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On May 13, 2009, the Burlington Northern and Santa Fe Railway Company, doing

business as Aubrey Water Company ("Aubrey Water" or the "Company"), filed with the

Arizona Corporation Commission ("Commission") a Petition to Amend Decision No.

69379 Pursuant to A.R.S. §40-252 (the "Petition"). The Petition requested that the

Commission:
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3.

Permit Aubrey Water to immediately implement the permanent rate

increase authorized by the Commission in Decision 69379 dated

March 22, 2007 (the "Decision");

Revise the condition set forth in the Decision that requires Aubrey

Water to reduce water loss on its system to 10 percent or less, and

Make a finding that the Company has complied with the Decision by

establishing and maintaining its books and records in compliance

with the NARUC USOA.
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At the Commission's May 28, 2009, staff meeting, the Commission voted to re-

open the Decision pursuant to A.R.S. §40-252 to consider the relief requested in the

Petition. The Commission directed that Utilities Division Staff ("Staff') evaluate the

Petition and file a Staff Report and Proposed Order regarding the Company's requested

relief to be considered by the Commission at a future Open Meeting.

Following the May 28, 2009, staff meeting, representatives of Aubrey Water

provided information to Staff regarding the Company's efforts to reduce water loss to

comply with the Decision. Aubrey Water also commissioned its outside consultant, Ray

Jones of Aricor Water Solutions ("Aricor"), to conduct a comprehensive water loss

assessment of its water system. Aricor produced the attached Aubrey Water Company

Water Loss Assessment dated July 16, 2009 (the "Assessment"), a copy of which was

previously provided to staff! The Assessment demonstrates that since 2005, Aubrey

Water has reduced its water loss by approximately 60% from the 43.1% noted in the

Decision to approximately 17% for the twelve months ending May 2009.

On the basis of the foregoing, Aubrey Water requests that Staff prepare and file its

Staff Report and Proposed Order recommending that the Commission grant the

Company's Petition and amend the Decision to allow the Company to immediately

implement the rate increase authorized in by the Decision in 2007 .

DATED this lath day of August, 2009.

SNELL & WILMER L.L.P.
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1 Aubrey Water requests that the Commission consider this comprehensive Assessment as its 2009
Water Loss Analysis Program Progress Report to the extent the Commission deems that a report is still
required to be filed as a compliance item pursuant to the Decision.
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ORIGINAL and 13 copies of the foregoing
filed this nth day of August, 2009, with:

Docket Control
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix, Arizona 85007

COPIES of the foregoing hand-delivered
this nth day of August, 2009, to:

Steve Oleo, Director
Utilities Division
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix, Arizona 85007
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Lyn Farmer, Chief Administrative Law Judge
Hearing Division
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix, Arizona 85007
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Kevin Torrey, Attorney
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Phoenix, Arizona 85007
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1. Introduction

1.1 Purpose
Aubrey  reques ted  the  water  loss  assessment  to  suppor t  i ts  ongo ing  e f fo r ts  to  comply
wi th  the  water  loss  requ irements  o f  Ar izona Corpora t ion  Commiss ion (ACC)  Dec is ion No.
69379 .  A f te r  a  meet ing  w i th  ACC Sta f f  on  June  18 ,  2009 ,  Aubrey  agreed  to  p rov ide  th is
repor t  to  S ta f f  in  suppor t  o f  i ts  May  13 ,  2009 Pet i t ion  to  Amend Dec is ion  No.  69379.

1.2 Scope of Work
ARICOR Water Solutions was retained by Aubrey Water Companyl to conduct a water
loss assessment for its water system. The water loss assessment scope included the
following tasks.

Contac t ing  managemen t  o f  Sou thwes te r n  u t i l i t y  Managemen t ,  Inc .  to  ob ta in
the i r  assessment o f  water  loss  and to  obta in  b i l l ing  records  and o ther  records  to
ass is t  in  determin ing l ike ly  sources of  water  loss .

v is i t ing  the  water  sys tem in  Se l igman, Ar izona to  phys ica l ly  eva lua te  and ident i fy
l ike ly  sources of water  loss.

• In  con junc t ion  w i th  the  on-s i te  manager /opera to r ,  iden t i fy ing  l ike ly  sources  o f
water  loss  to  phys ica l ly  assess and es t imate the ac tua l  water  loss  assoc ia ted wi th
each potent ia l  source.

• Per fo r ming  a  wa te r  aud i t  us ing  the  1wA/AwwA2 W ate r  Aud i t  Me thod .

Prepar ing  a  repor t  document ing  f ind ings  and  recommendat ions .

1 Aubrey Water Company is the trade name used by BN Leasing Corporation the owner of the
water system. BN Leasing Corporation is a wholly owned subsidiary of the BNSF Railway
Company, the entity that contracted with ARICOR Water Solutions LC to prepare the water loss
assessment.

2 The International Water Association (WA) and the American Water Works Association
(AWWA).

ARICOR
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Aubrey  Water  Company  (Aubrey )  opera tes  a  pub l ic  water  supp ly  sys tem serv ing
approx imate ly  300  connec t ions  in  and  near  Se l igman,  Ar izona.  Se l igman is  loca ted  in
Yavapa i  County  a t  the  junc t ion  o f  h is to r ic  Route  66  and  In te r s ta te  40 ,  approx imate ly  70
mi les  wes t  o f  F lags ta f f  and  170 mi les  nor thwes t  o f  Phoen ix  (F igure  2 .1 ) .

2.1 Aubrey Water Company

2. Background

2 . 1 . 1  G e n e r a l
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F i g u r e  2 . 1  -  L o c a t i o n  M a p

The water  sys tem was  or ig ina l ly  ins ta l led  to  supp ly  s team eng ines  and the  Se l igman
r a i l r oad  depo t .  Over  t ime  the  sys tem was  expanded  to  inc lude  p r ov id ing  po tab le  wa te r
serv ice  to  the  communi ty  (BNSF Ra i lway  Company ,  2008) .

ARICOR
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The cur ren t  sys tem inc ludes  two  we l ls ,  two  s to rage  tanks ,  two  pump s ta t ions ,  a
ch lo r ina t ion  sys tem, a  te lemetr y  sys tem, a  raw water  t r ansmiss ion  sys tem and a
d is t r ibu t ion  sys tem.  A l l  cus tomer  connec t ions  a re  mete red .

F igure  2 .2  is  a  schemat ic  map o f  the  water  sys tem layout  (BNSF Ra i lway  Company ,
2008 ) .

F i g u r e  2 . 2  -  W a t e r  S y s t e m  S c h e m a t i c

2 . 1 . 2  S o u r c e  o f  S u p p l y  a n d  T r a n s m i s s i o n  S y s t e m

Sel igman is  located in  the  upper  por t ion  o f  the  B ig  Ch ino Sub-Bas in  o f  the  Verde River
Bas in .  The upper  por t ion  o f  the  B ig  Ch ino Sub-Bas in  cons is ts  p r imar i ly  o f  conso l ida ted
crys ta l l ine  and sed imentary  rocks  (Ar izona Depar tment o f  Water  Resources ,  2007) .
These conso l ida ted  mater ia ls  y ie ld  l i t t le  to  no  groundwater ,  mak ing  i t  imprac t ica l  to  d r i l l
g roundwater  we l ls  in  and  a round  Se l igman.

Due to  the  lack  o f  g roundwater  in  and  a round  Se l igman,  Aubrey  ob ta ins  i ts  wa te r  f r om
two we l ls  loca ted  approx imate ly  6 .2  mi les  southwes t  o f  Se l igman.  The we l ls  a re  loca ted
on the  edge o f  the  h is to r ic  f low channe l  o f  the  B ig  Ch ino  Wash on  the  nor theas te rn
marg in  o f  a  bas in  and f i l l  aqu i fer  cons is t ing  o f  unconso l idated sed iments  (Ar izona
Depar tmen t  o f  W ate r  Resour ces ,  2007) .  The  we l ls  a r e  loca ted  850  fee t  downs t r eam o f

ARICOR
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the  Canyon  Mou th  Dam.  The  Canyon  Mou th  Dam was  cons t r uc ted  in  1916  to  p r ov ide  a
9 .  4 source  o f  water  fo r  ra i l r oad

s team eng ines .  The  Cany on
Mouth  Reservo i r  is  the  seventh
largest reservo ir  in  the Verde
River  Bas in  (Ar izona Depar tment
o f  Water  Resources ,  2007) .

I

The BNSF Ra i lway  Company
ho lds  pre-1919 pr io r
appropr ia t ion  r igh ts  to  the  f lows
of  the  B ig  Ch ino  Wash and has
asse r ted  i t s  r igh ts ,  th r ough
f i l ings  in  accordance wi th  the
Water  Rights  Reg is t ra t ion  Ac t  o f
1974  and  r equ i r ements  o f  the
Genera l  Ad jud icat ion o f  the Gi la
River  Systems (BNSF Railway
Company ,  2008 ) .  Cons ide r ing
the  loca t ion  o f  the  Nor th  and
Sou th  We l ls ,  the  wa te r
wi thdrawn by  Aubrey  is  l i ke ly  to
be ad jud ica ted ,  a t  leas t  in  par t ,
sur face  water  o f  the  B ig  Ch ino
Wash .

~r. ,
§""=*~u Aubrey  has  des igna ted  the

produc t ion  we l ls  the  Nor th  Wel l
and  the  Sou th  W e l l .  The  we l l s
were  d r i l led  in  1948  and  1946,

respec t ive ly .  Raw wate r  ex t r ac ted  f r om the  we l ls  meets  a l l  d r ink ing  wa te r  r equ i r ements
w i thou t  t r ea tmen t .  Bo th  we l ls  have  a  capac iw5  o f  200  ga l lons  pe r  minu te  and  a r e
equ ipped  w i th  20hp  submers ib le  pump/moto r s  capab le  o f  p roduc ing  160  ga l lons  per
m in u te .

F i g u r e  2 . 3  -  S o u r c e  o f  S u p p l y

3 To the extent that any water withdrawn from the Aubrey wells is surface water, the BNSF
Railway Company asserts that the withdrawal constitutes a change in the point of diversion
from the Canyon Mouth Reservoir.
4Maricopa Superior Court Proceedings, "In re the Genera/ Aa7uo7cat/on of// R/Qqhts to Use
Wafer /n the G//a R/ver 5ystem and 5ource, Nos. W-1, W-2, W-3 & W-4, canso//dated, Verde
Aojua7caf/on"
5 All capacities and distances referenced in this report are approximate.

ARICOR
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Cgmpghént Year
Constructed

Description

South Well 1946 437' deep with 200 rpm capacity. Equipped
with 20hp submersible pump and motor with
160 rpm output.

North Well 1948 380' deep with 200 rpm capacity. Equipped
with 20hp submersible pump and motor with
160 rpm output.

Well Transmission Line ~1946 ~1,500 LF of 8" diameter cast iron pipe.
Transfer Storage Tank ~1960 30,000 gallon welded steel ground storage

tank.
Pump House ~1916 32' x 38' corrugated steel on wood frame with

concrete floor.
Transfer Pump Station ~1960 Two 25hp Fairbanks-Morse booster pumps

and one 50hp Berkley booster pump-
Transmission Line 1916 ~32, 655 LF of 8" diameter cast iron pipe.

Aubrey Water Company
Water Loss Assessment July 16,2009

I ll | I ill III

The wells are located 100 feet apart and are operated on a lead/lag basis, with the
wells rarely pumping simultaneously. The lead and lag wells are alternated periodically
to allow for approximately equal usage over the course of a year. Either well operating
alone can meet the peak day demand of Aubrey's water system.

The North and South Wells pump water through 1,500 LF of 8" diameter cast iron
piping to a 30,000 gallon transfer tank. Water is withdrawn from the transfer tank and
pumped through an 8" diameter cast iron pipeline approximately 6.2 miles to a 210,000
gallon storage tank located in Seligman.

The ages of the 1,500 LF well transmission line, 30,000 gallon transfer tank, and
transfer pump station are unknown. Based on physical examination of the transfer
pump station and storage tank, it is estimated that they were constructed around 1960.
The pump house is considerably older, as it housed pumps and equipment used to
pump water for steam engines prior to being used for the current transfer pump
station. The 1,500 LF well transmission line is believed to be constructed at the same
time as the wells in 1946-1948.

The final component of the water transmission system is an approximately 6.2 mile long
8" diameter cast iron pipeline from the transfer pump station at the Canyon Mouth
Reservoir to a potable water storage tank located in Seligman. The line is believed to
have been installed in 1916 concurrent with construction of Canyon Mouth Dam.

Table 2.1 lists the major components of the water supply and transmission system for
Aubrey Water Company.

Table 2.1 - Water Supply and Transmission Facilities

5
ARICOR
W a t e r  S o l u t i o n s
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2 . 1 . 3  D i s t r i b u t i o n  S y s t e m

The Aubrey  d is t r ibu t ion  sys tem cons is ts  o f  a  210,000 ga l lon  ground s to rage tank ,  a
boos te r  pump s ta t ion  and  a  ne twor ked  sys tem o f  p ip ing .  F igu r e  2 .4  p r ov ides  an
overv iew o f  the  Aubrey  water  serv ice  area.

F i g u r e  2 . 4  -  A u b r e y  W a t e r  S e n c e  A r e a
w w.

The 210 ,000  ga l lon  g round  s to rage  tank  is  24 '  in  d iamete r  and  60 '  ta l l .  I t  i s  r ive ted
s tee l  cons truc t ion  and is  ins ta l led  on  a  concre te  pad .  The cons truc t ion  da te  o f  the  tank
is  unknown.  I t  i s  be l ieved  to  have  been  cons t ruc ted  p r io r  to  1960  and  may  be  as  o ld  as
1930 's  v in tage.

The  boos te r  pump s ta t ion  cons is ts  o f  a  15hp  boos te r  pump,  a  30hp  boos te r  pump,  a
3 ,000- ga l lon  hydr opneumat ic  tank ,  and  a  l iqu id  ch lo r ina t ion  sys tem.  The  pumps  and
ch lo r ina t ion  sys tem are  housed  in  a  wood  f r ame bu i ld ing  w i th  the  hydropneumat ic  tank
loca ted  ou ts ide .  The boos te r  s ta t ion  is  be l ieved to  have  been cons truc ted  in  1960,
based on  a  da te  cas t  in  the  concre te  foundat ion  fo r  the  hydropneumat ic  tank .

ARmoR
6
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6 and 4 Steel and Cast Iron 15,600 ft

6 PVC 4,800 ft
4 PVC 9,600 ft

ZV2 Galvanized Steel 1,480 ft
2 PVC 3,560 ft

2 Galvanized Steel 1,200 ft
1Vz Galvanized Steel 5,200 ft
1V4 Galvanized Steel 3,100 ft
1 Galvanized Steel 3,600 ft

TOTAL 48,140 ft

Lr

ws.
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The pipe network serving Seligman consists of a network of 48,000 LF of piping
installed primarily in the street right of ways. The piping ranges from 1" diameter to 6"
diameter. All customer connections are metered with meters ranging in size from 5/8"x
3/4" to 2" in size.

An estimated breakdown of piping by size is provided in Table 2.2 (BNSF Railway
Company, 2008).

Table 2 .2  -  Est imated Pipe Lengths by Size

The age of individual segments of piping is unknown. It is believed that portions of the
system nearest the railroad may have been constructed in the early 1900s to serve
railway owned buildings. It is believed that the system was expanded to the downtown
area in the early 1930s. The majority of the system serving residential areas is believed
to have been constructed between 1940 and 1970, concurrent with the development of
the various additions to Seligman.

2.1.4 Management and Operations

Aubrey subcontracts management and operation of the water system. Southwestern
Utility Management, Inc. provides billing and accounting services and John L. Kennedy
is the on-site representative and certified operator for the systems.

2.2 ACC Proceedings

2 .2 .1  2 0 0 6  R a t e  C a s e
On June 30, 2006, Aubrey filed an application with the ACC for a permanent rate
increase. During the course of processing the case, ACC staff noted that Aubrey
reported a water loss of 43.10/07 for the period May 2005 through December 2005
(Staff - Arizona Corporation Commission, 2007). On March 22, 2007 the ACC issued

6 Mr. Kennedy is an ADEQ certified Grade 2 Water Distribution System Operator.
7 Lost water was calculated by comparing metered sales to total production.
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Order  No.  69379 g ran t ing  a  permanent  r a te  inc rease  upon Aubrey 's  compl iance  wi th
severa l  cond i t ions ,  inc lud ing  " tha t  the  Company  (Aubrey )  has  met  Sta f f ' s  t ime l imi ts  fo r
wa te r  loss  and  has  reduced  wate r  loss  on  the i r  sys tem to  10  percen t . "  The  Commiss ion
fu r ther  o rdered  Aubrey  to  comply  w i th  ACC Sta f f ' s  r ecommendat ions  regard ing
submi t ta l  and  imp lementa t ion  o f  a  Water  Loss  Ana lys is  Program fo r  Aubrey .  The  ACC
Sta f f ' s  r ecommendat ions  a re  summar ized  as  fo l lows :

•

•

Aubrey  sha l l  submit  a  Water  Loss  Analys is  Program to  Sta f f .
Aubrey  sha l l  imp lement the  Water  Loss  Ana lys is  Program and prepare  a
Progress  Repor t  ind ica t ing  the  s ta tus  o f  imp lementa t ion  o f  each
r ecommenda t ion .
Aubrey  sha l l  mon i to r  i ts  wate r  sys tem and p repare  a  Mon i to r ing  Repor t
document ing  water  loss  in  i ts  sys tem.
Progress Repor ts  and Moni tor ing Repor ts  sha l l  be f i led each January  and Ju ly
beg inn ing  January  2008 un t i l  two consecut ive  Mon i to r ing  Repor ts  show a
water  loss  o f  less  than 10 percent .
I f  wa te r  loss  is  no t  r educed to  less  than  10  percen t  by  December  31 ,  2008,
Aubrey shal l  prepare a Rev ised Water  Loss Analys is  Program to achieve
acceptab le  water  loss .

2 . 2 . 2  W a t e r  L o s s  C o m p l i a n c e  F i l i n g s

Aubrey  f i led  i ts  Water  Loss  Ana lys is  Program on December  28,  2007 out l in ing  a  f ive-
s tep  p lan  to  reduce  wate r  loss .  The  f ive  s teps  a re  summar ized  as  fo l lows :

Rep lace  produc t ion  meter  on  South  Wel l .
Ins ta l l  mete r  on  co in  opera ted  s tandp ipe .
Imp lemen t  wa te r  me te r  r ep lacement  p r og r am to  r ep lace  inaccu r a te  cus tomer
wa te r  me te r s .

4 .  Inspec t  t r ansmiss ion  and  d is t r ibu t ion  sys tem in f r as t r uc tu re  fo r  leaks  and
repair  as  ind icated.

5 .  Rep lace  p r oduc t ion  mete r  on  Nor th  W e l l ,  i f  needed .

1.
2.
3.

On January  31 ,  2008,  Ju ly  31 ,  2008 and January  30 ,  2009,  Aubrey  f i led  combined
Progress  and  Mon i to r ing  Repor ts  to  ACC Sta f f .  The  repor ts  document  the  fo l lowing
progress  in  imp lement ing  the  Water  Loss  Ana lys is  Program.

•

•

•

South  We l l  p r oduc t ion  mete r  r ep laced  on  11 /27 /07 .
Meter  ins ta l led  on  co in  opera ted  s tandp ipe  on  5 /5 /08 .
Mas te r  mete r  ins ta l led  on  8 "  wa te r  t r ansmiss ion  ma in  on  5 /21 /08 .
Nor th  W e l l  p r oduc t ion  mete r  r ep laced  on  8 /11 /08 .
28 cus tomer  meters  rep laced.
2  meters  ins ta l led  on  unmetered connec t ions .
33 main l ine va lves rep laced.
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•

•

•

13 main  l ine  leaks  repa ired.
1  hydran t  rep laced.
4  hydrant  locks  ins ta l led .

On May 13,  2009 Aubrey  f i led  a  Rev ised Water  Ana lys is  Program conta in ing  the
fo l low ing  componen ts .

1 .  Rep lace  t r ans fe r  pump s ta t ion .
2 .  Eva lua te  and  t r ack  water  loss  in  6Vz  mi le  t r ansmiss ion  l ine  upon rep lacement

o f  t r ans fe r  pump s ta t ion .
3 .  Co n t in u e  wa te r  me te r  r e p la c e me n t  p r o g r a m.
4 .  Rep lace  1 ,300 l inea l  fee t  o f  4 "  d is t r ibu t ion  main ,  as  f inanc ia l  r esources

pe r mi t .
5 .  Eva lua te  s tandp ipe  me te r ing .
6 .  Remova l  o f  unused  mete r s  and  r e loca t ion  o f  ce r ta in  me te r s .
7 .  Use  l ine  t r ac ing  to  be t te r  mon i to r  fo r  leaks .
8 .  Con t inue  inspec t ion  o f  d is t r ibu t ion  sys tem fo r  leaks .
9 .  ARICOR Water  So lu t ions  to  comple te  de ta i led  water  loss  ana lys is  and  prov ide

r e c o mme n d a t io n s  to  Ac c .
10.Cont inue to  f i le  Progress  Repor ts  and Moni to r ing  Repor ts  each January  and

Ju ly  un t i l  two consecut ive  Mon i to r ing  Repor ts  show a  water  loss  o f  less  than
10 percen t .

2 . 2 . 3  P e t i t i o n  t o  A m e n d  D e c i s i o n  6 9 3 7 9

On May  13 ,  2009  Aubrey  f i led  a  Pe t i t ion  to  Amend Dec is ion  No.  69379 pursuant  to
A.R.S.  §40-252 .  The  Pe t i t ion  r eques ted  tha t  the  ACC permi t  Aubrey  to  immed ia te ly
imp lement  the  permanent  ra te  inc rease au thor ized  by  ACC Dec is ion  No.  69379 and to
rev ise  the  cond i t ion  requ i r ing  Aubrey  to  reduce water  loss  to  10 percent  o r  less .

2 . 2 . 4  R e v i e w  o f  D a t a  R e p o r t e d  t o  A C C

Aubrey  has  repor ted  produc t ion ,  sa les  and los t  water  da ta  to  the  ACC Sta f f  w i th  the
submit ta l  o f  i ts  Water  Loss  Ana lys is  Program and wi th  each o f  i ts  th ree  Mon i to r ing
Repor ts .  The  da ta  was  comp i led  by  the  sys tem manager ,  Sou thwes te r n  u t i l i t y
Managemen t ,  Inc .  ( SUM) ,  f r om me te r  r ead ings  and  b i l l i ng  r eco r ds .  Acc  S ta f f  no ted
tha t  d isc repanc ies  ex is ted  in  the  da ta  f r om repor t  to  r epor t .  Tab le  2 .3  be low
summar izes  a l l  o f  the  da ta  repor ted  to  ACC Sta f f ,  ind ica t ing  the  repor t  wh ich  conta ined
the  da ta .  D isc repanc ies  in  the  da ta  a re  ind ica ted  by  co lo r  cod ing .  SUM ind ica ted  tha t
the  d isc repanc ies  resu l ted  f rom the cor rec t ion  o f  p rev ious  er rors  in  repor ted  data .

In  o rder  to  va l ida te  the  p roduc t ion  da ta ,  the  co r rec ted  we l l  p roduc t ion  da ta  r epor ted  to
Acc  S ta f f  was  compared  to  we l l  p roduc t ion  ca lcu la ted  f r om mete r  r ead ings  r ecorded  by
the  sys tem ope r a to r  f r om December  2007  th r ough  December  2008 .  The  r esu l ts  o f  the
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YearMonth

Tnnlwell

Pump e

ram, Well

Pump e

South Well

Pu e

Metered

Water Sales

Coin

Standpipe

Sales T0\3l sales LDS! Water

Lostwawr

Monthly

Pevcen e ume Source

4938.300

$641700

6308400

5408300

Apr

Mdv
Jure

July

Aug

sept

3461 900

3,453,490
3043 900

2,528 500

0944000

OC!

Nov

Dec

Dec

Jan

Feb

Feb

Mar

Mar

2007

zoo

2007

2007

2007

£00
200

2007

200

200/

2008

2008

2008

2008

200s

2008

2008

3,895 200

3,4*z8700

37s4,200

5,133,400

6508,700

6 078,300

s 129300

4 91 700

App

Mav
Jun

f ly

Aug

Sept

CI

3460400

300

2,528 000

2,944,000

426 z00

9,700

$,761,900

496000

5482 100

s 406200

1 $09400

2 60 000

AS 800

1 15, 200

1 000

3 043,600

500

500

2,419,815

3,469,000

22,300

4637 400

1026600

572 100

4 819 900

Z 184 00

3 435 100

1 844 00

2008

2008

2008

2008

2008

2008

ZIXM

3 9 8 9 0 0

2999900

3 73100

N07

Dec 3 073 100

2,487,140

2 128, UP

2 129,215

2.129215

2419,815

2,419,815

2855,520

4 195,340

5,365,220

5 148,343

5,134,816

3,756 644

Z 781913

1 848  1

Z 025830

264,000

251,400

z48,0c\0

248,000

35z,0m

352,000

37z,0(x1

41e,000

564,520

478910

435940

431590

3424.>0

$20 730

156610

4,055,728

5215,545

5,602 515

4,968 98.4

4404 245

3 554,720

2,905,459

2,773,750

2,751,140

Z379,52D

237721s

2  m 2 1 5

2771,815

2 771,815

3, 227 520

4611 $40

5929740

5627253

5 570756

4 188234

a 125 .163

Z 169447

2 282 440

17 a7°.
7 55 U

11 19%

8 12 I

882,572

425,155

705885

439315

Exp bit A to 12/28/07 Water Loss An¢tIy.1s Prograrr
Exhibit A to U/28/07 Water Lo.s Analysis Program

Exh bit Ate 12/28/07 Water Loss Analysis Program

Exh bit A to 14/£8/07 Water Los. Anal yens Program
Exp b TA to 12/18/07 Water Lu.. Analysis Program

Exh b TA to 12/28/07 Water as.. Analys s Pro gr m

Exp b TA to 11 28/07 WaterLo.s Aralysls Program

19 88%

145286

21839

5 98°.
1927%

28 aw.

m a s s

14 71%

10 17 B

8.90v

742 o

9 11

12 59%

2145

27 68

25 73 0

688,140

710,269

664380

151,285

s a w s

1,1z3,aas

v o w s

556680

522 060

578960

451047

558544

603466

853 537

830,453

90 660

1 31 08 Progress and Monitor ng Report

7-31 08 Progress and Mount or ng Report

7 31 08 Progre.s and Monltuor ng Repcr

7 3108 Progress and Momtuor ng Report

1 3009 Progress and Morntormg Report

7-31 08 Progress and Momtmrung Report

l 3009 Progress and Monatormg Report

7 3108 Progress and Momhonng Report

7-31-08 Progress and Mann orig Report

7 31 08 progre s and Mount or ng Report

1 woe Progress and Monitor ng Report

1-3109 Progre.s aid Monltor ng Report

1 30-09 Progre and Monitor ng Report

1 30-09 Progress and Monitor ng Report

30-09 Progre s and Monitor ng Report

1 3 UP Progre 4 aid Monitor ng Report

rdlcate reported datdtha was updated by later correct d data

educate, Corrected Data

From Meter Readings SUM - Reported Data

South Well North well Total Well South Well North well Total We ll

YearMonth Pun page Pun page Pun page Pun page Pun page Pun page

2007

2008

2008

2008

2008

2008

2008

2008

2008

2008

2008

2008

2008

December

January

February

March

April

May

June

July

August

September

October

November

December

3,460,400

300

2,944,300

9,700

3,761,900

496,000

5,482,100

5,406,200

1,309,400

2,607,000

543,800

1,155,200

1,000

3,043,600

500

3,469,000

22,300

4,637,400

1,026,600

672,100

4,819,900

2,184,700

3,435,100

1,844,700

3,073, 100

3,461,400

3,043,900

2,944,800

3,478,700

3,784,200

5,133,400

6,508,700

6,078,300

6,129,300

4,791,700

3,978,900

2,999,900

3,073,100

3,460,400

300

2,944,300

9,700

3,761,900

496,000

5,482,100

5,406,200

1,309,400

2,607,000

543,800

1,155,200

1,000

3,043,600

S00

3,469,000

22,300

4,637,400

1,026,600

672,100

4,819,900

2,184,700

3,435,100

1,844,700

3,073,100

3,461,400

3,043,900

2,944,800

3,478,700

3,784,200

5,133,400

6,508,700

6,078,300

6,129,300

4,791,700

3,978,900

2,999,900

3,073,100

Aubrey Water Company
Water Loss Assessment July 16, 2009
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compar ison  a re  r epor ted  in  Tab le  2 .4 .  The  rev iew ind ica tes  tha t  the  rev ised  p roduc t ion
data  repor ted to  the  ACC is  va l id  wi th  no d isc repanc ies  be ing noted.

T a b l e  2 . 3  -  D a t a  R e p o r t e d  t o  A C C  S t a f f

T a b l e  2 . 4  -  C o m p a r i s o n  o f  R e p o r t e d  P r o d u c t i o n  D a t a  t o  M e t e r  R e a d i n g s

In  o rder  to  va l ida te  the  sa les  data  repor ted to  ACC Sta f f ,  SUM prov ided raw b i l l ing  data
f r om the  compute r ized  b i l l ing  sys tem fo r  the  per iod  December ,  2007  th rough
December ,  2008 .  The  raw b i l l ing  da ta  was  ana lyzed  to  de te rmine  mete red  sa les  fo r
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Data From Billlng Records Data from swum

[1] 2 3] [4 5] [6 [7] 8

YearMonth

Regular Bills
Out of Cycle

Bills
Billed Usage

[1] + 121

Usage
Adjustments

Metered

Sales

[3]+ t41

Metered
Usage Billed
outside of

Billing
System

Coin
Standpipe

Sales

Adjusted
Metered

Sales from
Billing

Records

Dec
Jan
Feb
Mar
Apr
hAy
June
July
Aug
Sept
Oct
Nov
Dec

2007
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

2,487,140
2, 128, 120
2, 129, 215
2,419,815
2,855,610
4, 195,340
5, 365, 220
5, 14s, 343
4,912,683
3,641,694
2,7B2,623
1,916,827
2,019,020

1,290
s,oso

2,260

2,410
2,240

2,860

2,487, 140
2, 129,410
2, 134, 265
2,419,815
2,855,610
4, 197, sao
5,365,220
s, 148,343
4,912,683
3,644, 104
2,784,863
1,916,827
2,021,880

(28,020)

(740)

(10,535)

(15,520)
(30,000)
(92,000)

(20,000)

2,459,120
2,129,410
2,134,265
2,409, 180
2,855,610
4,196,860
5,365,220
5, 132, 823
4,882,683
3, ssh, 104
2,784,863
1,896,827
2,021,880

72,906

264,000
251,400
248,000
352,000
372,000
416,000
564,520
478,910
435,940
431,590
342,450
320,730
256,610

2,723, 120
2,380,810
2,382,265
2,761, 180
3,227,610
4,612,860
5,929,740
5,611,733
5,391,529
3,983,694
3, 127, 313
2,217,557
2,278,490

1 2 3 4 5 6 7

YearM o n t h

Adjusted

M et ered

Sales from

Billing

Records

M etered

Sales from

Reports to

Acc

Difference in
M e t e r e d

Sales

121-  [ 1 ]

Usage

Adjustments

from Billing

Records

Out of Cycle
Bills from

Billing
Records

Total
Reconciled

I tems

[41 + 15]

Unreconci led
Systematic

Error

[3] + 16]

Apr

May

June

July

Aug

Sept

Oct

De c 2007

Jan 2008

Fe b 2008

Mar 2008

2008

2008

2008

2008

2008

2008

2008

N av 2008

Dec 2008

13- Month Totals

Percent

z, 723, 120
2,380,810
2,382,255
z, 761, 180
3,227,610
4,612,860
5,929,740
5, 611, 733
5, 391, 529
3,983,694
3, 127, 313
2, 217, 557
2,278,490

2, 751, 140
2,379,520
2,377,215
2,771,815
3,227,520
4,611,340
5,929,740
5,627,253
5,570,756
4, 188, 234
3, 125, 353
2,169,447
2,282,440

28,020
(1, 290)
(5,050)
10,635

(90)
(1, 520)

15,520
179,227
204,540

(1, 950)
(48,110)

3,950

(28, 020)

(10, ass)

(740)

(15, 520)
(30, 000)
(92,000)

(20,000)

1,290
5,050

2, 260

2,410
2,240

2,860

(28,020)
1, 290
5,050

(10,635)

1,520

(15, 520)
(30,000)
(89,590)

2, 240
(20, 000)

2,860

(90)

149,227

114,950

290

(68, 110)

6,810

203,077

0.44%

16,110

0.03%

(180,805)(196, 915)
-0.42%

47,011,783 383, 882
0.82%

46,627,901

Aubrey Water Company
Water Loss Assessment July 16, 2009

III II I II

each month of the 13-month period. The raw billing data was adjusted to include
hydrant meter sales recorded outside of the computerized billing system and to include
coin standpipe sales (Billing Record Sales). The Billing Record Sales are presented in
Table 2.5.

Table 2.5 - Sales Data from Billing Records

Table 2.6 - Sales Data Reconciliation

The Billing Record Sales were compared to the metered sales reported to the ACC Staff.
The results are shown in Table 2.6. The review of the data indicates that metered sales
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Aubrey Water Company
Water Loss Assessment

The difference in data reported to the ACC and the Billing Record Sales is small (0.82%
variance) and has minimal impact on reported lost water. The small variance indicates
that SUM and the on-site representative are doing an effective job of collecting and
reporting data. Nevertheless, the data review indicates lost water reporting should be
improved to include usage adjustments and out of cycle billings. Additionally, steps
should be taken to reduce the remaining systematic reporting error. Figure 2.5
compares the lost water percentages using the data reported to the Acc and the Billing
Record Data. Table 2.7 is a tabular presentation of the data. Corrected lost water data
in the same format as originally submitted to the ACC is provided in Appendix 2.

reported to ACC Staff exceeded Billing Record Sales by 383,882 gallons or 0.82% for
the 13-month period (column 3). Further analysis of  the data indicates that the
metered sales reported to the ACC Staff  did not include usage adjustments and out of
cycle bil ls. After reconciling usage adjustments and out of cycle bil ls, the remaining
unreconciled dif ference is 203,077 gallons or 0.44% for the 13-month period (column
7). SUM has rev iewed its bil l ing data and reports and is now in agreement that the
Billing Record Sales is the correct sales data for the Aubrey system.
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1 2 3 4 5 [6 7

Month Year
Total Well
Pun page

Metered Sales
from Reports to

Acc
Billing Record

Metered Sales

Lost Water
using Data

Reported to
ACC

[Z] -[1]

Lost Water
using Billing

Record
Metered Sales

[31-[1]

Monthly
Percentage
using Data

Reported to
ACC

[G] / [1]

Monthly
Percentage
using Billing

Record
Metered Sales

m  / [1]
Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

Calendar

2007
2008
2008
2008
200B
2008
2008
2008
2008
2008
2008
2008
2008

Year 2008

3,461,400
3,043,900
2,944,800
3,478,700
3,784,200
5,133,400
6,508,700
6,078,300
6,129,300
4,791,700
3,978,900
2,999,900
3,o73, too

51,944,900

2,751,140
2,379,520
2,3'/7, 215
2,771,815
3,227,520
4,611,340
5,9Z9, 740
5,627,253
5,570,756
4, 188, 234
3, 125, 363
2,169,447
2,282,440

44,260,643

2,723,120
2,380,810
2,382,265
z, 761, 180
3,227,610
4,612,850
5,929,740
5,611,733
5,391,529
3,983,694
3,127,313
2,217,557
2,278,490

43,904,781

710, 260
664, 380
567,585
706,885
556,680
522,060
578,960
451,047
558, 544
603,466
853,537
830,453
790, 660

7,684,257

738,280
663,090
562,535
717,520
556,590
520,540
578,960
466,567
737,771
80a,006
851,587
782,343
794,610

8,040,119

20.5%
21.8%
19.3%
zo.:-sv
14.7%
10.2%
8.9%
7.4%
9. 1%

12.6%
21.5%
27.7%
25.7%

14.ss%

21.3%
z1.89'
19.1%
20.6/°
14.7%
10.1%
8.9%
7.7%

12.0%
16.9%
21.4%
26.1%
25.9%

15.5%

\

Aubrey Water Company
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Table 2.7 - Water Loss Data Comparison

In summary, the Production, Sales and Water Loss data reported to the ACC was
compared to source data. No dif ferences were identif ied in the production data. The
metered sales data reconciled to within 0.82 percent, indicating a low level of
systematic reporting error. The dif ferences were partially caused by the failure to
report usage adjustments and out of cycle bil l ings. After reconcil ing usage adjustments
and out of cycle bill ings, 0.44 percent of the dif ference in metered sales remained
unreconciled. The low level of  reporting error for the metered sales data has little
impact on the reported lost water percentage and indicates that SUM and on-site
representative are doing an effective job of collecting and reporting data.
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II I'll I

3. Water Loss Assessment
The water  loss  assessment conduc ted  fo r  Aubrey  cons is ted  o f  two bas ic  s teps  -  a
de ta i led  sys tem r ev iew fo l lowed  by  a  wa te r  aud i t .  The  two  s tep  appr oach  p r ov ides  a
comprehens ive  assessment o f  water  loss  a t  Aubrey  and prov ides  a  sound bas is  fo r
eva luat ing the appropr ia teness and e f fec t iveness o f  Aubrey 's  loss  contro l  e f for ts  and
iden t i fy ing  and  p r io r i t iz ing  recommended fu tu re  ac t ion  by  Aubrey .

3.1 System Review
The sys tem rev iew fo r  Aubrey  cons is ted  o f  two  tasks .

Rev iewing Aubrey 's  processes and pract ices for  co l lec t ing and produc ing
produc t ion  da ta  and cus tomer  b i l l ing  records  to  va l ida te  in tegr i ty  o f  da ta  used fo r
los t  wa te r  r epor t ing .

• In  con junc t ion  w i th  the  on-s i te  r epresen ta t ive ,  v is i t ing  the  wate r  sys tem to
phys ica l ly  eva luate  and ident i fy  l ike ly  sources  o f  water  loss  and es t imate  the
actua l  water  loss  assoc ia ted wi th  each potent ia l  source.

3 . 1 . 1  D a t a  I n t e g r i t y

In  o rder  to  eva lua te  da ta  in tegr i ty ,  the  on-s i te  r epresen ta t ive  and  sys tem manager  were
contac ted  to  ob ta in  an  unders tand ing  o f  the  processes  used to  co l lec t  and produce bo th
produc t ion  and b i l l ing  da ta .  Produc t ion  da ta  and b i l l ing  da ta  are  d iscussed separa te ly
be low.

P r o d u c t i o n  D a t a
The on-s i te  representa t ive  main ta ins  a  we l l  log  wh ich  records  meter  read ings  fo r  the
we l ls  and  8 "  mas te r  me te r  app r ox ima te ly  th r ee  t imes  pe r  week .  A t  the  beg inn ing  o f  the
cus tomer  meter  read ing cyc le ,  the  on-s i te  representa t ive  records  read ing fo r  the  we l ls
and  mas te r  mete r  and  p r ov ides  those  r ead ings  to  the  sys tem manager ,  SUM. SUM
ca lcu la tes  sys tem produc t ion  f r om the  meter  r ead ings .  SUM inpu ts  the  ca lcu la ted
produc t ion  data  in to  an  exce l  spreadsheet  fo r  repor t ing  purposes .

The  p roduc t ion  da ta  was  va l ida ted  by  compar ing  the  da ta  r epor ted  by  SUM to  the
produc t ion  ca lcu la ted  f rom the  meter  read ings  recorded by  the  on-s i te  representa t ive .
The  resu l ts  o f  the  compar ison  a re  r epor ted  in  Tab le  3 .1 .  The  rev iew ind ica tes  tha t  the
produc t ion  data  repor ted by  SUM is  genera l ly  va l id ,  w i th  the  on ly  d isc repancy  occur r ing
in  February  2009.  The  February  2009 d isc repancy  appears  to  be  the  resu l t  o f  inpu t
er ror  when transfer r ing the ca lcu la ted product ion in to  the E><cel  spreadsheet.  SUM has
updated i ts  records  to  re f lec t  the  cor rec t  p roduc t ion  da ta  fo r  February ,  2009.

ARICOR
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From Meter Readings SUM Reported Data Difference

South Well North well Total Well South Well North well Total Well South Well North well Total Well

Month Year Pum Ge1 Stumpage Pun page P u m p  e Pump e Pump e Pun page Pun page Pun page

HZ

December

January

February

March

April

May

June

July

August

September

October

November

December

2007

2008

2

2008

2008

2008

2008

2008

2008

2008

2008

2008

2008

2009

2009

2009

2009

2009

January

February

March

April

May

3,460,400

300

2,944,300
9,700

3,761,900
496,000

5,482,100
5,406,200
1,309,400
2,607,000

543,800
1,155,200

2,755,900
270,100

2,853,700
914,700

4,828,000

1,000
3,043,600

500
a,469,000

22,300
4,637,400
1,026,600

672,100
4,819,900
2,184,700
3,435,100
1,844,700
3,073,100

4,800
2,329,800

388,600
2,471,300

219,000

3,461,400
3,043,900
2,944,800
3,478,700
3,784,200
5,133,400
6,508,700
6,078,300
6,129,300
4,791,700
3,978,900
2,999,900
3,073,100
2,760,700
2,599,900
3,242,300
3,386,000
5,041,000

3,460,400
300

2,944,300
9,700

3,761,900
496,000

5,482,100
5,406,200
1,309,400
2,607,000

543,800
1,155,200

2,755,900

2,339,800

2,853,700

914,700

4,828,000

1,000
3,043.600

500
3,469,000

22,300
4,637,400
1,026,600

672,100
4,819,900
2,184,700
3,435,100
1,844,700
3,073,100

4,800
270,100
388,600

2,471,300
219,000

3,461,400
3,043,900
2,944,800
3,478,700
3,784,200
5,133,400
6,508,700
6,078,300
6,129,300
4,791,700
3,978,900
2,999,900
3,073,100
2,760,700
2,609,900
3,242,300
3,386,000
5,047,000

2,069,700 (2,059,700) 10,000

Total Well
Pun page

8" Master
Meter Usage DifferenceYearMonth

J u n e

J u l y

A u g u s t

S e p t e m b e r

O c t o b e r

N o v e m b e r

D e c e m b e r

2 0 0 8

2 0 0 8

2 0 0 8

2 0 0 8

2 0 0 8

2 0 0 8

2 0 0 8

2 0 0 9

2 0 0 9

2 0 0 9

2 0 0 9

2 0 0 9

J a n u a r y

F e b r u a r y

M a r c h

A p r i l

M a y

6 , 5 0 8 , 7 0 0

6 , 0 7 8 , 3 0 0

6 ,  129 ,  300

4 , 7 9 1 , 7 0 0

3 , 9 7 8 , 9 0 0

2 , 9 9 9 , 9 0 0

3 , 0 7 3 ,  1 0 0

2 , 7 6 0 , 7 0 0

2 , 5 9 9 , 9 0 0

3 , 2 4 2 , 3 0 0

3 , 3 8 6 , 0 0 0

5 , 0 4 7 , 0 0 0

6 , 7 1 0 , 0 0 0

6 , 3 8 9 , 0 0 0

6 , 2 5 9 , 0 0 0

4 , 9 6 6 , 0 0 0

3 , 6 2 6 , 0 0 0

2 , 9 7 8 , 0 0 0

3 , 0 4 7 , 0 0 0

2 , 8 0 1 , 0 0 0

2 , 5 6 3 , 0 0 0

3 , 3 3 9 , 0 0 0

3 , 3 9 2 , 0 0 0

5 , 2 2 3 , 0 0 0

2 0 1 , 3 0 0

3 1 0 , 7 0 0

1 2 9 , 7 0 0

1 7 4 ,  3 0 0

( 3 5 2 , 9 0 0 )

( 2 1 , 9 0 0 )

( 2 6 , 1 0 0 )

4 0 , 3 0 0

( 3 6 , 9 0 0 )

9 6 , 7 0 0

6 , 0 0 0

1 7 6 , 0 0 0

P

Aubrey Water Company
Water Loss Assessment July 16, 2009

Table 3.1 - Production Data Validation

Master Meter Data
In May of 2008 Aubrey installed an 8" master meter at the end of the 6.2 mile
transmission main from the well f ield to the 210,000 gallon storage tank in Seligman.
The meter was installed as a part of Aubrey's Water Loss Analysis Program to allow
water loss in the transmission main to be separated from water loss in the distribution
system. Table 3.2 compares the metered deliveries to the distribution system to
metered well production.

Table 3.2 - Comparison of Well Production to Svstem Deliveries

ARICOR
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Data From Billing Records Data from SU M

1 z 3 4 s s

YearMonth

Regular Bills
Out of Cycle

Bills
Bllled Usage

[114' [2]

Usage
Adjustments

Metered
Sales

13] + [4]

Metered
Usage Billed

outside of
Bllllng
S  t e m

Coin
Stamdprlpe

Sales

Adjusted
Metsned

Sales from
Billing

Records

Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May

2007
2008
2008
2008
2008
2008
2008
2008
zone
2008
2008
2008
2008
2009
2009
2009
2009
2009

2,487, 140
2, 128, 120
z, 129, zs
2,419,815
2,855,610
4, 19s, ago
5,365,220
5,148,343
4,912,683
3,641,694
2,782,623
1,916,827
2,019,020
1,646,770
1,787,810
2,083,660
2,283,360
3,992,960

1,290
s,0s0

2,260

2,410
2,240

2,850
22,000
21,040
15,000

330
1,220

2,487,140
2,129,410
2, 134,265
2,419,815
2,855,610
4,197,600
5,365,220
$,148,343
4,912,683
a,e44,104
z,784,8e3
1,916,827
2,021,880
1,668,770
1,808,850
z,o9a,sso
2,283,690
3,994,180

(28,020)

(10,635)

(740)

(15,520)

m o w )
(92,000)

(20,000)

(54,380)
I1os,sso)

I11, 890)
(330)

2,459,120
2, 129,410
2,134,265
2,409,180
2,BS5,610
4,196,860
5,365,220
5,u; ,823
4,aaz,sas
3,552,104
2,784,963
1,856,827
2,021,880
1,614,390
1,703,300
2,086,770
2,283,360
a,994, Lao

7z, sos

264,000
zs1,4uo
z4a,ooo
asz,00o
372,000
416,000
564,520
478,910
4as,940
431,590
342,450
320,730
256,610
253,250
290,230
306,510
s1s,uoo
472,870

2, 723, 120
2,380,810
2,382,265
2,761,180
3,227,610
4,612,860
5,929,740
5,611,733
5,391,529
3,983,694
3,127,313
2,217,557
2,278,490
1,867,640
1,993,530
2,393,280
2,598,360
4,467,050

Q

K

Aubrey Water Company
Water Loss Assessment July 16, 2009

The read ings  ind ica te  more  water  de l ive r ies  to  the  sys tem than is  p roduced in  some
months  and  less  wa te r  than  is  p r oduced  in  o the r  mon ths .  On  ba lance ,  the  da ta  is
inconc lus ive  and water  loss  in  the  t ransmiss ion  main  remains  unknown. Poss ib le  causes
fo r  the  inconc lus ive  da ta  inc lude  inaccura te  mete r ing  and  unmete red  reverse  f lows .

B i l l i n g  D a t a
At the  beg inn ing  o f  each  month  the  on-s i te  r epresenta t ive  manua l ly  r eads  a l l  o f  the
mete r s  in  the  Aubr ey  sys tem.  The  mete r  r ead ings  a r e  r eco r ded  on  a  p r in tou t  o f  the
serv ice  loca t ions  in  the  Aubrey  sys tem. The  source  da ta  is  ma in ta ined  on  computer  by
the  on - s i te  r ep r esen ta t ive .  The  me te r s  a r e  no r ma l ly  r ead  ove r  a  two  day  pe r iod .  Once
a l l  meters  a re  read,  the  on-s i te  representa t ive  inputs  the  cus tomer  read ings  (and we l l
r ead ings)  in to  the  computer  f i le  and  t r ansmi ts  the  f i le  e lec t ron ica l ly  to  SUM. SUM
manua l ly  inpu ts  the  read ings  in to  the i r  computer ized  b i l l ing  sys tem. The  read ings  a re
va l ida ted  fo r  h igh  o r  low usage and re read reques ts  a re  made as  needed.  B i l l ing  is
typ ica l ly  comple ted  by  mid  month .  SUM manua l ly  r ecords  b i l led  sa les  vo lumes  in  an
exce l  spreadsheet fo r  repor t ing .

In  o rder  to  va l ida te  the  sa les  da ta  repor ted  by  SUM, raw b i l l ing  da ta  f r om the
computer ized  b i l l ing  sys tem fo r  the  per iod  December ,  2007  th rough  May ,  2009  was
ob ta ined  f r om SUM. The  raw b i l l ing  da ta  was  ana lyzed  to  de te rmine  mete red  sa les  fo r
each  month .  The  r aw b i l l ing  da ta  was  ad jus ted  to  inc lude  hydr an t  mete r  sa les  r ecor ded
outs ide o f  the computer ized b i l l ing  sys tem and to  inc lude co in  s tandp ipe sa les  (B i l l ing
Record Sales) .  The Bi l l ing Record Sales  are presented in  Table  3 .3 .

T a b l e  3 . 3  -  S a l e s  V o l u m e s  f r o m  B i l l i n g  R e c o r d s

8 Reverse flow could be caused from water draining from the tank to supply leakage in the
transmission main when the transfer pump station is not operating. The 8" meter is not
designed to meter reverse flows.
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[1] z 3] 4] 5] [5] [7]

YearMonth

Adjusted
Metered

Sales from
Billing

Records

Metered
Sales from
Reports to

Acc

Difference In
Metered

Sales

[2] , I ll

Usage
Adjustments
from Billing

Records

Out of Cycle
Bills from

Billing
Records

Total
Reconciled

Items

[4] + [5]

Unreconciled
Systematic

Error

[3] + [6]
Dec

Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

OC(

Nov

Dec

Jan

Feb

Mar

Apr

May

2007

2008

2008

2008

2008

2008

2008

2008

2008

2008

2oo8

2008

2008

2009

2009

2009

2009

2009

Totals

Peice rt

2,723, 120

2,380,810

2,382,265

2, 761, 1a0

3, 227, 610

4,612,860

5,929,740

5,611,733

5, 391, 529

3,983,694

3, 127, 313

2, 217, 557

2,278,490

1,867,640 .

1,993,530

2, 393, 280

2, 598, 360

4,467,050

2, 751, 140
2,379,520
2,377,215
2,771,815
3,227,520
4,611,340
5,929,740
5, 627, 253
5, 570, 756
4, 188, 234
3, 125, see
2, 169,447
2,282,440
1,900,020
2,078,040
2,390,170
2, 633, 160
4,465,830

28,020

(1. 290)

(5,050)

10,635

(90)
(1, 520)

15,520

179,227

204,540

(1, 950)

(48,110)

3,950

32,380

84,510

(3,110)

34,800

(1, 220)

531,242

0.89%

(28,020)

(10,635)

(740)

(15, 520)
(30, 000)
(92,000)

(20,000)

(54,380)
(105, 550)
(11,890)

(330)

1,290
5,050

2,260

2,410
2,240

2,860
22,000
21,040
15,000

330
1,220

(28,020)
1,290
5,050

(10, 635)

1,520

(15, 520)
(30,000)
(89,590)

2,240
(20,000)

2,860
(32,380)
(84,510)

3, 110

1,220

(90)

149, 227
114,950

290
(68,110)

6,810

34,800

237,877
0.40%

60,479,003 (369,065)
-0.62%

75,700

o. 13%

(293,365)59,947, 761

Aubrey Water Company
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The B i l l ing  Record  Sa les  were  compared  to  the  metered  sa les  repor ted  by  SUM. The
resu l ts  a re  shown in  Tab le  3 .4 .

T a b l e  3 . 4  -  S a l e s  V o l u m e  R e c o n c i l i a t i o n

The rev iew o f  the  da ta  ind ica tes  tha t  repor ted  metered sa les  exceeded metered sa les
der ived  f r om the  b i l l ing  da ta  by  531 ,242  ga l lons  o r  0 .89% ( co lumn 3 ) .  Fu r the r  ana lys is
o f  the  da ta  ind ica tes  tha t  the  metered  sa les  repor ted  by  SUM d id  no t  inc lude usage
ad jus tments  and  ou t  o f  cyc le  b i l l s .  A f te r  r econc i l ing  usage ad jus tments  and  ou t  o f  cyc le
b i l ls ,  the  remain ing  unreconc i led  d i f fe rence is  237,877 ga l lons  or  0 .40% (co lumn 7) .
SUM has  rev iewed i ts  b i l l ing  da ta  and repor ts  and is  now in  agreement tha t  the  B i l l ing
Record Sales  is  the cor rec t  sa les  data for  the Aubrey sys tem.

Cor rec ted  los t  water  da ta  in  the  same fo rmat  used fo r  submi t ta l  to  the  ACC is  p rov ided
in  Append ix  2 .  Tab le  3 .5  and  F igu re  3 .1  p resen t  tabu la r  and  g raph ica l  summary  o f
cor rec ted produc t ion ,  sa les  and los t  water  da ta .

The d i f ference in  data  repor ted by  SUM and the Bi l l ing Record Sales  is  smal l  and has
min ima l  impac t  on  los t  wate r  ca lcu la t ions .  The  smal l  va r iance  ind ica tes  tha t  SUM and
the on-s i te  representa t ive  are  do ing  and e f fec t ive  job  o f  co l lec t ing  and repor t ing  da ta .
Never the less ,  the  da ta  rev iew ind ica tes  los t  water  repor t ing  shou ld  be  improved to
inc lude usage ad jus tments  and ou t  o f  cyc le  b i l l ings .  Add i t iona l ly ,  s teps  shou ld  be  taken
to  e l imina te  the  remain ing  sys temat ic  e r ro r .
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Month Year
Total Well
Pun page Total Sales

Non-
Revenue

Water
(Volume)

Non-
Revenue

Water
(Percentage )

Non-
Revenue

Water (12~
Month
Rot I i ng

Average)
Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May

2007

2008

2008

2008

2008

2008

2008

2008

2008

2008

2008

2008

2008

2009

2009

2009

2009

2009

3,461,400
3,043,900
2,944,800
3,478,700
3,784,200
5,133,400
6,508,700
6,078,300
6,129,300
4,791,700
3,978,900
2,999,900
3,073,100
2,760,700
2,599,900
3,242,300
3,386,000
5,047,000

2,723,120
2,380,810
2,382,265
2,761,180
3,227,610
4,612,860
5,929,740
5,611,733
5,391,529
3,983,694
3,127,313
2,217,557
2,278,490
1,867,640
1,993,530
2,393,280
2,598,360
4,467,050

738,280
663,090
562,535
717,520
556,590
520,540
578,960
466,567
737,771
808,006
851,587
782,343
794,610
893,060
606,370
849,020
787,640
579,950

21.3%

21.8%

19. 1%

to. 6%

14. 7%

10. 1%

a. 9%

7. 7%

12. 0%

16.9%

21.4%

26. 1%

25.9%

32.3%

23.3%

26. 2%

23.3%

11.5%

15.3%
15.5%
16.0%
16. 2%
16. 5%
17.1%
17.3%

Q
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Table 3.5 - 18-Month Water Loss Data

AubreyWater Company
18-Month Water Loss - Summary
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20.0%

6,750,000
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Figure 3.1 - 18-Month Water Loss Data
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Number
of

Meters Pd
Regular Bills

(gallons)
Adjustments

(gallons)

Total
Metered

Usage (gal) Pct

Total Sales

Residential Sales
Commercial Sales

Commercial Breakdown
LOAD COUNT
3" METER
2" METER
1 1/2" METER
1" METER
5/8" METER

1" -- 3" METERS
1.5" - 3" METERS

293

237
56

4
5
4
2

i t
56

15
13

100. 00%

80. 89%
19.11%

1.37%
1.71%
1.37%
0.68%

13.99%
19.11%

5.12%
4.44%

39,530,620

17,048,790
22,481,830

18,000
3,011,ooo
3,007,500
2,865,530

162,670
13,417,130
22,481,830

9,046,700
8,884,030

- 168,895

-189,287
23,620

o
0
0
o
o

23,620
23,620

0
0

39,361,725

16,859,503
22,505,450

3,011,000
3,007,500
2,865,530

162,670
13,440,750
22,487,450

9,046,700
8,884,030

100.00%

42.83%
57. 18%

7.65%
7.64%
7.28%
0.41%

34. 15%
57.13%

22.98%
22.57%

Y
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l

SUM and the on-s i te  representa t ive  ind ica te  tha t  occas iona l  e r rant  meter  read ings  are
unavo idab le  ( due  to  the  dep th  o f  ins ta l led  mete rs )  and  can  resu l t  in  over f i l l ing  o f
cus tomer s ,  lead ing  to  ad jus tmen ts  in  the  fo l low ing  mon ths .  A  de ta i led  examina t ion  o f
the  raw b i l l ing  da ta  ind ica tes  tha t  on  mu l t ip le  occas ions  over  r eads  occur red .  In  some
ins tances  the  e r r o r  was  co r rec ted  in  same month .  In  o the r  cases  the  e r r o r  was
cor r ec ted  in  the  nex t  mon th  up  to  seve r a l  mon ths  la te r .  In  o the r  ins tances  the  e r r o r
was  no t  cor rec ted .  Ins tead ,  the  cus tomer  rece ived  zero  usage b i l ls  un t i l  the  ac tua l
me te r  r ead ing  caugh t  up  to  the  ove r  r ead  and  usage  began  to  aga in  acc r ue .  The
re la t ive ly  f r equent  meter  read ing  e r ro rs  and the  resu l t ing  need to  make b i l l ing
ad jus tments  a re  l ike ly  to  be  a  s ign i f ican t  con tr ibu to r  to  the  f luc tua t ion  o f  los t  water  da ta
on  a  mon th ly  bas is .  In  add i t ion ,  the  mete r  r ead ing  e r r o r s  and  the  r esu l t ing  need  to
make b i l l ing  ad jus tments  is  a  l ike ly  contr ibu tor  to  the  unreconc i led  sys temat ic  e r ror
no ted  above .

3 . 1 . 2  P h y s i c a l  S y s t e m  E v a l u a t i o n

In  o rder  to  de termine  where  to  focus  an  on-s i te  phys ica l  sys tem eva lua t ion ,  ca lendar
year  2008 b i l l ing  da ta  was  ana lyzed to  b reakdown usages  by  cus tomer  c lass  and meter
s ize .  Tab le  3 .6  de ta i ls  the  b i l l ing  da ta  b reakdown.

T a b l e  3 . 6  -  S u m m a r y  2 0 0 8  B i l l i n g  D a t a  A n a l v s i s

The ana lys is  ind ica tes  tha t  commerc ia l  accounts  represent  on ly  20  percent  o f  the  to ta l
number  accounts  but  near ly  60  percent  o f  a l l  sa les . This  is  an unusual ly  large
percentage o f  commerc ia l  accounts  and an  emremely  la rge  percentage o f  commerc ia l
sa les ,  par t icu la r ly  fo r  a  sma l l  wa te r  sys tem. The  d isp ropor t iona te  number  o f

ARICOR
19

I I

Water Solutierns

I I



Aubrey Water Company
Water Loss Assessment July 16, 2009

commercial accounts and high level of commercial sales reflect several unique
characteristics of the Company's service area summarized as follows.

Extensive commercial facilities exist to serve the traveling public using
Interstate 40 and historic Route 66.
Several livestock operations receive water service from the Company.
The BNSF Railway, ADOT, El Paso Natural Gas and Yavapai County maintain
operations in or near Seligman related to maintenance of their respective
facilities.
The Company provides standpipe service to a coin operated standpipe and
other standpipe meters supporting extensive water hauling to rural
development located outside of the Company's service area.

These unique characteristics result from the remoteness of Company's service area and
the lack of groundwater in and around the Company's service area.

Based on the 2008 billing data analysis and other considerations, the physical system
evaluation focused on the following items.

Site visit to all major facilities including the well sites, the transfer pump
station, the 8" master meter, the 210,000 gallon storage tank, and the
distribution system pump station.
Physical Inspection and evaluation of the standpipe sales station.
Physical Inspection of all commercial accounts with meters 1-inch and larger.
Review of any known areas of past distribution system leakage.

Major Facilities
Site visits to all major facilities were conducted on May 18th, 2009. All sites were
observed to be generally well maintained and fully operable. A summary of the
observations from the site visits to major facilities is presented below.

•

O

O

North and South Well
Wells operating in automatic mode
Each well equipped with turbine meter

I South Well 3" AMCO T3000
l North Well - 3" Hersey Horizon

Piping at each well provided recommended straight pipe length of 5 pipe
diameters upstream and 3 pipe diameters downstream of the meter
No lost water concerns noted

O

O

Transfer Pump Station
Pump station operating in automatic mode
No leakage observed at 22,000 gallon tank

O

O
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O

O

O

Pump s ta t ion  is  unmete red
Pump s ta t ion  is  no t  equ ipped  w i th  any  su r ge  ( wa te r  hammer  con t r o l )
S ign i f icant  leakage observed a t  shaf t  sea ls  o f  bo th  pr imary  pumps

O

O

8"  Mas te r  Mete r
8"  Hersey  Hor izon  tu rb ine  meter
Mete r  ins ta l led  w i th  r ecommended s t r a igh t  p ipe  leng th  o f  5  p ipe
d iamete r s  ups t r eam and  3  p ipe  d iamete r s  downs t ream
Norma l  f low o f  approx imate ly  200  ga l lons  per  minu te  is  w i th in  low f low
r ange  o f  me te r  bu t  on  lowe r  end  o f  r ange  ( 30  -  3 ,500gpm)

O

O

O

210,000 ga l lon  Storage Tank
Tank  equ ipped wi th  inoperab le  a l t i tude  va lve
No check  va lve  on  supp ly  l ine  -  wa te r  may  reverse  f low in to
t ransmiss ion  ma in
Very  minor  seepage observed a t  base o f  tankO

O

O

O

Dis t r ibu t ion  sys tem pump s ta t ion
Pump s ta t ion  opera t ing  in  au tomat ic  mode
Pump s ta t ion  is  unmetered
Pump s ta t ion  equ ipped  w i th  3 ,000  ga l lon  hydropneumat ic  tank  fo r  su rge
con tro l  and  to  p reven t  pump cyc l ing
Minor  leakage observed a t  sea l  o f  p r imary  pumpO

S t a n d p i p e  S a l e s  S t a t i o n
Aubrey  supp l ies  water  a t  a  s tandp ipe sa les  s ta t ion  to  suppor t  s ign i f icant  water  hau l ing
to  ru ra l  deve lopment  loca ted  ou ts ide  o f  the  Aubrey 's  se rv ice  a rea .  To  meet  th is
demand, Aubrey  has  ins ta l led  a  co in  opera ted s tandp ipe to  serv ice  smal l  commerc ia l
hau lers  and ind iv idua l  hau lers  and a  four -s ta t ion  ded ica ted commerc ia l  s tandp ipe for
use by  la rge  commerc ia l  hau le rs  and Yavapa i  County .  F igure  3 .2  is  a  p ic tu re  o f  the
standpipe sa les  s ta t ion.

The co in  opera ted  s tandp ipe  is  opera ted  by  a  t imer  se t  to  p rov ide  50  ga l lons  per
quar te r  depos i ted  to  equa l  Aubrey 's  s tandp ipe  ra te  o f  $5 .00  per  1 ,000  ga l lons .  The
s tandp ipe  is  equ ipped wi th  a  1 - inch  meter  ins ta l led  in  May ,  2008 tha t  is  used fo r
repor t ing  water  sa les .

On May 18th ,  2009 the f i l l ing  Rf a  2 ,000 ga l lon  tank  t ruck  a t  the  co in  opera ted s tandp ipe
was  obser ved .  The  d r ive r  inse r ted  42  quar te r s  to  pu r chase  2 ,100  ga l lons  o f  wa te r .  The
tank  f i l led  a t  an  observed  ra te  o f  64  ga l lons  per  minu te .  The  d r ive r  s topped  the
s tandp ipe  when  the  tank  began  to  ove r f low.  The  mete r  r eg is te r ed  2 ,087  ga l lons
de l ivered.  Based on these observat ions  the  co in  opera ted s tandp ipe is  accura te ly
d ispens ing  and measur ing  water  so ld .

21
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F i g u r e  3 . 2  -  S t a n d p i p e  O v e r v i e w

The ded ica ted  commerc ia l  s tandp ipe  is  equ ipped wi th  four  va lves  and  four  meters
feed ing  a  common s tandp ipe .  Each  va lve  and  mete r  is  ass igned  to  a  cus tomer  who
locks  the  va lve  to  p revent  usage by  o ther  hau le rs .  When a  hau le r  a r r ives  he  un locks
and  opens  h is  va lve  to  f i l l  the  tank  t r uck .  The  mete r  r ecords  the  f low and  is  b i l led
month ly  a long  w i th  a l l  o ther  cus tomer  accoun ts .

On May 18 ,  2009 the  use  o f  each o f  the  four  s tandp ipes  by  i ts  ass igned hau le r  was
observed.  Tab le  3 .7  p resents  the  resu l ts  o f  the  observa t ions  inc lud ing  a  ca lcu la t ion  o f
meter  accuracy .

T a b l e  3 . 7  -  R e s u l t s  o f  C o m m e r c i a l  S t a n d p i p e  O b s e r v a t i o n
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Size

Precision

Multi-jet

Meter
TotalsOlder

1-inch

1.5 inch

2-inch

o

o

3

3

3

6

o

2

1

3

1

0

6

6

10

Totals 3 12 3 4 22

Percentage 14% 55% 14% 18%
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Due to  the  need to  es t imate  and or  ca lcu la te  tank  s ize  in  th ree ins tances ,  the  accuracy
o f  the  tes t ing  shou ld  be  cons ide r ed  i  5 .0  pe r cen t ,  mean ing  the  s ta t ion  accur acy  cou ld
be  as  h igh  as  98%  o r  as  low as  88% .

The meters  ins ta l led  a t  th is  s i te  a re  s ix - inch  Badger  sadd le  meters .  The exac t  age  o f
the  mete r  ins ta l la t ion  is  unknown.  I t  i s  be l ieved  tha t  the  mete r  ins ta l la t ion  was  ins ta l led
in  the  ear ly  1990s ,  mak ing  the  mete r s  near ly  20  years  o ld .  Adequa te  r uns  o f  s t r a igh t
p ipe  ups t r eam and  downs t r eam o f  the  me te r s  have  been  p r ov ided .  Howeve r ,  the
manua l  con tro l  va lves  used to  th ro t t le  s tandp ipe  f low are  approx imate ly  60- inches
ups tream o f  the  meters  c rea t ing  the  po ten t ia l  fo r  inaccuracy  caused by  vor tex ing .

L a r g e  C o m m e r c i a l  M e t e r s
On May  18" ' ,  2009  each  o f  the  commerc ia l  wa te r  mete r s  1 - inch  o r  g rea te r  in  d iamete r
was  phys ica l ly  observed.  Based on  b i l l ing  sys tem data ,  e leven meters  (exc lud ing  the
s tandp ipes )  met  th is  c r i te r ia .  However ,  based  on  the  on-s i te  opera to r s  knowledge  a
to ta l  22  commerc ia l  meters  (exc lud ing  the  s tandp ipes)  were  loca ted  and observed .
Tab le  3 .8  be low c lass i f ies  the  meters  by  s ize ,  approx imate  date  o f  ins ta l la t ion  and type.

T a b l e  3 . 8  -  L a r g e  C o m m e r c i a l  M e t e r s  b y  S i z e  a n d  T y p e

A summary  o f  o ther  observa t ions  f r om the  phys ica l  observa t ion  o f  the  la rge  commerc ia l
meters  is  p resented  be low.

» Near ly  a l l  o f  the  mete r s  were  ins ta l led  a t  s ign i f ican t  dep th .  The  mete r s
appeared  to  be  ins ta l led  a t  the  dep th  o f  the  ma in .

» The  dep th  o f  the  mete r s  makes  mete r  r ead ing  and  mete r  change  ou t  d i f f i cu l t .
• Typ ica l ly  the  serv ices  were  iso la ted  wi th  ga te  va lves ,  ra ther  than meter  s tops .
• Eight  commerc ia l  meters  were  l is ted  in  b i l l ing  records  as  res ident ia l  meters .
» A v is ib le  leak  was  de tec ted  on  the  cus tomer  s ide  o f  the  meter  serv ing  the

Se l igman KOA (Serv ice  ID 360) .  The  leak  was  no t  be ing  reg is te red  by  the
mete r .  The  koA is  se r ved  by  a  Pr ec is ion  Mu l t i - je t  me te r lo .

9 SUM has been provided data for correction in billing system.

10 Customer had been previously advised of leakage and asked to repair customer piping.
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D i s t r i b u t i o n  S y s t e m
On May 18*h,  2009 severa l  areas  o f  the d is tr ibu t ion sys tem where recent main  repa irs
occur red  were  observed .  A l l  a reas  appeared  to  be  f r ee  o f  leakage  a t  the  t ime o f
observa t ion .  The  on-s i te  r epresen ta t ive  iden t i f ied  a  1 ,300  f t  sec t ion  o f  4 "  s tee l  wa te r
main  on the  south  s ide  o f  Ch ino St .  f r om Ind ian  Ave.  to  1s t  Ave.  where  severa l  ma in  l ine
leaks  had  been  repa i red  in  c lose  p rox imi ty  to  each  o ther .  Th is  sec t ion  o f  wa te r  ma in
has  been recommended fo r  rep lacement in  Aubrey 's  cur rent  Water  Loss  Ana lys is
Program.

3.2 Water Audit

3 . 2 . 1  M e t h o d o l o g y

The  wa te r  loss  aud i t  was  pe r fo r med  us ing  the  IW A/AW W A W ate r  Aud i t  Me thod "  as
deta i led  in Manua l  o f  Wate r  5upp /y  Prac t ices  -  M36,  Wafe r  Aud i ts  and Loss Contra/
P r og r ams publ ished by the Amer ican Water  Works Assoc iat ion .

The  IWA/AWWA Wate r  Aud i t  Me thod  ( AWWA Wate r  Aud i t )  r ecogn izes  tha t  e f fec t ive
water  loss  contro l  by  a  water  p rov ider  p rov ides  mul t ip le  benef i ts ,  inc lud ing  be t te r  use  o f
ava i lab le  water  resources ,  op t imiz ing  revenue recovery ,  min imiz ing  d is t r ibu t ion  sys tem
dis rup t ions ,  genera t ing  re l iab le  per fo rmance da ta ,  and reduc ing  the  po ten t ia l  fo r
con tamina t ion  ( Amer ican  Wate r  Wor ks  Assoc ia t ion ,  2009) .  The  AWWA Wate r  Aud i t
advances  the  concept  tha t  a l l  wa te r  shou ld  be  quant i f ied ,  v ia  measurement  o r  es t imate ,
as  e i ther  au thor ized  consumpt ion  o r  losses  -  no  water  is unaccounted- for  12.

The resu l ts  o f  the  AWWA Water  Aud i t  a re  p resen ted  in  the  fo rm o f  a  wa te r  ba lance
(AWWA Water  Ba lance) .  The  AWWA Water  Ba lance  es tab l ishes  ra t iona l  te rms  and
def in i t ions  fo r  c lass i fy ing  water  aud i t  da ta .  The AWWA Water  Ba lance  is  p resented  in
F igure  3 .3 .  The  te rms  used  in  the  AWWA Water  Ba lance  and  the i r  de f in i t ions  a re
presented in  Tab le  3 .9 .

11 The International Water Association (WA) and the American Water Works Association
(AWWA) drew on the best practices included in the various water audit methods in use
worldwide, including the United States, to assemble a best management practice methodology
for water loss assessment and control. In 2003, the AWWA's Water Loss Control Committee
published the report "Applying Worldwide Best Management Practices in Water Loss Control" in
Journal AWWA. I n 2009, the AWWA published Manual of Water Supply Prod/ces - m36, Wafer
Auo7t5 and Loss Contra/ Programs explaining the IWA/AWWA water audit methodology and
documenting loss control techniques than can be implemented for a sustainable water loss
control program (American Water Works Association, 2009).
12 The AWWA recommends that water utilities, state agencies, and drinking water stakeholders
avoid the use of the imprecise term unaccounted-for  water
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The AWWA Water Audit includes the calculation of a standard set of performance
indicators, allowing a realistic assessment of the impact of water loss on a util ity's
performance. Historically util ities have relied, sometimes solely, on the imprecise
unaccounted-for water percentage, which usually took some form of the amount of
water losses over system input volume (American Water Works Association, 2009)13.

Figure 3.3 - AWWA water Balance

Note: Modified to eliminate terms/categories not applicable to Aubrey

13 Aubrey and the ACC have been using this unaccounted-for water percentage as the sole
method to evaluate Aubrey's lost water performance. Aubrey and the ACC have considered all
water that was not billed as lost water in making the calculation.

ARICOR
25

W a t e r  S o i u t i c n s



Water Balance Component Definition

System Input Volume The annual volume input to the water supply system.

Authorized Consumption
The annual volume of metered and/or unmetered water
taken by registered customers, the water supplier, and
others who are authorized to do so.

Water Losses
The difference between System Input Volume and
Authorized Consumption, consisting of Apparent Losses
plus Real Losses.

Apparent Losses
Unauthorized Consumption, all types of metering
inaccuracies and systematic data handling errors.

Real Losses
The annual volumes lost through all types of leaks,
breaks, and overflows of mains, service reservoirs, and
service connections, up to the point of customer metering.

Revenue Water
The components of System Input Volume that are billed
and produce revenue.

Nonrevenue Water

The sum of Unbilled Authorized Consumption, Apparent
Losses, and Real Losses. Also, this value can be
determined as the difference between System Input
Volume and Billed Authorized Consumption.

Aubrey Water Company
Water Loss Assessment July 16, 2009
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Table 3.9 - AWWA Water Balance Terms and Definitions

There are a number of flaws associated with focusing solely on the percentage of
unaccounted-for water, including:

» The calculation of this percentage has been widely inconsistent, making
reliable performance comparisons impossible.

» The calculation is highly sensitive to the level of consumption in the water
utility. Accordingly, the percentage of loss varies with seasonal demands
even if actual losses have not changed.

• The calculation does not segregate apparent losses and real losses.
» The calculation provides no information of water volumes or cost.
» The calculation does not take into account the physical characteristics of the

water system such as system pressure or length of mains per customer.

u

The AWWA Water Audit standard set of Performance Indicators are presented in Table
3.10.
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Com meri ts

Financ ial
1

Basic

Non-Rev enue Wat er  by  V o lume
[ V o lume o f  Non-Rev enue Wat er
as  a  perc entage o f  Sy s tem Input
V o l um e ]

Eas i ly  calculated,  l imi ted value,
should  not  be used as  a  measure
of  operat ional  ef f i c iency

Financ ial
3

Deta i led

Non-Rev enue Wat er  by  Cos t
[Va lue o f  Non-Rev enue Water  as
a percentage of  t he annual  cos t
o f  runn ing t he  s y s t em]

Good F inanc ia l  I nd icator

Opera t i ona l
1

Basic
Apparent  Losses

[ ga l / s en/ i c e  c onnec t i on / d ]
Bas ic  but  meaningfu l ,  easy  to
calculate

Opera t i ona l
2

Basic

Real Losses
[ga l / s erv i c e  c onnec t ion /d ]  f o r
u rban s y s t ems  or  [ ga l / m i  o f
mains /d ]  f o r  rura l  s ys tems

Bes t  o f  t rad i t i ona l  per formance
indicators ,  usefu l  f or  t arget  set t ing,
l im i t ed use for  compar isons
between sys tems .

Opera t i ona l
2

I n t e rm ed i a t e

Real Losses
[ga l / serv i ce  connec t ion/d /ps i ]  f o r
u rban s y s t ems  or  [ ga l / m i  o f
mains /d /ps i ]  f o r  rura l  s ys tems

Us ef u l  f o r  c ompar i s on bet ween
sys tems .

Opera t i ona l
3

Deta i led

Unavoidable Annual  Real  Losses
[ UA RL (ga l )  =  (5 . 41Lm  +  0 . 15Nc
+ 7 . 5Lc )  x  P ]

Lm = l engt h  o f  wa t e r  m a i ns
Nc =number  o f  s e rv i c e

connec t ions
Lc = l engt h  o f  unm et e red

pr ivate serv ice connec t ions
P=av erage s y s tem pres s ure

Theoret i ca l  re ference represent ing
the technica l  low l im i t  o f  leakage i f
bes t  t echnology  appl ied.

Opera t i ona l
3

Detailed
Infrastructure Leakage Index (III)

[III = CARL/ UARL]

Rat io of  Current  Annual  Real
Losses  (CARL) to Unavoidable
Annual  Real  Losses  (UARL);  bes t
i nd i c a tor  f o r  c ompar i s ons  between
sys tems .

1

Aubrey Water Company
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Table 3.10 - AWWA Water Audit - Performance Indicators

3.2.2 Water Audit Period

The Aubrey water audit is based on the most recent 12-months of data, June 2008
through May 2009. A one-year period was chosen to eliminate the impact of seasonal
variations in water demand. The most recent 12-months was chosen because the data
is believed to be better than the data for the 2008 calendar year due to the installation
of a meter on the coin operated standpipe and replacement of the North Well meter in
May and August of 2008, respectively.

3.2 .3  Basic  System Data

Basic system data was collected as prescribed by the AWWA Water Audit. The collected
data is summarized in Table 3.11.

2 7
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DISTRIBUTION SYSTEM BASIC DATA

SYSTEM TVPE Combined raw water transmission and distribution system

IN FRASTRUCTURE DATA FINANCIAL DATA

6.2 Miles of transmission mains s 153,738 Total costs to operate the water supply system

9 . 1 Miles of distribution mains 2.62s
Customer' retail unit rate ($/1,000gal) - applied xo

Oafent Losses

15.3 Total miles of mains (Lm) s 0.6085
Variable cost to produce the next unit of water
S/1,000 gal) rolled to Real Losses

300 Total number of servcie connections (No)

Financial Data is based on Calendar Year 2008 data

obtained from Southwestern Utility Management, Inc.

7 0 Average Operating Pressure (psi) Distribution

s s Average Operating Pressure (psi) - Transmission

64 Weighted Average Operating Pressure (psi)

9

Aubrey Water Company
Water Loss Assessment July 16, 2009

I I I

Table 3.11 - Basic System Data

This data reveals a unique characteristic of the Aubrey water system. Aubrey's system
includes a lengthy transmission main to import water f rom its distant well f ield. This
transmission pipeline represents over 40% of Aubrey's installed pipe footage and is the
largest diameter pipe in its system. Expectedly, the long transmission line causes
Aubrey to have a low service density14. Utilities with low service densities will typically
experience more leakage per connection than a system with higher serv ice density.

3.2 .4  System Input  Vo lume

The water supply for Aubrey is supplied by two wells, the North Well and the South
Well. The production of  these wells represents the System Input Volume for the
Aubrey System. Since both wells are metered, the production of the wells was
determined using meter readings taken by the system operator and is summarized in
Table 3.12.

14 Service density is defined as the number of sen/ice connections divided by the total miles of
piping,
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From Meter Readings
South Well North well Total well

YearMonth Pun page Pun page Pun page

June
July
August
September
October
November
December

2008
2008
2008
2008
2008
2008
2008
2009
2009
2009
2009
2009

January
February
March
April
May

12-Month Total

5,482, 100
5,406,200
1,309,400
2,607,000

543,800
1,155,200

2,755,900
270,100

2,853,700
914,700

4,828,000

1,026,600
672,100

4,819,900
2, 184,700
3,435,100
1,844,700
3,073,100

4,800
2,329,800

388,600
2,471,300

219,000

6,508,700
6,078,300
6,129,300
4,791,700
3,978,900
2,999,900
3,073, 100
2,760,700
2,599,900
3,242,300
3,386,000
5,047,000

22,469,700 50,595,80028,126,100

4
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Table 3.12 - System Input Volume

The next step in the AWWA Water Audit process is to adjust the metered production to
account for meter reading errors, meter inaccuracy and changes in tank storage. The
South Well meter was replaced in November 2007 and the North Well meter was
replaced in August 2008. Given the age of the South Well meter the metered usage
from that meter is considered accurate. The North Well meter may have been under
metering production in the June and July. However, there is insufficient data to
determine what if any adjustment should be made. Additionally, the South Well was
used as the lead well in June and July, reducing the impact of any North Well metering
error. Accordingly no adjustment is made for meter inaccuracy. There were no meter
reading errors and tank storage is minimal in the Aubrey system, making any further
adjustment unnecessary.

3.2.5 Billed Authorized Consumption

Billed sales as reported by SUM will be used for the AWWA Water Audit. This data has
been compared to raw data from billing records and found to reconcile favorably. Table
3.13 details the usage data used in the AWWA Water Audit.

1
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YearMonth

Metered
Sales from
Billing Data

Metered
Usage Billed
outside of

Billing
system

Coin
Standpipe

Sales

Billed
Authorized

Consumption
2008
2008
2008
2008
2008
2008
2008
2009
2009
2009
2009
2009

June
July
Aug
Sept
Oct
Nov
Dec
.Ian
Feb
Mar
Apr
May

12-Month Totals

5,365,220
5,132,823
4,882,683
3,552,104
2,784,863
1,896,827
2,021,880
1,614,390
1,703,300
2,086,770
2,283,360
3,994,180

_

72,906
_

_

-

Q

Q

Q

Q

Q

-

564,520
478,910
435,940
431,590
342,450
320,730
256,610
253,250
290,230
305,510
315,000
472,870

5,929,740
5,611,733
5,391,529
3,983,694
3,127,313
2,217,557
2,278,490
1,867,640
1,993,530
2,393,280
2,598,360
4,467,050

37,318,400 72,906 4,468,610 41,859,916

Aubrey Water Company
Water Loss Assessment July 16, 2009
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Table 3.13 - Billed Authorized Consumption

3.2.6 Non-Revenue Water

Non-Revenue water is the volume of water that a util ity places into the distribution
system that is not bil led and does not generate revenue for the uti l i ty. Non-Revenue
Water can be calculated by subtracting the Billed Authorized Consumption from the
System Input Volume. For Aubrey, Non-Revenue Water equals 8,735,884 gallons for
the 12-month period15.

3.2.7 Unbi l led  Authorized  Consumpt ion

Unbilled Authorized Consumption includes water taken irregularly from nor account
connections. For Aubrey Unbilled Authorized Consumption includes water used for
f lushing and water used by the f ire department. This usage is estimated at 0.5 percent
of the System Input Volume. For Aubrey this results in Unbilled Authorized
Consumption of 252,979 gallons for the 12-month period.

15 Non-Revenue water is the more precise term for unaccounted-for water or lost water
recommended by AWWA.
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3 . 2 . 8  A p p a r e n t  L o s s e s

Apparent  Losses  are  nonphys ica l  losses  that  occur  when water  is  de l ivered to  an end
user  bu t  is  no t  measured  o r  r ecorded  accura te ly  and  the re fo re  no t  b i l led .  Apparen t
losses  cos t  water  u t i l i t ies  revenue,  bu t  do  no t  impac t  the  e f f ic ien t  use  o f  water
resources .  Apparent  Losses  cons is ts  o f

» Unauthor ized  Consumpt ion  o r  The f t
» Customer  Meter ing  Inaccurac ies
• Systemat ic  da ta  hand l ing  er rors

U n a u t h o r i z e d  C o n s u m p t i o n
Unauthor ized  consumpt ion  inc ludes  wate r  tha t  is  taken  w i thou t  the  consen t  o f  the
water  u t i l i ty  and can inc lude i l lega l  connec t ions ,  bur ied  or  obscured meters ,
unau thor ized  use  o f  hydran ts ,  and  o ther  unau thor ized  uses .  Aubrey  has  recen t ly  found
and ins ta l led  meters  on  two prev ious ly  unmetered  connec t ions  and  ins ta l led  hydran t
locks  on  fou r  f i r e  hydran ts  to  p reven t  unau thor ized  wa te r  usage .  I t  i s  be l ieved  tha t
Aubrey  has  good con tro l  o f  unau thor ized  consumpt ion ,  so  unauthor ized  consumpt ion
wi l l  be  es t imated  us ing  AWWA's  recommended s tandard  fac to r  o f  0 .25  percen t  o f
Sys tem Inpu t  Vo lume.  Accor d ing ly ,  fo r  Aubr ey  unau tho r ized  consumpt ion  is  es t ima ted
to  be  126 ,490  ga l lons  fo r  the  12 - month  pe r iod .

C u s t o m e r  M e t e r i n g  I n a c c u r a c i e s
Based on  l imi ted  examinat ion  o f  la rge  commerc ia l  meters ,  inc lud ing  the  s tandp ipe
mete r s ,  mete r ing  e r ro r  is  l i ke ly  s ign i f ican t  fo r  Aubrey .  Approx imate ly ,  22% o f  the  la rge
commerc ia l  mete r s  a re  g rea te r  than  ten  years  o ld .  I t  i s  be l ieved  tha t  a  la rger
percentage o f  the  smal le r  commerc ia l  and res ident ia l  meters  wi l l  be  o lder  than ten
years  o ld  and that  a  s ign i f icant  percentage is  l ike ly  o lder  than 20 years  o ld .

Typ ica l ly ,  oper ab le  mete r s  a r e  typ ica l ly  be tween  90% and  100% accur a te .  Cons ide r ing
the  resu l ts  o f  the  s tandp ipe  mete r  observa t ions  and  the  es t imated  age  o f  mete rs  in  the
Aubr ey  sys tem,  94%  mete r ing  accu r acy  w i l l  be  used  fo r  the  AW W A W ate r  Aud i t .  The
resu l t ing  Cus tomer  Meter ing  Inaccuracy  is  2 ,671,910 ga l lons  fo r  the  12-month  per iod .

S y s t e m a t i c  D a t a  H a n d l i n g  E r r o r s
Since ver i f ied  B i l l ing  Sys tem Sales  are  be ing used in  the  AWWA Audi t ,  no  ad jus tment
wi l l  be  made fo r  sys temat ic  da ta  hand l ing  er ro rs .

T o t a l  A p p a r e n t  L o s s e s
Tota l  Apparen t  Losses  are  the  sum o f  Unauthor ized  Consumpt ion ,  Cus tomer  Meter ing
Inaccurac ies  and Sys temat ic  Data  Hand l ing  Er rors .  The Tota l  Apparent  Losses  are
2 ,798 ,400  ga l lons  fo r  the  12-month  per iod .
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Water Balance
Aubrey Water Company For the Period June 'as- May 'as

System Input
Volume

50.596

Authorized

Consumption

42.113

Billed
Authorized

Consumption

41.860

Billed Metered Consumption
37.391 Revenue

Water

41.860

Billed Coin Sales

4.469

Billed Unmetered Consumption
(water billed based on load count)
Incured in Metered Consumption

Unbilled

Authorized

Consumption

95m3

Unbilled Unmetered Consumption
(flushing, firefighting)

8,3

Non-Revenue

Water

83%Water Losses

8.483

Apparent

Losses

2.798

Unauthorized Consumption (theft)
8 45

Customer Mete ring Inaccuracies
2,8'?2

Systematic Data Handling Errors
8.008

Real Losses

was;

Leakage and Overflows

3888

*
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3 . 2 . 9  R e a l  L o s s e s

Real  Losses  cons is t  o f  a l l  leakage and over f lows f rom the water  sys tem. Real  Losses
are  ca lcu la ted  by  subtrac t ing  Author ized Consumpt ion  and Apparent  Losses  f rom the
Sys tem Inpu t  Vo lume.  For  Aubrey  the  Rea l  Losses  to ta l  5 ,684 ,505  ga l lons  fo r  the  12-
mon th  pe r iod .

3 . 2 . 1 0 A u d i t  R e s u l t s

The Water  Ba lance is  p resented in  Tab le  3 .14 and the  ca lcu la ted Per formance
Ind ica to r s  fo r  Aubr ey  a r e  documented  in  Tab le  3 .15 .  The  fu l l  AW W A W ate r  Aud i t
worksheet  is  p rov ided in  Append ix  1 .

T a b l e  3 . 1 4  -  W a t e r  B a l a n c e  R e s u l t s
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Perfromance Indicators

Category Description Expressed as: Calculation
Indicator

Value

Financial

Non-Revenue water by

Volume

Volume of Non-Revenue Water as %
of System Input Volume

(8,735,884 I50,595,800) 17.3%

Non-Revenue water by
cost

Value of Non-Revenue Water as a %
of annual cost of operation

($663+$7,338+$3,459)/$153,738 7.5%

Operational

Water Losses million gallons / yr WL 8.48

Apparent Losses million gallons / yr AL 2.80

Current Annual Real

Losses
million gallons / yr CARL 5.68

Apparent Losses

Normalized
gallons/service connection/d

AL/nc/days
(2,798,400/300/365)

25.6

Real Losses Normalized gallons/mile of mains/dl
CARL/miles of main/days

(5,684,505/15.3/365)
1,019.5

Real Losses Normalized gallons/mile of mains/d/psil
CARL/miles of main/days/avg. psi

(5,684,505/15.3/365/64) 15.93

Unavoidable Annual

Real Losses (uARL)2
million gallons / yr

[(5.41Lm + 0.15Nc) x avg. psi] * 365 /
1000000 3.08

Infrastructuture Leakage

Index (lu)3

CARL/ UARL
(dimensionless)

5.68/ 3.08
1.85

1 Indicator is based on miles of mains because of Aubrey's low Service Density. The AWWA Water Audit requires the use of
"miles of Mains" instead of "servcie connections" whenever Service Density is below 32/mile. Aubrey s Service Density is

calculated as (300 servcie connections/ 15.3 miles of pipeline)=19.6 connections/miie.
4 The URAL calculation has not proven sufficiently valid for small systems with less than 3,000 service connections or a Service
Density of less than 16 per mile. The number is provided for illustrative purposes. The moralized real loss figure of 924.0
al/miles of main/d should be used to as the measle of real loss standing for Aubrey.

' The ALI is calculated using the UARL Indicator. Accordingly, it should be considered illustrative since the UARL is not

considered sufficiently valid for small systems.

*
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Table 3.15 - Water Audit Performance Indicators

4. Analysis and Recommendations

4.1 Analysis
Aubrey has made signif icant progress in reducing Non-Revenue Water since the 2005
test year used in Aubrey's rate case. Based on the AWWA Water Audit, Non-Revenue
Water for the most recent 12-month period was 17.3 %, a 59.9 % reduction f rom the
43.1 % noted in the ACC Staff  Report for the rate case. Moreover, the AWWA Water
Audit established the cost of Non-Revenue Water at a reasonable 7.5% of the annual
cost of running the system. Signif icantly, the annual cost of Real Losses (leakage and
overf lows) was established to be an affordable and acceptable $3,459 (Line 14, Page 2,
Appendix 1)-

The AWWA Water Audit estimated the Unavoidable Annual Real Losses (UARL) to be
3.08 million gallons and the Current Annual Real Losses (CARL) to be 5.68 million
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ga l lons .  Th is  r esu l ts  in  a  ca lcu la ted  In f r as t r uc tu r e  Leakage  Index  ( I I I )  o f  1 .85 .  S ince
the  AWWA method fo r  es tab l ish ing  the  UARL has  no t  been p roven  fu l ly  va l id  fo r
sys tems less  than  3 ,000  connec t ions ,  the  ca lcu la ted  I I I  shou ld  no t  be  used fo r  leakage
ta r g e t  s e t t i n g  fo r  Au b r e y .  Ho we v e r ,  th e  I I I  i s  n e v e r th e le s s  i n fo r ma t i v e .  An  I I I  o f  1 .8 5
wou ld  ind ica te  an  acceptab le  leve l  o f  leakage contro l  fo r  a  sys tem wi th  g rea t ly  l imi ted
ava i lab le  water  resources  tha t  a re  cos t ly  to  deve lop  or  p roduce (Amer ican Water  Works
Assoc ia t ion ,  2009 ) .  AW W A r ecommends  an  I I I  ta r ge t  o f  3 .0  -  5 .0  fo r  sys tems ,  such  as
Aubrey ,  w i th  su f f ic ien t  wa te r  r esources  and  in f r as t ruc tu re  to  meet  long- te rm needs .
Even  i f  the  UARL es t imated  in  the  AWWA Water  Aud i t  is  overs ta ted  by  100% fo r
Aub r ey ,  the  r esu l t ing  I I I  wou ld  be  3 .69  -  s t i l l  we l l  w i th in  the  AW W A r ange  o f
r e c o mme n d e d  I I I  f o r  A u b r e y .

The AWWA Water  Aud i t  p rov ides  a  rea l is t ic  assessment o f  the  impact  o f  Water  Losses
on  Aubrey 's  opera t iona l  and  f inanc ia l  pe r fo rmance .  The  AWWA Water  Aud i t  takes  in to
cons iderat ion ut i l i ty  spec i f ic  fac tors ,  such as  the low serv ice dens i ty  for  Aubrey caused
by  the  need  to  impo r t  wa te r  f r om 6 .2  mi les  away  f r om the  d is t r ibu t ion  sys tem.  The
AWWA Water  Aud i t  was  deve loped to  decrease re l iance on the  h is tor ic  p rac t ice  o f
eva luat ing  water  loss  wi th  a  s ing le  Non-Revenue Water  percentage ca lcu la t ion  and sh i f t
to  a  more  robus t  fo rm o f  ana lys is  tha t  is  par t icu la r ly  app l icab le  to  a  smal l  un ique sys tem
l ike  Aubrey .  In  Aubrey 's  case ,  the  AWWA Water  Aud i t  es tab l ishes  tha t  Aubrey 's  wate r
loss  contro l  per fo rmance is  acceptab le ,  even though i ts  Non-Revenue Water  percentage
is  in  excess  o f  the  15%  max imum no r ma l l y  ta r ge ted  by  the  Acc .

4.2 Reeommendations
The AWWA Water  Aud i t  is  he lp fu l  in  d i r ec t ing  Aubrey '5  fu tu re  e f fo r ts  to  con tro l  Water
Losses .  The  ac t  o f  compi l ing  the  da ta  fo r  the  Aud i t  r evea led  minor  issues  w i th  da ta
in tegr i ty  tha t  shou ld  be  addressed .  Add i t iona l ly ,  the  AWWA Water  Aud i t  ind ica ted  tha t
Apparent Losses, pr imar i ly  cus tomer  meter ing inaccurac ies ,  were over  twice as  cos t ly  as
Real  Losses  to  Aubrey .  Th is  ind ica tes  that ,  as  f inanc ia l  resources  permi t ,  Aubrey  shou ld
cont inue  i ts  s t rong  focus  on  meter  r ep lacement .  S ince  the  Aud i t  ind ica tes  a  s ign i f ican t
amount o f  Rea l  Losses  ex is ts  in  the  Aubrey  sys tem, Aubrey  shou ld  cont inue to  ident i fy
and address leakage aggress ive ly .

Whi le  the  AWWA Water  Aud i t  p rov ides  d i rec t ion ,  the  Sys tem Rev iew prov ides  de ta i led
ins igh t  in to  Water  Loss  and the  ac t ions  requ i red  to  cont inue Aubrey 's  t rack  record  o f
Wate r  Loss  r educ t ion .  Recommendat ions  to  impr ove  da ta  in teg r i ty ,  r educe  Appar en t
Losses, reduce Real  Losses and improve repor t ing are presented be low.

4 . 2 . 1  D a t a  I n t e g r i t y

Ins ta l l  Meter  a t  T rans fe r  Pump Sta t ion -  The  t r ans fe r  pump s ta t ion  shou ld  be  equ ipped
wi th  a  meter  on  the  d ischarge  p ip ing  to  measure  f low en te r ing  the  t r ansmiss ion  p ipe l ine
and  p rov ide  ve r i f i ca t ion  o f  mete red  we l l  p roduc t ion .  Th is  i tem shou ld  be  incorpora ted
in to  the  ex is t ing  p ro jec t  to  rep lace  the  t r ans fe r  pump s ta t ion .
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Ver i fy  Leakage in  Transmiss ion L ine -  Once  the  r ep lacemen t  o f  the  t r ans fe r  pump
sta t ion  is  comple te ,  leakage in  the  t r ansmiss ion  l ine  shou ld  be  measured .  Th is  can  be
accomp l ished  by  tempor a r i l y  connec t ing  a  sma l l  d iamete r  mete r  f r om downs t r eam o f
the  8 "  mas te r  me te r  to  a  po in t  ups t r eam o f  the  8 "  mas te r  me te r  ( to  me te r  r eve r se
f low) .  W i th  the  t r ans fe r  pump s ta t ion  tu r ned  o f f ,  the  va lves  i so la t ing  the  8 "  me te r
shou ld  be  c losed  to  p reven t  r everse  f low th rough  the  8 "  mete r .  Va lves  iso la t ing  the
sma l l  d iamete r  mete r  shou ld  be  opened  to  a l low reverse  f low th rough  the  sma l l
d iame te r  me te r .  The  r a te  o f  f low and  to ta l  f low shou ld  be  logged  ove r  a  pe r iod  o f
severa l  hours  to  document leakage a t  s ta t ic  p ressure  in  the  t ransmiss ion l ine .

Eva lua te  and  Mod i fy  the  8"  Mas ter  Meter  Ins ta l la t ion -  Da ta  co l lec ted  to  da te  f r om the
8"  mas te r  meter  is  inconc lus ive .  Based on  the  resu l ts  o f  the  t r ansmiss ion  ma in  leakage
tes t  ( r ecommended  above)  and  compar ison  o f  we l l  me te r ed  usage  and  t r ans fe r  pump
s ta t ion  mete red  usage  to  the  8"  mas te r  mete r  usage ,  e f fec t iveness  o f  the  cur ren t
mas te r  meter  ins ta l la t ion  shou ld  be  eva lua ted .  I f  leakage in  the  t r ansmiss ion  l ine  is
s ign i f ican t ,  i t  may  be  necessary  to  ins ta l l  a  two  way  meter ing  sys tem a t  the  8 "  mas te r
mete r  s i te  to  accura te ly  mete r  ne t  f lows  ou t  o f  the  t r ansmiss ion  l ine .  The  eva lua t ion
shou ld  cons ide r  downs iz ing  the  8 "  mas te r  mete r  to  be t te r  match  ac tua l  f lows  w i th  the
nor ma l  ope r a t ing  r ange  o f  the  me te r .

Eva luate  Bi l l inq  Procedures  and Equipment -  W or k ing  w i th  the  on - s i te  r ep r esen ta t ive ,
the  sys tem manager  shou ld  rev iew,  eva lua te  and  document  the  b i l l ing  p rocess  f r om
meter  r ead ing  ( inc lud ing  p roduc t ion  mete r s ,  mas te r  mete r s ,  and  co in  s tandp ipe  mete r )
to  ac tua l  b i l l ing ,  inc lud ing  ou t  o f  cyc le  b i l ls ,  ad jus tments ,  tu rn -on  and tu rn -o f f  o f
accounts ,  re - read procedures  and o ther  aspec ts  o f  the  b i l l ing  process .  Cons idera t ion
shou ld  be  g iven  to  deve lop ing  p rocedures  to  e l imina te  dup l ica t ive  en tr y  o f  da ta  by  the
on-s i te  representa t ive  and  manager  and  to  improv ing  va l ida t ion  o f  meter  r ead ings .
Rev ised processes should  inc lude record ing ac tua l  meter  read ing dates  as  opposed to
the  r ange  o f  da tes  cu r ren t ly  used .  Upgrad ing  o f  the  on-s i te  r ep resen ta t ive 's  compute r
equ ipment  and  so f tware  shou ld  be  cons idered .

Evaluate Repor t ing Procedures -  The  sys tem manager  shou ld  r ev iew,  eva lua te  and
document  r epor t ing  p rocedures  fo r  p roduc t ion  da ta ,  mas te r  mete r  da ta ,  sa les  da ta ,  and
los t  wa te r  da ta  p rov ided  to  Aubrey .  Cons idera t ion  shou ld  be  g iven  to  deve lop ing
procedures  tha t  e l iminate  dup l ica t ive  entr y  o f  da ta  by  cons truc t ing  l inked Exce l
workbooks  and/or  worksheets  to  p roduce accura te  resu l ts  l inked to  source  da ta .
Rev ised procedures  shou ld  insure that  b i l l ing  ad jus tments  and out o f  cyc le  b i l l ings  are
repor ted .  Rev ised procedures  shou ld  reduce or  p re ferab ly  e l imina te  any  b i l l ings  or
ad jus tments  ou ts ide  o f  the  computer ized  b i l l ing  sys tem. Rev ised  p rocedures  shou ld
incorpora te  r epor t ing  and  documenta t ion  o f  any  b i l l ings  o r  ad jus tments  per fo rmed
outs ide  o f  the  computer ized  b i l l ing  sys tem.
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Meter  Da ta . . .  Meter  da ta  main ta ined in  the  computer ized b i l l ing  sys tem is  incomple te
and  inaccu r a te .  The  sys tem manager  shou ld  wor k  w i th  the  on - s i te  r ep r esen ta t ive  to
ver i fy  s ize  o f  a l l  ins ta l led  meters ,  document manufac turer ,  ser ia l  number  and
approx imate  age  o f  a l l  me te r s .

4 . 2 . 2  A p p a r e n t  L o s s e s

Water  Mete r  Rep lacement  Program -  The  wa te r  me te r  r ep lacemen t  p r og r am shou ld  be
cont inued as  f inanc ia l  r esources  permi t .  Inoperab le  o r  obv ious ly  inaccura te  meters
shou ld  r ema in  the  f i r s t  p r io r i ty .  As  a  second  p r io r i ty ,  commerc ia l  mete rs  o lder  than  ten
years  o ld  shou ld  be  rep laced.  As  a  th i rd  p r io r i ty ,  r es ident ia l  meter  o lder  than 20  years
o ld  shou ld  be rep laced.

Commerc ia l  Standp ipe Meters -  The  commer c ia l  s tandp ipe  me te r s  a r e  h igh  vo lume
meters  tha t  a re  near ly  20-years  o ld .  The  mete r s  shou ld  be  schedu led  fo r  r ep lacement .
Due to  the  cur ren t  con f igura t ion ,  r ep lac ing  the  meters  w i l l  r equ i re  mod i f ica t ion  o f  the
s tandp ipe  assembly  a t  s ign i f ican t  cos t .  The  mod i f ica t ions  shou ld  be  p lanned and
des igned  by  an  eng ineer  fami l ia r  w i th  p roper  mete r  s iz ing  and  layou t .  Cons idera t ion
shou ld  be  g iven  to  r ear rang ing  the  f low con t ro l  va lves  to  be  downs t ream o f  the  mete r s .
The pro jec t  shou ld  be schedu led as  f inanc ia l  resources  permi t .

Meter  Remova l  Program -  The  me te r  r emov a l  p r og r am s hou ld  be  c on t inued .  Me te r s
tha t  have  been ou t  o f  se rv ice  fo r  a  per iod  o f  t ime shou ld  be  removed and the  serv ice
l ine  capped to  prevent  unauthor ized usage or  leakage.

Meter  Re locat ion  Program -  When rep lac ing  a  mete r  o r  when  leakage  is  observed ,  to
the  ex ten t  p rac t ica l ,  meters  ins ta l led  on  cus tomer  owned p ip ing  shou ld  be  re loca ted  to
the  p r oper ty  l ine  o r  o the r  po in t  o f  demar ca t ion  be tween  the  company  owned  p ip ing  and
cus tomer  owned  p ip ing .

4 . 2 . 3  R e a l  L o s s e s

Replace Transfer  Sta t ion Pumps .-  The shaf t  sea ls  on  the  pumps a t  the  we l l  f ie ld
t r ans fe r  pump s ta t ion  a re  exper ienc ing  s ign i f ican t  leakage.  Aubrey  shou ld  comple te  the
cur r en t  p r o jec t  to  r ep lace  the  leak ing  pumps  w i th  a  new sk id  moun ted  pump s ta t ion .
The  ex is t ing  pump s ta t ion  does  no t  have  any  p rov is ions  to  con t ro l  wa te r  hammer  in  the
t ransmiss ion  p ipe l ine .  S ince  wate r  hammer  can  lead  to  leakage  in  the  p ipe l ine ,
par t icu la r ly  cons ider ing  the  age o f  the  t ransmiss ion  p ipe l ine ,  appropr ia te  equ ipment
shou ld  be  inc luded  to  address  wate r  hammer .

Inspec t ion  o f  Water  D is t r ibu t ion  Sys tem -  Cont inue  wate r  d is t r ibu t ion  sys tem inspec t ion
program. The  wate r  d is t r ibu t ion  sys tem shou ld  be  regu la r ly  inspec ted  fo r  leaks  and
leaks  shou ld  be  repa i red  p rompt ly .  Inspec t ion  shou ld  inc lude  the  use  o f  p ipe  loca t ing
equ ipment  to  be t te r  loca te  the  loca t ion  o f  ma ins  and  the  observa t ion  o f  p lan t  g rowth  as
an ind icator  o f  leaks .
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Replace Fai l ing Water  Main -  Appr ox ima te ly  1 ,300  fee t  o f  4 - inch  d iamete r  s tee l  wa te r
main  located a long the  south  s ide  o f  Ch ino St .  f r om Ind ian  Ave.  to  1s t  Ave.  shou ld  be
rep laced.  The l ine  has  exper ienced mul t ip le  leaks  and has  been repa i red  severa l  t imes .
The pro jec t  shou ld  be schedu led as  f inanc ia l  resources  permi t .

4 . 2 . 4  R e p o r t i n g

Proqress  and Moni tor ing Repor ts -  Progress  and  Mon i to r ing  Repor ts  shou ld  con t inue  to
be  p repared  and  f i led  w i th  the  ACC every  January  and  Ju ly .  The  Mon i to r ing  Repor t
shou ld  be  upda ted  to  use  wa te r  loss  te r mino logy  r ecommended  by  the  AW W A. The
Mon i to r ing  Repor t  shou ld  r epor t  da ta  fo r  the  p rev ious  12-month  per iod  r a ther  than
ca lendar  year  da ta .  The  r epor t  shou ld  inc lude  Sys tem Inpu t  Vo lume and  Non-Revenue
W ate r  Vo lume  fo r  each  mon th  and  in  to ta l  fo r  the  12 - mon th  pe r iod .  Non - Revenue
W ate r  by  Vo lume per cen tage  shou ld  be  r epor ted  fo r  each  mon th  and  on  a  12 - mon th
ro l l ing  average  bas is .  Repor t ing  to  the  ACC shou ld  be  con t inued  un t i l  the  12-month
ro l l ing  average  Non-Revenue Water  by  Vo lume is  be low 15% fo r  the  d is t r ibu t ion
s y s to l e  f o r  1 2  c o n s e c u t i v e  mo n th s .

Separate  Repor t ing o f  Transmiss ion and Dis tr ibut ion System Losses . . .  When the  8"
master  meter  ins ta l la t ion  is  ver i f ied  to  be accura te ly  iso la t ing  and measur ing water  loss
in  the  t r ansmiss ion  ma in .  Repor t ing  shou ld  be  mod i f ied  to  separ a te  r epor t ing  o f  wa te r
losses  in  the  t ransmiss ion sys tem and the  d is t r ibu t ion  sys tem.

5. Works Cited
Amer ican Water  Works  Assoc ia t ion .  (2009) . W afer  Aud i fs  and Lo5s Contra/ Programs.
Denver :  Amer ican Water  Works  Assoc ia t ion .

Ar izona Depar tment  o f  Water  Resources .  (2007) . Ar iZona Water  A t /as ,  Vo lume 5
Phoen ix :  Ar izona Depar tment o f  Water  Resources .

BNSF Rai lway  Company.  (2008) . 5e / /yman  Ar ea  W ate r Asse ts Descr ip t ive  Memoradum.
For t  Wor th :  BNSF Ra i lway  Company .

Sta f f  - Ar izona Corpora t ion  Commiss ion.  (2007) . Sta/i 'Repo/T UtiNties Div is ion Ar iZona
Corpora t ion  Commiss ion ,  Aubrey  Wafe r  Company  Docke t  No .  W-03476A-06-0425
Phoenix :  Ar izona Corporat ion Commiss ion.

16 Due to the pensive transmission system serving Aubrey, the traditional ACC 15% Non-

Revenue Water by Volume standard should be applied to the distr ibution system rather than the
combined distr ibution system and transmission system.
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WATER AUDIT BASIC DATA

WATER AUDIT FOR THE PERIOD June 1, 2008 TO May 31, 2009

UTILTIY Aubrey Water Company

COMPILED BY Ray L. Jones, P.E. DATE COMPILED June '09

DISTRIBUTION SYSTEM BASIC DATA

SYSTEM TYPE Combined raw water transmission and distribution system

INFRASTRUCTURE DATA FINANCIAL DATA

6.2 Miles of transmission mains s 153,738 Total costs to operate the water supply system

9.1 Miles of distribution mains 2.62s
Customer retailunit'rate ($/1,000 gal) - applied to Apparent
Losses

15.3 Total miles of mains (Lm) $ 0.6085
Variable cost to produce the next unit of water ($/1,000 gal) -
oolied to Real Losses

300 Total number of servcie connections (No)

Financial Data is based on Calendar Year 2008 data obtained

from Southwestern Utility Management, Inc.

70 Average Operating Pressure (psi) - Distribution

55 Average Operating Pressure (psi) - Transmission

64 Weighted Average Operating Pressure (psi)

Water Balance Calculations

Line Water Balance Component Factor Water Volume (gal) Calculation

1

2

3

4

5

6

7

8

g

10

1 1

System Input Volume

Billed Authorized Consumption

Non-Revenue Water

Unbilled Authorized Consumption

Authorized Consumption

Water Losses (WL)

AL - Unauthorized Consumption

AL - Customer Metering Inaccuracy

AL Systematic Data Handling Errors

Apparent Losses (AL)

CARL - Current Annual Real Losses

0.50%

0.25%

6.0%

50,595,800

41,859,916

8,735,884

252,979

42,112,895

8,482,905

126,490

2,671,910

2,798,400

5,684,505

Line 1 - line 2

Line 1 x 0.50%

Line 2 + Line 4

Line 1 - Line 5

Line 1 X 0.25%

Line 2 / (1-.06) - Line 2

Lines 7 + 8 + 9

Line 6 - Line 10

.M
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WATER AUDIT BASIC DATA

WATER AUDIT FOR THE PERIOD June 1, 2008 TO May 31, 2009

UTILTIY Aubrey Water Company

COMP1LED BY Ray L. Jones, P.E. DATE COMPILED June '09

Cost Calculations

Line Cost Component Cost Factor Cost Calculation

12

13

14

Cost of Unbilled Authorized Consumption

Cost of Apparent Losses

Cost of Real Losses

S 2.62

s 2.62

S 0.6085

s

s

s

663

7,338

3,459

Line 4 * $2.62 /1000

Line 10 * $2.62 /1000

Line 11 * $0.6085 /1000

Perfromance Indicators

Category Description Expressed as: Calculation
Indicator

Value

Financial

Non-Revenue water by

Volume

Volume of Non-Revenue Water as %

of System Input Volume
(8,735,884 / 50,595,800> 17.3%

Non-Revenue water by

cost

Value of Non-Revenue Water as a %

of annual cost of operation
($663+$7,338+$3,459)/$153,738 7.5%

Operational

Water Losses million gallons / yr WL 8.48

Apparent Losses million gallons / yr AL 2.80

Current Annual Real

Losses
million gallons / yr CARL 5.68

Apparent Losses

Normalized
gallons/service connection/d

AL/nc/days

(2,798,400/300/365)
25.6

Real Losses Normalized gallons/mile of mains/dl
CARL/miles of main/days

(5,684,505/15.3/365)
1,019.5

Real Losses Normalized gallons/mile of mains/d/psi 1
CARL/miles of main/days/avg, psi

(5,684,505/15.3/365/64) 15.93

Unavoidable Annua I

Real Losses (UARL)2
million gallons/ yr

[(5.41Lm + 0.15Nc) x avg. psi] * 365 /

1000000 3.08

Infrastructuture Leakage

Index (auf

CARL / UARL

(dimensionless)
5.68 I3,08

1.85

1 Indicator is based on miles of mains because of Aubrey's low Service Density. The AWWA Water Audit requires the use of

"miles of Mains" instead of "servcie connections" whenever Service Density is below 32/mile, Aubrey's Service Density is

calculated as (300 servcie connections/ 15.3 miles of pipeline)=19.6 connections/mile.
z The URAL calculation has not proven sufficiently valid for small systems with less than 3,000 service connections or a Service

Density of less than 16 per mile. The number is provided for illustrative purposes. The moralized real loss figure of 924.0

al/miles of main/d should be used to as the measle of real loss standing for Aubrey.
J The III is calculated using the UARL Indicator. Accordingly, it should be considered illustrative since the UARL is not

considered sufficiently valid for small systems.
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TOTAL GALLONS PUMPED Veer: 2008

GALLONS

12/4/07-1/1/08 3.461 400

1/1/08.2/1/08 3,043,900

2/1/08-3/1/08 2 944 800

3/1 I08-4/3/08 3 478 700

4/3/08-5/1/08 3 784 200

5/1/08-6/2/08 5 133400

S/2/08-7/1/08 6,508,700

7/1/08-8/2/0B 5,078,300

8/2/08-9/2/08 6,12930D

9/2/08-10/3/08 4,791,700

10/3/08 11/3/08 3978 900

11/3/08-12/1108 2 999 900

12/1/08.1/3/09 3,073,100

North Well-Gallons Pumped

PER MONTH

Year: 2008

GALLONS

12/4/07.1/1/08 1,000

1/1/08-2/1/08 3,043,600

2/1/08-3/1/08 500

3/1 I08-4/3/0B 3,469,000

4/3/08-5/1 /OB 22,300

5/1 IOB-6/2/0B 4,637,400

6/2/0B~7/1/0B 1,026,600

7/1/08-B/2/0B 672 100

8/2/05-9/210B 4,819,900

9/2/DB-10/3/08 2 184,700

1013/0B-11/3/0B 3,435,100

1113/08-12/1/0B 1,844,700

12/1/08-1/3/09 3_073_100

South Well Gallons Pumped

PER MONTH

Year: 2008

GALLONS

12/4/07-1/1/08 3460400

1/1108-2/1/08 300

2/1/08-3/1/08 2 944 300

3/1/08»4/3/08 9 700

4/3/08-5/1/08 3,761 900

5/1/08-6/2/08 496 000

6/2/08-7/1/08 5,482 100

7/1/08»8/2/08 5 406,200

8/2/08-9/2/08 1,309,400

9/2/08-10/3/0B 2 607,000

10/3108-11/3/08 543 B00

11/3/08-12/1/0B 1,155200

12/1/08-1/3/09 0

TOTAL GALLONS SOLD YEAR

2008

12/4107~1/1/08 2.723 120

1/1/08-2/1/08 2,380 a10

2/1 I08-3/1 /08 2 382 265

3/1/08-4/3/08 21761 180

4/3/08-5/1/08 3,227,610

5/1 I08-6/2/08 4,612,860

6/2/08~711/08 5 929,740

7/1/08-B12/08 5,611,733

8/2/08.912/0B 5,391 ,529

9/2/0B 10/3/08 3,983,694

10/3/08 11/3/08 3 127 313

11/3/08-12/1/08 2,217,557

12/1/08-1/3/09 2 278,490

TOTAL GALLONS SOLD

QUARTER MACHINE

YEAR

2008

264,00012/4/07.111/08

1/1/G8-2/1/0B 251,400

2/1/08-3/1/D8 248,000

3/1lOB»413/DB 352 O00

4/3/08-5/1/DB 372,000

5/1/0B-6/2/08 416.000

6/2/0B-7/1/05 564,520

7/1/0B-B/2/0B 478,910

B/2/0B-9/2/08 435,940

9/2/05,10/3/0B 431 ,590

10/3/0B-11/3lOB 342,450

1 1/3/0B-12/1lOB 320,730

12/1/0B~113109 2564610

TOTAL GALLONS SOLD

INDIVIDUAL READINGS

YEAR

2008

12/4/07-111/08 2,459,120

1/1/08-2/1/08 2 129,410

2/1/08-3/1/0B 2,134,265

3/1108-4/3/08 2,409,180

4/3/08-5/1/08 2,B55,B10

5/1/08-6/2/08 4,195,860

6/2/08.7/1/08 5,365,220

7/1/08-812108 5,132.823

B12/0B-912108 4,955 589

9/2/0B 1 D/3/0B 3,552,104

10/3/0B-11/3108 2 784 B83

11/3/08,12/1/08 1,896,827

12/1/08-113/09 2 02t eat

Date

WATER LOSS

%

12/4/07-1/1/08 21.33%

1/1 IOB-2/1 /OB 21.78%

2/1/0B-3/1/0B 19.10%

3/1108-4/3/08 20.63%

4/3lD8»5/1 /08 14.71%

5/1/D8-6/2/DB 10.14%

6/2/0B 711/OB 8.90%

7/1/OB-B/2/DB 7.68%

8/2/0B-9/2/DB 12 04%

9/2/0B»10/3/08 16 86%

10/3/08~11/3/08 21.40%

11/3/08-12/1/08 25.08%

12/1/08-1I3/O9 25.86%

AUBREY WATER COMPANY
P.O. BOX 85160
TUCSON, ARIZONA 85754
(520) 623-5172

WATER LOSS REPORT
2008

TOTAL 27,176,300 TOTAL 28,230,000 TOTAL 55,406,300

TOTAL 41.893,751 TOTAL 4,734,150 TOTAL 46,627,901
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TOTAL GALLONS PUMPED

PER MONTH

YEAR

2009

GALLONS

1/1/09-2/3/09 2 750,700

2/3/09-3/3/09 2 599,700

3/3/09-4/2/09 3 242,300

4/2/09-4/29/09 3 386 000

4/29/09-6/1/09 5 047,000

GALLONS PUMPED

PER MONTH

NORTH WELL

YEAR

2009

GALLONS

1/1/09-2/3/09 4,800

2/3/09-3/3/D9 2,329,600

3/3/09-4/2/09 388 600

4/2/09-4/29/09 2,471,300

4/29/09-6/1/09 219,000

GALLONS PUMPED

PER MONTH

SOUTH WELL

YEAR

2009

GALLONS

1/1/09-2/3/09 2,755,900

2/3/09 3/3/09 270,100

3/3/09-4/2/09 2,853,700

4/2/09-4129/09 914700

4/29/09 6/1 /09 4,528 000

TOTAL GALLONS SOLD

PER MONTH

YEAR

2009

1/1/09-2/3/09 1,867,640

2/3/09-3/3/09 1,993,530

3/3/09,4/2/09 2 393,280

4/2/09-4/29/09 2 598 360

4/29/09-6/1/09 4 457 050

TOTAL GALLONS SOLD

QUARTER MACHINE

PER MONTH

YEAR

2009

1 /1 I09-2/3/09 253,250

2/3/09-3/3/09 290,230

3/3/09-4/2/09 306,510

4/2/09-4/29/09 315000

4/29/09-6/1/09 472 B70

TOTAL GALLONS SOLD

INDIVIDUAL READINGS

PER MONTH

YEAR

2009

1/1/09-2/3/09 1,614 390

2/3/09-3/3/09 1,703,300

3/3/09~4/2/09 2,086,770

4/2/09-4/29/09 2,283,360

4/29/09-6/1 /09 3,994,180

Date

WATER LOSS

%

1/1/09-2/3/09 32 35%

2/3/09-3/3/09 23.32%

3/3/09-4/2/09 26.19%

4/2/09-4/29/09 23.26%

4/29/09,6/1 /09 11.49%

,A

AUBREY WATER COMPANY

P.O. BOX 85160

TUCSON, ARIZONA 85154

(520) 623-5172

WATER LOSS REPORT
2009

TOTAL 14,042,500 TOTAL 8,670,900 TOTAL 22,713,400

TOTAL 16.161270 TOTAL 2,106,970 TOTAL 18,268,240
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