard system to 10 percent or below far exceeds the
potential benefits.

OABD FILESIWORK FOR THHIREPORTSIWATER LOBTWWATER LOSS REDUCTION REPORT FINAL 123011.00CX PageZ2
THHhads {12/30113 [ 11:03 AM



sjuowaAo1dur] srmonnseguy pIeedIsAQ JO §1509 pajrejop 10§ £9 a8ed uo z'¢ 'z xrpuoddy 295 aseolq

Tik'cesnd) € TWOURSSAU 10 838 J0A0 (180D) / BLRG 1ON
¥Z1'282'18 . {6590k 'r LNjed ‘27 Z), OGEL) JUOURSALE 10 B JANC JUSLIBNNDA) SNUIATY
sTese 8 (B ouy W wumo ‘7724 9igeL) waunsany Jo ag a0 sBupes

.mmm_.ﬂﬂ N gbigﬁsﬁowufﬂmsz% 6PLLT - (Vo) uoponpey sso seiBm
. i 2 mﬂg -
5e8'628's  $ §§§§B§z onuessy E&o&g §see'yl {(WOM) %01 1@ 8507 sorem

182602 - § SGUINSS fegusIOg enuy

360 $ {0} 908 UWyoD) TYON 200 150D F080's)
2g ouy ‘g uuioo) (TYO) Uogonpay sso

%Sl

s

%61 18 ssuadxy uoreaxieq ”m

1UBLISBAU| 1O WY - JWBURNDEY ANEAsY vioL w

1500 WeuRga] N.

o

(@ te) 9 ) aﬂ‘
WISAS 19)8AA paeB3IIAQ

pree31sAQ - Jusalag (] 03 955077 Jo1R A\ Butonpay Jo sisAreuy Jyousg 1500

1’99

Page 23

OABD FILESWORK FOR THHREPORTSWATER LOSSWVATER LOSS REDUCTION REPORT FINAL 123011.000X

THHbadr [1280/11 | 11:03 AM



70 MIAMI WATER SYSTEM

7.1 Overview of Water Syétem

The Miami water system, located in Gila County, Arizona is one of three
Superstition Division water systems. As shown in Graph 7.1 below, water losses exceeded 10
percent from June 2010 until June 2011 when water losses dropped below 10 percent, however
water losses increased above 10 percent again in July of 2011. There are over 380,000 LF (72 -
miles) of water mains in service varying in size and materials, including cement asbestos, cast
iron, ductile iron, copper, steel, galvanized steel and PVC materials. There are approximately
3,000 water service lines in service constructed primarily of galvanized steel, polybutylene and
polyethylene materials.

Graph 7.1: Miami Water Losses

WATER LOSSES
MIAMI WATER SYSTEM

20.00%
18.00%
16.00%
14.00%
12.00% 1@ ; /——
10.00% v \ i

8.00% : »

6.00% -

4.00%

2.00%

0.00% —t + e t + —_—
Jun-10 Dec-10 Jun-11 Dec-11

72  Causes of Water Losses

1. Service leaks and breaks make up over two-thirds of all leaks and breaks
within the Miami water system and are a significant cause of water losses. The majority of these
leaks and breaks are caused by aging infrastructure and are commonly observed where
polybutylene, polyethylene and galvanized steel service lines are in use.

2. Unplanned tank overflows, caused by automatic control signal failures at
the Bandy Heights water storage tank are another cause of water losses.

3. Locations where failing water mains have been identified:
a. Approximately 1,300 LF section of galvanized steel water main in
an area near Bloody Tanks Wash. '
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b. Approximately 1,645 LF of cement asbestos water main along
Live Oak Street, which was installed in 1953.

c. Galvanized steel water mains in the downtown area of Miami and
in the Central Heights area installed between the 1930s and the 1950s.

_ Numerous leaks in the past few years were located and repaired in these

thrce areas. Nine leaks in the past six years were located and repaired along Live Oak Street
alone. Of the nearly 800 leaks and breaks located and repaired in the Miami water system during
the past five years, as shown in Table 7.1 below, more than half were observed in the three areas

described above.

Table 7.1:_Mami Leaks ear

WATER LEAKS BY TYPE AND YEAR -
MIAMI WATER SYSTEM
Year Main Leaks " Service Leaks
2007 23 42
2008 30 100
2009 36 131
2010 73 155
2011 106 , 98
Total 268 4 526

7.3  Additional Steps Taken to Reduce Water Losses

1. The Company replaced approximately 1,645 LF of failing cement asbestos
water main on Live Oak Street with new ductile iron pipe.

2. The Company replaced approximately 1,400 LF of failing eight-inch
cement asbestos water main with new eight-inch ductile iron pipe along U.S. 60 from Cordova to

Reppy Avenue.

3. The Company replaced failing radio controls at the Bandy Heights water
storage tank to eliminate or reduce unplanned tank overﬂows«:ansed by automatic control signal
fallures

4. The Company's employees conducted: leak surveys of its Miami water
system using digital leak detection loggers on the galvanized steel water mains in the Bloody
Tanks Wash, downtown Miami and Central Heights areas.

74  Assessment of Effect on Water Losses from Additional Steps Taken to Reduce

Water Losses

The Company expects that the additional steps taken to reduce water losses
- identified in Section 7.3 will help to reduce water losses-for its Miami water system, but
additionals_tepsmaybenecessaryintheﬁxtutetoreducewateslossestolessﬂlanlOpercent.

OARD FILEBWORK FOR THHIREPORTSUNMATER LOSIMWATER LOSS REDUGTION REPORT FINAL 123011.D0CX Pﬂge 25
THitbadr 1200011 | 11:03 AM .



7.5  Additional Steps to be Taken in the Future to Reduce Water Losses

1. Manage Miami water system water losses by tracking ongoing water
losses each month and follow up with corrective actions to mitigate any upward trends in water
losses.

2. If water losses do not drop below 10 percent or if water losses trend back
upwards, the Company will direct its employees to increase use of digital leak detection loggers
to locate and repair leaks and breaks.

3. The Company budgeted $307,500 for 2012 for its Superstition Division,
which includes the. Company's Miami water system, for use in replacing water mains, water
services, water meters and fire hydrants, as needed for specific projects.

4 The Company budgeted $50,000 for 2012 for its Miami water system to
replace 400 LF of six-inch of failing steel water main in Bloody Tanks Wash with new six-inch
ductile iron pipe.

5. The Company's employees. will continue to perform leak surveys in the
downtown Miami and Central Heights areas where galvanized steel water mains installed from
the 1930s through the 1950s have shown signs of failure and where leaks and breaks have been

observed.
7.6  Cost Benefit Analysis of Reducing Water Losses

The Company's engineers analyzed the Miami water system and determined that
in order to reduce water losses to below 10 percent, over 113,000 feet of aging water mains and
2,000 failing service lines need to be replaced. The preliminary cost estimate to replace this
aging infrastructure is over $18.3 million as shown in the table on page 64 of Appendix 12.3.3.

If these replacements are made water losses should drop to 10 percent or below.
Table 7.6.1, Column B, Lines 16 — 18 show that at a current water loss rate of 12.1 percent the
amount of water lost annually is 39,756.9 thousand gallons. Reducing water losses to 10 percent
would result in 32,899.7 thousand gallons lost annually or a savings of 6,857.2 thousand gallons
of water each year.

The total cost of producing this volume of water is shown in Table 7.6.1, Column
B, Lines 2 — 6. When the total annual cost of production $307,697 is divided by the number of
thousand gallons produced annually 328, 997.2, the cost per thousand gallons produced of $0.94
results.

To determine the annual potmtxal savings from reducing water losses to 10
percent, the cost per thousand gallons produced is multlphed by the reduction in lost water or
6,857.2 thousand gallons resulting in a potential annual savings of $6,413.

Table 7.6.1, Column D, Lines 2 — 10 calculates the required annual revenue
requirement associated with investing $18.3 million to replace over 113,000 feet of water mains
and 2,100 services, which is the cost of reducing water losses in the Miami system to 10 percent
or below. The resulting annual revenue requirement would be $2.7 million. When compared to
the amount of annual potential savings the revenue requlrement for replacing this infrastructure
would be greater by $2.667 million, meaning that rates would increase by nearly $2.7 million or
16 percent in order to save 6,857 thousand gallons of water. -
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When evaluated over the life. of the replacement assets (Table 7.6.1, Column D,
Lines 26 — 30) the total savings in production costs, assuming an annual inflation factor of 3.4
percent would be $1.1 million compared to a revenue requirement of $83.8 million or a net cost
of $82.7 million.

Based on the analysis above and on Tables 7.6.1 and Appendix 12.2.3 page 54 the
cost of reducing water loss in the Miami system to 10 percent.or below far exceeds the potential
benefits. /
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8.0 RIMROCK WATER SYSTEM

8.1  Overview of Water System

The Rimrock water system is one of four Verde Valley Division water systems.
As shown in Graph 8.1 below, water losses have exceeded 10 percent for the last four years and
have increased above 15 percent over the past 18 months. There are over 165,000 LF (31 miles)
of water mains in service varying in size, material and age, including cement asbestos, cast iron,
copper, ductile iron, galvanized steel, PVC and steel materials. There are 1,225 water service
lines in service which are constructed from copper, galvanized steel, polybutylene and
polyethylene materials.

Graph 8.1: Rimrock Water Losses by Year

WATER LOSSES
RIMROCK WATER SYSTEM
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82  Causes of Water Losses

Galvanized steel and cement-asbestos water mains iinstalled in the 1960s were the

_predominant materials used for water mains, representing over 75 percent of all water mains

currently in service in the Rimrock water system. Most of these water mains are at or near the

end of their useful service lives. The Company's repair history shows that nearly two-thirds of

all leak repairs and replacements were on water mains alone. As shown in Table 8.1 below, the

number of water main leaks has increased from three leaks in 2007 to 32 leaks for the first nine
months of 2011. The number of service leaks has also increasad over this same time period.
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Table 8.1; Rimrock Leaks by TypeTear

Water Leaks by Type and Year -
Rimrock Water §¥stm

Year ' Main Leaks Service Leaks
2007 . 3 5

2008 0 0

2009 15 8

2010 4] ‘19

2011 32 » 20
Total 91 - 52

The Company has determined that approximately 32,000 LF of water main will
be at or near the end of its useful life within the next 10 years. Using information gathered from
the Water Loss Control forms plottcd on a map of the Rimrock water system, the Company has
identified 'seven geographic areas in the Rimrock water system where water mains are at or
beyond their useful service lives and need to be replaced.

8.3  Additional Steps Taken to Reduce Water Losses

1. The Company replaced a failing galvanided steel water main on Paiute
Trail with 275 LF of ductile iron pipe, one of the seven geographic areas identified from
information gathered from the Water Loss Control forms.

2. The Company increased the amount of time spent performing leak
detection surveys of the Rimrock water system with digital leak detection loggers from one day
per week to two days per week.

84  Assessment of Effect on Water Losses from Additional Steps Taken to Reduce
Water Losses

The Company expects that the additional steps taken to reduce water losses
identified in Section 8.3 will help to reduce water losses, however, additional steps will be
necessary in the future to further reduce water losses to below 15:percent. Reducing water losses
to below 10 percent will require the Company to increase infeastructure replacement through
development of a long-term infrastructure replacement plan.

Even with the recent completion of a water main replacement project at a cost of
$40,000, the Company does not project that water losses will drop below 10 percent or 15

percent. Failing infrastructure is the primary cause for water losses in the Rimrock water system.
If the Company is able to increase the rate of infrastructure replacement the Company should be

able to reduce water losses below 10 percent.
8.5  Additional Steps to be Taken in the Future to Reduce Water Losses
1.  Manage the Rimrock water system water losses by tracking ongoing water
losses each month and follow up with corrective actions to help mitigate any upward trends in
water losses.
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2..  If water losses do not drop below 10 percent or if water losses trend back
upwards the Company will direct its employees to increase the use of dlgltal leak detection
loggerstolocateandrepmrleaksandbreaks

3. The Company budgeted $97,000 for 2012 for its Verde Valley Division,
which includes the Company’s Rimrock water system, for use in replacing water mains, water
services, water meters and fire hydrants, as needed for specific projects.

4. The Company budgeted $75,000 for 2012 to replace failing galvanized
steel pipe with 750 LF of six-inch ductile iron pipe and replace 23 water services on Cliffside
Trail for its Rimrock water system.

5."  The Company budgeted $50,000 for 2012 to replace failing galvanized
steel pipe with 800 LF of six-inch ductile iron pipe and replace six water services on Antigua
Way for its Rimrock water system.

8.6  Cost Benefit Analysis of Reducing Water Losses

The Company's engineers analyzed the Rimrock water system and determined
that in order to reduce water losses to below 10 percent, over 40,000 feet of aging water mains
and 940 failing polybutylene and polyethylene water service lines need to be replaced. The
preliminary cost estimate to replace this aging infrastructure is nearly $7.8 million as shown in
the table on page 65 of Appendix 12.3.4.

If these replacements arc made water losses should drop to 10 percent or below.
Table 8.6.1, Column B, Lines 16 — 18 shows that at a current water loss rate of 17.7 percent the
amount of water lost annually is 17,359.1 thousand gallons. Reducing water losses to 10 percent
would result in 9,824.2 thousand gallons lost annually or a savings of 7,534.9 thousand gallons
of water each year.

The total cost of producing this volume of water:is shown in Table 8.6.1, Column
B, Lines 2 — 6. When the total annual cost of production $187,359 is divided by the number of
thousand gallons produced annually 98,242, the cost per thousand gallons produced of $1.91
results.

To determine the annual potential savings from reducing water losses to 10
percent, the cost per thousand gallons produced is multiplied by the reduction in lost water or
7,535 thousand gallons resulting in a potential annual savings of $14,370.

Table 8.6.1, Column D, Lines 2 — 10 calculates the required annual revenue
requirement associated with investing $7.8 million to replace 40,000 feet of water mains and 940
services which is the cost of reducing water losses in the Rimrock system to 10 percent or below,
The resulting annual revenue requirement would be $1.14 million. When compared to the
amount of annual potential savings the revenue requirement “for: replacing this infrastructure
would be greater by $1,125,000, meaning that rates would increase for the consolidated Verde
Valley system (Sedona, Valley Vista, Rimrock and Pinewood) by over $1.1 million or over 8
percent in order to save 7,535 thousand gallons of water. Sincé Rimrock and Pinewood are in
the same consolidated rate system mducmg water losses to 10 percent or below for both these
systems would result in an increase in rates of over 27 percent.

When evaluated over the life of the replacement assets (Table 8.6.1, Column D,
Lines 26 — 30) the total savings in production costs, assuming an annual inflation factor of 3.4
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percent would be $2.5 million compared to a revenue requirement of $35.7 million or a net cost
of $33.2 million.

Based on the analysis above and on Tables 8.6.1 and Appendix 12.2.4 page 55 the
cost of reducing water losses in the Rimrock system to 10 percent or below far exceeds the
potential benefits.

Because the Rimrock system is above 15 percent, the Company analyzed the
potential savings and costs of reducing water loss to 15 percent or below. These results are
presented in Table 8.6.2 and show that the potential annual savings would be $5,000 compared to
a revenue requirement of $394,000 or a net increase in rates for the consolidated Verde Valley
system (Sedona, Valley Vista, Rimrock and Pinewood) of $389,000. As with the analysis for
reducing water losses to 10 percent the cost of reducing water losses in Rimrock to 15 percent or
below far exceeds the potential benefits.
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9.0 BISBEE WATER SYSTEM

9.1  Overview of Water System

The Bisbee water system is one of the oldest water systems in Arizona, dating
back to the late 1800s, with the oldest water mains in service today dating back to 1901. The
Bisbee water system is part of the Cochise Division, which also includes the Sierra Vista water
system. As shown in Graph 9.1 below, water losses have exceeded 10 percent for the last 20
years, and have exceeded 15 percent for the past four years. There are nearly 380,000 LF (72
miles) of water mains in service varying in size, material and age, including cement asbestos,
cast iron, copper, ductile iron, galvanized steel, PVC and steel materials. There are
approximately 3,400 water service lines in service which are constructed from ductile iron,
galvanized steel, polybutylene, polyethylene, steel and copper materials.

WATER LOSSES
BISBEE WATER SYSTEM
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9.2  Causes of Water Losses

Steel and galvanized steel were the predominant materials used for water mains in
the Bisbee water system from the early 1900s to the late 1960s: The oldest water mains are over
100 years old. Most of these water mains are either at, near or beyond the end of their useful
service. lives as shown by the fact that 80 percent of the leaks and breaks in the Bisbee water
system are on steel and galvanized steel water mains. Additional analysis shows that
approximately 180,000 LF, or nearly 50 percent of the water mains currently in service in the
Bisbee water system need to be replaced.
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\ As shown in Table 9.1 below, the number of leaks and breaks per year in the
Bisbee water system has increased by more than one leak or break per week over the past four
years, showing further signs of deterioration and an increasing need for replacement.

Table 9.1: Bisbee Leaks by Type/Year.

Water Leaks by Type and Year -
Bisbee Water System o :

, /’ . 1 Nimber of
Year Main Leaks |Service Leaks Leaks/Week
2007 83 11 1.9
2008 76 23 2.0
2009 147 43 ' 3.8
2010 106 39 - 2.9
2011 106 31 33
Total 518 147 L e

93  Additional Steps Taken to Reduce Water Losses

1. The Company hired an additional employee in 2011 to provide additional
resources to locate and repair leaks and breaks.

2. The Company replaced a failing steel water main and 45 services which
were originally installed in 1908, with 1,960 LF of six-inch ductile iton pipe and 45 new copper
services.

3. The Company replaced a failing steel water main and 17 services which
were originally installed in 1908, with 1,140 LF of six-inch ductile iron pipe and 17 new copper
services.

9.4  Assessment of Effect on Water Losses from Addltmnal Steps Taken to Reduce
Water Losses

The Company expects that the additional steps. taken to reduce water losses
identified in Section 9.3 will help to reduce water losses; however, additional steps may be
necessary in the future to further reduce water losses to below 15 percent. Reducing water losses
to less than 10 percent will require the Company to significantly increase the rate of
infrastructure replacement through development of a long-term infrastructure replacement plan.

Even with the recent completion of water main and service line replacements at a
cost of $442,000, the Company does not project that water losses will drop below 10 percent or
even possibly 15 percent. Failing infrastructure is the primary cause of water losses in the
Bisbee water system. If the Company is able to increase the rate of infrastructure replacement
the Company should be able to reduce water losses to less than 15 percent and 10 percent.

9.5  Additional Steps to be Taken in the Future to Reduce Water Losses
L Manage the Bisbee water system water losses by tracking ongoing water
losses each month and follow up with corrective actions to help mitigate any upward trends in
water losses.
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2. If water losses do not continue to drop or if water losses trend back
upwards, the Company will direct its employees to increase the use of digital leak detection
loggers to locate and repair leaks and breaks.

3. The Company budgeted $136,000 for 2012 for its Cochise Division, which
includes the Company's Bisbee water system, for use in replacing water mains, water services,
water meters and fire hydrants, as needed for specific projects.

4. The Company budgeted $200,000 for 2012 to replace old failing
waterlines in conjunction with City of Bisbee paving projects.

5. The Company budgeted $125,000 for 2012 to replace 340 LF of failing
steel pipe on Church Street with new six-inch ductile iron pipe for its Bisbee water system.

6. The Company budgeted $100,000 for 2012 to replace 1,950 LF of failing
galvanized steel mains on Bowers Street with new six-inch ductile iron pipe.

7.  The Company budgeted $70,000 for 2012 to replace 700 LF of failing
mains with new six-inch ductile iron pipe on Ocotillo Street.

8. The Company budgeted $15,000 for 2012 to replace a portion of a failing
discharge pipe header at a booster station located at Tombstone Canyon.

9. The Company budgeted $30,000 for 2012 to replace 200 LF of failing 10-
inch steel and 14-inch steel water mains at the Naco Warehouse Booster Station.

10.  The Company budgeted $25,000 for 2012 for its Cochise Division which
" includes the Bisbee water system to purchase additional leak detection equipment.

9.6  Cost Benefit Analysis of Reducing Water Losses

The Company's engineers analyzed the Bisbee water system and determined that
in order to reduce water losses to below 10 percent, over 188,000 feet of aging water mains and
over 1,700 failing polybutylene and polyethylene water service lines need to be replaced. The
preliminary cost estimate to replace this aging infrastructure.is over $23.5 million as shown in
the table on page 66 of Appendix 12.3.5.

If these replacements are made water losses should drop to 10 percent or below.

Table 9.6.1, Column B, Lines 16 — 18 show that at a current-water loss rate of 15.8 percent the

amount of water lost annually is 61,009.4 thousand gallons. Reducmg water losses to 10 percent

would result in 38,538.7 thousand gallons lost annually or a sdvings of 22,470.7 thousand gallons
of water each year.

The total cost of producing this volume of water is shown in Table 9.6.1, Column
B, Lines 2 — 6. When the total annual cost of production $300,368 is divided by the number of
thousand gallons produced annually 385,387, the cost per thousand gallons produced of $0.78
results,

To determine the annual potential savings from reducing water losses to 10
percent, the cost per thousand gallons produced is multiplied by the reduction in lost water or
22,470.7 thousand gallons resulting in a potential annual savings of $17,514.

Table 9.6.1, Column D, Lines 2 — 10 calculates the required annual revenue

requirement associated with investing $23.5 million to replace over 188,000 feet of water mains
and over 1,700 services which is the cost of reducing water losses in the Bisbee system to 10
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percent or below. The resulting annual revenue requirement would be $3.4 million. When
compared to the amount of annual potential savings the revenue requirement for replacing this
infrastructure would be greater by $3,415,000, meaning that rates would increase for the
‘consolidated Cochise system (Bisbee and Sierra Vista) by over $3.4 million or over 101 percent
in order to save 22,471 thousand gallons of water annually.

When evaluated over the life of the replacement assets (Table 9.6.1, Column D,
Lines 26 — 30) the total savings in production costs, assuming an annual inflation factor of 3.4
percent would be $3.1 million compared to a revenue requiremeit of $107.6 million or a net cost
of $104.6 million.

Based on the analys:s above and on Tables 9.6.1 and Appendix 12.2.6 page 57 the
cost of reducing water losses in the Bisbee system to 10 percent or below far exceeds the
potential benefits.

Because the Bisbee system is above 15 percant, the Company analyzed the
potential savings and costs of reducing water loss to 15 percent or below. These results are
presented in Table 9.6.2 and show that the potential annual savings would be $2,500 compared to
a revenue requirement of $482,000 or a net increase in rates for the consolidated Cochise system
(Bisbee and Sierra Vista) of $480,000. As with the analysis for reducing water losses to 10
percent the cost of reducing water losses in Bisbee to 15 percent or below exceeds the potential
benefits.
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10.0 PINEWOOD WATER SYSTEM

10.1 Overview of Water System

The Pinewood water system serves the Munds Park area in Northern Arizona, and
is one of four water systems in the Verde Valley Division. As shown in Graph 10.1 below, water
losses have exceeded 10 percent for the last 10 years and have exceeded 15 percent for the past
five years. There are over 167,000 LF (32 miles) of water mains in service varying in size,
material and age, including cement asbestos, ductile iron and galvanized steel materials. There
are approximately 2,900 water service lines in service which are constructed primarily from
polybutylene and polyethylene materials although replacement service lines are constructed of
copper materials.

Graph 10.1: Pinewood Water Losses by Year

WATER LOSSES
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102 Causes of Water Losses

Over 75 percent of the leaks requiring repair or replacem;em in the Pinewood
water system were caused by failing polybutylene and polyethylene service lines. These types of
service line materials were commonly used by the water industry from the 1960s to the 1980s.

Unfortunately, unlike copper service lines, polybutylene and polyethylene service
lines suffer from environmental stress ¢racking, which cause service line failures. As a result,
the service lines installed from the 1960s through the 1980s are failing at an increasing rate.
Temporary repairs can be made to these types of services, but further degradation continues and
eventually replacement is necessary. As shown in Table 10.1 below, since 2007, service line
leaks and breaks have more than doubled for the Company's Pinewood water system.
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Table 10.1: Pinewood Leaks by Type/Year

Water Leaks by Type and Year -
Pinewood Water System

Year Main Leaks ' Service Leaks
2007 8 13

2008 14 - 38
2009 14 ‘ 31

2010 6 « 31

2011 11 29
Total 53 142

10.3  Additional Steps Taken to Reduce Water Losses
1. The Company increased leak detection efforts in its Pinewood water
system through increased use of digital leak detection loggers from three days per week to four
days per week.
2. The Company replaced 40 failing services in arcas with the highest
instances of service leaks.

10.4 Assessment of Effect on Water Losses from Stq)s Taken to Reduce Water Losses

The Company expects that the additional steps taken to reduce water losses
identified in Section 10.3 will help to reduce water losses; however, additional steps will be
necessary in the future to farther reduce water losses below 15 percent. Reducing water losses to
less than 10 percent will require the Company to significantly increase the rate of infrastructure
replacement through development of a long-term infrastructure replacement plan.

Even with the recent completion of service line replacements at a cost of

approximately $200,000, the Company does not project that water losses will drop below 10
percent or 15 percent. Failing infrastructure is the primary cause of water losses in the Pinewood
water system. If the Company is able to increase the rate of infrastructure replacement, the
Company should be able to reduce water losses to less than 15 percent and 10 percent.

10.5 Additional Steps to be Taken in the Future to Reduce Water Losses ,
1. Manage the Pinewood water system water losses by tracking ongoing
water losses each month and follow up with corrective actions to help mitigate any upward
trends in water losses.

2. If water losses do not continue to drpp or if water losses trend back
upwards, the Company will direct its employees to increase the use of digital leak detection -
loggers to locate and repair leaks and breaks.

3. The Company budgeted $97,000 for 2012 for its Verde Valley Division,
which includes the Company's Pinewood water system, for use in replacing water mains, water
services, water meters and fire hydrants, as needed for specific projects.
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4, The Company budgeted $200,000 for 2012 to replace failing water
services for its Pinewood water system.

10.6 Cost Benefit Analysis of Reducing Water Losses

- The Company's engineers analyzed the Pinewood water system and determined
that in order to reduce water losses to 10 percent or below, 15,400 feet of aging water mains and
2,400 failing polybutylene and polyethylene water service lines need to be replaced. The
preliminary cost estimate to replace this aging infrastructure is nearly $17.5 million, as shown in
the table on page 67 of Appendxx 12.3.6.

If these replacemonts are made water losses should drop to 10 percent or below
Table 10.6.1, Column B, Lines 16 — 18 show that at a current water loss rate of 29.0 percent the
- amount of water lost annually is 36,255.3 thousand gallons. Reducing water losses to 10 percent
would result in 12,522 thousand gallons of lost water annually or a savings of 23,733.3 thousand
gallons of water each year.

The total cost of producing this volume of water is shown in Table 10.6.1,
Column B, Lines 2 — 6. When the total annual cost of production $138,033 is divided by the
number of thousand gallons produced annually 125,220, the cost per thousand gallons produced
of $1.10 resuits.

To determine the annual potential savings from reducing water losses to 10
percent the cost per thousand gallons produced is multiplied by the reduction in lost water or
23,733.3 thousand gallons resulting in a potential annual savings of $26,162.

Table 10.6.1, Column D, Lines 2 — 10 calculates the required annual revenue
requirement associated with investing $17.5 million to replace 15,400 feet of water mains and
2,400 services, which is the cost of reducing water losses in the Pinewood system to 10 percent
or below. The resulting annual revenue requirement would be $2.6, million. When compared to
the amount of annual potential savings the revenue requiremient for replaomg this infrastructure
would be greater by $2,530,000, meaning that rates would increase for the consolidated Verde
Valley system (Sedona, Valley Vista, Rimrock and Pinewood) by over $2.5 million or nearly 19
percent in order to save 23,733 thousand gallons of water annually. Since Rimrock and
Pinewood are in the same consolidated rate system reducing water losses to 10 percent or below
for both these systems would result in an increase in rates of over 27 percent.

When evaluated over the life of the replacement assets (Table 10.6.1, Column D,
Lines 26 — 30) the total savings in production costs, assuming an annual inflation factor of 3.4
percent would be $4.6 million compared to a revenue requirement of $80.2 million or a net cost
of $75.6 million.

Based on the analysis above and on Tables 10.6.1 and Appendix 12.2.8 page 59
the cost of reducing water losses in the Pinewood system to 10 percent or below far exceeds the
potenual benefits.

Because the Pinewood system is above 15 percent, the Company analyzed the
potential savings and costs of reducing water loss to 15 percent or below. These results are
presented in Table 10.6.2 and show that the potential annual savings would be $19,300 compared
to a revenue requirement of $1,884,000 or a net increase in rates for the consolidated Verde
Valley system (Sedona, Rimrock and Pinewood) of $1.9 million. As with the analysis for
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reducing water loss to 10 percent, the cost of reducing water loss in Pinewood to 15 percent or
below far exceeds the potential benefits. '
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11.0 - CONCLUSIONS

The Company has made a significant effort to reduce water losses for each of the seven
systems that are the subject of this report, by increased monitoring of its water systems, detecting
and repairing leaks, replacing infrastructure, performing meter maintenance and selecting the
most appropriate meters for each application.

Additional leak surveys and repairs and increasing the rate of infrastructure replacement
are necessary to reduce water losses to less than 10 percent. Water main and service line
replacement projects, replacing failing radio controls, and additional leak detection surveys have
helped to reduce water losses. However, increasingly water mains and services are at or nearing
the end of their useful service lives. The Company has concluded that a more aggressive
distribution infrastructure replacement program is needed to further reduce water losses. The
Company estimates that it will cost $84 million to replace water mains and service lines that are
at or nearing the end of their useful lives for these seven water systems alone. Because of the
enormity of this additional level of capital expenditure, the Company is requesting that the
Commission authorize the establishment of a DSIC (See Attachment 1) for all of its water
systems. A DSIC will enable the Company to replace critical infrastructure with gradual
changes in rates. Without the approval of a DSIC, the Company cannot adequately replace aging
infrastructure critical to the Company's compliance with the Commission's directives in Decision
No. 71845.

Additionally, not only is $84 million needed to replace infrastructure for the seven water
systems that are the subject of this report, blltmeCompanyhasidentiﬁedthecriticalneedto
replace failing distribution infrastructure that is estimated to cost over $102 million for the
Company's Eastern and Western Groups and between $25 and $30 million for the Company's
Northern Group In order to mitigate this substantial increase in investment and the resulting
sharp increase in rates that would result if rates are set under the conventional method, through
the filing of general rate cases, the Company has proposed the implementation of a DSIC as filed
with its Western and Eastern Group general rate cases, W-0445A-10-0517 and W-01445A-11-
0310 respectively. If approved, a DSIC surcharge mechanism will provide for gradual rate
changes but more importantly, it will provide a means for replacing infrastructure that does not
currently exist, except for the smallest of infrastructure replacement projects.

Although the sheer magnitude of the infrastructure replacement program is quite
daunting, and the solutions will require a long-term commitment, the Company needs to start
now in order to make additional progress towards replacing. agng‘and failing infrastructure.
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Meter Replacement Schedule
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12.2 ,
Cost Benefit Analyses
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12.2.1  Cost Benefit of Reducing Water Losses in the Pinetop Lakes Water System to 10
Percent over Life of Infrastructure Replacement
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1222  Cost Benefit of Reducing Water Losses in the Overgaard Water System to 10 Percent

over Life of Infrastructure Replacement
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1223 Cost Benefit of Reducmg Water Losses in the Miami Water System to 10 Percent Over
Life of Infrastructure Replacement
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1224  Cost Benefit of Reducing Water Losses in the Rimrock Water System to 10 Percent
‘ over Life of Infrastructure Replacement
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1225  Cost Benefit of Reducing Water Losses in the Rimrock Water System to 15 Percent
Over Life of Infrastructure Replacement
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1226  Cost Benefit of Reducing Water Losses in the Bisbee Water System to 10 Percent over
Lifc of Infrastructure Replacement
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12.2.7  Cost Benefit of Reducing Water Losses in the Bisbee Water System to 15 Percent Over

Life of Infrastructure Replacement
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12.2.8  Cost Benefit of Reducing Water Losses in the Pinewbod Water System to 10 Percent
over Life of Infrastructure Replacement
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1229 Cost Benefit of Reducing Water Losses in the Pinewood Water System to 15 Percent
Over Life of Infrastructure Replacement

i;ﬂ;ﬁii!iii%ii‘555335‘5%3’5533*%53§§§§!$§3§§3$§§§§’Ea§5 HHFERE 4

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

| g R ﬁ
I

!
| RiE B PR R
iﬁ’ R EEEEE R (L F R FEHH R U S

,ﬁ,§§§§§§!§§§§§§§§§!§‘§§‘§§§§s§3§§§§§§§§!§s§§§§§s§§§§s§§§335
g‘i GHEEH G H L R EF R R

Ej U U U P H O

Sequired

Mo

il
| s&étiaiéiiiiiéiiiiéﬁ?ii;ié§§§§§§§§§i§is§§§i§i§§§ 33 L
AR
]

I i R HHE

Bd asvucnoendddtdindntdddiinsstns AdXidndisiedidNsdvadddidisinddgyy

s
|
|

]
1
3
i

* Remnd Inwrose i O based an Novewdber, 2022 dota.

OABD FILESWORK FOR THHVUEPORTSWATER LOSIWAATER LOSS REOUCTION REPORT FINAL 123011.00CX Page 60
Trittbadr 120711 | 1100 AM :



12.3
Infrastructure Replacement
- Project Cost Estimates

OABD FILEDWWORK FOR THIREPORTRWATER LOSSWWATER LOBS REDUCTION REPORT FITAL 123011.00CX Page 61
0



12.3.1 10-Year Infrastructure Replacement Preliminary Cost Estimate — Pinetop Lakes Water
' System

ARIZOIVA WATER comPANy

OOGTESMTE

PINETOP LAKES WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN

MATERIALS AND LABOR

ESTMATED TEM
800 | EA , $ 2,400,000
8,800 LF 90 ATIC Wi 792,000 |

1) SUBTOTAL - ATERIALS AND LABOR o 31
- k2) PERFORMANCE BOND @ 1.5% OF LINE (1) 47,600
SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION | 23040
ko susTOTAL -LINES (1), 2) AND (3) | | ]{s 203320
[(5) OVERHEAD - 18% OF LINE (4) 818408
je) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 207.780
‘ 207,700

AL - LINES (4), (8) AND (8) 190,817
FED COST OF CONSTRUCTION I: :,gg;
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12.3.2 10-Year Infrastructure Replacement Preliminary Cost Bsmnatc — Overgaard Water
System

ARIZOIM mmn oonnunr

OVERGAARD WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLAGCEMENT PLAN 1

» MATERIALS AND LABOR - . |
TE“’—"‘.".]—"LL& s
18,200} LF .90 \Tic &
2100 | EA Ic
4200 | EA R 8 FOR

i
|

[(2) PERFORMANCE BOND @ 1.5% OF LINE (1)

|2 SURVEY, RO.W. PERMITTING, TESTING AND FIELD INSPECTION 064440

4) SUBTOTAL - LINES (1), (2) AND (3) ‘ $ 10,208,020
OVERHEAD- 15% OFLNE() - _ ' 2,544,823
PREPARATION OF DETAILED PLANS, BPECIFICATIONS & BIDDING DOCUMENTS e17.020 ]

AL - LINES (4), (6) AND (8) 1
THD COST OF CONSTRUGTION $ 4
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12.3.3 10-Year Infrastructure Replacement Preliminary Cost Estimate — Miami Water System

MIAMI SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN

B MATERIALS AND LABOR |
7] F 5
| F 98 1930-1939
\F ' 1
| 40-1948 &
L AF
1750 | EA SERVICES ON 1
260 | EA ‘

i '

Immum.-u'rmmm
|2 PERFORMANCE BOND @ 1.5% OF LINE (1)
§(3) SURVEY, R.O.W. PERMITTING, TEBTING AND FIELD INSPECTION _
SUBTOTAL - LINBS (1), (2) AND (3)

OVERHEAD - 1sxosw£a)
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12.3.4 10-Year Infrastructure Replacement Preliminary Cost Esttmatc ~ Rimrock Water System

o
ARIZONA WATER cOMPANY
FRELININARY COBT ESTIMATE ‘

RIMROCK WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN

(ren———

MATERIALS AND LABOR
' ) ESTMATED BN
A ‘ 3 2007500
|__EA SERVICES ON 1020000
Lﬁ:_a._ 3 PLASTIC . 150000]

| . i
[1) SUBTOTAL - MATERIALS AND LABOR B m
|2 PERFORMANCE BOND @ 1.5% OF UNE (1) , ’
k) SURVEY, ROW. PERMITTING, TESTING AND FIELD INSPECTION 416,325
() SUBTOTAL - LIMES (1), {2) AND (3) s 648308
|5 OVERHEAD - 15% OF LINE (4) 967 966

387,182
$ 7.808,17¢

s _zsosnel
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12.3.5 10-Year Infrastructure Replacement Preliminary Cost Estimate — Bisbee Water System

N

REPLACE 1900-1909 MAINS wi 6° DIP .
"‘4;3:‘_ 1900-1908 MAINS w P
REPLACE 1900-1809 MAINS w/ 12° DIF
REPLACE 1010-1910 MAINS w! 8" DIP
REPLACE 1920-1829 MAINS w/ ¢"

EPLACE 1930-1939 MAINS wi 6" DIP__
REPLACE 1940-19490 MAINS w 6" D

i
3,000 OO0

IREPLACE PLASTIC SERVICES 1 430,000
| ]
-

——

{(1) SUBTOTAL - MATEERIALS AND LABOR
PERFORMANCE BOND @ 1.5% OF LINE (1)
) SURVEY, ROW. PERMTTING, TESTING AND FIELD INSPECTION

Immom. - LINES (1), (2) AND (3)

[(6) OVERHEAD - 18% OF LING (4)
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12.3.6 10-Year Infrastructure Replaoement Preliminary Cost Estimate — Pinewood Water

System
ARIZON’A. MT'ER coumw
5 _ _— ELY RY COST BITIMATE ‘ __ 12/20/2011
SECTLOG) EXS. :-'-';v***"r'“v-é':h&v - :k e =
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ARIZONA WATER COMPANY = AEIVE
Robert W. Geake (No. 009695) RECEIVED
Vice President and General Counsel

380S N. Black Canyon Highway Ml 22 Al 30
Phoenix, Arizona 85012-5351 e
Telephone: (602) 240-6860 L7T0AP S0 eSS

BEFORE THE ARIZONA CORPORKTTON €ONNassION
IN THE MATTER OF THE APPLICATION

OF ARIZONA WATER COMPANY, AN Docket No. W-01445A-08-0440
ARIZONA CORPORATION, FOR A
DETERMINATION OF THE FAIR VALUE

CERTIFICATE OF FILING
OF ITS UTILITY PLANT AND PROPERTY, COMPLIANCE ITEM

AND FOR ADJUSTMENTS TO ITS RATES
AND CHARGES FOR UTILITY SERVICE
AND FOR CERTAIN RELATED
APPROVALS BASED THEREON.

The Arizona Corporation Commission (the "Commission"), in Decision Né. 71845 (the
"Decision”) at page 95, lines 1-7, ordered Arizona Water Company (the "Company") to prepare
a study on Distribution Systern Improvement Charges ("DSIC") designed to implement leak
detection devices and make conservation based repairs to infrastructure. The Commission
further ordered that the study should further detail costs, rate impacts and consider how to
balance costs and benefits for customers and that the Company shall undertake this study and
file a report detailing the findings of this study by June 30, 2011, with Docket Conirol, as a

compliance item in this docket.

The Company filed the initial form of the DSIC study in this docket on June 29, 2011 in
compliance with the Decision. The Company is now filing an update to the DSIC study in this

docket, attached hereto as Attachment A.
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RESPECTFULLY SUBMITTED this 22™ day of July 2011.

ARIZONA WATER cOMPANY

By?ﬁ’foj h/w

Robert W. Geake

Vice President and General Counsel
Arizona Water Company

P. O. Box 29006

Phoenix, AZ 85038

Attorney for Applicant

CERTIFICATE OF SERVICE

An original and thirteen (13) copies of the foregoing were delivered this 22" day of July, 2011
to:

Docketing Supervisor

Docket Control Division

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

A copy of the foregoing was mailed this 22* day of July, 2011 to:

Honorable Lyn Farmer

Chief Administrative Law Judge
Hearing Division

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Wesley C. Van Cleve, Attorney
Legal Division

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Michelle Wood, Attomey

Residential Utility Consumer Office
1110 West Washington Street, Suite 220
Phoenix, Arizona 85007
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Nicholas J. Enoch

Jarrett J. Haskovec

Lubin & Enoch, PC

349 North Fourth Avenue
Phoenix, Arizona 85003
Attorneys for IBEW Local 387

Michelle Van Quatham

Ryley, Carlock & Applewhite

One North Central Avenue, Suite 1200
Phoenix, Arizona 85004

Attorneys for Abbott Laboratories
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Arizona Water Company
Distribution System Improvement Charge (DSIC) Study
Docket No. W-01445A-08-0440
July 22, 2011

Introduction and Background

In Decision No. 71845, the Arizona Corporation Commission (the "Commission")
ordered Arizona Water Company (the "Company") to prepare a study on Distribution System
Improvement Charges ("DSIC") designed to implement leak detection devices and make
conservation-based repairs to infrastructure, and to file a report detailing the findings of this
study with the Commission. The Commission stated that an infrastructure funding mechanism
may be reasonable for certain of the Company's aging systems, or for systems that face other
unique challenges. Further, the Commission ordered that the information contained in the study
should be used by the Company to further develop this issue for future Commission

consideration.

This DSIC study examines costs and effects on customer rates and takes into
consideration how to balance the costs and benefits of necessary infrastructure replacements for
customers. It is submitted to the Commission to provide the information discussed above, to
establish the basis and need for implementing a DSIC mechanism to address aging and failing
infrastructure, and to urge the Commission to approve such a mechanism in the Company's
general rate cases.

The Company is a public service corporation which provides public utility water service
in portions of Cochise, Coconino, Gila, Maricopa, Navajo, Pima, Pinal and Yavapai Counties in
Arizona pursuant to certificates of convenience and necessity granted by the Commission. The
Company operates twenty-two (22) public water systems that serve approximately 34,300

customers.

Historical Development of DSIC

The pressing need to replace aging drinking water infrastructure has been brought to the
forefront of public attention by entities such as the United States Environmental Protection
Agency (the "EPA") and the American Society of Civil Engineers (the "ASCE"). The ASCE's
2009 Report Card for American Infrastructure gave the nation's aging drinking water system
infrastructure a grade of D minus.! In addition, the EPA, in its report entitled Drinking Water
Infrastructure Needs Survey and Assessment, projected a twenty-year capital improvement
funding need of $334.8 billion.”

In Decision No. 71845, the Commission noted that aging infrastructure is often seen as an
East Coast or Midwest phenomenon. However, according to the EPA report cited above, water
providers in Arizona will need to fund nearly $7.4 billion of water system infrastructure
replacements over the next twenty years, over half of which is needed for transmission and

1 Exhibit A: 2009 Report Card for American Infrastructure — Water and Environment, Drinking Water produced by

American Society of Civil Engineers.
2 Bxhibit B: Drinking Water Infrastructure Needs Survey and Assessment, Fourth Report to Congress by the United

States Environmental Protection Agency.
1
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distribution system replacements. The EPA report further identified infrastructure funding needs
for medium and small-sized water providers in Arizona as $2.1 billion and $889 million,

respectively.

The EPA report classified medium sized community water systems as those that serve
more than 3,300 but less than 100,000 persons. Community water systems serving 3,300 persons
or fewer are classified as small. Based on the EPA’s classification the Company’s Ajo,
Stanfield, Tierra Grande, Coolidge Airport and Winkelman systems are classified as small
systems. All of the Company’s other systems are classified as medium systems.

In recognition of this growing crisis, regulated water utilities have begun to develop ways
along with their state regulatory commissions, to provide rate mechanisms to help fund the
replacement and rehabilitation of failing infrastructure while, at the same time, balancing
financial stability with customer affordability. In 1996, Philadelphia Suburban Water Company
("PSWC") petitioned the Pennsylvania Public Utility Commission ("PPUC") for approval of a
DSIC. The PSWC DSIC was designed to recover the fixed costs (depreciation and pre-tax
return) of certain non-revenue-producing infrastructure rehabilitation and replacement projects
completed and placed in service between rate cases. In its petition to the PPUC, PSWC
presented evidence that it was only able to replace/rehabilitate fifteen (15) miles out of a total of
3,130 miles of transmission and distribution mains or less than one-half of one percent each year,
due to funding limitations. According to PSWC, at that pace, it would take approximately 212
years to complete all of the needed replacements/rehabilitations to its transmission and
distribution mains. PSWC also noted that the DSIC would help it break the cycle of filing for
general rate increases every fifteen (15) months, thus reducing the frequency of rate filings to the
benefit of both customers and the PPUC.

The DSIC proposed by PSWC included a number of limitations. Among these were
restrictions on the type of utility plant eligible for cost recovery, quarterly filing requirements, a
cap on the maximum amount of revenue that could be collected by the DSIC, an eligibility
earnings test, and a true-up mechanism which reset the DSIC to zero when the underlying utility
plant was included in base rates in a subsequent general rate case.

In approving the DSIC in late 1996, the PPUC noted that: "PSWC and other
Pennsylvania water companies had been required to make significant investments in new utility
plants for projects such as the filtration of surface water supplies, the replacement of aging water
distribution plant and the implementation of meter replacement programs. In addition, water
companies face the daunting challenge of rehabilitating their existing distribution infrastructure
before the property reaches the end of its service life to avoid serious public health and safety

. 3
risks".

Following its adoption by the PPUC, public utility commissions in many other
jurisdictions, including Delaware, California, Connecticut, Indiana, Illinois, Missouri, New York

3 Exhibit C: Petition of Philadelphia Suburban Water Company for Approval to Implement a Tariff Supplement
Establishing a Distribution System Improvement Charge; Doc. No. P-00961036, Opinion and Order.

2
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and Ohio, adopted DSIC-type mechanisms.* In early 1999, the National Association of
Regulatory Utility Commissioners ("NARUC") endorsed the mechanism as an example of an
innovative regulatory tool that other public utility commissions should consider adopting to solve
infrastructure remediation challenges.” In 2005, NARUC adopted a resolution identifying the
DSIC as a Regulatory Policy Best Practice.®

At the 1998 National Association of Water Companies' Pennsylvania Forum,
Commissioner Norma Brownell of the PPUC reported that implementation of the DSIC created
little consumer reaction and resulted in infrastructure investment that otherwise would not have
occurred. In a July 2007 Public Meeting, PPUC Chairman Wendell F. Holland further praised
the DSIC mechanism "as one of the most important regulatory tools of the past decade," and
‘additionally noted the consumer safeguards that were established in conjunction with adoption of
the DSIC, such as DSIC revenues capped at a percentage of general revenues, resetting the DSIC
to zero at the time of the next general rate case, providing notice to customers of any change in
the DSIC rate, audits conducted as needed, and an annual reconciliation audit.”

While the DSIC has become an important regulatory tool in other jurisdictions, it has not
yet been approved in Arizona. However, in Docket No. W-01303A-05-0405, the Commission
adopted a Public Safety Surcharge in Paradise Valley for Arizona American Water Company.
This type of surcharge was specifically designed to provide funding for the replacement of
undersized and inadequate water mains in the Town of Paradise Valley. While the Public Safety
Surcharge collected funds in advance of construction, the DSIC is more like the Arsenic Cost
Recovery Mechanism ("ACRM"), which was developed through the collective efforts of the
Company, the Commission Staff and the Residential Utility Consumer Office ("RUCQ"). The
ACRM allows utilities that construct arsenic treatment plants to seek recovery of capital costs
and narrowly defined components of arsenic treatment plant operating costs incurred between
formal rate filings. Without this progressive recovery method, a significant number of the State's
water utilities would not have had the financial ability to comply with new, more stringent, safe
drinking water standards for arsenic.

Assessment of the Company's Distribution Systems

Due to the phenomenal rate of growth seen in the last decade, there is a common
misconception that water distribution systems in Arizona are relatively young and that there is no
aging infrastructure crisis in this state. In fact, many of the Company's water systems are
comprised of a large percentage of aging water mains and service lines that are approaching or
have already exceeded the end of their useful service lives, and many of those facilities are
obsolete or failing. In the Bisbee system, for example, a significant portion of the water mains

4 Exhibit D: DSIC-type Mechanism by State.
5 Exhibit E: National Association of Regulatory Utility Commissioners ("NARUC") Resolution Endorsing and Co-
Sponsoring the Distribution System Improvement Charge, 1999.

¢ Bxhibit F: National Association of Regulatory Utility Commissioners ("NARUC") Resolution.

Supporting Consideration of Regulatory Policies Deemed as "Best Practices”, 2005.

7 gxhibit G: Motion of Chairman Wendell F. Holland, Docket No.: P-00062241, et al.

3
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date back to the early 1900s, and nearly thirty-five percent (35%) of that system's water mains,
many of which have a history of chronic leaks, have reached the end of their useful service lives
and need to be replaced. Even water systems viewed as more modern, such as the Company's
Pinal Valley water system, have many water mains that were installed during the period of time
from the 1920s through the 1940s.

The materials used in the manufacture of pipe and services play a significant role in
determining the useful service lives of water mains, service lines and other distribution system
components. For water mains constructed of ferrous pipe materials, such as cast iron, steel,
galvanized steel or ductile iron, corrosion causes pitting of the pipe material. Eventually, the
corrosion continues until a hole is formed in the pipe wall leading to a water leak. In advanced
stages of corrosion, water mains can fail completely, resulting in water main breaks, often
causing costly damage to the water facilities, the roadway and nearby property. In addition,
corrosion can lead to the formation of tuberculation, which restricts the flow of water.

Water mains constructed of non-ferrous pipe materials, such as polyvinyl chloride
("PVC") and cement asbestos ("CA"), can become brittle or lose their physical integrity over
time through various physical and chemical causes. Even the gasket materials made to seal the
joints between pipes can degrade and fail. CA pipe, which has been used since the 1930s, loses
physical strength through the leaching of cement or binding agents caused by corrosive soil
conditions. ‘This loss of physical strength or integrity leads to increased frequencies of water
main leaks and breaks.

Water service lines are typically constructed of copper or polyethylene. Other materials
have also been used, such as galvanized steel and PVC. Copper service lines can become pitted
by internal or external corrosion leading to leaks or breaks. In the 1970s, the use of polyethylene
for water service lines became commonplace however, it has been found that these materials
become brittle and split longitudinally as they age, making repairs impractical and requiring
complete replacement as leaks are discovered. Corrosion of galvanized steel service lines leads
to similar signs of failure, including pitting and tuberculation, as seen in galvanized steel water

mains.

Soil condition is an example of the factors that contribute to corrosion of water mains.
When the Company first considered the use of ductile iron pipe, it conducted a number of soil
surveys with. help from professional engineers working for the Ductile Iron Pipe Research
Association ("DIPRA"). Those soil surveys looked for certain soil attributes or conditions that
could lead to corrosion. For water mains made from ferrous materials, such as ductile iron pipe,
the presence of water, oxygen, conductive soils, sulfate reducing bacteria, and nearby cathodic
protection systems were found to accelerate or promote corrosion. Field tests were conducted as
part of these soil surveys to determine whether soils were conductive and would lead to
corrosion. Because corrosion is an electrochemical process, conductive soil is likely to lead to
corrosion in water mains made of ferrous or copper materials. The existence of cathodic
protection systems, such as those used to protect steel gas mains against corrosion, can lead to
increased rates of corrosion for water distribution systems. The DIPRA study concluded that

4
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wrapping ductile iron pipe with a polywrap material would help protect the pipe against
corrosion by providing a non-conductive barrier and by providing a barrier against the transfer of

oxygen to the pipe.

As a benefit of the DIPRA study, the Company developed specifications for new
installations that required the use of polywrap (or encasement of ductile iron pipe with a plastic
barrjer) in nearly all of its water systems. The plastic barrier limits oxygen transfer to the pipe
material, thereby reducing the rates of corrosion. The Company even requires polywrap to be
used on copper service lines in certain instances, based on the Company's experience with
corrosive soil conditions in some of its water systems. These measures will help-to prolong the
life of infrastructure installed since 1986, when ductile iron was first used by the Company in its
water systems. When the Company replaces aging pre-1986 infrastructure, it uses polywrap, as
necessary, to maximize the useful life of the new infrastructure.

Additional environmental factors such as vegetation growth can also act to shorten the
life of distribution systems. In downtown Coolidge, for example, the Company has replaced
more than a mile of CA pipe due, in part, to the destructive effects of tamarack tree roots that
have grown into the couplings of the mains and have caused the couplings to leak or fail. CA
pipe accounts for forty-six percent (46%) of the water distribution system in the Pinal Valley

water system.

Every water system has measurable system water losses. As pipes age, the frequency of
water main and service line breaks and leaks increases. This observation was confirmed by an
EPA research program titled "Aging Water Infrastructure Research Program" which found that
the earliest sign of aging pipes is an increasing frequency of water main leaks. The condition of
pipes degrades over time and, at some point, repairs alone are inadequate to reduce water losses.
When reduction of system water losses through leak detection and repairs cannot reasonably
keep pace with the increasing rate of leaks or breaks, the Company then needs to replace the

water mains.

In Decision No. 71845, the Commission ordered the Company to reduce water loss in all
of its systems to less than ten percent (10%) by July 2011. If it is not possible to comply with
that standard by that date, the Company is required to submit a report demonstrating how it
intends to reduce water losses to less than ten percent (10%). It is not possible for the Company
to comply with that standard for all of its water systems and it will submit such a report to the
Commission. The report will show that, absent a DSIC-type mechanism, it is unable to replace
all of the infrastructure required to lower the water loss to meet the Commission's standard.

Economic Discussion

One of the important economic considerations that influences the Company's decision to
invest in needed water distribution system improvements is the fact that replacement costs have
increased dramatically over time. For example, in the Pinal Valley water system, nearly 14,000
feet of cast iron water mains were installed from 1921 to 1929. According to the Handy-
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Whitman engineering cost index (an index that tracks construction costs over time), the cost
factor for a cast iron water main installed in 1921 is 27, while the cost factor for a cast iron water
main instailed in 2010 is 587. This means that the replacement cost for such a water main in
2010 is 22 times greater than the original installation cost ninety years ago in 1921. Even though
this is a significant increase, the index does not consider the full increase in construction costs
over time, as water main installation in the 1920s was much less complicated than it is today.
For example, modern day excavation must take into account the multitude of competing
underground infrastructures such as sewer, power, and gas lines, as well as fiber optic and data
networks. It should also be noted that these water mains are in service and that service to
customers must be maintained during the replacement project, which complicates the process
and adds significant additional cost.

As part of its efforts to monitor and identify the sources and remedies for water loss, the
Company conducted a detailed analysis of its Superstition, Pinal Valley, Bisbee and Oracle
service areas and concluded that, based upon water main repair logs and the age of the
distribution system, approximately 521,000 feet of water mains need to be replaced.
Additionally, service line repair records show that approximately 9,820 failing plastic service
lines and 8,321 services on failing water mains need to be replaced.® The preliminary cost
estimate for these much-needed utility plant replacements is over $102 million, as shown in the
table below:

ESTIMATED

QUANTITY DESCRIPTION COST
40,379 |Replace Failing Water Mains 1900 - 1909 $ 2,826,530
22,712 |Replace Failing Water Mains 1910 - 1919 1,587,818
29,737 |Replace Failing Water Mains 1920 - 1929 1,780,750
61,590 jReplace Failing Water Mains 1930 - 1939 4,019,164
324,647 |Replace Failing Problematic Water Mains 1940 and later 16,545,154
41,838 |Replace Failing Large Diameter Water Mains 5,221,060
8,321 |Replace Services on Failing Water Mains 19,692,000
9,770 jReplace Failing Plastic Services 25,287,500
Subtotal - Materials and Labor $ 76,959,976

Performance Bonds, Surveying, Right of Way Permitting,

Testing, Field Inspection and Overhead 25,068,721
Estimated Cos t of Construction 3 102,028,697

% The first study titled "Water Loss Reduction Program for the Pinal Valley Service Area" is attached to Mr.
Schneider's direct testimony in Docket W-01445A-10-0517 as Exhibit FKS-10. The second study titled "Water
Loss Reduction Program for Water Systems in the Eastern Group" is an exhibit in the Company's Eastern Group rate

case.
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It is significant that one of the key facts that led to the development of the ACRM was the
magnitude of the approximately $30 million the Company needed to invest in water treatment
systems to remove arsenic from its public drinking water supplies. But that amount is $72
million less than the estimated $102 million capital cost needed for infrastructure replacement
for the Superstition, Pinal Valley, Bisbee and Oracle systems.

When a utility is faced with a large capital project, its cost and construction timeline are
usually known well in advance. With that knowledge, the utility can try to time its rate case
filing to coincide with completion of the facility to minimize the amount of earnings erosion. In
the case of the Company's infrastructure replacement program, funding a project of this size and
magnitude would be a difficult if not impossible task, given the Company's capitalization
(approximately $150 million) and status as a privately-held entity. Assuming the Company was
able to issue additional long-term debt to fund such a project, the traditional utility regulatory
model would cause equity to erode at an unacceptable rate during the twelve to eighteen months
it would take to conduct a general rate case.

The situation is further complicated by the fact that the Company's infrastructure
replacement program is made up of many smaller projects that will be constructed every year for
a number of years. Most of these projects would likely have a very short construction timeline,
meaning that they would either not qualify for Allowance for Funds Used During Construction
("AFUDC"), or the amount of AFUDC recorded during the construction period would be
nominal. Because these replacement programs do not increase sales, they will not generate
additional revenues. In order to generate a financial return, the Company would be forced to file
for annual general rate increases under the traditional rate case model, also resulting in erosion of
earnings and equity. Such an erosion of the Company's equity balance would result in
unsatisfactory financial ratios, the inability to issue short or long term debt and lead to higher
costs for customers.

The DSIC discussed above was designed specifically to address this problem: it allows
water providers to implement critical infrastructure replacement programs and recover the
associated costs on a timely basis to ensure both the financial integrity of the utility and lower

long-term average costs to customers.

DSIC Details
The Company proposes implementation of a DSIC under the following guidelines:

L. The DSIC would recover the fixed costs associated with DSIC-eligible utility
plant additions, net of retirements placed in service between rate cases. Utility plant additions
eligible for the DSIC would be limited to those additions net of retirements which are properly
classified in the following NARUC Uniform System of Accounts for Class A and B Water

Utilities (1976):
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343  Transmission and Distribution Mains
344  Fire Mains
345  Services

346 Meters
347  Meter Installations
348 Hydrants

398  Miscellaneous Equipment (Leak Detection Equipment)

2. The Company would file DSIC updates with the Commission on a semi-annual
basis to reflect eligible utility plant placed in service during the six-month period ending two
months prior to each DSIC update, as illustrated below:

Effective Date of Update | Period in Which DSIC-Eligible Plant Additions Made

July 1 November 1 — April 30

January 1 May 1 — October 31

3. The Company would file supporting data, as described below, for each semi-
annual filing with the Commission at least 30 days prior to the effective date of the update:

Schedule 1:  The Company's most recent balance sheet at the time of filing for a
DSIC step increase.

Schedule 2:  The Company's most recent income statement, including those
systems for which the Company requests a DSIC step increase.

Schedule 3:  An earnings test schedule for each system where the Company is
requesting a DSIC step increase. The earnings test will reflect the Company's most recent

financial data.

Schedule 4: A rate review schedule for each system showing the incremental
and pro forma effects of the step increase associated with the eligible DSIC capital costs on the
financial data provided in Schedules 2 and 3.

Schedule 5: A revenue requirement schedule showing the calculation of the
required increase related to eligible DSIC capital costs for each system. The schedule would also
indicate the current incremental increase, proposed monthly fixed basic service and volumetric
charges for a customer with a 5/8" x 3/4" meter. The required rate of return, gross conversion
factor and depreciation rate would be the same rates approved in that system's last rate case.

Schedule 6: A schedule showing the surcharge calculation for eligible DSIC
capital costs for each system. Fifty percent (50%) of recoverable capital costs would be in the
form of 2 monthly fixed surcharge, and fifty percent (50%) would be in the form of a volumetric
surcharge. The monthly fixed surcharge would be scaled to each meter size, based on the

8
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approved 5/8" x 3/4" equivalent capacity ratio. This schedule would also provide information
related to the number of customers by meter size and the number of gallons sold.

Schedule 7: A rate base schedule for each system showing the rate base
determined in the most recent rate case, as well as the most recent rate base calculated as of the
date of the information provided in Schedules 1 and 2, both adjusted to reflect the inclusion of
completed and in-service eligible DSIC facilities.

Schedule 8: A Construction Work In Progress ledger showing monthly charges
related to the construction of eligible DSIC facilities.

Schedule 9: A schedule showing the calculation of the Company's general plant
allocation methodology.

Schedule 10: A typical bill analysis comparing bills for customers with a 5/8" x
3/4" meter under present and proposed rates.

4, The DSIC surcharge would be shown as a separate line item on each customer's
bill. At least twice per year, the Company would be required to print a message on each
customer's bill explaining the DSIC surcharge and indicating the progress made on replacing
aging infrastructure.

5. The DSIC would be phased-in over time and capped at seven and one-half percent
(7.5%) of the annual amount billed to customers under otherwise applicable rates and charges.

6. The DSIC would be reset to zero, as of the effective date of each new general rate
case, by inclusion of the DSIC-eligible plant in rate base used to set base rates in the general rate
case. Thereafter, new DSIC-eligible utility plant additions not included in the general rate case
would form the basis for the new semi-annual DSIC filings. No DSIC filing would be made if,
in any semi-annual period, the system for which the filing is made is eamning a rate of return that
exceeds the rate of return that would be used to calculate the revenue requirement under the

DSIC.

Customer Benefits

Customer benefits associated with a DSIC include improved water quality, fire protection
and public safety, increased water pressure, decreased water loss, reduced main breaks and fewer
service interruptions. Additionally, implementation of a DSIC would help lead to rate stability,
improve affordability and avoid large or sudden rate increases.

Failing distribution infrastructure often results in a number of customer service issues
ranging from service interruptions for a single customer to larger problems involving service
outages for hundreds of customers. Additionally, leaking water mains and service lines result in
millions of gallons of treated water lost every year. While the Company's leak detection and

9
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repair program has made progress in reducing the amount of water lost to leaks and breaks, the
distribution system replacement plan and the DSIC mechanism proposed here by the Company
are practical ways to make real progress towards updating and improving integrity and reliability
of the distribution system, as well as reducing customer outages caused by distribution system

failures.

The National Regulatory Research Institute ("NRRI"), in its publication Effective
Regulation: Guidance for Public-Interest Decision Makers, cited infrastructure replacement as
posing several challenges for utilities and regulatory commissions, including how to finance
infrastructure replacements such that rates 1ncrease gradually (as opposed to sudden spikes)
while maintaining the utilities financial stability.” Implementation of a DSIC would help meet
those goals by providing the Company with the necessary financial means to invest in
replacement of its aging infrastructure, and would allow it to make these investments in orderly,
scheduled, incremental steps. Additionally, implementing a DSIC would mitigate the rate
impact on customers by providing small, regular rate increases, rather than large, imregular
increases that make customer affordability and acceptance more difficult.

Based on $2.5 million of infrastructure to be replaced, the impact on a tygxcal residential
customer's monthly bill in the Pinal Valley water system would be $0.87." Even at the
maximum capped amount of seven and one-half percent (7.5%), the average monthly residential
bill would not increase by more than $2.58. In a recent ITT Value of Water Survey, nearly one
in four American voters is "very concerned" about the state of the nation's water infrastructure
and, when asked, two-thirds responded that they were willing to pay an average of $6.20 more
per month to upgrade water infrastructure.!! While each customer may- ‘hold a different view of
how much they would be willing to pay to replace infrastructure, it is interesting to note that, in
this survey and the comments expressed by PPUC Commissioner Brownell, customers appear to
support increased water rates for necessary infrastructure replacement.

Conclusion

Water distribution systems have a limited life and must eventually be replaced. The
replacement of aging water system infrastructure, however, requires the replacement of all utility
plant, whether funded initially by contributions, refundable advances, or utility investments,
This single issue is a primary focus of discussions at the NARUC, the American Water Works
Association, the ASCE, the EPA and other organizations. The scope of this issue is so large, in
fact, that the capital investments identified by the EPA in a recent national survey shows that
hundreds of billions of dollars in capital investments are needed to replace aging water system
infrastructure in this country.

% Exhibit H: Effective Regulation: Guidance for Public-Interest Decision Makers produced by the National

Regulatory Research Institute
10 Exhibit I: DSIC Revenue Requirement
Y Exhibit J: ITT Corporation Value of Water Survey, Americans on the U.S. Water Crisis, 2010
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In a detailed study focusing on its Superstition, Pinal Valley, Bisbee and Oracle service
areas, the Company identified over $102 million in critically needed water main and service line
replacements. These replacements are needed to improve service reliability, increase pressure,
decrease water losses and to enhance fite protection and public safety. The current rate structure
will not allow for these critically needed investments. Battered in recent years by steep increases
in debt and expenses, the Company has been unable to recover its cost of service for a number of
years. In this type of financial environment, prudent management would lead the Company to
slash its capital spending to the minimum, not to increase its capital spending. Yet, it is in this
environment that the Company faces an order from the Commission to reduce its water losses,
which requires replacement of aging water distribution infrastructure. Analyses conducted by
the Company's engineering staff show that significant water main and service line replacements
are immediately necessary for a number of its systems and, ultimately, for all of its systems, to
ensure the integrity of the distribution system.

Even if it were possible for the Company to fund these much needed water distribution
system replacements under traditional rate making, the resulting steep increases in customer rates
could create a hardship for customers. A better way to achieve these goals is the adoption of the
DSIC as outlined in this study. This would result in gradual increases in customers' bills without
the impacts resulting from traditional ratemaking, while providing the Company a way to recover
its cost of these investments in water distribution system improvements. Therefore, the
Company urges the Commission to carefully consider the information presented in this study to
develop a DSIC procedure as a ratemaking tool to address the urgent need for water distribution
system replacements.
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Report Card for American Infrastrucure produced by Ameriean Society of Civil Engineers

Drlnkmg Water Amesica's drinking water systems face an
annual shorifall of at least $11 biillion 1o repiace aging facilitios that are near
the end of their useful llves and ta comply with existing and future federal
water regulations. This does not account for growih in the demand for
drinking water over the next 20 years. Laking pipes lose an estimated 7
bilion gations of clean drinking walsr a day,

HATEI 6HD ERVIRONM:

 DRINKING WATER 25

Solutions

+ ingreade funding for waler infrastructure system improvements and associsted operations
through 2 comprehensive federst program;

» Cresale @ Water infrastryciure Trust Fund to finance the nationat shorifall in funding of
frastructure systems under the Clean Watar Act and the Safe Drinking Water Act,
including storm-water mansgement and other projacts designed to improve the nation’s
wator quaty: | |

» Employ a renge of inancing mechanisms, such as appropriations from general treasury
firds, issuance of revanue bonds and (ax exempt financing at state and local levels,
public-peivate partnerships, stale infrastructurs banks, and user fees on certaln consumer
products as well a3 innovative financing mechanisms, including broad-based
envircryniental restoration taxes o address problems associated with water pollution,
wastewater management and treatmont, and storm-water management.

Conditions

The nation's drinking-water systama face staggering public Invesiment needs over the next
20 yeass, Although America spends bifions on nfrastructure each year, drinking water
systems face an annual shortfalt of at least $11 blilonin funding needad to repiace aging
facilities that ane near the end of their useful iife and to comply with existing and futyre federal
waler regulations. The shortfali does not account for any growth in the demand for drinking
water aver the next 20 fiip:yeers.=Fix that ieakl

A foucet dripping just onca per second will wasts as much as 2,700 galions of watler per year.

Foc any leaking faucsts.|

Of the nearly 53,000 community water systems, approximately 83% serve 3,300 or fewar
people. These systems provide watar to [usi 8% of the iotaf U.S. population served by all
community sysiems, in contrast, 8% of communily water syslams serve more than 10,000
peopla and provide waler to 81% of the population served. Eighty-five percent (16,348) of
nontransient, nonconmmunity water systems and 97% (83.351) of transient nonconwmunity
waler syatems serve 500 or fewer peopie. Thesa smaller syslems face huge financial,
technological, and managerial chalenges in meeling a growing number of federal drinking-
waler reguiations.

In 2002, the U.S. Environmente! Protection Agency (EPA) issued The Clean Waler and
Drinking Wales infrastructure Gap Analysis, which identified polentlal funding gaps between
projecied needs and spending from 2000 through 2019, This analysis estimeled a potential 20
~year funding gap for drinking water capltal axpenditures as weli as operations and
mainlenance, ranging from $46 biiiion to $283 billion, depending an spending levels. Capital
needs alone were pegged at $161 bitifon.

The Congrassionai Budget Office (CBO} concluded in 2003 that “curent funding from aif
levels of govemment and curvent revenues gensraled from ratepayers will not ba sufficient to
meet the nation’s fulure demand for water infrastructure.” The CBO estimated the nation’s
needs for drinking wafer investments at befween $10 billion and §20 billlon over the next 20

years.

ESTIMATED 5-YEAR FUNDING
REQUIREMENTS FOR
DRINKING WATER AND
WASTEWATER

Total investment needs
$256 BILLION

Eatimatec spending
$146.4 BILLION-

Projected shortfall
8108.¢ BILLION

ASHINGTON

Projact rcazn




In 1998, Congress enacted the drinking-water state revoling oan fund (SRF} program. The
program authorizes the EPA lo sward annual capitalization grants to states. States then use
thelr grants (pius a 20% state malch) to provide foans and other assistance to public water
systems. Commun|les repay ioans into the fund, s replenishing the fund and making
rasources avalleble for projects in other communiies. Eligible projects inctude Installation and
replacement of reatment facllities, Jistrbution systems, and some storage facilities. Projacts
to replacs aging Infrastructure are eligible If they are needed to malntain sompltance or to

further public health protection goals,

Federal assislance has not kept pace with demand, however. Botween FY 1997 and FY
2008, Congress appropriated approximately $9.5 billion for the SRF. This 11-year total is only
efightly more than the annual capital investment gap for each of those years as calculated by

the EPA in2002.

Design Life of Drinking Water Systenis

%ARS OF DESIGN LIFE

COMPONENTS

Reservoirs and Dams 50~80
Treatment Plants—Conerete Structures 60-70
Treatment Plants—Mechanical and Electrical 1625
Frunk Mains 6595
Pumping Stations—Concrete Structures 6070
Pumping Stations—Mechanical and Electrical 25
Distribution 6095

SOURCR US EPA Clean Water and Drinking Water Iofrastructure Gap
Analysis Report, September 2002

Water Usage: 1950 and 2000

1950 2000 PERGENT CHANGE

Population (Millions) 034 242 159%
Usage (Billions of Gallons per Day) 14 43 207%
Per Capita Usage (Gallons per Person per Day} 149 179 20%

SOURCE US EPA Clean Water and Drinking Water Infrastructure Gap
Analysis Report, September 2002

Resilience

Drinking water syslems provide a crilical pubfic health functicn and are essential {0 ie,
economic devefopment, and growth. Dissuptions in servica can hinder disester response and
recovery sfforis, expose the public to water-bome contaminants, and cause damagé to
roadways, structiures, and other infrastructure, endangering lives and resuliing In bittions of

doltars tn tosses.
The natfon's diinking-waler sysiems are not highly resifient; pregent ¢apabliities to prevent

fallure and properly malntaln or recongtifute services ars inadaquate. Additionally, the tack of
_Investment and the inferdependence on the enargy seclor contribute to the fack of overall



system rasillence. These shortcomings are currently being addressed through the
construction of dedicated emergency powsr generation at key drinking water utity facilitfes,
increased connections with adjacent utiliies for emergenicy supply. and the development of
securily and criticality criteria, investment pricritization must take into consideration system
vulnerablities, inlerdepsndencias, improved efficiencies In water usags via market incentives,
system robusiness, redundancy, fallure consequences, and ease and cost of recavery.

Conclusion

The nation's drinking-walsr systems face stagyering public investment needs over the next
20 years. Afthough America spends bilions on Infrastructure each year, drinking water
systems face an apnual shortfall of at least $11 billion In funding needed to replace aging
facilities that are near tha end of thair usefid (ifa and 1o comply with axistng and fuluwre federal
water regulations. The shortfall does not account for any growth in the desand for drinking
waler over the next 20 years,

Of tha nearly 53,000 community watler systams, approximately 83% serve 3,300 or fewer
people. Thesa systems provide water to just 9% of the lotal U.S. population served by ali
community systems. In conirast, 8% of community water systems serve more than 10,000
people and provide water to 81% of the population served. Eighty-five percent {16,348} of
foniransient, noncommunily water systems end 87% (83,351) of ranslent noncommunity
water systems serve 500 or fewer paople. These smafler systems lace huge financial,
technologlcal, and managestal challenges In meeting a growing number of federal dvinking-
water regulalions,

in 2002, the ).S. Emvironmental Prolection Agency (EPA) issued The Clean Water and
Drinidng Water infrastiuciure Gap Analysis, which Kentified polental funding gaps between
projected needs and spending from 2000 through 2019. This analysis estimated a potential 20
-year furdiing gap for drinking water capital expanditures as wefi as operations and
malntenance, ranging from $45 biilion to $263 bilion, depending on spending levels, Capital
needs alone weve pegged at $161 bilifon.

The Congressional Budget Ofice (CBO) concluded In 2003 that “curtent funding fram ail
levels of govermnment and cutrent revenues generated from ratepayers will not be sufficient to
meet the nation's future demand for water infrastructure The CBO estimaled the nation's
needs for drinking water investments at between $10 billion and $20 biflon over the naxt 20

years,

In 1966, Congress enacted the drinking-wafer state mwalving loan fund (SRF) program. The
program atthorizes the EPA to award annual capltafization grants 1o states, States then use
thekr grants (phus a 20% state match) to provide loans and other assistance o public water
sysiems. Comnuinities repay loans inta the fund, thus replenishing the fund and making
resources available for projects In other communiiies, Eligible projects inciude installation and
replacement of fraatment facliiies, distribution systems, and soms slorags facllities. Projects
to replace aging infrastnuchire are eligible if ey are needed to mainiain compliance or to
further public health protaction goals,

Federal assistance has not kept pace with demand, howsver, Between FY 1997 and FY 2008,
Congress appropiiated approximately 3$9.5 bifllon for the SRF. This 11-year total is only
sighily more than the annual capilal Invesiment gap for each of those years as caloulaied by
the EPA in 2002,

Sources

1. Congressional Research Sarvice, Sale Drinking Water Act: Salected Regufatery and
Legislative lssues, Aprll 2008,

2. U.8. Environmental Prolection Agency, The Clean Water and Drinking Water
{nfrastruciure Gap Analysis, September 2002,

3. U.S. Congressional Budget Office, Future investment in Drinking Water and Wastewaler
Infrastructure, May 2002,

4. G. Tracy Mehan, Tesimony before the Subcommities on Waler Resourcas and
Erwironment, U.S. House Transportation and infrastruciure Commitiee, February 2008.
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Arizona See Your State's Grade

Top Three Infrastructure Concerns:

1. Roads
2. Drinking Water
3. Mass Transit

Key Infrastructure Facts

> 42% of Arizona’s twidges are sucturally deficient or funclionally obsolete. lowa tsigle-ppgedown)

o There are 88 high hazard dams in Arizona. A high hazard dem is defined as a dam Kansas ysislecagekones)
whose faflure would cause a joss of life and significant property damags. Kertucky ilale-pagekentucky)

o 43 of Arizona's 248 dama ara in need of rehablitation to meet applicable state dam safety Loulsiana Ystme-pageiouisiona)
stendards, Maine Gusie-psoaimane

o 20% of high hazasd dams in Arizona have no emergency aetion pian (EAP). AREAP Is a Mardand Zsteieoseaimrviond)
pradetermined ptan of action to be taken including roles, responsibiiiies and procedures Massachusetis imate-
for susveiiance, notification and evacuation to reduce the potential for loss of kfe and cageimassachusolial

mulydamagelnmmalewdbyammmwowaﬁonoum

o Arizona ranked 33" in the quantity of hazardous wasle produced and 27" in the toia) Missour] tiste-oageiminoun
number of hazasdous wasle producers, Montana (/state caoefnostana)
« Arizoma reporied an unmel need of $8.8 miliion for its siate public outdoor recreation Nebrasks (rtate-casetbeaska)
faclitles and paridand acquisiion. Nevada {mate-pegainovede)

= 21% of-Arizona’s roads ese In poot or medlocre condition.

» 41% of Arizona's major urhban highways are congesied.

= Vehicle travel on Arizona's lighways increased by 78% from 1980 to 2007.
» Arizora hag $4.57 Gifion In wastewaler infrastruciure needs.

Sources
*Survey of the stete’s AGCE members conductad in September 2008
Deficient Bridge Report, Federal Highway Administration, 2008.

National Inventory of Dams, U.S. Army Corps of Engineers, 2008,
Drinking Water Needs Survey and Assessment, Envirommental Protection Agency, 2003.

National Biernial RCRA Hazardous Waste Report, Environmental Protection Agency, 2007. Pennsyivania talate-
The U.8. Watesway System -~ Transportation Facts, Navigation Data Center, U.S Army Corps catehsnnavivania)
of Engineess, February 2007. Bhote lland e oumthece:
2007 Arnual Report, Land and Water Conservation Fund Slate Assistance Program, National fiand}
Park Service. Sauih Caroling (s ceown-
TRIP Fact Sheet, March 2000, —
Cilean Waler Needs Survey, Environmental Protection Agency, 2004. South Dakala tststs-cagiscut.
dokota}
TRNNE3300 {atele-oanefennersan)
JTexas tiste-oapetene)
tah datete-neasinen}
Vermont taiste-paos/srncen
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Drinking Water
Infrastructure Needs Survey and
Assessment

Fourth Report to Congress
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Petition of Philadelphia Suburban Water Company for Approval to Implement s Tari
Supplement Establishing 2 Distribution System Improvement Charge; Doc, No, P
60961036

4

126 Pa.B. 44%0)

Commissioners Present; Jobhn M. Guain, Chatrperson; Lisa Crutchfield, Vice
Chairperson; John Hanger; Robert I, Bioom

Fublic meeting held
Aupust 22, 1996

Opiniop and Order
By the Commission:

. Backgra N ted
On Marck 20, 1996, the Philadelphiz Suburpan Water Company (PSWC or company ) filed the shove
efesenced petiticn with this Commission reguesting regulatory approval to file and implement an -
automatic adjustment clause tariff that would establish 2 Disuibution Systemn Improvement Cixavée
(DSIC or surcharge) under section 1307{e} of the Public Utility Code. 66 Pa.C.5. ¢ 1307(a). Secéi.op
1307 (&) provides statutory authority for a utility to establish, subject to Commission review and
approval, a tariffed automatic adjustment clause mechanism designed to provide “a just and reasonable
return on the rate base” of the public utility, '

As proposed by PSWC, the DSIC would operate to recover the fixed costs {depretiation and pre-tay;

sturn} of certain nonrevenue producing, nonexpense reducing infrastructure rehabilitation projects
completed and placed in service between section 1308 base rate cases. The company maintains that the
property additions °'1ig;"oi for the DSIC will be limited to revepue neutral infrastructure )‘)2’0] BCly
consisting principally of replacemen: investments in so-called "'mass property” accounts, S‘ir
designed to provxd& the company with the resources it needs (¢ accele erate its nvesument it new ity
plant to replace aging water distributior infrastructure, facilitating compliance with evoiving regulatory
requirements imposed by the Safe Drinking Water Act (EDW A} and the implementation of solutiong 1o

regional water supply pmblpms.

To illustrate its peint, the company states that it hag 3,180 miles of mains, that it is currently
sehabilitating approsimately 15 miles of main each year, and that, at that pace, it would require

tes T
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water ic "a nacessity of Iife and vital for public fire p rotection services.”

S5

rvice

The company
"m': stment med

v alle

358 L,C’V’H‘TE’
ar :");»ﬂ 5

v S




FA pullenn, Loc. No. Jo-130U Page 20f10

To begin with, the company proposes that the DSIC become effective for service rendered on and afier
July 1, 1996. The company also proposes that the initial charge to be calculated would recover the fixed
costs of eligible plant additions that have not previously been reflected in the company's rate base and
will have been placed in service between January 1, 1996 and May 31, 1996. Thereafier, the company
proposes to update the DSIC on a quarterly basis to reflect eligible plant additions placed in service
during the 3-month periods ending [ month prier to the effective date of each DSIC update. Petition at 3-

4.

The company also proposes that the DSIC be capped at 5% of the amount billed to customers under
otherwise applicable rates and charges, exclusive of amounts recovered under the State Tax Adjustment
Surcharge (STAS). If the cap is reached, the company would not seek any additional increases. Petition

atd.

As with any section 1307 automatic adjustment clause, the DSIC will be subject to an annual
reconciliation, whereby the revenue received under the DSIC for the reconciliation period will be
compared to the Company's eligible costs for that period. The difference between such revenues and
costs will be recouped or refunded to customers, as appropriate, in accordance with section 1307(e).

Petition at 5.

Lastly, in terms of procedures, the company proposes that the DSIC will be reset to zero as of the
effective date of new section 1308 base rates that provide for prospective recovery of the annual costs
that had previously been recovered under the DSIC, Petition at 5. And to aveid over recovery of costs in
the absence of a base rate case, the company also proposed that the DSIC will be reset to zero if, in any
quarter, data filed with the Commission in the company's then most recent Annual or Quarterly Eamings
Report shows that the company will earn a rate of return that would exceed the rate of return used to
calculate its fixed costs under the DSIC., Petition at 5.

In terms of the legal issues raised by its petition, the company also states that its proposed automatic
adjustment clause and procedures are lawful for a number of reasons found in statutory and case law,
With regard to statutory law, PSWC states that section 1307(a) of the Public Utility Code, 66 Pa.C.S.

§ 1307(a), provides that a company may establish a sliding scale of rates or such other method for the
automatic adjustment of the rates to recover a variety of costs, Petition at 19. Moreover, the company has
cited circumstances in which the Commission has authorized the use of section 1307(a) automatic
adjustment clauses to recover a wide array of expenses, depreciation and capital costs. See Pennsylunig
Industrial Energy Coalition v. Pa. P.U.C., 653 A.2d 1336 (Pa. Cmwlth. {995} (PIEC) {recovery of
electric utilities’ derand-side management costs); 52 Pa. Cade § 69.181 (recovery of gas utilities’ take or
pay liabilities to pipeline suppliers); 52 Pa. Code § 69.341(b) {recovery of gas utilities' gas supply
realignment costs and stranded costs resulting from Federal Energy Regulatory Commission Order 636);
and 52 Pa. Code § 69.353 (recovery of water utilities’ principal and interest due on PennVEST '
obligations). Petition at 20-21.

Answers were filed by the Office of Trial Staff (OTS) (Answer filed April 9, 1996), the Office of
Small Business Advocate (OSBA) (Answer filed May 3, 1996) and the Office of Consumer Advocate
(OCA) (Comments and testimony filed May 6, 1996). Protests to the petition were also filed by many
individual customers.

In its answer, the OTS requests that the Commission deny the company's petition based on legal and
technical grounds. With regatd to the legal objections, the OTS argues that, since the facilities are "new”
facilities, the company is attempting to circumvent a base rate review through the use of a surcharge, in
viclation of the Court's decision in PIEC. '

The OSBA's answer did not submit legal arguments opposing the implementation of the DSIC. Rather
the OSBA has requested that the Commission conduct a thorough investigation regarding the '

reasonableness and lawfirlness of the proposed tariff supplement as they affect the company's various
customer classes. .

In its comments, the OCA argues against the implementation of the DSIC alleging that the company
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does not need the DSIC mechanism and that implementation of a DSIC mechanism would provide in
excess of a fair return to the company. With regard to legal arguments, OCA challenges the legality of
the surcharge based upon the same arguments outlined in OTS' answer based on its interpretation of
sectjon 1307(a) and the PIEC decision,

On May 30, 1996, the company filed a reply with the Commission addressing the comments raised in
the answers filed by OTS, OSBA and OCA. The OCA then filed a response to this reply on June 19,
1996. In PSWC's reply to the various pariies concerning the legality of the DSIC, the company continued
to support the legality of a surcharge under section 1307(a) of the Public Utility Code and the
Commonwealth Court decision in PIEC, and supplied rebuttal arguments in support of its need for the

DSIC and the legality of its proposal.

11. Discussion

At the outset of this discussion regarding the PSWC petition, we believe it necessary to clarify the
Commission's view of the scope of this proceeding and the nature of the PSWC proposal. Because the
PSWC petition requests regulatory approval te file and implement a certain type of automatic adjustment
clause, we will not address, in this order, the specific factual issues that may be raised by the proposed
teriff supplement submitted as Exhibit A to the petition. The Commission views the tariff supplement in
Bxhibit A as no more than the company's proposal as to how such an automatic adjustrnent clause should
be structured. Indead, as explained below, the specific tariff supplement proposed by PSWC will not be

approved by this order.

Therefore, to the extent that parties have objections and/or complaints to the rates to be charged by
means of an automatic adjustment clause that provides for the recovery of a water company's
infrastructure improvement costs, those objections and/or complaints would be appropriately addressed
to an actual PSWC tariff filing that contains specific rates to be chasged to consumers based on specific
distribution system improvement expenditures. A section 701 complaint would be the appropriate
procedural vehicle to chatlenge such a tariff filing and, provided that factual issues are raised, the filing
of such a complaint will entitle the complainant to a hearing before an administrative law judge and an

adjudication of the complaint.

Thus, the key issues raised by the PSWC petition, and to be resolved in this order, are generic
threshold issues regarding (1) the legality of the type of automatic adjustment clause praposed by the
company and (2) the appropriate general structure of such an automatic adjustment clause that conforms
to the requirement of the statute and Pennsylvania case law. In other words, this proceeding will address
the legal issue concerning the adoption of the surcharge under section 1307(a) of the Code. In addition,
the Commission will outline the general parameters of a surcharge mechanism that meets the
requirement of the statute, that is consistent with the case law, that has adequate safeguards to protect
consumers' interests and, therefore, constitutes a surcharge that is likely to receive regulatory approval

when filed.

To begin with, we applaud companies who present this Commission with innovative ideas to address
recurring problems for their respective industries. In the water industry, companies are faced with the
dual tasks of improving the quality of the water delivered to customers due to the new mandates of the
SDWA and other governmental requirements and, at the same time, maintaining an aging water utility
infrastructure. We recognize that, in recent years, PSWC and other Pennsylvania water companies have
been required to make significant investments in new wtility plant for projects such as the filtration of
surface water supplies, the replacement of aging water distribution plant and the implementation of mefer
replacement programs, In addition, water companies face the daunting challenge of rehabilitating their
existing distribution infrastructure before the property reaches the end of its service life to avoid serious
public health and safety risks.

In the Commission's judgment, the establishment of a DSIC along the lines proposed by PSWC can
substantially aid the water company in meeting these challenges on behalf of the water consuming
public. We agree with the company that the establishment of 2 DSIC would enable the corapany to
address, in an orderly and comprehensive manner, the problems presented by its aging water distribution
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system, and would have a direct and positive effect upon water quality. water pressure and service
reliability For these reasons, we endorse the concept of using an automatic adjustment clause o address
this regulatory problem for the water industry in Pennsylvania and, in particular, the tvpe of DSIC

proposed by PSWC.

A. Legal Issues

In Pennsylvania, utility costs are recovered from customers through section 1308 base rates and
through section 1307 automatic adjustment clauses. The purpose of a section 1307 automatic adjustment
clause is to provide an avtomatic mechanism enabling utilities to recover specific costs not covered by
general rates. Allegheny Ludlum Steel Corporation v, Pa. P.U.C. 541 Pa. 71, 75 n.3, 459 A.2d 1218,
1220 n.3 (1983). Moreover, section 1307(e), 66 Pa.C.8. § 1307(g), provides that the automatic
adjustment clause procedures shall include an annual report detailing the revenues collected and the
expenses incurred under the automatic adjustment clause, followed by a public hearing to reconcile the
amounts and to determine any refunds owed to customers or additional recovery due from customers.

Until recently, an automatic adjustment ¢lause has usually been applied only 1o gas and electric
companies. However, the Commission has provided for the recovery of capital costs in at leest one
instance to date, i.e., for PECO Energy's costs to convert oil-fired units to units which burn natural gas.
Philadelphia Electric Co. ECR No. 3, Docket No. M-00920312 (Order adopted April 1, 1993). The
Commission has also adopted a policy statement which encourages water companies to seek section
1307(a) cost recovery for their PENNVEST debt costs, 52 Pa. Code § 69.361, and policy statements
approving section 1307 cost recovery for certain FERC Order 636 stranded costs, 52 Pa. Code § 69341
(b)(4), and electric utility coal uprating costs, 52 Pa. Code § 57.124(a). Moreover, since 1970, the
Cormmission has authorized all utilities to use an automatic adjustment clause mechanism to recover
certain incremental changes in State tax rates. 52 Pa. Code § 69.44.

Pennsylvania case law regarding the permissible scope of section 1307 cost recovery, while not
extensive, supports a broad interpretation of that section. In National Fuel Gas Distribution Corp. v. Pa,
P.UC,473 A.2d 1109, 1121 (Pa. Cmwilth. 1984), the Commonweaith Court held that the purpose of
section 1307 of the code is to permit reflection in customer charges of changes in one component of a
utility's cost of providing public service without the necessity of the "broad, costly and time-consuming
inquiry” required in a section 1308 base rate case. Moreover, under the 1995 PIEC decision, the
Commonwealth Court adopted the Comrmission's legal position that its use of section 1307 was not
limited to fuel and purchased power costs, At the same time, the Commonwealth Court cautioned that
section 1307 should have limited application and should not override the traditional ratemaking process.
PIEC at 1349, In determining whether DSM costs could be recovered through the section 1307
mechanism, the Court wrote:

Although we agree that Section 1307 should have limited application and the PUC should
not use it to disassemble the traditional rate-making process, the General Assembly did not
limit the allowance of automatic adjustment to only fuel cosis and taxes which are generally
beyond the control of the wtility. Instead, the General Assembly specifically allowed the
recovery of fuel costs and also allowed the PUC or the utilities 10 initiate the automatic
adjustment of costs within specific procedures . . . In this case, Section 1319 of the Code
specifically states that all prudent and ressonable costs should be recovered and sets forth
requirements that the proposed programs be determined to be "prudent and cost-effective”
by the PUC (or the Bureau of Conservation, Economics and Energy Planning as designated
by the PUC), before any costs may be recovered through the surcharge mechanism.

PIEC at 1349 (emphasis added). The Court then concluded that the recovery of DSM costs under section
1307 was lawful because the language of section 1307 gives the Commission discretion to establish
automatic adjustment clauses for the recovery of prudently incurred costs, and because in section 1319
the legislature specifically identified and provided for the recovery of prudent and reasonable costs for
developing DSM programs. :

Clearly, the Court in PIEC recognized the importance of the statute (section 1319) in providing for the
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recovery of development costs of the DSM programs via section 1307, However, the Court also
recognized that the language of section 1307 is not lisnited to a narrow set of costs (as advocated by the
industrials), that whether the costs at issue should be recovered via an automatic adjustment clause is 2
matter of Commission discretion, and that the court "is not free to substitute its discretion for the
discretion properly exercised by the PUC in establishing the surcharge method.” PIEC at 1349.

Turning to the PSWC proposal to file and implement an automatic adjustment clause to recover its
distribution system improvement costs, we find that the proposal is appropriately limited and narrowly
tailored to recover a specific category of utility costs--the incremental fixed cosis (depreciation and pre-
tax return) associated with nonrevenue producing, nonexpense reducing distribution system
improvement projects completed and placed in service between base rate cases. Recovery of this narrow
set of costs is clearly permitted under section 1307(a) (which has no cost category limitation in its
language) and Pennsylvania case 1aw; and, in the Commission's judgment, this proposal is innoway a
mechanism to "disassemble” the traditional raternaking process for several reasons: iirsti. the DSIC s
designed to identify and recover the distribution sy lent improvement costs incurred between rate cases
second. the costs (0 be recovered represent a narvow et of the companv's toial coui of i
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base rate review of these plam cosis, Indeed, the company's proposal recognizes that there will be a ful]
review of these cosis in a subsequent section 1308 base rate proceeding, We also note that the DSIC is
designed to reflect only the costs of the eligible plant additions that are actually placed in service during
the 3-month periods ending 1 month prior to the effective date of each surcharge update; this key
provision serves to avoid any potential violation of section 1315 and this State's long-standing “used and

useful” rule.

Additionally, we find that sections 1307(d) and (e) provide broad auditing powers to the Commission
and a formal reconciliation mechanism to carefully monitor the operation of such a surchasge. While
admittedly section 1307(d) is addressed to fuel cost adjustment audits, we do not view the Commission's
auditing power over automatic adjustment clauses as limited to only fuel costs, given the broad auditing
and investigative powers granted to the Commission via sections 504, 505, 506, and 516 of the Public
Utility Code. 66 Pa.C.8. §§ 504, 505, 506, 516. Nor would we be likely to approve a utility's request for
approval of an automatic adjustment clanse in the absence of its complete agreement that the
Commission has such auditing powers. Moreover, section 1307(e) provides for a mandatory annual
reconciliation report regarding the revenues and expenses recovered via an automatic adjustment clause
and a “public hearing on the substance of the report and any matters pertaining to the use by such public
utility” of the automatic adjustment clause. As such, the costs to be recovered via the company's DSIC
proposal will be subject to the Commission's auditing powers, an annual reconciliation report and public

hearings.
B. General Tariff Paramelers

The basic elements of a tariff supplement to implement a lawful DSIC mechanism include a statement
of purpose and description of eligible property, a specification of its effective date and the dates of its
subsequent quarterly updates, details regarding the computation methodology and appropriate consumer
safeguards. The proposed tariff supplement included with the PSWC petition, as Exhibit A, includes
most of these elements but, in the Commission's judgment, certain elements should be modified in order
to adequately protect consumer interests and to comply with section 1307, In order to provide guidance
to PSWC and any other water utility that may need to implement a DSIC, the Commission has developed
sample tariff language that, if used in a water utility's section 1307 proposed tariff supplement, is likely
to receive the Commission's approval. The sample tariff language is contained in Appendix A to this

order.

The major differences between the tariff supplement proposed by PSWC and the sample tariff
language in Appendix A can be sumtnarized as follows:

--specification of the eligible plant accounts by type and account number;

--provision to include recovery of main extensions installed to implement solutions to regional water
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supply problems that have been documented as presenting a significant public health and safety concem
10 existing customers;

--specification that the costs of projects funded by PENNVEST loans are not eligible;

--provision of a prospective Januazy I, 1997 effective date for the tariff supplement and the property
eligible for the initial filing;

-if more than 2 years have elapsed since the wtility’s last base raie case, use of the equity retum rate
determined by staff and specified in the latest Quarterly Eamings Report released by the Commission;

--greater specification of the depreciation and pretax refurn elements in the formula to calculate the
DSIC;

--added provision to provide interest to consumers for any aver recoveries during operation of the
DSIC; and

--provision for customer notice of any DSIC changes.

Thus, use of the sample tariff language will fully explain the DSIC computation, including a listing of
DSIC eligible property and related account numbess, so that in future years the purpose and intent of the
DSIC surcharge will be apparent from reading only the tariff supplement. Additionally, the inclusion of
plant account numbers and descriptions of property eligible for DSIC cost recovery parallels the format
used for other section 1307 surcharges, such as the ECR for electic utilities, the GCR for gas
distribution utilities and the SCR for steam heat companies.

With these changes to PSWC's proposal, the eligible property, filing dates, parameters, and consumer
safeguards have been significantly strengthened. In particular, we note here that the provisions (1) for
resetting the DSIC ta zero if the company’s rate of retum exceeds its allowable rate of return, and (2) for
resetting the DSIC 10 zero as of the effective date of new section 1308 base rates that provide for
prospective recovery of the eligible plant costs both serve as effective and reliable rate mechanisms to
insure that the DSIC automatic adjustment clause will not produce rates in excess of a fair return to the
utility, as required by section 1307(a). We also rote that the provision of a 5% of billed revenues cap on
the maximum amount of any DSIC insures that the surcharge mechanism will not evade the section 1308
base rate process and its intensive top-to-bottom review of all company revenue, expense, rate base and
return claims. See Appendix A. In other words, the 5% cap will insure that the surcharge will not allow
the company to avoid a base rate review of the eligible property in perpetuity.

Accordingly, although we are denying the PSWC petition to the extent that it requests permission to
file and implement a section 1307(a) tariff supplement to implement a surcharge as set forth in its
Exhibit A, we invite the company to file a new tariff supplement consistent with the parameters outlined
in the sample tariff language set forth in Appendix A to this order. The sample tariff language in
Appendix A is identical to that recommended for the Pennsylvania-American Water Company at Docket
No. P-00961031 which has also requested permission to file a DSIC surcharge.

As with other section 1307 tariff filings, the new tariff supplement would provide for a notice period of
no less than 60 days to allow sufficient time for staff review of the proposed tariff supplement and its
initial rates for consistency with the sample tariif language and for accuracy of the plant account,
depreciation, pre-tax return and other elements of the DSIC calculation, If recommended for approval by
staff and formally approved by the Commission, the tariff supplement and initial rates to implement the
DSIC will be permitted to go into effect, subject to the outcome of any timely filed complaints.
Subsequent quarterly updates, however, may be filed on 10 days notice as originally proposed by the

company. Therefore,
It Is Ordered That:
1. The petition filed by the Philadelphia Suburban Water Company (PSWC) to file and implement a
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section 1307(a) automatic adjustment clause tariff that would establish a Distribution System
Improvement Charge (DSIC) is hereby approved in part and denied in part consistent with this order.

2. All protests, answers and other objections filed with respect to the PSWC petition are hereby
granted in part and denied in part consistent with this order.

3. Any complaints regarding the rates to be charged pursuant to a DSIC tariff supplement may be filed
if and when PSWC files a teriff supplement with specific rates in accordance with the tariff parameters

outlined by this order.

4. The parameters set forth in the Appendix A are hereby adopted to serve as sample tariff language to
be implemented for tariff supplements to establish a DSIC.

5. The normal auditing, reconciliation, reporting and public hearing procedures applicable to all 1307
(e) filings will likewise apply to all DSIC tariff supplements.

6. This order be published in the Pennsylvania Bulletin.

7. This order be served upon Philadelphia Suburben Water Company, the Office of Consumer
Advocate, the Office of Small Business Advacate, the Office of Trial Staff and the National Association

of Water Companies.

JOHN G. ALFQRD,
Secretary

APPENDIX A
Sample Tariff Langnage
Distribution System Improvement Charge (DSIC)

I. General Description

Purpose: To recover the fixed costs (depreciation and pre-tax return) of certain nonrevenue producing,
nonexpense reducing distribution system improvement projects completed and placed in service and to
be recorded in the individual accounts, as noted below, between base rate cases and to provide the
Company with the resources to accelerate the replacement of aging water distribution infrastructure, to
comply with evolving regulatory requirements imposed by the Safe Drinking Water Act and to develop
and implement solutions to regional water supply problems. The costs of extending facilities to serve
new customers are not recoverable through the DSIC. Also, Company projects receiving PENNVEST
funding are not DSIC-¢cligible property.

Eligible Property: The DSIC-eligible property will consist of the following:

--services (account 323), meters {account 324) and hydrants (account 325) installed as in-kind
replacements for customers;

—mains and valves (account 322) installed as replacements for existing facilities that have worn out,
are in deteriorated condition, or upgraded to meet Chapter 65 regulations of Title 52;

--main extensions (account 322) installed to eliminate dead ends and to implement solutions to regional
water supply problems that have been documented as presenting a significant health and safety concern
for customers currently receiving service from the company or the acquired Company;

--main cleaning and relining (account 322) projects; and

http://www.pabulletin.com/secure/data/vol26/26-37/1560.html 6012010
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--unreimbursed fimds related to capital projects to relocate Company facilities due to highway
relocations.

Effective Dare: The DSIC will become effective for bills rendered on and after January 1, 1997,

II. Computation of the DSIC

Calculatior: The initial charge, effective January 1, 1397, shall be calculated to recover the fixed costs
of eligible plant additions that have not previously been reflected in the Company's rate base and wil
have been placed in service between September , 1996, and November 30, 1996. Thereafter, the DSIC
will be updated on a quarterly basis to reflect eligible plant additions placed in service during the 3-
month periods ending 1 month prior to the effective date of each DSIC update. Thus, changes in the

DSIC rate will occur as follows:

Effective Date Pate To Which BSIC-Eligible
of Change  Flant Addition Reflected
April 1 February 28

July t May 30

Gctober 1 August 31

January 1 November 30

The fixed costs of eligible distribution system improvement projects will consist of depreciation and
pre-tax return, calculated as follows:

.thpreciation: The depreciation expense will be calculated by applying to the original cost of DSIC-
eligible property the annual accrual rates employed in the Company's last base rate case for the plant
accounts in which each retirement unit of DSIC-eligible property is recorded.

Pro-tax return: The pre-tax return will be calculated using the State and Federal income tax rates, the
Company's actual capital structure and actual cost rates for long-term debt and preferred stock as of the
last day of the 3-month period ending 1 month prior to the effective date of the DSIC and subsequent
updates. The cost of equity will be the equity return rate approved in the Company’s last fully-litigated
base rate proceeding for which 2 final order was entered not more than 2 years prior to the effective date
of the DSIC. If more than 2 years shall have elapsed between the entry of such a final order and the
effective date of the DSIC, then the equity return rate used in the calculation will be the equity return rate
calculated by the Commission Staff in the Iatest Quarterly Report on the Earnings of Jurisdictional
Utilities released by the Commission.

DISC Surcharge Amount: The charge will be expressed as a percentage carried to two deci
and will be applied to the total amount billed to eagh <ustomer ﬂnder th(f Company's otheg;?;?:;ag;iac?;le
rafes and charges, excluding amounts billed for public fire protection service and the State Tax
Adjustment Surcharge (STAS). To calculate the DSIC, one-fourth of the annual fixed costs assotiated
with all property eligible for cost recovery under the DSIC will be divided by the Company's projected
revenue for sales of water for the quarterly period during which the charge will be collected, exclusive of
revenues from public fire protection service and the STAS. ’

Formule: The formula for calculation of the DISC
surcharge is sy foliows:
NEIC = (DS x PTRR) + Dep 4+ 0

POR

Where:
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DS8I= the original cost of eligible distribution system improvement projects.

PTRR the pre-tax return rate applicable to ¢ligible distribution system improvement projects,

=

Dep= Depreciation expense related to eligible distribution system improvement projects.

e= the amount ¢aleulated under the annual reconciliation feature as described below.

PQR = Projected quarterly revenue including any revenue from acquired companies that are now being
charged the rates of the acquiring company.

Quarierly updates: Supporting data for each quarterly update will be filed with the Commission and
served upon the Office of Trial Staff, the Office of Consumer Advocate and the Office of Small Business
Advocate at least 10 days prior to the effective date of the update.

HI. Safeguards

Cap: The DSIC will be capped at 5% of the amount billed to customers under otherwise applicable
rates and charges.

Audit/Reconciliation: The DSIC will be subject to audit at intervals determined by the Commission. k
will also be subject to annual recongiliation based on a reconciliation period consisting of the 12 months
ending December 31 of each year. The revenue received under the DSIC for the reconciliation period
will be compared to the Company's eligible costs for that period. The difference between revenueand
cosis will be recouped or refunded, as appropriate, in accordance with section 1307(e), over a | year
period commencing on April 1 of each year. If DSIC revenues exceed DSIC-eligible casts, such
overcollections will be refunded with interest. Interest on the overcollections will be caleulated at the
residential mortgage lending specified by the Secretary of Banking in accordance with the Loan Interest
and Pratection Law (41 P. S. § 101, et seq.) and will be refunded in the same manner as an

overcollection.

New Base Rates. The charge will be reset at zero as of the effective date of new base rates that provide
for prospective recovery of the annual costs that had theretofore been recovered under the DSIC:
Thereafter, only the fixed costs of new eligible plant additions, that have not previously been reflected in
the Company's rate base, would be reflected in the quarterly updates of the DSIC.

Earning Reports. The charge will also be reset at zero if, in any quarter, data filed with the
Commission in the Company's then most recent Annual or Quarterly Eamings reports show that the
Company will earn a rate of return that would exceed the allowable rate of return used to calculate its
fixed costs under the DSIC as described in the Pre-tax return section.

Customer Notice: Customers shall be notified of changes in the DSIC by including appropriate
information on the first bill they receive following any change. An explanatory bill insert shall also be
included with the first billing.

[Pa.B. Doc. No. 96-1560. Filed for public inspection September 13, 1996, 9:00 a.m.}

—— e

No part of the information on this site may be reproduced for profit or seld for profit.

This material has been drawn directly from the official Pennsylvania Bulletin full text database. Due to
the limitations of HTML or differences in display capabilities of different browsers, this version may
differ slightly from the official printed version.

——
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Resolution Endorsing and Co-Sponsoring "The Disiribution System Improvemernd Charge”

WHEREAS, The Pennsylvania Public Utility Commission and the Pennsylvania Legislature
have adopted a promising and unique regulatory approach that encourages the acceleration of the
needed remediation of aging water utility infrastructures; gnd

WHEREAS, The Distribution System Improvement Charge is an automatic adjustment charge
that enables recovery of infrastructure improvement costs on a quarterly basis in between rate
cases for projects that are non-revenue producing and non-expense reducing such as main
cleaning and relining, fire hydrant replacement and main extensions to eliminate dead ends; and

WHEREAS, A videotape which explains this unique approach is being prepared by the National
Association of Water Companies to help educate and inform other regulatory agencies and
legislatures about the benefits of this unique approach; and

WHEREAS, The U.S. EPA within its Drinking Water Infrastructure Needs Survey has
identified a magnitude of national infrastructure needs of $77.2 billion in pending expenditures;

and

WHEREAS, As the magnitude of need may be toc great to be accomplished under traditional
ratemaking methodologies; and

WHEREAS, The Distribution System Improvement Charge provides benefits to ratepayers such
as improved water quality, increased pressure, fewer main breaks, fewer service interruptions,
fower levels of unaccounted for water, and more time between rate cases which leads to greater

rate stability; and

WHEREAS, Ratepayer protections are incorporated in the Pennsylvania approach: the
surcharge is limited to a maximum of 5% of the water bill, annual reconciliation audits are
conducted where overcollections will be refunded with interest and undercollections will be
billed into future rates without interest recovery, the surcharge is reset to zero at the time of the
next rate case, the charge is reset to zero if the company is over-earning, customer notice is
provided, and all charges reflect used and useful plant; now, therefore, be it

RESOLVED, That the Board of Directors of the National Association of. Regulatory Utility
Commissioners (NARUC), convened at its 1999 Winter Meetings in Washington, D.C, agrees to
endorse the mechanism as an example of an innovative regulatory tool that other Public Utility
Commissions may consider to solve mfrastructure remediation challenges in their States; now e

it further
RESOLVED, That NARUC agrees to co-sponsor with the National Association of Water

Companies the videotape of the Distribution System Improvement Charge as an educational
tool to inform other regulatory agencies and legislatures about this promising new

mechanism.

Sponsored by the Committee on Water
Adopted February 24, 1999
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Resolution Supporting Consideration of Regulatory Policies Deemed as “Best Practices”

WHEREAS, A number of innovative regulatory policies and mechanisms have been implemented
by public utility commissions throughout the United States which have contributed to the ability of
the water industry to effectively meet water quality and infrastructure challenges; and

WHERFEAS, The capacity of such policies and mechanism to facilitate resolution of these
challenges in appropriate circumstances supports identification of such policies and mechanisms as

“best practices”; and

WHEREAS, During a recent educational dialogue, the “2005 NAWC Water Policy Forum,” held
among represeniatives from the water industry, State economic regulators, and State and federal
drinking water program administrators, participants discussed (consensus was not sought nor
determined) and identified over 30 innovative policies and mechanisms that have been summarized
ins a report of the Forum to be available on the website of the Committee on Water at

WWW._ flaryc.org; and

WHEREAS, As public utility commissions continue to grapple with finding solutions to meet the
myriad water and wastewater industry challenges, the Committee on Water hereby acknowledges
the Forum’s Summary Report as a starting point in a commission’s review of available and proven
regulatory mechanisms whenever additional regulatory policies and mechanisms are being

considered; and

WHEREAS, To meet the challenges of the water and wastewater industry which may face a
combined capital investment requirement nearing one trillion dollars over a 20-year period, the
following policies and mechanisms were identified to help ensure sustainable practices in
promoting needed capital investment and cost-effective rates: a) the use of prospectively relevant
test years; b) the distribution system improvement charge; ¢) construction work in progress; d) pass-
through adjustments; ¢) staff-assisted rate cases; f) consolidation to achieve economies of scale; g)
acquisition adjustment policies to promote consolidation and elimination of non-viable systems; h)
a streamlined rate case process; i) mediation and setilement procedures; jy defined timefiames for
rate cases; k) integrated water resource management; 1) a fair return on capital investmeni; and m)
improved communications with ratepayers and stakeholders; and

WHEREAS, Due to the massive capital investment required to meet current and future water
quality and infrastructure requirements, adequately adjusting allowed equity retumns to recognize
industry risk in order to provide a fair return on invested capital was recognized as crucial; and

WHEREAS, In light of the possibility that rate increases necessary to remediate aging
infrastructure to comply with increasing water quality standards covld aversely affect the
affordability of water service to some customers, the following were identified as best practices to
address these concems: a) rate case phase-ius; b) innovative payment arrangements; ¢) allowing the
consolidation of rates (“Single Tariff Pricing”) of a multi-divisional water utility to spread capital
costs over a larger base of customers; and d) targeted customer assistance programs; and

WHEREAS, Small water company viability issues continue to be a challenge for regulators,
drinking water program administrators and the water industry; best practices identified by Forum
participants include: a) stakeholder collaboration; b) a memoranda of understanding among relevant



State agencies and health departments; ¢) condemnation and receivership authority; and d) capacity
development planning; and

WHEREAS, The U.S. Environmental Protection Agency’s “Four-Pillar Approach” was discussed
as yet another best practice essential for water and wastewater systems to sustain a robust and
sustainable infrastructure to comprehensively ensure safe drinking water and clean wastewater,
including: a) betfer management at the focal or facility level; b) full-cost pricing; ¢) water efficiency
or water conservation; and d) adopting the watershed approach, all of which economic regulators

can help promote; and

WHEREAS, State drinking water program administrators emphasized the following mechanisms
which Forum participants identified as best practices: a) active and effective security programs; b)
interagency coordination to assist with new water quality regulation development and
implementation, such as a memorandum of understanding; c) expanded technical assistance for
small water systems; d} data system modemization to improve data reliability; ¢) effective
administration and oversight of the Drinking Water State Revolving Fund to maximize
infrastructure remediation, along with permitting investor owned water companies access in all
States; f) the move from source water assessment to actual protection; and g) providing State
drinking water programs with adequate resources to carry out their mandates; now therefore be it

RESOLVEI}, That the National Association of Regulatory Utility Commissioners (NARUC),
convened in its July 2005 Summer Meetings in Austin, Texas, conceptually supports review and
consideration of the inmovative regulatory policies and practices identified herein as “best

practices;” and be it further

RESOLVED, That NARUC recommends that economic regulators consider and adopt as many as
appropriate of the regulatory mechanisms identified herein as best practices; and be it further

RESOLVED, That the Committee on Water stands ready to assist economic regulators with
implementation of any of the best practices set forth within this Resolution.

Sponsored by the Committee on Water
Adopted by the NARUC Board of Directors July 27, 2005



EXHIBIT
G



PENNSYLVANIA PUBLIC UTILITY COMMISSION
HARRISBURG, PENNSYLVANIA 17165-3265

Petition of Pennsylvania-American Water Public Meeting held July 11, 2007
Company for Approval to Implement a JUL-2007-O8A-0161*
Tayiff Supplement...Revising the Distribution Docket No.: P-00062241, et al.

Distribution System Improvement Charge

Before us for consideration is the Petition filed by the Pennsylvania American
Water Company for approval to implement a tariff supplement revising the distribution
system improvement charge (“DSIC”). The revision being soughtis a request to raise the
DSIC cap from 5% of billed revenues to 7.5% on DSIC eligible infrastructure.'
Administrative Law Judge Wayne L. Weismandel issued a Recommended Decision
which denied the Petition. I disagree with the Recommended Decision and instead will
move to grant Pennsylvania-American’s Exceptions which succinctly clarify the
Petition’s consistency with the purpose of DSIC, along with providing ample support as
to the benefits expected to accrue to ratepayers with a 7.5% DSIC cap.

If there were ever a regulatory tool literally created right here in Pennsylvania that
is recognized as a best practice around the country it is the DSIC. Its main features are

that it is:

s Pro-environmental as it significantly decreases line loss of one of our most
precious resources,

e Promotes a major objective of this Administration and this Legislature which is to
fix Pennsylvania’s aging infrastructure; and

e Promotes economic development as it creates hundreds of jobs.

! Revenue nieutral projects allowed under DSIC include: main and valve replacement, main cleaning
and relining, fire hydrant replacement, main extensions to eliminate dead ends, solutions to regionalization projects
and meter change outs.



Background
1. National View

The DSIC mechanism is one of the most important regulatory tools of the past
decade. It has been cited by the Natxonal Association of Regulatory Utility
Commissioners as a “Best Practice™ and it has been designated by the Council of State
Govemments as “Model Legislation.” Nationwide, it is common knowledge that
infrastructure is deteriorating throughout the country and this dilemma must be addressed
in a timely, cost-effective manner. The U.S. Environmental Protection Agency cites a
$276. 8 billion need to upgrade or replace drinking water infrastructure over the next 20
years.” Here in the Commonwealth, the state’s portion of drinking water infrastructure

needs over 20 years totals $10.8 billion.®

Many utilities were built more than a century ago and much of today’s plantin
service requires expensive upgrading. The unprecedented magnitude of the extent of
needed infrastructure upgrades, along with the high cost, call for innovative solutions.
Mains that were first placed into the ground a century ago cost approximately $1 a foot.
Today, the remediation or replacement costs range from 561 to $100 per foot. Under
traditional ratemaking, the pace of remediation ranged from a few hundred years to 900
years, or not in any way nearing a realistic timeframe to match the actual service lives of
mains (approximately 75-125 years, with exceptions based on materials and soils).
Legislatures in six other states recognized that a new regulatory mechanism was needed
to accelerate the pace of infrastructure upgrades at a reasonable cost. DSIC has been a
key response toward resolving this challenge.

2. Pennsyl;vania Perspective

Prior to DSIC’s mplementatmn in 1997, Pennsylvama—Amencan s timeframe to
upgrade its existing, aging infrastructure was 225 years. Followmg DSIC’s
implementation, the timeframe was reduced by nearly 25% to 170 years. A critical factor
is that with its current increased investments in DSIC eligible projects over the 5% cap
(the most recent’ quarterly filing reached 6,36%), the Company estimates a 33%

2 NARUC Board of Directors, “Resolution Supporting Consideration of Regulatory Policies

Deemed as Best Practices,” July 27, 2005.
Council of State Governments, “Suggested State Legislation,” 2000 Volume 59, pages 4445,
* Innumerable articles have documented this sifuation, among the most well known is the American
Society of Civil Engmeels, “Report Card for America’s Infrastructure,” 2005; water and wastewater infrastructure
received ?-adw of “D minus; the grade for American’s infrastructure overall was a “D.”
U.S. Environmental Protection Agency, “Drinking Water Infrastructure Nesds Survey and

Assessmcnt * 2003.

Ibid,
7 Other jurisdictional water companies faced similar or worse timeframes.
' As of Jannary 1, 2007.



reduction to 112 vears, which more realistically reflects actual service lives.’ Matching
replacement with service life substantially improves service reliability.

Infrastructure remediation and improved service and service reliability directly
benefits customers. Upgrades of deteriorated mains are essential to reduce main breaks,
service interruptions and unaccounted for water; and improve water quality, improve
pressure, enhance fire protection, and achieve rate stability. Additional ratepayer benefits
include these essential goals; DSIC:

e Promoted the acquisition of small and non-
viable water systems, consistent with
Commission policy {(see 52 Pa. Code §§ 69.711
(relating to small and nonviable systems));

e Promoted the regionalization of water systems,
consistent with Commission policy (see 52 Pa,
Code §69.721 (relating to acquisitions));

e Reduced rate case expense by decreasing the
frequency of base rate case filings;

o Allowed water utilities to afford remediation
projects that would have otherwise been cost-
prohibitive; and

e Decreased main breaks, service interruptions,
low pressure problems, and discolored water.'®

When DSIC’s implementation was approved by the Commission, several critical
safeguards were established, including a cap of 5% of billed revenues.!! Additiona
safeguards include: resetting the DSIC to zero at the time of the next base rate case or if
the utility is over-earning; providing notice to customers of any change in the DSIC rate;
audits are conducted as needed, and an annual reconciliation audit is conducted to
ascertain any over or under-collections, with any over-collections being refunded with
interest at the time of the next DSIC calculation. All mains or other DSIC eligible
projects have been placed into service prior to DSIC charges being issued to customers
and meet used and useful parameters, which are among the foundations of utility
ratemaking principles. These safeguards remain untouched by the Company’s requested

higher cap.

i Pennsylvania-American Main Brief, page 9.

1o Aqua Penngylvania, Inc. Correction to Amicus Curiae Brief, Docket Nos. P-00062241 and P-
00062241C-0001, p. 4.

it Petition of Pennsylvania-American Water Company for Approval to Implement a Tariff
Supplement Establishing a Distribution System Improvement Charge, Docket No. P-00961031, Order entered
August 16, 1996, see Attachment A, ““Sample Tariff Language,” p. 4. The Petition was undergoing an appeal in
Commonwealih Court when an amendment was enacted by the Legislature to add a section to the Public Utility
Code to expressly provide for the aliowance of an automatic adjustment charge for infrastructure remediation at 66
Pa. C.S. §1307 (g). The new section of the Statute was signed into law on December 18, 1996,




The Company points out that:

. . . under the ALJ’s criteria, there would not be a need for a
DSIC at all, so long as a minimal level of adequate service
was being rendered. Fortunately, the General Assembly had a
broader vision and has provided the Commission with the
tools to replace aging infrastructure in the Commonwealth.
PAWC simply requests that the Commission use this tool and
permit the Company to increase its DSIC percentage so that
the purpose of the law can be realized.'”

Goal of An Increased Cap

Pennsylvania-American recognized that its ideal spending level for infrastructure
remediation “should be adequate to keep Pace with the anticipated remaining useful life
of the distribution system infrastructure.””” The Company explained that in 2006 it
accelerated its infrastructure upgrade program by over 50% and replaced 82 miles of
mains. This can be compared with the pre-DSIC figure of replacing 25 miles per year.
From DSIC’s inception in1997 until 2005, the Company replaced 47 miles of main, or
0.56%. The 2006 increased rate of 0.90% has been maintained in 2007 at a DSIC level of
6.36% for all of 2007, although it is only allowed to collect at 5%. As previously stated,
the current accelerated rate should enable the Company to significantly reduce by 34%
the amount of time it would take to make all of the needed improvements, from

approximately170 years to 112 years."*

The Company also noted its current focus on replacing smaller diameter mains due
to its discovery that thegr were found to be a more frequent source of main breaks than
larger diameter mains.”> The Company states that an increased DSIC cap to 7.5% will
support its efforts to accelerate the systematic replacement of its older small diameter
mains. The company estimates it can reduce by about 20 years the time in which it will
be able to make the needed improvements to this segment of its distribution system. The
Company points out that in comparison, “an under-funded DSIC is more likely to result
in more significant costs associated with unplanned or more extensive system repairs in
the future (e.g., more main breaks and service interruptions, higher levels of unaccounted

for water, etc.).

n Pennsylvania-American Water Company Exceptions, Docket No. P-000562241, p. 11.
B Pennsyivania-American Water Company Main Brief, p. 9.

" Ibid,, pp. 8-9.

15 Ibid,p. 11,

15 Bid., p. 12.



The Company has determined that a higher investment level is essential for it to
keep pace w:th the anticipated remaining useful life of the distribution system

infrastructure.’’

In fact, the Company summarizes the evidence presented in the instant

case as revealing a choice between:

. .. (1) providing the Company with adequate resources (a
7.5% DSIC cap) to support a three-year or more base rate
case filing cycle, or (2) providing the Company with more
limited resources (a 5% DSIC cap) that would encourage a
more frequent base rate case cycle — every year or two.'?

The Company summarizes further that:

. . . the current DSIC cap of 5% will still be inadequate to
provide the Company with resources adequate to achieve the
Commission’s long term objective — to accelerate the
replacement of PAWC’s efforts to accelerate its distribution
system improvement program and encouraging the Company
to make reasonable frequent base rate case filings."”

A higher DSIC rate today is consistent with the legislative intent to economically
accelerate infrasttucture remediation:

The DSIC more accurately reflects the ongoing investments
and improvements that are made in the water distribution
system versus the less frequent but larger step increases that
would result from base rate increases without an
appropriately funded DSIC. The timely recovery of the fixed
costs of infrastructure replacement through the DSIC provides
an incentive for increased and continued levels of capital
infusion. This results in a stronger and more reliable water
distribution system for both current and future customers.”

Moreover, I note that Pennsylvania-American’s customers’ rates at the 5% DSIC
rate average $1.75 a month. With a 7.5% DSIC, that rate will increase by $1.00 a month,
Tt should be kept in mind that this rate will be reset to zero following the next base rate
case (or at any time that the Company is over-eaming) and it takes a number of billing
cycles of progressive increases over a few years to rise to the allowed level of the cap.

17
B
19

Ibid.,p. 9

Pennsylvania-American Exceptions, p. 12.
Bid.

Pennsylvania-American Main Brief, p. 13.



Most importantly, DSIC represents a dollar-for-dollar recovery of prudent expenses
incurred for improving reliability to customers.

In addition, a response is necessary to the argument put forth by the Office of
Consumer Advocate (“OCA”) that simple presentation of expenses virtually guarantees
recovery.?! Expense recovery is granted only for those DSIC eligible projects that are
prudently incurred, in service and used and useful. In raising the level of DSIC expense
recovery, we clearly intend to continue its cautious use. Contrary to the OCA’s reference
to the reasoning of the Commonwealth Court in the recent Collection System
Improvement Charge Appeal,” the DSIC review and audit process includes a
determination of compliance and prudency. Hence, the Court’s reference to recovery of
projects being relatively automatic {using the example of a solid gold manhole cover
being allowed, provided the expense was made and submitted) is simply not accurste nor
reflective of the extensive and thorough DSIC review process.

Finally, I am mindfu] of the value of DSIC: “its success cannot be denied. Itis
now time to improve upon that success by allowing an incremental increase in the cap,”?

I wholeheartedly agree.
THEREFORE, I MOVE:

1.  That the Recommended Decision of Administrative Law Judge Wayne L.
Weismandel is rejected, consistent with this Motion;

2. That the Exceptions of the Pennsylvania-American Water Company are granted;

3. That the Petition of Pennsylvania-American Water Company to implement a tariff
supplement revising the distribution system improvement charge is granted.

4. That the Office of Special Assistants shall prepare the appropriate order consistent
with this Motion.

DATE WENDELL F. HOLLAND, CHAIRMAN
2l Office of Consumer Advocate Main Brief, p. 12.
z Popowshy v. Pa. PUC, 869 A.2d 1144, 1156 (2005).

Aqua Pennsylvania Amicus Cugiae Brief, p, 3.
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134 NATIONAL REGULATORY RESEARCH INSTITUTE  hitp://www.nwri.org
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INFRASTRUCTURE REPLACEMENT AND ASSET MANAGEMENT"®

Surveys conducted by the EPA suggest that the need for water and wastewater infrastructure improve-
ment and repfacement (both privately and publicly owned) over the next 20 years is between $500
billion and $1 trillion. This dollar level reflects a growing need across the nation to replace water and
sewer pipes and other water and wastewater facilities as they approach the end of their useful lives.

The reason for this surge in infrastructure needs stems from the population boom and economic growth
at the end of World War II. During those post-war years, there was unprecedented industrial, business,
commercial and residential development, along with the water and wastewater infrastructure to sup-
port it. That infrastructure is now reaching the age when it is beginning to wear out and needs to be
upgraded or replaced. Water and wastewater utilities need to manage those assets actively or risk
adverse economic consequences, such as unplanned systemn failures, increased maintenance costs, and
unbudgeted repair and replacement costs. Depending on the length of the useful life of various compo-
nents, the need to replace this infrastructure will continue over the next several decades.

WATER: THE INDUSTRY AT AGLANCE 135

Many utilities have conducted plans consisting of a complete assessment of utility facilities and assets
including a determination of the condition and remaining useful life of each component of the system,
right down to each segment of buried pipe. Components of the system are also rated in terms of criti-’
cality for operation of the system. A model is often developed based on asset condition, criticality, and
other relevant factors to prioritize the infrastructure replacement and iznprovement needs over tin;e.
Costs are then applied to determine reinvestment needs over time.

The goal of these plans is to determine a reinvestment timeline that will allow continued operation of
critical infrastructure throughout its useful life, but will ensure replacement before it fails and before

aintenance costs increase dramatically. Planners then can prepare infrastructure replacement sched-
ules and budgets that will spread out the costs of improvements over a pre-established planning hori-
zon. This scheduling and budgeting will avoid unplanned maintenance and capital costs to the utility
while maintaining efficient operation of the system.

This situation poses several challenges for utilities and regulatory commissions. One challenge is how to
finance the necessary infrastructure replacements such that (a) rates increase gradually (as opposed to

sudden spikes in rates) while (b) maintaining the utilities’ financial stability. A second challenge is egsur-
ing that the large expenditures are made prudently, 5o as to win and sustain customer trust and political
credibility. Adding to the challenge is the absence, for most utilities, of a designated fund available to

replace aging infrastructure—an absence attributable to ratemaking practices which have kept deprecia-
tion rates low and have disallowed or discouraged rate recovery of contributions in aid of construction.


http://Ww.nrri.org
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EXECUTIVE SUMMARY

95% of American voters
value water over any other
service they receive, including
heat and electricity

Our nation’s industrial and
agricultural businesses—
among the heaviest water
users—rank it second,
after only electricity

About three out of four
American voters and
businesses* say disruptions
in the water system would
have direct and personal
conseqguences

Too many take clean water for
granted: 69% of voters, 72%
of businesses*

When asked, US. voters and
businesses* do express concern
about our nation’s water.

Nearly one in four American voters is
“very concerned” about the state of the
nation’'s water infrastructure

& 29% percent of voters agree that
water pipes and systems in America
are crumbling and approaching

a state of crisis

80% of voters say water infrastructure
needs reform; about 40% say

major reform

*INDUSTRIAL AND AGRICULTURAL BUSINESSES ONLY
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DATE PREPARED:
ARIZONA WATER COMPANY
PRELIMINARY COST ESTIMATE , 07/01/2012
IPREPARED BY: [APPROVED BY: SYSTEM: DIVISION:
AJH FKS PINEWOOD VERDE VALLEY
IF'ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
IPROJECT DESCRIPTION:
PINEWOOD WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COsT
2,400 EA $ 4,500 |REPLACE PLASTIC SERVICES $ 10,800,000
15,500 LF $ 110 |[REPLACE PROBLEMATIC MAINS_wI 6" DIP $ 1,705,000
2,860 EA $ 500 |RETROFIT METER BOXES FOR FREEZE PROTECTION $ 1,430,000
2,860 EA 500 |INSTALL AMR METER $ 1,430,000
(1) SUBTOTAL - MATERIALS AND LABOR 15,365,000
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 230.475
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 1,075,550
[l(4) SUBTOTAL - LINES (1), (2) AND (3) $ 16,671,025
(5) OVERHEAD - 10% OF LINE (4) 1,667,103
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 1,000,262
SUBTOTAL - LINES (4), (5) AND (6) $ 19,338,389
ESTIMATED COST OF CONSTRUCTION $ 19,338,389
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DATE PREPARED:
ARIZONA WATER COMPANY
PRELIMINARY COST ESTIMATE 07/01/2012
tPREPARED BY:; APPROVED BY: SYSTEM: DIVISION:
AJH FKS RIMROCK VERDE VALLEY
fPROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
T’ROJECT DESCRIPTION:
RIMROCK WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $/UNIT DESCRIPTION COST
43,200 LF $ 80 |REPLACE PROBLEMATIC MAINS w/ 6" DIP $ 3,456,000
900 EA $ 2,700 |REPLACE GS AND PLASTIC SERVICES $ 2,430,000

(1) SUBTOTAL - MATERIALS AND LABOR 5,886,000
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 88,290
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 412 020
(4) SUBTOTAL - LINES (1), (2) AND (3) $ 6,386,310
(5) OVERHEAD - 10% OF LINE (4) 638,631
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 383,179
SUBTOTAL - LINES (4), (5) AND (6) $ 7,408,120
ESTIMATED COST OF CONSTRUCTION $ 7,408,120

AFH
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DATE PREPARED:
ARIZONA WATER coMpPaANY
PRELIMINARY COST ESTIMATE . 07/01/2012
rREPARED BY: APPROVED BY: SYSTEM: DIVISION:
AJH FKS OVERGAARD NAVAJO
PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
rROJECT DESCRIPTION:
OVERGAARD WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
ESTIMATED ITEM

QUANTITY UNIT $SIUNIT DESCRIPTION COST

2,400 EA $ 2,500 |REPLACE PLASTIC SERVICES $ 6,000,000

23,700 LF $ 55 |REPLACE PROBLEMATIC MAINS w/ 6" DIP $ 1,303,500

4,160 EA 500 |RETROFIT METER BOXES FOR FREEZE PROTECTION $ 2,080,000

4,160 EA 500 |INSTALL AMR METER $ 2,080,000
(1) SUBTOTAL - MATERIALS AND LABOR 11,463,500
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 171,953
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 802,445
(4) SUBTOTAL - LINES (1), (2) AND (3) $ 12,437,898
(5) OVERHEAD - 10% OF LINE (4) 1,243,790
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 746,274
SUBTOTAL - LINES (4), (5) AND (6) $ 14,427,961
[ESTIMATED COST OF CONSTRUCTION $ 14,427,961

AFH
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DATE PREPARED:
ARIZONA WATER COMPANY
PRELIMINARY COST ESTIMATE _ 07/01/2012
IPREPARED BY: APPROVED BY: SYSTEM: DIVISION:
AJH FKS PINETOP LAKES NAVAJO
ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
T’ROJECT DESCRIPTION:
PINETOP LAKES WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT SIUNIT DESCRIPTION COST

630 EA $ 2,900 |REPLACE PLASTIC SERVICES $ 1,827,000
6,200 LF $ 55 |REPLACE PROBLEMATIC WATER MAINS $ 341,000
1,000 EA 500 [RETROFIT METER BOXES FOR FREEZE PROTECTION $ 500,000
1,000 EA 500 |INSTALL AMR METER $ 500,000
(1) SUBTOTAL - MATERIALS AND LABOR 3,168,000
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 47,520
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 221,760
{i(4) SUBTOTAL - LINES (1), (2) AND (3) $ 3,437,280
(5) OVERHEAD - 10% OF LINE (4) 343,728
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 206,237
SUBTOTAL - LINES (4), (5) AND (6) $ 3,987,245
[ESTIMATED COST OF CONSTRUCTION $ 3,987,245
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DATE PREPARED. ||
ARIZONA WATFER COMPANY
| PRELIMINARY COST ESTIMATE 07/01/2012
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
AJH FKS SEDONA VERDE VALLEY
TROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
IPROJECT DESCRIPTION:
SEDONA WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY UNIT $S/UNIT DESCRIPTION COSsT
101,900| LF | $ 145 |REPLACE PROBLEMATIC MAINS w/ 6" DIP $ 14,775,500
3250 | EA | $5,000 |REPLACE GS AND PLASTIC SERVICES $ 16,250,000

(1) SUBTOTAL - MATERIALS AND LABOR 31,025,500
ll2) PERFORMANCE BOND @ 1.5% OF LINE (1) 465,383
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 2 171.785
ll4) SUBTOTAL - LINES (1), (2) AND (3) $ 33,662,668
l5) OVERHEAD - 10% OF LINE (4) 3.366,267
l6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 2,019,760
[SUBTOTAL - LINES (4), (5) AND (6) $ 39,048,694
[ESTIMATED COST OF CONSTRUCTION $ 39,048,694
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Introduction. A new kind of challenge is emerging in the United States, one
that for many years was largely buried in our national consciousness. Now it can
be buried no longer. Much of our drinking water infrastructure, the more than one
million miles of pipes beneath our streets, is nearing the end of its useful life

and approaching the age at which it needs to be replaced. Moreover, our shifting
population brings significant growth to some areas of the country, requiring larger
pipe networks to provide water service.

As documented in this report, restoring existing water
systems as they reach the end of their useful lives and
expanding them to serve a growing population will cost at
least $1 trillion over the next 25 years, if we are to maintain
current levels of water service. Delaying the investment can
resuft in degrading water service, increasing water service
disruptions, and increasing expenditures for emergency
repairs. Ultimately we will have to face the need to “catch
up” with past deferred investments, and the more we delay
the harder the job wili be when the day of reckoning comes.

in the years ahead, all of us who pay for water service will
absorb the cost of this investment, primarily through higher
water bills. The amounts will vary depending on community
size and geographic region, but in some communities
these infrastructure costs alone could triple the size of a
typical family’s water bills. Other communities will need to
collect significant “impact” or development fees to meet the needs of a growing
population. Numerous communities will need to invest for replacement and
raise funds to accommodate growth at the same time. investments that may be
required to meet new standards for drinking water quality will add even more to
the bill,

£ |y

Although the challenge to our water infrastructure has been less visible than other
infrastructure concerns, it's no less important. Qur water treatment and delivery
systems provide public health protection, fire protection, economic prosperity and
the high quality of life we enjoy. Yet most Americans pay less than $3.75 for every
1,000 gallons of safe water delivered to their taps.

This report demonstrates that as a nation, we need to bring the conversation
about water infrastructure above ground. Deferring needed investments today
will only result in greater expenses tomorrow and pass on a greater burden to
our children and grandchildren. It's time to confront America’s water
infrastructure challenge. )

The Era of Infrastructure Replacement. More than a decade ago

the American Water Works Association (AWWA) announced that a new era was
dawning: the replacement era, in which our nation would need to begin rebuilding
the water and wastewater systems bequeathed to us by earlier generations. Our
seminal report—Dawn of the Replacement Era—demonstrated that significant
investments will be required in coming decades if we are to maintain the water
and wastewater systems that are so essential to our way of life.

BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE 3



The Dawn report examined 20 water systems, using a relatively new technique
to build what came to be called a “Nessie Curve” for each system. The Nessie
Curve, so called because the graph follows an outline that someone likened to a
silhouette of the Loch Ness Monster, revealed that each of the 20 water systems
faced unprecedented needs to rebuild its underground water infrastructure—its
pipe network. For each system, the future investment was an “echo” of the
demographic history of the community, reflecting succeeding generations of
pipe that were laid down as the community grew over many years. Most of those
generations of pipe were shown to be coming to an end of their useful service
lives in a relatively compressed period. Like the pipes themselves, the need for
this massive investment was mostly buried and out of sight. But it threatens our
future if we don't elevate it and begin to take action now.

The present report was undertaken to extend the Dawn report beyond those

20 original cities and encompass the entire United States. The results are
startling. They confirm what every water utility professional knows: we face

the need for massive reinvestment in our water infrastructure over the coming
decades. The pipe networks that were largely built and paid for by earlier
generations—and passed down to us as an inheritance—last a long time, but
they are not immortal. The nation’s drinking water infrastructure—especially the
underground pipes that deliver safe water to America’s homes and businesses—
is aging and in need of significant reinvestment. Like many of the roads, bridges,
and other public assets on which the country relies, most of our buried drinking
water infrastructure was built 50 or more years ago, in the post-World War [l era
of rapid demographic change and economic growth. In some older urban areas,
many water mains have been in the ground for a century or longer.

Given its age, it comes as no surprise that a large proportion
of US water infrastructure is approaching, or has already
reached, the end of its useful life. The need to rebuild these
pipe networks must come on top of other water investment
needs, such as the need to replace water treatment plants
and storage tanks, and investments needed to comply with
standards for drinking water quality. They also come on top
of wastewater and stormwater investment needs which—
judging from the US Environmental Protection Agency’s
(USEPA) most recent “gap analysis™—are likely to be as large
as drinking water needs over the coming decades. Moreover,
both water and wastewater infrastructure needs come on
top of the other vital community infrastructures, such as
streets, schools, etc.

Prudent planning for infrastructure renewal requires credible,
analysis-based estimates of where, when, and how much
pipe replacement or expansion for growth is required. This
report summarizes a comprehensive and robust national-level analysis of the
cost, timing, and location of the investments necessary to renew water mains
over the coming decades. It also examines the additional pipe investments we
can anticipate to meet projected population growth, regional population shifts,
and service area growth through 2050.
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This analysis is based on the insight that there will be “demographic echoes” in
which waves of reinvestment are driven by a combination of the original patterns
of pipe investment, the pipe materials used, and local operating environments.
The report examines the reinvestment demands implied by these factors, along
with population trends, in order to estimate needs for
pipe replacement and concurrent investment demands to
accommodate population growth.

Although this report does not substitute for a careful and
detailed analysis at the utility level as a means of informing
local decisions, it constitutes the most thorough and
comprehensive analysis ever undertaken of the nation's
drinking water infrastructure renewal needs. The keys to
our analysis include the following:

1. Understanding the original timing of water system
development in the United States.

2. Understanding the various materials from which pipes were
made, and where and when the pipes of each material
were likely to have been installed in various sizes.

-~

3. Understanding the life expectancy of the various types and
sizes of pipe (“pipe cohorts”) in actual operating environments.

4. Understanding the replacement costs for each type and size of pipe.

5. Developing a probability distribution for the “wear-out” of each pipe cohort.

Methodology

For this report, we differentiated across four water system size categories*:

w Very small systems (serving fewer than 3,300 people, representing
84.5% of community water systems).

® Small systems (3,300 to 9,999 served, representing 8.5% of community
water systems).

= Medium-size systems (10,000 to 49,999 served, representing over
5.5% of systems). And,

W Large systems (serving more than 50,000 people, representing
1.5% of community water systems).

* Note that the water system size categories used in this analysis are not identical to the size
categories USEPA uses for regulatory purposes. Note also that although data were analyzed
based on these four size categories, some of the graphs that accompany this report combine
medium-size and small systems. This is done for simplicity in the visual presentation, when the
particular dynamics being represented are closely similar for medium-size and small systems.

BURIED NO LONGER: CONFRDNTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE 5



Next, we divided the country into four regions (Northeast, Midwest, South, and
West), as shown in Figure 1. These regions are not equal in population, but they
roughly share certain similarities, including their population dynamics and the

. ~MIDWEST ' |
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historical patterns of pipe installation driven by those dynamics. Data published
by USEPA, the water industry, and the US Census Bureau were tapped to obtain a
solid basis for regional pipe installation profiles by system size and pipe diameter.
The US Census Bureau has produced a number of retrospective studies of the
changes in urban and rural circumstances between 1900 and 2000 that proved
especially useful in this analysis. The report also used the AWWA Water/Stats
database, the USEPA Community Water Supply Survey, and data from the 2002
Public Works Infrastructure Survey (PWIS) as essential inputs in the analysis.

Figure 2: Historic Investment Profile for All US Water Systems, 1850-2000

Estimated Aggregate Investment in US Water Mains (in millions of 2010 $s)
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In addition, we conducted a limited survey of professionals in the field concerning
pipe replacement issues and other relevant “professional knowledge.” The

- national aggregate for the original investment in all types and sizes of pipes is
shown in Figure 2, while Figure 3 shows the aggregate current replacement value
of water pipes by pipe material and utility size, totaling over $2.1 trillion.
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Figure 3: Aggregate Replacement Value of Water Pipes by Pipe Material and Utility Size

(millions 2010 $s)

Northeast Large 48958 [8995 (5050 [2308 [1.875 [335 |0 67,522
Northeast Medium & Small | 66,357 | 61755 |28777 |26007 |16084 |5533 |6899 | 211411
Northeast Very Small 14491 [15992 [10661 |7281 |7937 |320 |62 | 57452
Midwest Large 37413 | 9151 |3077 |2504 |1,008 |784 |12 | 54539
Midwest Medium & Small | 74,654 |92106 |51577 |37248 |30506 |8.682 | 11452 | 305.925
Midwest Very Small 37597 |28943 |25464 |12428 |19720 |601 |828 | 125581
Southeast Large 30,425 |28,980 |29,569 |21,229 |14,936 |9,337 |7.227 | 141703
South Medium & Small | 54,772 | 98,608 | 140,079 | 103,659 | 102,804 | 21,394 | 17.160 | 538.475
South Very Small 43183 24998 |49791 [34520 |47.823 |1461 |1244 |203008
West Large 15448 | 16,055 |28,949 |14774 |14723 |7.443 |6.215 | 103607
West Medium & Small 15775 |50145 |70,355 |50,541 |48.885 | 12,276 | 9.806 | 257782
West Very Small 16,344 | 11199 |17.910 |13166 |17245 |545 |453 |76.862
Total 455416 | 446,927 | 461,258 | 325674 | 323,637 | 68,719 | 61,957 | 2.143,589

Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement: PV: polyvinyl chloride;
PCCP: prestressed concrete cylinder pipe

Finally, we used historical data on the production and use of seven major types of
pipe with 14 total variations (Figure 4) to estimate what kinds of pipe were installed
in water systems in particular years. This was validated by field checking with a
sample of water utilities as well as checking against the original Nessie analysis.
Together these steps resulted in the development of 16 separate inventories

(four regions with four utility sizes in each region), with seven types of pipe in

each inventory, thus providing the most comprehensive picture of the nation’s

water pipe inventory ever assembled. Note that in some of the report’s graphs,
“long-" and “short-lived” versions of certain pipe materials are combined, for

purposes of visual simplicity in the presentation.

In order to consider growth, it was also necessary to examine population trends
across rural, suburban, and urban settings over the past century. US Census Bureau

Figure 4: Historic Production and Use of Water Pipe by Material

Source: American Water

Tntarnal  Exieraal -
Pips Material JointType  Comosion  Comoson | 19003 | 1930s | 19205 | 1930s | 1940s | 1950s | 1980s | 1970s | 1980 | to00s | 20005

Protecsion _ Protection
Stoel Welded [ None
Stest Wekied Cement Hose
Cast ko (PR Cast) Lead None None
Cast #on Lead Nene Nom
Cast ¥on Load Cament None.
Cast von Leadite Neww Hore
Cast son teadie  Cament Noow
Cast bon Pubbar Coment Nore
Ductis bon Rubbar Coment Nore
Ouctiia ot Rubber Coment PE Encasement]
Astestos Cement Rubber Matoriad Material
Reinkroed Gone. Rubbar Material Material
| Prosiressed Cong Rubber Materi Mstedal
Poiyiryl Cioride (PVC) Fubber Matorist Material
Commercially Awilable _
Predominantly in Use
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projections of demographic trends allowed the development
of infrastructure need profiles for growth through 2050 in
each of the regions and utility size categories (for the latter
purpose, city size was used as a proxy for utility size).

The study generally assumes that utilities continue efforts

to manage the number of main breaks that occur per mile

of pipe rather than absorb increases in pipe failures. That

is, the study assumes utilities will strive to maintain current
levels of service rather than allow increasing water service
outages. We assume that each utility’s objective is to make
these investments at the optimal time for maintaining current
service levels and to avoid replacing pipes while the repairs
are still cost-effective. Ideally, pipe replacement occurs at
the end of a pipe’s “useful life”; that is, the point in time

73 when replacement or rehabilitation becomes
less expensive in going forward than the costs of
numerous unscheduled breaks and associated
emergency repairs.

With this data in hand and using the assumptions
above, we projected the “typical” useful service
life of the pipes in our inventory using the
“Nessie Model”™. The model embodies pipe
failure probability distributions based on

many utilities’ current operating experiences,
coupled with insights from extensive research
and professional experiences with typical pipe
conditions at different ages and sizes, according to pipe material. The analysis
used seven different types of pipe in three diameters and addressed pipe
inventories dating back to 1870. Estimated typical service lives of pipes are

Figure 5: Average Estimated Service Lives by Pipe Materlals (average years of service)

Derived Current Service Ci CicL CiCL Di 8]] AC AC PVC Steel Conc &
Lives (Years) (LSL) (SSL) (LSL) (SSL) (LSL) (SsSL) PCCP

Northeast Large ’ 130 | 120 100 10 50 80 80 100 100 100
Midwest Large 125 | 120 85 110 50 100. 85 55 80 105
South Large 110 100 100 105 55 100 80 55 70 105
West Large 115 100 75 110 60 105 75 70 95 75
Northeast Medium & Small 115 120 100 110 55 100 85 100 100 100
Midwest Medium & Small 125 | 120, 85 110 50 70 70 55 80 .| 105
South Medium & Small 105 | 100 100 105 55 100 80 55 70 105
West Medium & Small 105 | 100 75 110 60 105 75 70 95 75
Northeast Very Small 115 120 100 120 60 100 85 100 100 100
Midwest Very Small 135 | 120 85 110 60 80 75 55 80 105
South Very Small 130 | 110 100 105 55 100 80 55 70 105
West Very Small 130 | 100 75 110 60 105 65 70 95 75
LSL indicates a relatively long service life for the material resulting from some combination of benign ground conditions and
evolved laying practices efc. :

SSL indicates a relatively short service life for the material resulting from some combination of harsh ground conditions and
early laying practices, efc.
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Figure 6: Aggregate Needs for Investment in Water Mains Through 2035 and 2050, by Region

South  |$304,219 '$492,493 $886,712

Total $951,283 $802,242 $1,753,525

reflected in Figure 5. Note that the actual lives of pipes may be quite different in a
given utility. Because pipe life depends on many important local variables as well
as upon utility practices, predicting the actual life expectancy of any given pipe is
outside the scope of this study. Many utilities will have
pipes that last much longer than these values suggest
while others will have pipes that begin to fail sooner.
However, these values have been validated as national
“averages” by comparing them to actual field experience
in a number of utilities throughout the country. The
model also includes estimates of the indicative costs to
replace each size category of pipe, as well as the cost
to repair the projected number of pipe breaks over time
according to pipe size.

The analysis of pipe replacement needs is compiled in
the Nessie Model by combining the demographically
based pipe inventories with the projected effective
service lifetimes for each pipe type. This yields an
estimate of how much pipe of each size in each region
must be replaced in each of the coming 40 years.
Factoring in the typical cost to replace these pipes,

we derive an estimate of the total investment cost for
each future. year. The model then derives a series of
graphs (the Nessie curves) that depict the amount of
spending required in each future year to replace each

of the different pipe types by utility size and region.
Aggregating this information, we derived the dollar value
of total drinking water infrastructure replacement needs
over the coming 25 and 40 years for each utility size category per region, and for
the United States.

BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE 9



Key Findings

1. The Needs Are Large. investment needs for buried drinking water
infrastructure total more than $1 trillion nationwide over the next 25 years,
assuming pipes are replaced at the end of their service lives and systems are
expanded to serve growing populations. Delaying this investment could mean
either increasing rates of pipe breakage and deteriorating water service, or
suboptimal use of utility funds, such as paying more to repair broken pipes
than the long-term cost of replacing them. Nationally, the need is close to
evenly divided between replacement due to wear-out and needs generated
by demographic changes (growth and migration).

Over the coming 40-year period, through 2050, these needs exceed $1.7 trillion.
Replacement needs account for about 54% of the national total, with about
46% attributable to population growth and migration over that period.

Figure 6 (previous page) shows aggregate needs for investment in water mains
through 2050, due to wear-out and population growth.

2. Household Water Bills Will Go Up. important caveats are
necessary here, because there are many ways that the increased investment in
water infrastructure can be allocated among customers. Variables include rate
structures, how the investment is financed, and other important local factors. But
the level of investment required to replace worn-out pipes and maintain current
levels of water service in the mast affected communities could in some cases
triple household water bills. This projection assumes the costs are spread evenly
across the population in a “pay-as-you-go” approach (See “The Costs Keep
Coming” below). Figures 7 and 8 illustrate the increasing cost of water that can
be expected by households for replacement, and for replacement plus growth,
respectively. The utility categories shown in these figures are presented to depict
a range of household cost impacts, from the least-to-the-most affected utilities.

Figure 7: Costs per Household for Water Main Replacement by Utility Size and Reglon

Water Main Costs per Household: Repl ( $2010)

# Midwest large
B West medium
8 Northeast small

# South very small

Cost per Household ($2010)
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Figure 8: Costs per Household for Water Main Replacement Plus Growth

Water Main Costs per H: hold: Repl + Growth (¢ $2010)

® Midwest large
® West medium
= Northeast small

% South very smal

Cost per Household ($2010)

2020 T——
Years 2035

With respect to the cost of growth, other caveats are important. Many
communities expect growth to pay or help pay for itself through developer fees,
impact fees, or similar charges. In such communities, established residents will
not be required to shoulder the cost of population growth to the extent that these
fees recover those costs. But regardless of how the costs of replacement and
growth are allocated among builders, newcomers, or established residents, the
total cost that must be borne by the community will still rise.

3. There Are Important Regional Differences. The growing
national need affects different regions in different ways. In general, the South
and the West will face the steepest investment challenges, with total needs
accounting for considerably more than half the national total (see Figures 6 and
9). This is largely attributable to the fact that the population of these regions is
growing rapidly. In contrast, in the Northeast and Midwest, growth is a relatively
small component of the projected need. However, the population shifts away
from these regions complicate the infrastructure challenge, as there are fewer
remaining local customers across whom to spread the cost of renewing their
infrastructure.

Figure 9: Water Main Replacement Costs per Region

Water Main Replacement:
National Totals by Region (Millions 2010 $s)
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This regional perspective reveals the inherent difficulty of managing infrastructure
supply and demand. Although water pipes are fixed in place and long-lasting, the
population that drives the demand for these assets is very mobile and dynamic.
People move out of one community, leaving behind a pipe network of fixed

size but with fewer customers to support it. They move into a new community,
requiring that the water system there be expanded to serve the new customers,

4. There Are Important Differences Based on System Size.

As with many other costs, small communities may find a steeper challenge ahead
on water infrastructure. Small communities have fewer people, and those people
are often more spread out, requiring more pipe “miles per customer” than larger
systems. In the most affected small communities, the study suggests that a
typical three-person household could see its drinking water bill increase by as
much as $550 per year above current levels, simply to address infrastructure
needs, depending as always on the caveats identified above.

In the largest water systems, costs can be spread over a large population
base. Needed mvestments would be consistent with annual per household

. cost increases ranging from roughly $75 to more
than $100 per year by the mid-2030s, assuming
the expenses were spread across the population
in the year they were incurred. Figure 10 illustrates
the differing total costs of required investment by
system size.

5. The Costs Keep Coming. The national-
levei investment we face will roughly double from
about $13 billion a year in 2010 to almost

$30 billion annually by the 2040s for replacement
alone. If growth is included, needed investment

must increase from a little over $30 billion today

to nearly $50 billion over the same period. This level
of investment must then be sustained for many years,
if current levels of water service are to be maintained.
Many utilities will have to face these investment
needs year after year, for at least several decades.
That is, by the time the last cohort of pipes analyzed
in this study (predominantly the pipes laid between
the late 1800s and 1960) has been replaced in, for
example, 2050, it may soon thereafter be time to
begin replacing the pipes laid after 1960, and so on.
In that respect, these capital outlays are unlike those
required to build a new treatment plant or storage tank, where the capital costs
are incurred up front and aren't faced again for many years. Rather, infrastructure
renewal investments are likely to be incurred each year over several decades.

For that reason, many utilities may choose to finance infrastructure replacement
on a “pay-as-you-go” basis rather than through debt financing.
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Figure 10:

Total Water Pipe Replacement Needs by System Size

Total Water Main Investment Needs for Asset
Replacement and Growth, by System Size
(billions 2010%s)
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6. Postponing Investment Only Makes the Problem Worse.
Overlooking or postponing infrastructure renewal investments in the near term will
only add to the scale of the challenge we face in the years to come. Postponing
the investment steepens the slope of the investment curve that must ultimately
be met, as shown in Figure 11 (next page). It also increases the odds of facing
the high costs associated with water main breaks and other infrastructure
failures. The good news is that not all of the $1 trillion investment through 2035
must be made right now. There is time to make suitable plans and implement
policies that will help address the longer-term challenge. The bad news is that the
required investment level is growing, as more pipes continue to age and reach the

end of their effective service lives.

As daunting as the figures in this report are, the prospect of not making the
necessary investment is even more chilling. Aging water mains are subject to
more frequent breaks and other failures that can threaten public health and
safety (such as compromising tap water quality and fire-fighting flows). Buried
infrastructure failures also may impose significant damages (for example, through
flooding and sinkholes), are costly to repair, disrupt businesses and residential
communities, and waste precious water resources. These maladies weaken our
economy and undermine our quality of life. As large as the cost of reinvestment
may be, not undertaking it will be worse in the long run by almost any standard.

This suggests that a crucial responsibility for utility managers now and in

the future is to develop the processes necessary to continually improve their
understanding of the “replacement dynamics” of their own water systems. Those
dynamics should be reflected in an Asset Management Plan (AMP) and, of
course, in a long-term capital investment plan. The 2006 AWWA Report Water
Infrastructure at a Turning Point includes a full discussion of this issue.
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Figure 11: Effect of Deferring Investment Five Years with a Ten-Year Make-Up Period
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Conclusion

Because pipe assets last a long time, water systems that were built in the latter
part of the 19th century and throughout much of the 20th century have, for the
most part, never experienced the need for pipe replacement on a large scale.
The dawn of the era in which these assets will need to be replaced puts a
growing financial stress on communities that will continually increase for
decades to come. It adds large and hitherto unknown expenses to the more
apparent above-ground spending required to meet regulatory standards and
address other pressing needs.

It is important to reemphasize that there
are significant differences in the timing
and maghnitude of the challenges facing
different regions of the country and
different sizes of water systems. But the
investments we describe in this report
are real, they are large, and they are
coming.

The United States is reaching a
crossroads and faces a difficult choice.
We can incur the haphazard and

| growing costs of living with aging and
failing drinking water infrastructure.

Or, we can carefully prioritize and
undertake drinking water infrastructure
renewal investments to ensure that our
water utilities can continue to reliably
and cost-effectively support the public
health, safety, and economic vitality of our communities. AWWA undertook this
report to provide the best, most accurate information available about the scale
and timing of these needed investments.,
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it is clear the era AWWA predicted a decade ago—the replacement era—has
arrived. The issue of aging water infrastructure, which was buried for years, can
be buried no longer. Ultimately, the cost of the renewal we face must come from
local utility customers, through higher water rates. However, the magnitude

of the cost and the associated affordability and other adverse impacts on

communities—as well as the varying degrees of impact to be felt across regions
and across urban and rural areas—suggest that there is a key role for states and
the federal government as well. In particular, states and the federal government
can help with a careful and cost-effective program that lowers the cost of
necessary investments to our communities, such as the creation of a credit
support program—for example, AWWA's proposed Water infrastructure Finance
and Innovation Authority (WIFIA).

Finally, in many cases, difficult choices may need to be made between competing
needs if water bills are to be kept affordable. Water utilities are willing to ask
their customers to invest more, but it’s important this investment be in things
that bring the greatest actual benefit to the community. Only in that spirit can

we achieve the goal to which we all aspire, the reliable provision of safe and
affordable water to all Americans.
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Additional Information and Resources.

A fuil and robust infrastructure analysis is an indispensable tool for decision
making by water and wastewater utilities. This report does not substitute for
such detailed local analysis for purposes of designing an infrastructure asset
management program for individual utilities.

Additional information is available from AWWA concerning asset management.
Particular attention should be given to the WITAF reports Dawn of the
Replacement Era, Avoiding Rate Shock and Water Infrastructure at a Turning
Point. In addition, Manual M1, Principles of Water Rates, Fees, and Charges, and
the AWWA Utility Management Standards may be helpful. For more information,
visit the AWWA Bookstore at www,awwa.org/store.

A number of graphs and figures from this report are also available through the
AWWA website at www.awwa.org/infrastructure. They include:

Estimated Distribution of Mains by Material Household Cost of Needed Investment by
Northeast and Midwest Region and Size of Utility
South and West
Northeast
Proportion of 2010 Systems Built by Year Large
Northeast Medium
Midwest Small
South Very Small
West
Midwest
Investment for Replacement Plus Growth, by Large
Region and Size of Utility Medium
Small
Northeast Very Small
Large
Medium South
Small Large
Very Small Medium
Smati
Midwest Very Small
Large
Medium West
Small Large
Very Small Medium
Small
South Very Small
Large
Medium
Small
Very Small
West
Large
Medium
Small
Very Small

www.awwa.org/infrastructure
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AWWA is the authoritative resource for knowledge, information, and advocacy to improve the

quality and supply of water in North America and beyond. AWWA is the largest organization of
water professionals in the world. AWWA advances public heaith, safety and weffare by uniting
the efforts of the fuli spectrum of the entire water community. Through our collective strength
we become better stewards of water for the greatest good of the people and the environment.

Headquarters
6666 W. Quincy Ave.
Denver, CO 80235

American Water Works T. 800.926.7337
T: 303.794.7711

\Q\ssouatlon F: 303.795.1989

The%mitatxvc Resource on Sate Water?®
N

.

T

Government Affairs Office
1300 Eye St. NW, Suite 701W
Washington, DC 20005

1. 202.628.8303

F: 202.628.2846
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