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BEFORE THE ARIZONA CORPORATION COMMISSION 

PINE WATER COMPANY, an Arizona 
corporation, 

Complainant, 

V. 

STRAWBERRY HOLLOW 
DEVELOPMENT, INC., an Arizona 
corporation, STRAWBERRY HOLLOW 
PROPERTIES, L.L.C., an Arizona limited 
liability company, STRAWBERRY 
HOLLOW PROPERTY OWNER’S 
ASSOCIATION, INC., an Arizona non- 
profit corporation, 

Respondents. 

Docket No. W-03 152A-01-0464 

COMPLAINANT’S REPLY TO 
RESPONDENTS’ COUNTERCLAIM 

Arizona Corporation Commission 
DOCKETED 

JUL 0 6 2001 
DOCKETED BY - 

Pine Water Company (“Pine Water”) replies to Respondents’ counterclaim for deletion 

fiom Pine Water’s certificate of convenience and necessity (“CC&N”) as set forth in paragraphs 

46 through 52 of Respondents’ Answer and Counterclaim (“the Counterclaim”). 

REPLY 

1.  Paragraph 46 of the Counterclaim incorporates by reference each of the preceding 

paragraphs in Respondents’ pleading. Pine Water is not required to reply to Respondents’ 

admissions, denials, affirmative defenses or other responses to the allegations made in its 

Complaint. 
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2. Answering paragraph 47 of the Counterclaim, Pine Water admits the contents of 

this paragrap,, subject to the accuracy of the legal description contained therein. 

3. Answering paragraph 48 of the Counterclaim, Pine Water admits the contents of 

this paragraph. 

4. Answering paragraph 49 of the Counterclaim, Pine Water admits that it is 

precluded fiom providing water service to Strawberry Hollow Phase I as a result of various 

moratoria enacted by the Arizona Corporation Commission (“Commission”). Pine Water denies 

that the “waiting period” for new water service fkom Pine Water is twenty years and affirmatively 

avers that some individuals have been on the waiting list since May 2 1, 1997. 

5. Answering paragraph 50 of the Counterclaim, Pine Water admits that it holds an 

allocation for 161 acre-feet annually of Central Arizona Project (“CAP”) water and has contracted 

with the Secretary of the Interior for the same. Pine Water specifically denies that it has failed to 

take “reasonable steps” to utilize or exchange its CAP allocation or to develop other sources of 

water. Pine Water affirmatively avers that it has been exploring the possibility of a water 

exchange involving the use of its CAP allocation since mid-1997 and believes that a CAP water 

exchange is a viable alternative to consider and that such consideration must include a carehl 

economic and regulatory analysis of implementation costs, environmental effects, impacts on 

downstream water rights holders, and a quantification of reliable alternative surface water flows. 

Pine Water further avers that it has augmented its supplies and increased its operational 

flexibility through, among other things, the development of “Project Magnolia,” a 10,300 foot 

long 8-inch water pipeline connecting the water systems of Pine Water and Strawberry Water 

Company. This project took nearly three years to develop and cost nearly $450,000. The project 

can deliver more than 700,000 gallons of water daily. Project Magnolia includes automated 

control systems that allow immediate detection of decreasing water storage levels in either Pine 

or Strawberry so that the quantity and direction of water can be quickly adjusted to meet demand. 

As a direct result, Pine Water’s CC&N has experienced Stage 1 water conservation levels @e., no 
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water use restrictions) throughout 2001. In contrast, Pine experienced 243 total days of water 

conservation restrictions with 145 consecutive days of Stage 5 water conservation levels, the most 

severe conservation level requiring a 50% reduction in all indoor water and prohibiting all 

outdoor watering except for permitted livestock beginning on May 24,2000. 

Pine Water further avers that it has trucked in more than 9,100,000 gallons of water to its 

customers, has drilled five new wells in the Pine area and six new wells in the Strawberry area 

since 1996, has recaptured significant amounts of water by repairing leaking infrastructure and 

enhanced its water storage capacity. 

6. Answering paragraph 51 of the Counterclaim, Pine Water admits that Well 

Registration No. 55-579973 has been drilled. Upon information and belief, Pine Water denies 

that that well is “capable of producing water to satisfy the anticipated demand of property owners 

within Strawberry Hollow Phase I.” Pine Water affirmatively avers that Strawberry Hollow 

Phase I is located in an area that has historically experienced extreme water shortages and 

continues to experience the same. See Reports of the Arizona Water Commission and the 

Arizona Department of Water Resources attached at Tabs A1 through A3; Report prepared for 

E&R Water Company, Inc., at Tab A4. Pine Water further alleges that the Commission has 

recognized that there is a lack of available water supplies within the Pine Water certificated area 

and has instituted various moratoria on that basis. See Commission Decisions (Nos. 56539, 

56654, and 59753) attached at Tabs B1 through B3. 

7. Answering paragraph 52 of the Counterclaim, Pine Water incorporates by 

reference its replies to paragraphs 46-5 1 of the Counterclaim as set forth in paragraphs 1 through 

6 above. Pine Water further denies that Strawberry Hollow Phase I should be deleted from Pine 

Waters’ CC&N. Pine Water lacks information sufficient to form a belief as to whether the 

Commission’s failure to do so would result in a hardship to existing and future property owners at 

Strawberry Hollow Phase I. 

8. The remainder of Respondents’ counterclaim constitutes their Prayer for Relief, to 

- 3 -  
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which Pine Water is not required to respond. 

9. Pine Water affirmatively alleges that, but for t l e  existence of the moratoria 

resulting fiom an extreme water shortage in the area, it is fit, willing and able to serve Strawberry 

Hollow Phase I on terms consistent with Arizona law, including the rules and regulations of the 

Commission. 

10. Pine Water affirmatively alleges that deletion of Strawberry Hollow Phase I from 

Pine Water’s CC&N would be contrary to the public interest, which is the controlling factor in the 

Commission’s decisions in this docket. Specifically, deletion would be contrary to the public 

interest because it would allow Respondents to circumvent the Commission’s moratoria. 

AFFIRMATIVE DEFENSES 

1 1. 

12. 

13. 

Respondents are estopped from seeking deletion from Pine Water’s CC&N. 

Respondents’ counterclaim is barred by laches. 

Respondents assumed the risk that actions by the State of Arizona could impact the 

use of their property. 

14. Pine Water reserves the right to assert other affirmative defenses as they become 

known through the course of discovery in this docket. 

PINE WATER’S PRAYER FOR RELIEF 

Respondents’ counterclaim is inconsistent with its assertion that it is goJ acting as a public 

service corporation. If Respondents are not a public service corporation, they are not subject to 

regulation by the Commission and do not need to seek deletion from Pine Water’s CC&N. If 

Respondents are adjudicated a public service corporation, then deletion is inappropriate because 

the Respondent, as a public service corporation seeking to provide water utility service in the area 

subject to the Commission’s moratoria, would be, by its own allegations against Pine Water, 

unfit, unable and/or unwilling to provide water utility service. Accordingly, Respondents’ 

counterclaim should be denied. 

... 

- 4 -  
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DATED this )- day of July, 2001. 

F E N M O R E  CRAIG 

Original and 10 cop ie s+ .  
hand-delivered this 4 
day of July, 2001 to: 

Docket Control 
Arizona Corporation Commission 
1200 W. Washington St. 
Phoenix, AZ 85007 

Copy of the foregoing / 
hand-delivered this k 
day of July, 2001 to: 

L p  Farmer 
Chief Administrative Law Judge 
Hearing Division 
Arizona Corporation Commission 
1200 W. Washington St. 
Phoenix, AZ 85007 

Steve Olea Assistant Director 
Utilities Division 
Arizona Corporation Commission 
1200 W. Washington St. 
Phoenix, AZ 85007 

Chris Kempley, Chief Counsel 
Legal Division 
Arizona Corporation Commission 
1200 W. Washington St. 
Phoenix, AZ 85007 

. . .  

... 

/ T6omas R: Wilmoth 
Attorneys for Complainant 
Pine Water Company 
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INTRODUCTION 

The inc reas ing  popula t ion  and consequent increas ing  

demand f o r  water i n  t h e  v i c i n i t y  of Payson has c rea t ed  a 

need f o r  an a p p r a i s a l  o f  t h e  ground-water resources  of  

the area.  

with the U.S. Geological  Survey, i s  conducting a study 

The Arizona Water Commission, i n  cooperat ion 

of the  Pine-Payson-Kohl's Ranch a r e a  ( f i g .  1 )  t o  o b t a i n  

geologic and hydrologic  data t h a t  will assis t  i n  under- 

standing and eva lua t ing  i t s  ground-water resources.  

This r e p o r t  p re sen t s  bas i c  d a t a  c o l l e c t e d  and compiled 

by the  U.S. Geological  Survey on se l ec t ed  water we l l s ,  

spr ings ,  and water q u a l i t y  of t he  Pine-Payson-Kohl's Ranch 

area .  

prepared by the  Arizona Water Commission present ing  f ind-  

A t  t h e  completion of t h e  s tudy a r epor t  w i l l  be 

ings on the geologic  framework of t he  a rea ,  a d d i t i o n a l  

hydrologic informat ion ,  and a d iscuss ion  o f  what i s  known 

about the ground-water resources .  This r e p o r t  on se l ec t ed  

bas ic  data w i l l  se rve  as 'a supp1ement"to the  f i n a l  r e p o r t ,  

arid i s  being publ ished a t  t h i s  time t o  provide t h e  information 

t o  thc  publ ic  i n  a t imely  manner. 

1 
PW 0001-000170 
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Figure Y-Area of Report and Arizona's Water Provinces 
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EXPLANATION OF WELL AND SPRING INFORMATION FOR ARIZONA 

Local Number 

The l o c a l  number o r  well/spring number i s  the  l o c a t i o n  

o f  a wel l  o r  spr ing t o  the n e a r e s t  10 ac res  i n  an abbreviated 

form. 

Survey i n  Arizona a r e  i n  accordance w i t h  t he  U . S .  Bureau o f  

Land Management's system o f  land  subdivis ion.  

i n  Arizona i s  based on the Gila and S a l t  River meridian and 

base l i n e ,  which divide the  s t a t e  i n t o  four  quadrants.  

quadrants a r e  designated counterclockwise by the l e t t e r s  A ,  B ,  

C ,  and D. 

i n  A quadrant ,  t h a t  north and west i n  the  E quadrant,  t h a t  

south a n d  west i n  the C quadrant,  and t h a t  south  and e a s t  i n  

D quadrant.  

township, t he  second the range, and the t h i r d  the s e c t i o n  i n  

which t h e  wel l  i s  s i t u a t e d .  The l e t t e r s  A ,  B ,  C ,  and D a f t e r  

the s e c t i o n  number ind ica t e  the  well  l o c a t i o n  within the  

sec t ion .  

the second the  40-acre t r a c t ,  and the  t h i r d  the  10-acre t r a c t .  

Thost' 1c.ti;crs a l s o  a r e  assigned i n  a counterclockwise d i r e c t i o n ,  

bc~;iriii.i 111: in thc r ior thcas t  qua r t e r .  If thc  l o c a t i o n  i s  known 

w i  L l i i i i  t h [ a  lO-iu:rc? t r a c t ,  th ree  l e t t e r s  a r e  showri i n  t h e  w e l l  

riii1iillt1r. Ipor oxamplo, t hc  nunibor C-04-02 1 7 C A A  des igna tes  the  

w o l l  0 1 0  s p r i r i g  :is lwing i n  t h e  NE1/4Nl<l/&Wl/It Sec.  19,  T .  4 S .  , 

The wel l  and spr ing numbers used by the  U.S. Geological 

The land  survey 

These 

A l l  land nor th  and e a s t  of  the  poin t  o f  o r i g i n  i s  

The f i r s t  d i g i t  of a well  number i n d i c a t e s  the 

9 

The f i r s t  l e t t e r  denotes a p a r t i c u l a r  160-acre t r a c t ,  

PW 0001-0001 72 
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R. 2 W. Where more than one wel l  o r  spr ing  i s  within a 10- 

acre  t r a c t ,  consecutive numbers beginning with 1 a r e  added 

as s u f f i x e s .  

Oversize sec t ions  occur i n  a few a reas  i n  the s t a t e .  

Where a s e c t i o n  i s  more than a mile i n  any dimension, the  

excess a r e a  i s  considered a p a r t  o f  t h a t  s ec t ion  and has 

the  same s e c t i o n  number. The overs ized  sec t ion  i s  divided 

s o  t h a t  a square-mile unit i s  ad jacen t  t o  a normal s e c t i o n  

within the  same township; the  r e s t  of the sec t ion  i s  considered 

a sepa ra t e  u n i t  i n  which appropr ia te  N ,  S ,  E ,  o r  W l e t t e r s  a r e  

ass igned,  depending on whether t h e  excess land i s  no r th ,  south,  

e a s t ,  o r  west of the square-mile u n i t .  For example, the  num- 

ber  C-14-25E12DDD designates  the  wel l  o r  spr ing  as being i n  

the  SEl/bSEl/kSEl/4 o f  t he  e a s t e r n  u n i t  of Sec. 12,  T .  14 S . ,  

R .  25 W. H a l f  townships and ranges occur i n  a few a reas  of 

the s t a t e  and a re  designated by t h e  l e t t e r  E1 following the  

township o r  range; f o r  example, C-05-12HO9CBA o r  C-OqHO2 1ODDD. 

PW 000 1-000 1 73 
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Use o f  Water 

~ 1. 

1 
E ‘  

A 
B 
c 
D 
E 
F 
H 
I 
M 

A i r  Conditioning 
Bot t l ing  
Come r c  i a l  
Dewatering 
Power Generation 
F i r e  Pro tec t ion  
Domes t i c  
I r r i g a t i o n  
Medicinal 

C 
E’ 
G 
H 
0 
P 
S 
T 
W 
X 
Z 

N 

P 
R 
S 
T 
U 
Y 
Z 

F i n i s h  

I n d u s t r i a l ,  includes 
Mining 

Public S a f e t y  
Recreation 
Stock Supply 
I n s t i t u t i o n a l  
Unused 
Desal inat ion 
0 the r  

Porous Concrete 
Gravel Pack with Per fora t ions  
Gravel Pack with Screen 
Horizontal  Gal lery 
Open End 
Perforated o r  S l o t t e d  
Screen 
Sand Point  
Walled 
Open Hole 
Other 

Water Level 

The l e t t e r s  i n  place o f ,  o r  a f t e r ,  the  water l e v e l  i nd ica t e  

the  method o f  water-level measurement o r  the s ta tus  of the s i t e  

a t  t hc  time of measurement; i f  no l e t t e r  appears,  t he  measured 

water l e v e l  represents  the  t r u e  s t a t i c  l e v e l  a t  the  s i t e  i n  f e e t  

b c l o  w l a n d  surl’ilc (? . 
*~ 

A.irlinct Maasurcmcnt 
(:;llibr;lted Ai r l ine  Mc;] surerncrit 
Dry 
E:; L i l r l : l  L u l l  
I ~ ’ l i ~ w i i i ~ ; ,  but hoad could not  bc riieasured 
P r o  s sur (1 -I; e Me a sur eriie n t 
(; ; i l ibratcd Prcls sure  -Gage Measurement 
Triterprctcd from Geophysical Logs 
M;triomc, t c r  Measurement 
Hcportcd, method not  known 
S tccl-Tape Measurement 
El(! (: 1; ri c -Tape Mca sur  emen t 
C ; r l i L m i ; o t i  Electric-Tape Measurement 
O t i i c i r  

. 
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6 
Dischame 

The l e t t e r  following the  discharge i n d i c a t e s  the method 

of discharge measurement. 

B 
C 
E 
F 
M 
0 
P 

R 
T 
U 
V 
W 
Z 

B a i l e r  
Current Meter 
Estimated 
Flume 
Total ing Meter 
Or i f i ce  
Pitot-Tube Meter 

Reported, method n o t  known 
Tra jec tory  Method 
Venturi  Meter 
Volumetric Measurement 
Weir 
Other 

( Includes Cox Meter) 

Method Constructed 

A Air-Rotary 
B Bored o r  Augered 
C Cable-Tool 
D 
H 
J 
P 
R 
T 
V 
W 
Z 

Dug 
Hydraulic Rotary 
J e t t e d  
A i r  P e rcus s ion  
Reverse Rotary 
Trenching 
Driven 
Drive and Wash 
Other 
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E .  
A 
B 
C 
D 
E 
F 

II 

I 

I 

G 
H 
I 
J 
K 

L 
M 
N 
0 
P 

Q 
S 
T 
U 
V 
Z 

Type of Log Available 

D r i l l i n g  Time Log 
Casing-Collar Log 
Cal iper  (Diameter) Survey Log 
D r i l l e r  s Log 
E l e c t r i c  Log 
Fluid-Conduc t i v i t y  o r  F lu id-  

Geo log i s t l s  Log o r  Sample Log 
Magnetic Log 
Induct ion Log 
Gamma Ray Log 
Dipme t e  r o r  D i rec t iona l  

Later log 
Microlog 
Neutron Log 
Microlaterlog 
Photographic Log (TV, S t i l l ,  

Movie) 
Radioac t i v e  - T r  ac e r  Log 
Sonic Log 
Temperature Log 
Gamma-Gamma Log 
Fluid-Velocity Log 
Other 

R e s i s t i v i t y  Logs 

(Inclinometer) Survey Logs 

Type of Spr inq  

A Ar tes ian  P Perched 
C Contact S Seepage o r  F i l t r a t i o n  
F Frac ture  T Tubular-Cave 
G Geyser Z Other 

Permanence 

I I n t e r m i t t e n t  
P Perennial  
S Seasonal 
Z Other vz 

Improvements 

B Boxed Basin N None 
C Concrete Basin P Pond 
('I Cal l c ry  R Pipe 
11 Spring House T Trough 
L Lined Z Other 

7 
. ,.. - .. 

PW 0001 -0001 76 



cid 
I-r- 
o r 0  

IT 
C 

\ * 
0 

\ \  \ 
N rP r- 
0 0  0 

L T ' L  M a  W 
1 1 1 1 1  l l l l l  I l l  I I  I I I l l  I l l 1 1  1 1 1 1  1 1 1  I 
1 1 1 l 1  1 1 1 1 1  m a l l ,  I l N 9 1  I O l l l  1 1 1 1 1  I l I l m  I I I I C  

NN (UN 0 n U: 
f i n  

N (UN 3 d m  M M * d U I  M*Y,  If? dF1 NUI UI m m  
l- f-i- +I-* r- r-r-f-r- r-I-I- + I-* r-r- r- r - e  
0 m.3 cY.00 0. 0e3.0 m V . 0  0 o r 0  mor 0 0 . 9  

I l l \ (  1 1 \ \ 1  \ \ I \  I \ \ \ \  \ \ t \  \ \ I \ \  1 1 \ 1 1  1 \ 1 1 \  
I l l  I I I  I m a i w  i m r n d t u  4 W I ~  M ~ I U I ~ C U  i i m i i  I N I I ~ .  

0 0  0 NNNC 0 C d -6 H O  c) C d  
\ \ \  \ \  \ \ \ \ \  \ \ \ \ \  \ \  \ \ \  
4 * e  e d  r- ONInr- r- r- 0 c w  r c +  r- r - 4  
0 0 0  O G  0 0 0 0 0  C 0 d dd 0 0  0 0 0  

r. d d  dc.d d dddH Hdd d A d  d d  d d H  

LL Y 
W J  a mu) + T U  t P J ~ W  I L ~ Y : ~ )  v) a >  > t- 

oc 0 0 0  0 0 0  0 0 0 0 0  0 0 0  0 0 0  0 0  0 a o  
I 1  0 0  O l O O 1  O O O l *  l o o o m  0 0 r n l . D  c Y . 0 1 0 0  I l O l l  l o l l 0  
I 1  .. . I . . I  0 . .  1 .  I . . . .  ... I .  . . I . .  1 1 . 1 1  1 . 1 1 .  

0 a  0 3 N  *.La e a d d m  or-u r- m u  6 l - l  ai N +  
- 9  9 VIN m I - 9  Cn m O 9 d  m m m  e r -9  LnCl N 6 N  

d 

m 

a03 0 0 0 0  UIO m o c  0 L F t  
1 1 1 1 1  I 1 1 1 1  d 9 9 1 1  I O O r d U  0 0 1 1 0  o m 1 9 1  1 1 1 1 1  l l c . l 6  
1 1 1 1 1  1 1 1 1 1  N d d I I  I N d d d  J I 1  1 9 - 1 1 N l  1 1 1 1 1  1 1 - 1 6  

1 1 1 l 1  1 1 1 0  I I  I 1 1 1  I I 
1 1 1 1 1  I I I I I  L T X X X I  txacxx 0 1 1  I I  I X X C L P  P P O O U  5 0 ~ x 1  

UJ 
1. 

L 
1' 
4 

.U 
V 
a 
0 
m 
0 

N d 
n a 
a 
0 

0 

% 
(TU 

f?f.-l 
c o  
0 0  

I I  
0 3  
d a - 4  

I 1  

a a  
a a  

c.d 

e a  

N 
a 
Q 
3 
F, 
0 

0 

I 
0 
I 4  

1 
.1 

d 

6 
V 

0 
.v 
0 

0 

a 

6 

s-d ... IU 
0 
V 
ffi 
N 
0 

P a  e a  
m m 
c o  
0 0  
dd 
I I  
0 0  
d d  
I 1  
a 4  

a a  
V 
P 
V 
I 

V 
V 
V m 

n a  
a .D 
o n  
m PI 

3 
.m 
3 
.? 

u 
V 
V 
t 
0 

M 
V u 
lr 
0 

3 
V 
0 
r 
0 

a a a u 
.n 
3 n 
3 

a 
m 
0 
nJ 

Y V  
a V 
t m  
0 0  

Lr 
.5 
a a r. 

0 

a 
(v 
m 

U 

0 0 

3 
d 
I 
C 
d 
I 
U 

0 

cl 
d 
I 
0 

I 
c. 

U 

c o  0 

0 

I 
0 
r( 

I 
.J 

d 

0 
0 " 
I 
0 

0 0  

0 0  

I I  
0 0  

I 1  

6.4 

d d  

0 

I 
0 

I 
a 

d 

d 

3 0  
4- 
I 1  
0 0  
d& 
I 1  
a 4  

0 0  
4 6  

0 
6 

I 
0 

0 0  
& d  

I I  
O C  

I 1  
4 6  

- a  

0 
d 
I 
0 
6 
I 

0 

I 
c. 

0 

C 

I 
0 

6 
9 

1 
0 
0 
I 
a 

d 
0 0 0 

d 
I 
C 
..I 
l a 

d 
I 
0 
c. 

d 

L n  
I 

& 

0 
I I 

a 
1 
0 

I 
U 

" 
I 1  
0 3  
rtd 

! 1. 

I 1  
0 c. 

0 
I 
U 

d r( 

I 
a 

- 
a 
I 

c. 
l 
a 

6 
I 

d 
I I 

4' 
I 
c 

PW 0001-000177 



I.. 

Q 
0, 
3 
C 
4 
0 c 
8 
I 
I 

m 
01 

2 
5 
c 
m 
K 
a - 
l-l 

x 
c 
0 

% 

2 
a 

p. 

01 c 
4 
p. 

01 
c 
e, 
c 
4 

0) 
l-l 
l-l 
4) 
3 
'LI 
al 
e, 
0 
8 
rl 
al 
0) 

cc 
0 

P 
s4 

al 
0: 
I 

l-l 

01 
l-l 

t9 

a 

8 

pm 

IL 
W 

r( NdN -&I -&Id N r( @tu F a a a  oc m v a a m u  o a m a v  o m a a o  v o u o u  v . ~ u m v  o a a a n  
3 a o o o a  a a a m m  v a a u a  a m m o m  u o u a a  a a m m m  v m v v m  v v u m m  
L a o v o m  m m m m a  m a a u a  a u a u v  v v n o o  o n o o a  v o o v o  0 3 0 a a  
_I o o r ( - w  ( U N ( L ' N ~  o e o o o  o o o o o  o o c o o  o o o o o  o o o o o  o c o o o  

m 9 U . E . 9 0  0 0 0 3 N  N m m m V I  V I m m m m  Fbmmmm P I m F l m J  * # v ) U I J )  v ) G Q C O a  

- - - - - - - - - - 
1 l 1 1 1  1 1 1 1 1  I l - . I I l .  1 1 1 1 1  1 l 1 1 1  1 1 1 1 1  1 1 1 1 1  1 1 1 l 1  
~ a a a a  u a ~ a a  a a a a u  ~ a a a a  a a a a a  a a a a ~  a a a a a  a u a a u  

ut\ o u w m  
W B O N  

tnz XI- 
V -  

n n z  
o a a  

1 1 1 l 1  
1 1 1 1 1  

1 1 1 1 l  
1 1 1 l 1  

1 1 1 1 1  
1 l 1 1 1  

I I I I I  
0 1 1 1  

1 l 1 1 1  
1 1 1 1 1  

I l l 1 1  
1 1 1 1 1  

1 1 1 1 1  
1 1 1 1 1  

1 1 1 1 l  
1 1 1 l l  

I I I I I  
1 1 1 1 1  

I W -  
i r V  a 
t t n  
u w  
u w  
W U  

s w  
I-- 

n u  
w n  

1 1 1 l l  
1 1 1 l l  

1 1 l 1 1  
l l l l l  

l l l l l  
1 1 1 1 1  

1 1 l 1 1  
1 1 1 1 1  

I I I I I  
1 l 1 1 1  

I I I I I  
1 1 1 1 1  

1 1 1 l 1  
1 1 1 1 l  

1 1 1 1 1  
1 1 l 1 1  

1 l 1 1 l  
1 1 1 1 1  

1 1 1 l l  
I I I I I  

1 1 1 1 1  
I I I I I  

I 1 1 1 1  
1 1 1 l 1  

.T. 

n i  I I I 
I 1 1 1  

1 1 1 1 1  
1 0 1 1  

1 1 1 1 1  
1 1 1 1 1  

I 1 0 1  
1 1 1 1 1  

I 1 1 1 1  
1 1 1 l 1  

1 1 l 1 1  
1 1 1 1 1  

i m n i  I 
I I I  

I C J h C  I 
I I 

I Q I O I  
I l l  

I I I I I  
1 1 1 1 1  

I 1 0 1  I 
I I  I I  

1 1 1 1  
I I I I U  

1 1 1 1  
U I  I I I 

I 
.(a u u  I I 

I a a a e  I l l 1  
V I  I I I 

I 
i a a u e  ~ a a u u  u a u a a  

I 
1 
I 

I O 1  I I 
l c D l  I I 

r( 

I 1 0 1 1  
I 1 4 1  I 

I I I I I  
1 1 1 1 1  

1 1 1 l 1  
1 1 1 l 1  

O D  I O  I 
0 0  I u I 
& A  

1 1 1 1 1  
1 l 1 1 1  

* N 
I I I-* I 
I I  I 

1 1 l 1 1  
I I I I I  

1 1 l 1 1  
1 1 1 1 1  

1 o t 1  
I I I I I  

1 1 1 1 1  
1 l 1 1 1  

1 1 1 1 1  
1 1 1 1 1  

l l l l l  
1 1 1 1 1  

PW 0001-000178 



1 .  10 

W O  

I l l 1 1  1 1 1 l 1  I I I I I  1 1 1 1 1  1 1 1 1 1  
I I I I I  I 1 1 1 1  1 l 1 1 1  1 1 l 1 1  1 1 1 1 1  

I 1 1 1 1  1 1 1 1 l  1 1 1 1 1  
1 1 1 1 1  1 1 1 1 1  1 1 1 l l  

O I I I  I I O I  1 1 1 l 1  I I I I I  1 1 1 1 1  
I l l 1 1  1 1 1 1 1  1 l 1 1 1  1 1 1 l 1  I 1 1 1 1  

I I I I I  1 l 1 1 1  I I I I I  
I I I I I  1 l 1 1 1  1 1 1 1 1  

rl 
L) 

& 
m 
s 
0 
c 
m cc: 
m 
c 
l-l c 
0 
Y 

I 
K 
0 
m 

P. 
0, 
K 
rl a 
0, c 
c, 
E 

% 

.ri 

m 
r( 
rl 

r" 
TJ 
0, 
c, 
0 
0, 

l-l 
Q, 
v) 

I 
1: 
I 

0 0 0  
I I O I O  

0 0 0 0  
I O h 0 0  

0 3  0 0  
0 0  I G O  
. . I  .. 

VIM N m  
9 9  4 u l  

0 0 0  
I 0 3 0  I 
I e . .  I 

0 4 4  
.t8In 

0 0 0  
( t o 9 1  I 

0 . I  I 
r- 4 LU 

N 
#-I 

d 

01300 l n o o o o  
( D N Q . t ( F ,  
a l ( D Q ) b ) L n  
4 4 4 4 . t  

0 0 3 c o  
O l n N m o '  
S J ) P Q p c  
u 4 . 5 4 4  

0 0 0 5 0  
m m . t f i +  
mcD?Db)ln 
v u 4 u . t  

0 0 0 0 0  O O O N e  33000 
m m m m l n  O J U l n J  9 b O d . D  
l n n 4 d d d  0 0 0 0 0  0 0 0 0 0  
4 4 l n I n m  I n M L n l n U I  lnlnrnrnrn 

o c o o o  
a o 0 J ) o  
m N U d d  

In 
( 0 1  I I I 

1 1 1 1  

1 
v) 

I I  I 
I I x x  I 

I 
I Y X X X  

0 1 1 1  
I I I I I  

I I 
x x x x x  o x x i o  I X X O Q  X X % X %  X X X X X  

I 1  I 
I I l n S l  

I I I I  
9 1  I I I 9ln9lnln 

k 
0 

n 
-0 
L 
00 

I s s  E 2  
1 

QI I x x  
I 

1s I fl: 
I 

X f Q  1 - 0  
I 

I 
I 

al cc: 
I 

P I  

e 

. 
n 
W 

4dd.44 
\ \  a 5  
N O  
\ \  
" 
C d  

\ 
0 
m 
\ 
9 
0 

A 
P 
Q 
P 

I 
I 
I 

1 .u 

PW 0001-0001 79 



.~ I.. . . 

11 D . .  
1 

I 
I 

0 
0) 
k 
0 

n 
d N  

v v a n a  
amaav 
o o a a a  
m a m m m  
d"NN 

0 0 0 0 0  
H d r l H H  
I 1 1 1 1  
& A H M A  
H r l r l d d  
1 1 1 1 l  
a a a a a  

m a a m m  
q a m o u  
m a u + z i ( D  
rE 3r 1 3  0. 6 
0 0 0 0 0  

0 0 0 0 0  
U H H H H  
1 1 1 1 l  
0 0 0 0 0  

v n a o m  
a a m a v  
aaamm 
0 0 0 0 0  
d H H H H  

0 0 0 0 0  
H d H H H  

m o a t n v  
m m v v v  
O P U U 4  

ONNNN 
dNNNN 

0 0 0 0 0  

1 1 1 1 1  
O O O O C I  

ddddrl 

v o o o m  
N N N N V l  
NNNNO % c m 

& 

A 
U 
V 
0 
2 

O O O O H  

1 1 1 1 1  
0 0 0 0 0  

1 1 1 1 1  
H d H H d  

a a a a a  

a * 
1 1 1 1 1  
a - a a e  r( c 

0 
5 
k 
5: 
2 a 
I u c 

I I I I I  I I I I I  1 1 1 1 1  1 1 l 1 1  1 1 1 l l  l l l l l  1 1 1 1 1  1 1 l 1 1  
1 1 1 l 1  I I I I I  1 1 1 1 1  I 1 1 1 1  1 1 l 1 1  1 1 1 1 1  1 1 1 1 1  1 1 1 1 1  

rl a 
P) c c, 'W - 

3 
+IO u w  
W1. 
f W  
W O  
w -  

a v  

a w  
n m  

C 
rl 

r( 
a 

1 1 l 1 1  1 1 1 1 1  1 1 1 1 1  1 l 1 1 1  I l l 1 1  1 1 1 1 1  I 1 1 1 1  1 1 l 1 1  
l o l l  l l l l l  l l l l l  1 1 1 l l  1 l 1 1 1  l l l l l  1 1 1 1 1  1 1 1 1 1  

PI 

r" 

I 
I 

A 

U L L  v u  
23 
u o  

a a  n w  

I X ~  n 

I 1 1 1 1  
I I I I I  

I I to I 
I I  I 

I 
u e a a  I 

1 1 1 1 1  
1 1 1 1 1  

O O P o o  

a s a a a  

I I I I I  
I I I I I  

I P O O P  
I 

a a a a a  

l l l l l  
1 1 l 1 1  

oooo I 
I 

a a a u a  

1 1 1 1 1  
1 1 1 l l  

1 1 1 1 1  
1 1 1 1 l  

1 1 1 1 1  
1 1 1 1 1  

I I I i n  
1 1 1 1  

I 
a a  I a a  

1 l O 1  I l l l l  

I o n  I o  
I I 

I 
a a a  I a 

1 1 1 1 1  
1 1 1 1 1  

I o n n o  
I 

I 
i v u e a  

0 
rn 
k 

u w 
8 

* 
cu. 
3 

U 
a 
w 
U 

I 

r( 

u 

. 
rc 
P m 
t. 

I 1  I 
I 1 4 4 1  

I 
I - 

PW 000 1-000 180 



--. -- I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 2  

'CJ 
al 
1 
E 
M 
Q 
E 
0 
V 

I 
1 

m 
al 
L. 
m 
c 
V 
C 
m 
K 
m - 

In 
f- 
01 

I l \ l  I 
I I ln l  I 

N 
\ 
PD 
a 

- 01 
9 
01 
d 
\ 1 1 1 1 1  

l l l l l  
1 1 1 1 1  
1 1 1 1 1  

1 1 1 1 1  
1 1 1 1 1  

0 
\ 
9 
0 

69 
0 0  

1 1 1 1 1  
1 1 1 1 l  

> 
I I  I I  
I I f - I  I 

1 l 1 1 1  
1 1 1 l 1  

m 
m 
0, 
c.. 

I 
I 

m d  01 
r-b m 
0101 01 
c..d - 
\ \ I  I \  
N O 1  I O  
N d  d 
\ \  \ 
(D9 0. 
0 0  0 

t 

\ \ \ I  I 
OIUlUl I I 
ar.& c\i; 
*moD 
0 0 0  

a 
a e c w v )  %ai- 

0 0 0  
0 0 0 1  I ... I I * a m  
m m d  

(L m a  u). 

0 0  0 
N O 1  I O  
. . ( I  

O N  0 
O.m 4 

aumu) 

0 0 0 0  
00011) I . . . . I  
b 4 O J  
4 4 4 0 .  

w a a t z u  

0 0 0 0 0  
o o m o o  
m l n c d d  
f - - l N m N  
..... 
c.l 

0 0 0 0 0  
oor -00  
W N O O M  
o 9 m 4 -  
..... 
4-dd.4 

0 0  0 
0 0  I O  I 
. . I  . I  

9 Q  
4~ m 

0 0 0 0 0  
9 0 r n O N  

0 0 0 0  
l o o m 0  
I .... 

m 0 1 w a  
d d d  

..... 
m o r n o N  
m U l N N 4  

r( c 
0 
X 

0 
:: 
2 
m 

a 
I 
al 
c 
rl 
0. 

oolnoo 
N L n N N m  
bf-bt-9 
* e * * m  

0 0 0 0 0  o o o o m  0 0 0 3 L n  
O D U l ( 0 4 4  O I N O O O  Q l ( D N O b  
0 0 0 0 0  0.01000 o I @ O I o I Q  
m m u l l n m  4 4 m m m  * u u * 4  

3 0 0 0 0  
b b Q L n m  
9 9 9 9 9  
* 4 * 4 *  

0 0 0 0 0  
mf-a laJ f -  
9 9 9 9 9  
*U*** 

r - o m 0 0  
J 0 0 . 0 0  
m m  -ld 

O O O I n  
O N N *  I 
.-ldcI-l I 

0 c o o  
4 I LnNN 
d I d d M  

0 0  m o  
N 4  I (DO 
rrdl  rl 

w o m n  
1 9 4 0 0 1  
I N-l 

z 
v) 

z 
k 

w w  
2 I LLw 
M Z W l .  

U 

U 

w a t  v 
a - w z  

I I I  
x I .% I I 

I 
X I K X X  

I I  
a a x i  I 

I l l  I 
1 1  1 x 1  

I I  I 
1 I Y Y  I 

I 
X % X  I 1  O X X X %  I X X Y r (  

I I  I l m Q  I I I I  
m m m l  I 

I I  
9 9 9 1  I 

I I 
M I  Q 9  I - I I  Lnm I 1 9  

I 1  
9 9 9 1  I 

I t  I 
I 1  t m ( D  9 m 9 m u - l  

m 
.o 
k 
0 
0 
0, 
K 

I I L X X  r x r a a  

\ 
N 
N 
\ 

\ \  
N O  
d d  
\ \  
N d  
d0 

d 
d 

d m r n  d 
V V Q V O  

****a 
m m m m m  

c)3aon 
o o a u a  

. . ._..  
v v f f i m r n  
V Q ) P P O  ~ u v a - a a  

+r- ' l j iL a 
N N N N N  

1 1 1 1 1  
a a a a u  

PW 0001-0001 81 



I .  13 

I 
I 
I 
1 
I 
I 
I 
I: 
I-' 

'CI 
W 
1 
C 
rl 
c, 
E 
0 
0 

I 
I 

0 

k" 

5 
m 

E 
(D 

a 
d c 
0 
Y 

E 
0 

a - 

m 

p. 
0)  
F: 
rl n 
0)  c 
c, 
c 
.rl 

a 
d 
d 

5 

f 
P 
W 
c, 
0 
W 
rl 
Q, m 
cc 
0 

D 
'p 
k 
0 
0 
0, 
p: 

I 

d 

0, 
#I a 
m 
b 

. 

r( 

v u 4 v o  
v o 4 0 0  
4 J < * 9 9  
m m m m m  
n n a a a  

(CFI r ( N  
o c e v v  
e a o n o  
a a a a a  

m r( 

U O ~ V V  

d H r ( r ( N  
m m m m m  

o n a m m  
a a o o o ,  

N 
vffivna 
m m m u a  
m v o o u  
NNUlInnrC 
m m o o c  

111 

o o a m a  
e a n n a  
U)Q:m9r ( '  
NNNfUO J 

4 
0 
0 a 

0 0 0 0 0  

r (dr ( r ( r (  

1 1 1 1 l  
a a a a a  I I I I I  

a a a a a  

1 l 1 1 1  
1 1 1 1 l  

1 1 1 1 1  
1 1 1 1 1  

O I I I  
1 1 1 1 1  

I I I I I  
1 1 1 1 l  

I I I I I  
1 1 1 1 l  

1 l 1 1 1  
1 1 1 1 1  

1 1 1 1 l  
1 1 1 1 1  

I I I I I  
1 1 1 1 1  

W -  

3 cu) 
4 W  U w  
w a  
I W  
w o  e- 

a v  

n a  

rl) 

I 1 9 1  I 
I 1 - 1  I 

b 
I I I I I  
1 1 1 1 1  

1 1 1 1 1  
1 l 1 1 1  

I I I I I  
I I I I I  

1 1 l 1 1  
I 1 1 1 1  

I I I I I  
1 1 1 1 1  

1 1 1 1 1  
l l l l l  

1 1 1 1 1  
1 1 1 1 1  I 

1 
I 
I 
I 
I 
I- 
I 

1 1 1 l 1  
1 1 1 1 1  

1 1 1 1 1  
1 1 l 1 1  

1 1 l 1 1  
1 1 1 1 1  

1 1 1 l 1  
I I I I I  

I l l 1 1  
1 1 1 1 1  

1 1 1 1 1  
I l l 1 1  

I I I I I  
I 1 1 1 1  

1 1 1 1 1  
1 1 1 1 1  

I. 

o n i  I I 
1 1 1  

i o i n o  
I I  

0 0 1  I I 
1 1 1  

1 1 1  
I l l  

I I  
V I  I 

P I  I I I 
1 . 1  I I 

p o i  I I 
I l l  

I I  
I I  

I 
* I  

I I o n  I 
I I  I 

I I  
I I  

I 
I C' 

r ( ~ a  
a 

3) 

I 
a I u 3 m  I I  u v u  I I I 1  

I i a a a  a a a a a  a e a a a  e a a v v  

4 0 F . 4 3  m o r - m m  
(r! N 

* = e l  I 
u 4 4 1  I 

O I C ,  I I 
0 I . U I  I 
r( 

c . 0  I C ?  
4 J  I m u  I I  l m l  

1 1 1 4 1  
I I O 0  I 
I I W Q I  

d 

I -  
j r z c  m 

1 1 4 1  I 
1 1  I I  

9 
I I I 4 1  
1 1 1  I 

m 4  
m d  I I I 

1 1 1  
I l l 1 1  
1 1 1 1 1  

PSW 
L O L  
t ) O L  

~ l l l l  
I 1 1 1  

1 1 1 1 1  
1 1 1 1 1  

1 1 1 1 l  
I I I I I  

I 1 1 1 1  
I l l 1 1  

PW 0001-0001 82 



.. . __ 

14 

N 
9 
0, 

I 1 \ 1  I 

\ 
m 
0 

U 

1 1 2 1  I 
1 1 1 l 1  
1 1 1 1 1  

I l l 1 1  
1 1 1 l 1  

1 1 1 1 1  
1 1 l 1 1  

I I I I I  
l l l l l  

I I  I I I 
I I  I I I 

0 
I I  1 1  
I 1 0 1  I 

9 

K Z - W  a 
I 

m m m  I m 
N N  U 

I I I I I  
1 l 1 1 1  

I I  I I I 
I I  I I I 

1 1 1 1 1  
1 1 1 l 1  

# I 8 1 1  
1 1 1 1 1  

m - :i 
a 

In m 
IC I- 
OL * 
\ I  I I \  
I 3 1  I I d  
N U 
\ \ 
Q) c' 
0 d 

U d 

m m m  m 
r-br- r- O ' m m  0' 

\ \ \ I  \ 
inU+ I N 
N o -  0 
\ \ \  \ m o c  U 
O d d  U 

U U O  U d d U W  
I \ \ \ \  
I s c r m  

\ \ \  
r- wr- 
c 0 0  

m a  

0 0 0  
0 I O 0  I 
. I  . . I  

0 InU 
U r n  

c( 

atxv)+c 

0 0 0 0 0  
000011) 

I n I C 9 6 D U  m - 0 ,  

.,... 
m m a  X N  

a J e  

a w k  
w w w  
C > W  

% A -  

0 0 9 0  
I m o m 0  
I e . . .  

0 0 
9 1 1  I O  
. I  I I . 

Q U 

0 0 0  0 
0 0 0  I O  

e . .  I . 0 0 0 0  
0 0 0 0  I 

e . . .  1 

0 0 0 0 0  
0 0 0 0 0  

e . . . .  

0 0 0  
l e 0 0  I 
I e . .  I 

Incur- N 
d U O  U 

O N I n Q  
r(dd 

N Q G 0 - I  
d InNV) 

m 0 I.) 
N O 0  - 4 + m  U In 

O O O O I n  
r - ICInON 
NNtU(DPI) 
InmInmIn  

m o o o o  
9 ( D U t - N  
O o U 9 m  
s s m m r n  

0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  
O*a#Q)l -  
N U d U U  
rnrnrnlnrl) 

0 0 0 0 0  
* r - * * N  
99Int-r- mmIn11)m 

N O 0 0 0  
NNNNN 
mmlnU)m 

0 
I l r c l  I 
I I  I I  

0 0 0  
1 0 . 1  9 0  
I I N  

N 0 0  
I n 1  1 0 0  
d l  I N d  

9OInIn In  
& I n m o m  

U 

o m o o m  
I n m m m e  

U U  

O O O O G  
rnrnmrnm 

N N  
o o e  

I O 0 9  I 
I N 9 m  I 

S 
u) 
w z 
L 
w 

c 

1 1 1  n i  I I X  
I 

nn I o x  
I l l 1  

X I  I I I 
I 1  
I I Q O O  n o x x n  a n x x x  n x x x x  n x x x x  

9 

m m m m r -  
4 

0 0  N 

m m 9 9  I 
45 '0.1 I I l l 1  I I I Q  1 1  I 1  

I l a 1  I 
I 

.8 I a m 9  I l l 1  
I I I I In 

u a  w - 
I n n o n  I x r n x  ... 

0 
W 

w !J 
+ A  

O L  
0 
V 

r 

an 
\ * 
0 

0coQ)tn 
H d U O O  

I 
I 
I 

PW 0001-0001 83 



I 
I 
0 
I 
I 
I 
I 
I 
1 
I 

-- - . . . . . -  

1 5  

rn 
0 
1 c 
-4 
c, 
E 
0 
0 

I 
I 

(II 
0 

9 
c 
V 
E 
(II tz 
n 

P I  c 
0 
Y 
I c 
0 n 

a 
al 
E 

I 

2 

2 
al c 
e, 
C 
.r( 

Q 
l-l 
l-l 

r" 
rn 
al 
c, 
0 
Q, 
l-l 
0, 
n 
k 
0 
n 
W 

0 
al cr: 
I 

4 
0, 

l-l 
P m 
t-. 

ko 

. 

P 
W 

I 
3 
2 

a 
o m u a a  
m o a a m  
o m o m m  
LnrnU.CN 
N N N m l l  
NNNNN 

o a m o m  m o m m n  o m u o a  m o m m a  
0 0 0 0 4  0 0 0 a a  
rnoorno * . e o 1 4  
MlUNNI.) 0 F ) N N N  J 

U 
0 
0 
A 

m m o o o  

1 l 1 1 1  
1 1 1 l 1  

I I I I I  
I I I I I  

1 1 l 1 1  
I I I I I  

1 1 l 1 1  
1 1 1 1 1  

I I I I I  
1 1 1 1 1  

1 1 1 1 l  
1 1 1 1 1  

1 0 1 1  
1 1 1 1 1  

W -  

3 
I- 'A 

' 4 w  

a v  

a w  
w a  a m  
w n  
L W  

c- 

0 

I I m l  I 
I l d l  I 

0 
l o l l  
1 1 1 1 1  

I I I I I  
1 1 1 1 1  

I I I I I  
I I I I I  

1 1 1 l 1  
1 1 1 1 1  I 

I 
I 
I 
I 

1. 
I 

I. 

I l l 1 1  
1 l 1 1 1  

I l l 1 1  
I 1 1 1 1  

I I I I I  
I I I I I  

1 1 l 1 1  
1 1 1 1 1  

1 0 1 1  
1 1 l 1 1  

I l l 1 1  
1 1 1 l 1  

I 1 1 1 1  
I I I I I  

1 1 0 1  I 
I 1  I 1  

0 1  I P I  
I I  * I I I I O  

I 1 1 1  
0 1  1 0 0  

I 1 .  
o o n o  I 

I 
o o n n o  1 1 1 1 1  

1 1 1 1 1  

I 
aq I e a  

i l l  
a i  I I Q  

I 
O V I  e a  I I I  

4 1 0 1  I 
I 

4 4  I 4 4  u a a a a  

I I C 1  I 
I I  I I  

o.n.-o. I 
I 

I 1 1 1 1  
1 1 1 1 1  

.e 
I I  I 1 4  
I 1  I I d  

l o l l  
I I I I I  

1 1 l 1 1  I I I I I  
1 1 1 1 l  1 1 1 1 1  

I I I I I  
I I I I I  ! ! ! ! !  I I I I I  

I 

PW 000 1-0001 84 

http://LnrnU.CN


I 
I 
I 

. - 

16 

* 
t- 
0, 

w o  
O W  
U K  

C X U I  

U X  
0 

w a a  
a v a  
a m w  

d 
1 1 \ 1 1  
I I Q I  I tx 

\ 

I I I I I  
I I I I I  

I I I I I  
I I I I I  

I l l 1 1  
1 l 1 1 1  

I I I I I  
1 1 1 1 1  

1 1 1 1 l  
I I I I I  

I I I I I  
1 1 1 l l  

1 1 1 1 1  
1 1 1 1 1  

d 
0 

8 1  8 
I I 0 1 3  

I- e n  

I l l  
I I 1 0 0  

n)N 

I 
I 

* 
t- 
P 

\ 
b 
0 
\ 
d 
CI 

d 

1 1 1 1  
1 1 1 1  

I l l 1  
I I I I Q  

.-( 

o m 9 m o  
Q)NNSN Q 

al 
3 
C 
rl 
0 
E 
0 
0 

I 
I 
I 
I 
I 
I 
I 

u . 8  
L I C  

* e *  
bet- * * *  

I \ \ \  I 
l b b t - I  
10- ::: 

InUI  Wv) 

0 0  0 0  
0 0  I O 0  
. . I  .. 

on) 0 0  
N-I ~d 

o m  o m  

l n U I U I  SZUI  r r  

5 0 0 0 0  
0 0 0 0 0  

P b O O n )  9 m m m m  
..... 0 0 0 0 0  

0 0 0 0 0  ..... 0 0 0 0 0  
0 0 0 0 0  ..... 0 0 0  0 

0 0 0  I O  

9 m o  m 
m';; ! 2 

d 

0 0 0  
0 0 0  

m u m  
P b u  + I n  

0 . .  

0 3 0  
I O 0 0  I 
I . . I  a a m  
fl.-(b m 

0 0 0  c 
0 0 0  I O  
. . . I  

0 0 -  0 
m u m  Q 

9 

I 
K 
0 a 
2 r: 
al 
c 

W 

3 Z U C  
n o w -  
t a a w  

o m 0 0 0  
( D M N U Q  
m(D*IDaD 
I n m m m m  

o o o m o  
ONNNN 
O I P m m v )  
m m m m m  

m b o o o  
N H 9 4 0  m m *  e 9  m m m m I n  

0 0 0 0 0  
m 0 9 . 4 - I  
P m b t - b  l n m m m m  

0 0 0 0 0  
N m N . 8 N  m * u u m  m m m m m  

o m o o o  
On)*NIc 
* * u 9 m  m m m m m  

oe lnoo  m m m m m  
inlnlnlne 

rl 
p. 

al c 
0 
K 
rl 

r( 
r( 

m 

r" 
Q 
0, 
c, 
0 
0) 
r( 
al m 
k 
0 

o o m o  
l G o m *  
I N N m N  

O m  
m o l  I I m u 1  I I 

0 9 0  
0 n ) r n l  I 
* b d l  I 

I l l 1  
I I I I %  

I I 
I X X  I O  

I I  
I i x a a  I 1  

I %  I x x  I I l l  
1 x 1  I I  

1 1 1  
X Y I  I I 

1 1 1 1 1  
1 1 1 1 1  

1 1 1  
I I I X Y  

1 

O W  
P I C W  
u z w r  
U I U C U  
U U W Z  uo CI 

I I  
e m I n  I I I 

9OCDQS I 
I 

9 I Q U I 9  
LI 

I 
( 0 9 Q O  I 

LI 

I I m l a m  I 410999 
d 

m m 9 m . 8  

a 

a o a  
w w  
u)kc 

3 

= s a  I a 
I 

1 3 x 3 3  
I 

3 z - a  I 
I 

I i a a x  
I I  

0 
W 
c I 

rl 

0) 
rl 
D 
0 

CI 

. w I, 
8-A 
*& 
O X  

0 
CJ 

I 
1 PW 0001-0001 85 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P 

E 
0 
0 

I 

17 

a 

J: 
0 c 
m 

n 
c 

1 l 1 1 1  I 1 1 1 1  I l l 1 1  I I I I I  1 1 1 0  I I I I I  1 l 1 1 1  1 1 l 1 1  
1 1 1 0  I I I I I  I I I I I  1 1 1 0  1 1 1 1 1  1 1 l 1 1  1 1 l 1 1  1 1 l 1 1  

1 1 1 1 1  1 1 0 1  1 l 1 1 1  I I O I  I I I I I  1 1 1 1 1  I I I I I  I I I I I  
1 l 1 1 1  1 1 1 1 1  I l l 1 1  1 l 1 1 1  1 1 1 1 1  1 l 1 1 1  1 1 1 1 1  l l l l l  

t- 
P 
Q) 

a 
W 

iue5 
I V U  

3 
c ( 3  

1 1 1 1 t  1 1 1 l 1  1 1 1 l 1  I I I I I  1 1 1 1 l  I I I I I  1 1 1 1 1  I I I I I  
1 1 1 l 1  1 1 l 1 1  1 1 1 l 1  1 1 1 1 1  1 1 1 l 1  I 1 1 1 1  1 1 1 1 l  1 1 1 l 1  

*I 

I I I ~ O  1 1 3 1 0  I I I U P  I I O I I  I I I I I  I I I I I  I I I I I  0 0 1 0 1  I I  
1 1 1  I I  I I l l  I I  ! I  1 1 1 1 1  1 1 1 1 1  1 1 1 1 1  

O l l 3  I = a l o  l 1 1 = 0  I ~ l 1 1  1 1 1 1 1  1 1 1 1 1  I I I I I  I I l O l  
l l I l *  I * Z I O  1 1 1 * 0  H t r n l l l  1 1 1 1 1  l l l l l  1 1 l 1 1  I l l * l  

N 

s m o  
I I I I I  1 1 9 1 0  l l l l r n  I I I I I  l l l l l  1 1 1 l 1  I 1 1 1 1  I I I I I  
1 1 0 1  I l r n l d  1 1 1 1  1 l 1 1 1  I 1 1 1 1  l l l l l  1 1 1 1 1  1 1 1 1 1  

PW 0001 -0001 86 



I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 

I 
I 

a 

18 

i. m 

n 
ado- 

% 

a a w k  

c 
m W U W  

c>uJ 

m Y d -  

I I I I I  
1 1 1 l l  

I l l 1 1  
1 1 l 1 1  

* m 

\ \ 
L1 0 
0 rl 

a a 

0 0 
0 1  I I O  

. I  I I . _ . _  
d N m L1 
)c 

9 0 0 0 0  
* U I N P D I  
VIr-r-9N 
r-rnMrnrn 

0 a W 

I w w  
c a  . an 

d Or. 
0 

0) V 
+-I 

E- 

c 

% 

m 9 
* I  I l r -  
r - I  I I 

1 1 1 1  
I I I I O  

N 
9 

I I I I .  
I I I I *  

s n n  I I 
I 

PW 0001-0001 87 



I .. 
E 
I 
I 
I 
I 
I 
I 
I: 
1.’ 
I 
1 
I 
1 
I 
I 

I 

‘ 

U 

C 
4 
4 
E 
0 
0 

I 
I 

(II 

0 

c 
0 c 
(II 
E 

3 

t 

a - 
W 

0 1 0  
O t W  
X U l *  t z v  
w o 3  
a v a  

1 1 1 1 1  
1 1 1 1 1  

1 0 1 1  
1 1 1 l 1  

3 1  I I O  
I l l  

1 1 1 1  
I I  1 1 4  

I t  I I -  
l l  1 1 9  

1 1 1 l 1  
l l l l l  

19 

PW 0001 -000 188 



Table 2. - Measurements of water l e v e l s  i n  t w o  wel l s  
i n  the  Town of Payson 

(Water l e v e l  i n  f e e t  below l and  sur face ;  
water l e v e l  a l t i t u d e  i n  f e e t  above mean sea l e v e l )  

I .  20 

I 
I 
1 
I 
II 
I 

Water- 
Well Date Water l e v e l  

l o c a t i o n  measured l e v e l  a l t i t u d e  

(A-10-10)5ccb 10-1 6-75 19.0 4781 
ii- 3-75 19.1 4781 

18.5 4781 2: 18.6 4781 
4-23-76 18.0 4782 

4782 
4781 
4781 

5-1 9-76 
6-1 6-76 
7-1 6-76 19.3 
8-1 7-76 19.1 4781 
9-1 9-76 19.3 4781 

10-1 7-76 19.1 4781 
I 1-1 1-76 19.1 4781 
12-1 6-76 19.2 4781 

1-1 7-77 19.2 4781 

x:; 

(A-1  1-1 0)34aba 10-1 6-75 
11- 3-75 
3- 2-76 
4- 1-76 
4-23-76 
5-1 9-76 
6-1 6-76 
7-1 6-76 
8-1 7-76 
9-1 9-76 

10-1 7-76 
I 1-1 1-76 
12-1 6-76 

1-1 7-77 

112.2 
112.5 
111.9 
113.2 
113.3 
113.1 
113.2 
113.5 
113.2 

;;E 

112. 
112.1 
111.9 

49 58 
49 57 
4958 
49 57 
49 57 
49 57 
49 57 
49 56 
49 57 
49 58 
4958 
4958 
49 56 
4956 
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PINE AREA WATER SHORTAGE 

EXECUTIVE SUMMARY 

Pine i s  an unincorporated community of 1400 r e s  dences located i n  

Northwest Gila County. The community has a h i s tory  ( ' reoccuring water 

shortages.  In e a r l y  Ju ly ,  i t  was reported t h a t  numerous residences i n  Pine 

were without water. This water shortage became widespread following the  4 t h  

of July weekend. 

The Department of Water Resources, a t  t he  request  of t h e  Governor has 

coordinated the  S t a t e ' s  e f f o r t  t o  evaluate  the  water shortage problem. The 

purpose o f  this  r epor t  is t o  i d e n t i f y  the  magnitude of the  water shortage and 

o f f e r  some shor t  term so lu t ions  t o  help resolve the  water shortage.  T h i s  

r epor t  concentrates  on the  immediate c r i t i c a l  water shortage problems. I t  i s  

a l s o  recognized t h a t  water shortages a r e  not uncommon i n  Pine, and t h a t  a long 

term so lu t ion  should be examined. However, i t  i s  beyond the  scope of t h i s  

r e p o r t  t o  address the  long term i ssues .  

Based on l imited da ta ,  the following i s  the  cur ren t  water supply and 

demand s i t u a t i o n :  

Supply:  

Wells - 
. Trucks - 

43,000 gal /day 

40,000 gal/day 

Total  Supply 

Demand: 

Short age : 

,7< 

83,000 gal/day 

120,000 gal/day 

37,000 gal /day 

The source o f  the  trucked water supply  i s  from nearby Strawberry. E & R 

Water Company expects t o  c u r t a i l  th i s  hauling operat ion soon. 
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We believe that stringent water conservation measures can el iminate the 

shortage. To return the system to a safe operation, it is recommended that an 

additional 500,000 to 1,000,000 gallons be added to the system over the next 

15 days. In addition, to ensure the continuous safe operation of the system, 

it is recommended that a water system analysis be conducted immediately. This 

will be needed t o  ensure that the residences have water through the rest o f  

this summer. 

summary, the following is recommended. 

Immediate water conservation. The Arizona Corporation 

Commission on July 12, 1989, ordered conservation 

measures and provided authority t o  the E & R Water 

Company to disconnect service. Public education is also 

necessary. 

Continuation of trucking (by E & R Water Company) of 

40,000 gal/day from some source other than Strawberry. 

Between 500,000 to 1,000,000 gallons of water be re- 

supplied to the storage tanks in the system. This will 

provide storage to help to provide continuous service to 

weekday users and to insure meeting weekend demands. 

A water system analysis be completed within 30 days. 

Any financial considerations be resolved among the 

appropriate parties. 
1. 
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. .  

I. BACKGROUND 

The unincorporated community of Pine, i n  Northwest Gila  County, has a 

h i s t o r y  of reoccuring water shortages. Studies have shown t h a t  t he re  i s  an 

inadequate water supply  source f o r  the  Pine area. The major port ion of the 

Pine area is provided water by franchised E & R Water Company. There a r e  

approximately 1400 water customers on the  Pine system. The water system 

c o n s i s t s  of numerous small capacity wel ls ,  small diameter water mains and 

severa l  ground s torage tanks w i t h  booster pumps. The water company owner and , 

manager i s  a l so  owner and operator  of another nearby water system. 

Early i n  Ju ly ,  i t  was reported t h a t  numerous customers on t h e  Pine water 

system were without water. This water shortage continued f o r  several days and 

became widespread following the  4 t h  of July holidays. The Department of Water 

Resources, a t  the request of t he  Governor's Office,  coordinated and was 'lead 

agency f o r  an analysis  and evaluation of t he  Pine water shortage problem. 

Other p a r t i c i p a t i n g  s t a t e  agencies were: Arizona Corporation Commission, 

Division of Emergency Services, Department of Transportation and Department of 

Environmental Quality. Others providing ass i s tance  and da ta  included the  Ci ty  

of Payson, Gila County and E & R Water Company. Numerous c i t i z e n s  of fe red  

comments and opinions. 

The , d a i l y  water demand was estimated from the  1988 monthly water s a l e s  

records.  T h i s  demand value i s  therefore  very * c  conservative and does not 

provide fo r  increased demand on t h e  system; maximum day o r  various water 

l o s ses  experienced by water systems. The th ree  summer months' water demand, 

ca lcu la ted  by the  Department, i s  a t  l e a s t  120,000 gal lons per day. The 

production of water i s  not metered by the  water company. 

3 
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The Department o f  Water Resources’ Hydrology Division performed field 

measurements on the water company’s wells and determined total continuous 

production did not exceed 43,000 gallons per day and that groundwater levels 

were low and at some locations below pumping levels. The E & R Water Company 

has implemented hauling water to the Pine water system from the Strawberry 

water system which is owned by the E & R Water Company. Currently E & R Water 

Company is hauling 40,000 gal/day. Total supply is 83,000 gal/day. The 

Corporation Commission has authorized water use curtailment and issued a , 

rnoritorium on connecting new services until October 1, 1989. The measures 

will assist in the prudent use of the available water for personal and hygenic 

use if maintained and cooperation is received from the water customers. 

To not exceed the total supply o f  83,000 gal/day, water usage must be 

held to an average of 60 gallons per home per day, well production must’ not 

diminish and E & R Water Company must haul water (or the supply is reduced to 

43,000 gal/day). 

with wise conservation but no outside watering. 

The availability of 60 gal/day allows normal inhouse usage 

If all hauling o f  water terminates and only the well production is 

available, water usage will only be available at a rate of  30 gallons per home 

per day. The use o f  water without hauling must be limited to the minimum 

possible needs, estimated at about 5 gallons per capita daily, divided as 

follows: drinking, 3 pints; cooking 2 quarts; personal cleanliness, 1 gallon; 

laundry and dishwashing, 2 gallons. Exceeding this usage would deplete the 

water storage reserve. This low usage rate considers the wells maintaining 

their present production capacity. 

... 

The estimated cost of hauling water from Payson to Pine for 15 days at a 

This estimate includes the cost rate of 100,000 gallons per day is $40,000. 

of the water, equipment and labor. 
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I 

l 8  
'I 

Hauling cos t  by E & R from Strawberry i s  not estimated. The hauling 

d i s t a n c e  i s  much l e s s  than from Payson, therefore ,  i t  can be assumed the 

Strawberry hauling cos t  would not exceed the  Payson cos t  of $40.00 per  

thousand gal lons based on one mil l ion ga l lons  hauled water. 

5 
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11. IMMEDIATE TECHNICAL SOLUTIONS 

A. WATER CONSERVATION 

There is an urgent and immediate need to restrict the use of water to 

only sanitary and personal uses which occur within the home. The Arizona 

Corporation Commission, on July 12, 1989 gave water use curtailment 

authorization to the E & R Water Company, effective until October 1, 1989. 

The order also suspended the hook-up of any new services. Mr. Ernie Ralls, : 

owner/manager o f  the E & R Water Company, advised the Department that 

effective July 13, 1989, the E & R Water Company would place a water use 

restriction, prohibiting all water uses outside structures. He indicated the 

water company would enforce the restriction by notifying any observed 

violators of the restriction and requesting their compliance. Mr. Ralls 

stated that second offenders would be temporarily disconnected from the water 

system and reconnected only when they agreed to comply with the outside water 

use curtailment order and pay a reconnect fee. 

The outside water use curtailment order and compliance is expected to 

reduce daily consumption in the Pine water system from 125,000 to 83,000 

gallons per day. The storage tanks are required to contain sufficjent volume 

of water to maintain with, booster pumps, a minimum pressure of 20 psi in the 

mains and should maintain at all times a quantity of water sufficient for 

*. refilling the fire fighting equipment. 

Other means of obtaining reduction in water usage includes use of the 

distribution system by adjusting the booster pumps controls and maintaining 

lower system pressures necessary only for minimal levels o f  water service. 

Valves could be adjusted within the distribution system and at the service 

lines to reduce flow to a rate corresponding to minimum service resulting in 

conserving water. 

I '  
1 
I 
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Conservation education meetings must be scheduled for water customers and 

consumers at which time the importance of water conservation can be explained 

along with demonstrations of various activities and measures available to 

conserve water. Several excellent programs on water conservation have been 

developed and are available for use in the Pine area. The Arizona Corporation 

Commission has a water conservation program which has been offered to the E & 

R Water Company. 
6. 

There is very little reliable information on the water system sufficient 

to permit an analysis of the source and distribution capability. A system 

inventory is needed. Manufacturer's data is needed on all pumps and their 

controllers. field test data needs to be assembled and a system analysis and 

evaluation accomplished. Deficiencies should be identified and described'and 

improvements may need to be provided to meet the minimum requirements of  the 

WATER SUPPLY SYSTEM ANALYSIS AND EVALUATION 

State and acceptable engineering practice. 

Following the system evaluation, there should be an analysis of the 

system operation and maintenance procedures which is necessary to provide a 

continuous and dependable supply of safe water to all users. The,management 

of the E & R Water Company should provide the necessary resources for these 

maintenance and operation functions. Up-to-date records are essential for 

good maintenance and operation practices. Each operating unit should have 

established a maintenance manual and records of past performance. 
1. 

C. WATER STORAGE RESUPPLY 

The 1988 June-July-August average daily water usage was 120,000 gallons. 

Measured continuous well production was determined to be approximately 43,000 

gallons daily. The wells are not metered and the lowering water levels have 

caused some wells to be removed from service because of lack of water. The 

7 
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following calculations are estimates only but reflect the best judgment of the 

water company owner and Department staff. (See Appendix A ) .  

June-Ju ly-Augus t 120,000 gal/day 
Weekend (Sat-Sun) 360,000 gal/day 
Usage after curtailment 83,000 gal /day 
Wells Production* 43,000 gal/day 
Amount Needed 77,000 gal /day 

* ADWR measurement 

It is estimated that to restore minimal water service for a fifteen-day 

period only, there is a need to transport water from Payson to Pine. Each 

day, 40,000 gallons would be needed to sustain water service under curtailed 

conditions, and 60,000 gallons could be hauled and placed in storage for the 

anticipated heavy weekend demand. Storage would accumulate to a total of 

600,000 gallons while at the same time the minimum health and personal daily 

water usage needs will be met. 

The availability of 83,000 gallons of water per day for the 1,369 water 

customers would allow each metered customer the use of an average of 60 

gallons per day. This assumes the distribution system will de1ive.r the water 

equitably, that water use curtailment will be observed and that the 30 gpm of 

well production will be continuous and transportation of the 100,000 gallons 

per day of water from Payson will continue for fifteen days. *. 

During this fifteen day period production from the functioning wells will 

be monitored and the available water source will be re-evaluated for 

productivity. If there i s  no increase in production, water usage would then 

have to decrease to an average of 30 gallons per connection per day. Assuming 

three persons per connection this is about five qallons per Derson per day. 

8 
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111. WATER SHORTAGE REPORT 

A. AREA DESCRIPTION 

1. LOCATION 

The E & R Water Company Pine Water Service Area is located in T.12 N., 

R.8 E. and R.9 E., with a small portion of the service area located in 

T.ll$N., Gila and Salt River Base and Meridian. The area is bounded by the 

Tonto National Forest and located in Gila County. Pine is on State Highway 87 

about 19 miles northwest of Payson. 

2. ENVIRONMENTAL SETTING 

Pine Creek originates at the Mogollon Rim where groundwater surfaces as 

springs. This flowing stream becomes a "losing" stream around section 19 

where the E & R Water Company's franchise area commences. The "lost" surface 

water recharges an aquifer which consists of Mudstone/Shale/Limestone deposits 

restricted laterally by the Coconino Sandstone formation. The groundwater 

travels through this aquifer a great distance before it enters the Redwall 

limestone formation. This Redwall formation acts as a drain bringing 

groundwater to very deep levels. 

I 
I 
I 
8 
I 
I 
I 
I 

Similar geohydrologic conditions exist at Strawberry Hollow, although 

The extent of the Mudstone/Shale/Limestone aquifer is more more accentuated. 

1 imi ted and the groundwater reaches the Redwall 1 imestone formation which acts 

*. as a drain more rapidly. 
The Pine area is rapidly reaching its limit in the amount of water which 

The available water can be can be developed as a dependable water supply. 

evaluated for maximum beneficial use. Any plan to develop alternate sources 

of water should include detailed hydrologic and engineering studies together 

with estimates of construction and annual operating costs. 

9 
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. .  

B. DESCRIPTION OF THE PROBLEM 

In early July, 1989, the Pine water system of the E & R Water Company 

became unable to meet the continuous water needs of its customers. The 

Department was requested on July 11, 1989, to be the lead State agency in 

investigating and evaluating the cause of the problem. A recommendation for 

immediate action necessary to restore water service to minimal level is to be 

prepared by the Department in cooperation and with assistance from other State 

agencies. 

In order to gather needed information and data related to the cause of 

the water shortage, a meeting was scheduled and held in the Payson Council 

Chambers on July 13, 1989. Because of the widespread interest in the 

solutions to the water shortage, this meeting was attended by a number of Pine 
*-e* n u n n n r + * r  n t 8 - n - c  \ i = -<nnae  c3n1c-c C n -  + h m  i i i C n ~  e h n r C a n n  n.,nrn n F C n r n A  .ha, ai ca pi upci LY UWIICI a .  v a i  iuu3 Cau3ca I ui ~ i i c  w a b c i  aiiui c a y c  w c i  c v i  I c i  cu uy 

the property owners. 

The loss of pressure in the water system is cause for concern. Back- 

siphonage and other methods of contamination can occur. It i s  especially 

important to maintain system pressure because of the use of septic tanks and 

disposal fields in the area for the treatment of wastewater. , A  chlorine 

residual should be maintained in the water at the furthest point distant from 

the water treatment plant. , 

Residents should keep available at least 1 quart of drinking water for 

Conditions may also warrant storing additional water 

All water faucets should be turned o f f  

This is necessary to permit restoration of 

.v. 

each person in a house. 

for cooking, washing and sanitary use. 

when water service is interrupted. 

pressure when water is again available. Without water, the water heater 

storage tank shou d be turned off, otherwise, an explosion may occur. Water 

from non-approved sources should not be consumed. To do so could endanger a 

person 's  health. 

10 
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C. E & R WATER COMPANY SYSTEM 

The Pine water system consists of small diameter water distribution 

mains, wells, ground storage facilities with booster pumps and a treatment 

facility for a small amount of surface water. The system meters water used by 

customers. There are no fire hydrants on the system, however; fire fighting 

tank-trucks can obtain water at the ground storage facilities. Water 

production is not metered. 

The following is a summary o f  the Pine water system: 

Meter connections 1,369 

Wells producing (See Table 1) 11 

Storage and boosters (See Table 2) 13 

The Department Ground Water Survey Inventory records produced two reports 

which included data  f o r  E & R biater Company Pine system wells. urle r-epur-~ n- - _ _  - - -'.-A. 

(Appendix 6 )  provided the following information: 

Driller's Names 

Type of Log 

Method of Construction 

Lift Type 

Type o f  Power 

Use of Site 

Other data obtained for the Department's computer inventory records 
4 s  

(Appendix C) provided the following well data: 

Date Completed 

Water Use 

Casing Diameter 

F I N  

Depth of Well 

11 
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A1 t i tude of Land Surf ace 

Water Level 

Method of Measurements 

Date of Water Level Measurement 

0. WATER PRODUCTION MEASUREMENTS 

The Department assigned five Hydrology Division field personnel to make 

measurements of well production and well water levels at Pine on July 15, 

1989. Such data was essential to a meaningful analysis of the system , 

capacity. Engineering data in the form of pump head-capacity-efficiency curves 

were obtained from E & R Water Company for the Pine system wells. The field 

measurements and pump design data provided the Department with sufficient 

information to analyze the water source. The source of water must be able to 

supply a minimal continuous quantity of water of about 83 gpm to the system 

for use by the systems 1,369 customers to satisfy the curtailment period 

estimated needs of 120,000 gpd. This amount of water would provide an average 

of 87 gallons per day to each metered customer. This analysis and projection 

concerns the well sources only and does not evaluate the capability of the 

distribution system. 

The distribution system consists of different pressure levels which 

requires the lower elevation system to conserve sufficient water to permit the 

ground storage and booster pumps to operate and furnish some of the water to 

the next higher elevation (pressure) water system. 
*< 

The results of field measurements of wells by the Department's Hydrology 

Division personnel found three wells with a combined reliable capacity of 

about 30 gallons per minute (See Table 3). Other wells were inoperative or 

ows might be determined at a 

made. 

not arranged for flow measurements. Additional f 

later date when instrumentation modifications are 

12 
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TABLE 3 
E & R WATER COMPANY WATER LEVEL MEASUREMENTS 

July 15, 1989 

WELL LOCATION WATER LEVEL WELL DEPTH DISCHARGE COMMENTS 
(FT. BLS) (FT) (GPM) 

(A-12-8) 25AAC, 157.2 
"Berry Hill No. 1" 

(A-12-8)25ADB 139.0 I "Pine Creek Canyon Well" 

1 (A-12-9) 30BBD3 
"South Well" 

244.8 
pumping level 

75.7 
pumping level 

I Source: ADWR Field measurements 

I 
I 
I 
I 
I 
I 
I 

95.6 

Could not isolate system 
for discharge 
measurement 

190 13.9 Well recently pumped, 
well would pump f o r  
about 5 minutes' 40 
seconds and shut o f f  
and would recover and 
start pumping in 1.5 
minutes 

2 60 5.8 We1 1 pumped cont i nuous ly 
at 5.8 GPM 

200 14.0 Well pumped continuously 
at 14.0 GPM 

170 10.5 . Well pumped continuously 
at 10.5 GPM,' pumping 
level 104.5' 
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I V .  STATEMENTS AND ACTIONS BY REGULATORY AGENCIES 

I 
I 
I 
I 
1 
I 
I 

1. Arizona Corporation Commission. 

A moritorium has been in effect for past two years not to approve any 

water main extensions. 

On July 12, 1989, a water curtailment order authorization was approved 

and will be effective until October 1, 1989. 

2. Gila County 

Service connections are still being permitted and authorized only in 

areas approved before the moritorium was implemented. 

3 .  

Advised Gila County Planning Department of services available and 

Arizona Department of Water Resources 

requested input to proposed actions - October 16, 1987. 

Letter advised Gila County Board of Supervisor on the critical water 

supply situation at Pine and stated water supply continues to be inadequate - 
June 10, 1987 (See Appendix 0). 

Preliminary report June, 1987 on Pine Water Supply concluded: 

"The Pine-Strawberry area is reaching its limit with 

regard to the amount of development that can be 

sustained with a dependable water supply over a long 

period of time (100 years)." I .T, 
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Water Supplies in the 
Payson/Pine/Strawberry Area 

Information Packet 
Prepared By the Arizona Department of Water Resources 

April 1996 

The beauty and serenity of the PaysodPine/Strawbny area have been attracting new 
development for years and, as with most growth areas, water availability has become an issue. 
The Department of Water Resources (DWR) prepared this information packet to assist the public 
with understanding the water supply available to this area and DWR’s role regarding these 
supplies. 

Water Supplies 

Groundwater is the primary source of water in Payson, Pine and Strawberry. In Pine and 
Strawberry the underlying earth is a fractured limestone, and in Payson it is a fractured granite. 
In both cases water accumulates in the fractures and can be withdrawn by a well. This supply 
is very limited and relies on replenishment from rain or snow-melt that percolates through the 
ground. As a consequence these groundwater supplies are subject to water shortage during dry 
years, especially during the summertime. 

There is some surface water that flows through the area. However, most of this supply is 
unavailable for use because of water rightholders downstream. 

It is important to note that in 1983 the Town of Payson was allocated 4,995 acre feet of Central 
Arizona Project water. At the time of the allocation, Payson expected to exchange the CAP 
water for the right to divert surface water from local sources. This, it was hoped, would help 
to meet Payson’s future demands. However, environmental concerns made the exchanges 
infeasible. In 1994 Payson sold its CAP subcontract to the City of Scottsdale. The money 
generated from the sale was to fund the acquisition of an alternative source of water (see page 
6 of the transfer agreement). 

DWR’s Role in th’e Area 

Payson, Pine and Strawberry are outside of the statutorily created areas where DWR closely 
regulates groundwater use, known as Active Management An%s (AMAS). For areas outside of 
the AMAs, DWR’s authority is limited to the administration of the Adequate Water Supply 
Program and oversight of well drilling in the state. 

The Adequate Water Supply Program began in 1973 because of state law makers’ concerns over 
land in Arizona being sold without available long-term water supplies. To address this concern, 
the Adequate Water Supply Program was designed to ensure disclosure of the water supply 
situation of a property offered for sale. When DWR was created in 1980, it assumed 
administration of the program. 

1 
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Under the law, a developer proposing to offer four or more lots of subdivided or unsubdivided 
land for sale or lease must demonstrate to DWR if an adequate water supply will be available 
to satisfy the needs of the proposed development for at least 100 years. Lmportantly, if the 
developer does not demonstrate that an adequate water supply exists, the property may st i l l  be 
developed. However, a statement disclosing the lack of an adequate water supply must be 
documented in the Department of Real Estate’s public report on the subdivision and included in 
al l  promotional materials and contracts for the development. 

1 
I 
ID 
1 
I 
I 
I 

Since 1973, the state has analyzed the water adequacy for every new subdivision in the 
Payson/he/Strawberry area to determine if there is enough water available to meet the 
proposed use for 100 years. Throughout this time, almost all subdivisions in the area have 
received a Statement of Inadequate Water Supply from the state. The primary reason for the 
inadequate supply has been the drought sensitive nature of the area. 

During the last 2 decades, subdivisions totalling about 5,100 lots have applied for 

With regard to DWR’s authority related to well drilling in Arizona, DWR is responsible for 

water adequacy statements, 98% of which have not demonstrated adequacy. 

review of wells to ensure that the well is properly constructed. Anyone who wishes to drill a 
well must file with the DWR a Notice of Intent to drill a well and then comply with DWR well 
construction standards. DWR records indicate that since 1982 approximately 360 new wells 
have been registered in the Payson/Pine/Strawberry area. 

Area Water Companies 

United Utilities, Inc. 
Drawer 559 
Payson, Arizona 85541 
(520) 474-3050 

Williamston Water Works 
Drawer 559 
Payson, Arizona 85541 
(520) 47q-3050 

Town of Payson 
303 N. Beeline Highway 
(520) 474-5343 

II 

c 

1 For hrther information please contact Craig Sullivan at the Arizona Department of Water 
Resources: (602) 417-2408. 
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Payson, lo:ated a i  the "hcaR:" of Arizona and a pleasant 
90-minute drive from the Phoenix metropoliran area, is renowned 
for ia beauty. remarional opportunities and. mare recently. ib 
dynamic business environment 

mmunlty Profi le  

. AI an elevation of 5,000 feet, the area enjoys a mild four-season 
climate that attrbcis visitors from rhroughouL the world the year 
around. Rich in its Western heritage. Payson - with an average 
trade area population ol some 24.500 -offers the atmosphcrc of 
rural America, with the amenities oi a metropolis. 

' 

PRINCIPAL ECONOMIC ACTIVITES 

The local economy is dominated by the tourism and retirement 
industries, with a growing emphasis on  manufacturing and service 
firms AIso being encouraged IS light industry that is compatible 
wlth the community s "High Qualiryof Life." Many Arizonans and 
visi\ors alike migrate to cool Payson in summer. In the winter, the 
communiry attracts many visitors who want to  enjoy its mild 
climate and rural atmosphere 

8 

Among the area's major employers are Precision InIncast, InC. (a 
precision onhot la  devices manulaclurer), Custom Aircraft (a 
home-builr airplane assembly and repair firm). and Jacobs Service 
Company (the world's largest source of Jacobs engine Pans). 
Other major employers include Itre Gollipops lollipop producer, 
Tne Candle Factory. the Payson Regional Medical Center and the 
Town of Payson. 

The Town of Payson Economic Developmenr Department works 
actively with new and exisling business to provide high qualiry 
business and employment opportunities lor area residents I f  
operates a revotving b a n  h n d  program for use by local and 
relOCa\lng firms requiring low-interest financing. AI1 of Gila County I 

I IS an  Enterprise Zone. 

SCENIC ArrRACTIONS 

Nestled in the gently rolling hills of the majestlc Mogollon Rim - a 
7.000-fool. 200 mile long escarpment - Payson is minutes away 
from the seven Rim Lakes and countless trout streams. Popular 
outdoor activities include hiking, fishing. camping. cross-counlry 
skiing and hunting. One of only three pure air ozone behs in the 
world. Payson sits on the edge of the world's largest stand of 
ponderosa pine. 

local attractions include thc Ton10 Narional Bridge. Shoo-Fly 
Indian Archaeological Site. Payson Exo!icZoo. Tonto Fish Hatchery, 
a Llama Ranch, lhe town-wide Christmas tree lighting Ceremony, 
and the lO-acrc Green Valley Recreation Area. Payson hosts the 
'World's Oldcrl Conrinrrous Rodeo" in August. The "Fesrwal 
Capital of Arizona" season begins with a May Classic Aulo Show 
&Swap Meet, an "Old Timers Rodeo" and Counrry Music Festival 
in June, State Championship LoggerL'Sawdust in July, Rodw 6 
Parade in August. and State Championship Fiddlers Contest in 
September 

1990 - I390 - 1980 - 
Payson 5.068 8.377 9.505 
Glia County 37.080 40.2 16 43.350 
Arizona 2,716,546 3.665.228 4.071,650 
Sources 
b l c  Local Y)uKes eshmie  \ne iradr p ~ p ~ l d i ~ ~ n  io be 26 S O 0  

NQOW Dcu~~i r t i c i i i  01 Etonorni: Sccurlry u 5 Census Bureau 

I994 

Civilan Labor Force 1.891 3.033 3.456 
Employed 1.728 2.923 3.316 

hemploymen1 Rate 8.6% 3.6K 4.1% 
' 1mio Cttu1.8 Dmmn ftoufn 
h ~ t .  W m n i  of fponorruc Srnrrlry 

.-- 1990 - 1980 - 

Unemployed 163 110 140 

19 1990 

Taxable Sales ($1 93.413.750 109,644,250 122.874,gt 
942,766 1,156.1 E Postal Aeceipis' (S )  778.117 

New Building 

- 1993 
L_ -- 

Permits Issued" 32 1 3 27 4;  
School Enrollment*** 1.855 2.430 2 . e  
Net Assessed 

Valuation 0) 52.544.663 51,245.713 51.542.% 
. Pourl vcrtou are for h ~ e i  per 
' 'Amona Bubncs &t:nna S w c  V ~ W C I V ~  

p i m  UnhFa S C I I W ~  DISI I I~  
.. 
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1996 

nhed School DIZtriCt 6.77 1651 I 7.38 
cunry 4.06 4 08 4.23 

c 
1993 ...-.- 1990 - 

Idle of Arizona 47 .4 7 47 
cmmuniry College .38 40 43 
lcnhern Gila Counry 

.70 .70 .70 Snitdry District 

Oial Outside Town S 12.38 112.16 $13.21 
.37 60 .60 wn 

C!31 S12.75 512 76 S13 81 
=e. b.mona T& RerearCh foundahon 
tit 

-------.---A- 

- 

P r o D e n y  tu n Af12oria I$ based M auesred vrluaron wtuch IS leY 1Mn 
market vaiyc. merelorc. II 1s no1 DWIW to comoutc lor a pM<VIef 
pece  01 propmy bared on these numbers 

won offers a broad range of community facilities including a library, 
wurn. indoor theater, golf course, zoo, four lighted tennis couns. 
nuditorium. swmrning pool, two parks, a bowling alley and rodeo 
ruunds. 

bmmunlcatlon. In addition to communication resources from the 
$of  the state. Payson has a local weekly newspaper, The Payson 
mdup. Iwo local radio stations and one television StatlOn, and 
uaerous radio a n d  television stations from Phoenix. Tucson, Flag- 
li!. Cellular and fiber optics an! also available. 

hcational. Payson has two elementary schools, one junior high 
rnl, one high school and a communhy college (with five degree 
d three cenificate programs). 

kdical. The 40-bed Payson Regional Medical Center recentty added 
MN wing which contains an Emergency Room and Trauma Center, 
a!ogy and laboratory facilities, three operating suites, outpalienl 
ms. and a n  eight-bed recovery unit. Othcr medical resources are 
e nursing homes and more rhan 30 medical professionals indud- 
$ysicians. osteopaths, orthodontists. dcnrirrs. optometrists, chi- 

$mors. owclans. and ophthalmologlsrs. 

nancial. There are four financial institutions with local offices in 
con Further. Payson businesses are eligible for assistance in financ- 
!itx-ed w e t s  through the Strategic Finance Divlsion of the Arizona 
carrment of Commerce. Information on private activity 'bonds 
km the town may be obtained from the same source or from the 
ustrial Development Authority of Payson, Payson Economic Devel- 
Pen1 Corporation. Arizona; 00 Director for Economic Develop- 
I?\: Payson Town Hall; 303 Norlh Beeline Highway; Payson. Aruona 
ii!. 

vernmcntrl. Payson i z  govcrncd by a nidyor. six council members 
11 town manager. The town has a local police department. and a 
r,f!'s denarrment 11 available: rhc firc dopsrtmenthas both full-time 
t>ari-!ime personnel. 

hon .  PaySon Municipal AirpOrl (CTAF 122.8) supports some 
COO operalions per year on 11s lighted S.SO0-foot runway and 
1 5  FBO. fueling and rnatnrenance fachties. 

brtrial Propenles. There arp two industrial parks available. one 
Ser j  a t  rhe luncture of slate Htghway 87 and state Highway 260. 
(!ne orher adjacent to Payson MuniCipdl Airport. For additional 
tmaIion. contact the Dtrecror for Economlc Devcloprnent, Town 
(ifion. 

Urlllrler 
Electriciry: Arizona Public Sewice (520) 474-2204 

Northern Energy 474-3334 

water: Town of Payson 474-5242 

Propane: Broken Bow Gas Company 474-2294 

Telephone: US. West Communications 490-2355 

Ulility Management & Opcralion Services 474.2 100 

Sanitary DwicI  
Sewer. Northern Gila County 

474-5257 

Lodging and Meetlng Facllltics. Payson is home to nine motels with 
a total of approximately 470 rooms; meeting facilities are available, 
with the largest seating 200 people. Addluonally. the area offers 
several bed and breakfast and cabin facilities, as well as nine RV parks 
and six campgrounds. 

AUI.9. 
TOUl 

hccimir ia  
incnw 

2.11 
1.43 
I 7 0  
0.96 
0 d3 
0.50 
3.10 

- 

Avtfrgt Toul Snow. Slm and Hail annuah. 25.1 In(lws 
(Wed on a )&year rvcragc) 

This community profile was prepared by the Arizona Dcpartrncnr of 
Commerce Communication and Research Division in cooperalion wllh 
the Payson Chamber of Commerce. 

For further information, contacl: 

Payson Chambel of Commerce 
P.O. Box 1380 
Payson. AZ 85547 

Town of Payson 
303 N. Beeline Hwy. 
Payson. A2 85541 

Fax 474-4610 
(520) 474-451 5 (520) 474.5242 

Payson Economic Development Cow. 
303 N. Beeline Highway 
Payson. A2 05541 
(520) 474-5242 
Fax 474-46 10 

Bulk orders and comaete scts of profiles may be obrained at  mod- 
erate cost from the Arizona Deparlrnent of Commerce by calling 

Arltona Department of Commerce 
3800 N Central Ave , Stc. lo00 
Phoenix, AZ 85012 

(602) 280- 132 1 

(602) 280- 132 1 
FAX'  (602) 280-1305 

Reprodurrion of rhb PubkJrlOrt for comrnercal use IS prohrbrfrd by A R 5 
39- t2 t Prrmctron 10 rcpnnf may be Qnnred upon wnficn rmuesr ro rhe 
Arizona Oepanrnenr of Commerce. Q95 
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f ine and Strawberry are rapldly growing va- 
cation and retirement centers in the nonh central part of the 
state. Pine is a i  an elevation of 5,648 feet and is named for the 
surrounding pine limber country The community's post office 
was founded in 1884. Strawberry, a t  an elevation of 6.047 feet. 
was named for the wild strawberries that grow in the area. The 
communities are aboui 110 miles northeast of Phoenix and are 
unincorporated. The area has four seasons. but none are severe: 
although snow falls in the winter, it usually melts Quickly. 

PRINCIPAL ECONOMIC A ~ ' I V I T I E S  

As vacation and retirement centers, the commercial s e c t x  of 
both communities rely heavily on weekend tourists and second- 
home restdents. With the growth in the area. light industry 
manufacturing development is being encouraged. Shne resC 
denu travel to P a w n  for employment however. most non-tourat 
relared income comes from construction and servicereeted busi- 
nesses. 

SCENIC ATTRACTIONS 
The beautiful pine-dad country around Pine and St  iwberryand 
the Blue Ridge Reservoir. Bear Canyon Lake and h*\oll Lake offer 
many recreational opportunities and facilities. Forest Service 
campgrounds in the 7,000-foot Mogollon Rim area are plentiful 
Fisherman enjoy the abundant trout strean;!. and elk. deer. 
turkey. antelope. bear and mountain lion hunting is permitted. 

Scenic drives in the area abound. Two prim# examples include 
Control Road which Lnnds along the bare of the Mogollon Rim. 
and Mogollon Rim Road. part of the hrst&al General Crook 
Military Road. which follows along the: edge of the rim. Another 
musr-sce site is the Tonto Natural Brrdye. This nslural wonder is 
thc largest rraveninc bridgc in the world and is operated as a 
Stale Park. Hikers. horscback ridcrs and backpackers enjoy xenic 
Pine Trailhead located i t  the rouV?ern edge of Pine. There 6 also 

I 
a walking tour of historic buildings in Pine and Strawberry. 

The Chamber of Commerce and lhe Historical Society host a 

sponsors a Chili Cookoff. A shuttle bus provides transportation 
berween the two events. The Chamber also hosv a fircworks 
display on July 2. and there is an Old Fashioned Ice Cream Social 
sponsored by the Homemakers on July 22,  followed by the 
community picnic on July 23. 

On each Sarurday of rhe three holiday weekends. Memorial Day, 
the Fouflh of July and Labor Day, there is an early morning 
Cowboy Breakfast sponsored by the Tonto Rim Search and 
Rescue Squad. Arts and Craft Fesrivals are held on the same 
weekends. 

Pine also hosts the Pine Countryfair and Strawberry boasts the oldest 
schoolhouse in Arizona (now a state hislorial site). 

i 
Srrawberry Festival on the same day in June that the Kiwanis Club i 

' 

-a@& * b *  

199a - I990 - ise . -- 
?ine/Strawberry* 1.25C 3.550 3.704 
Gila Counry 37,CRO 40.216 43.350 
Arizona 2,7 16.546 3,665,228 4,071,650 
S o u r c t r '  
'According to the P d i r r u b n r y  Chnmbn at Commcrre Ihe popucrtion in(rtr$ci to 
J ~ D ' ~ u ~ v C I V  5.000 during ihc summcr m o w u  1994 c w n . w  P~OIMW from Qrodh 
r x e r  

Arizona D r ~ a l m ~ n t  of L;oncmu( Sccuriry and U 5 C e w s  eurcsu 

.7 1994 - 1993 - 1990 - 
Postal Receipts '(I) 114.185 149.184 , h 
Elementary School 

N e t  Assessed Valuation 
Enrollment 2 56 289 295 

0)" 20,980.677 2 1.3 15.755 22,403.037 
' Poml rctetpb are lor l l i c a i  year 
.* Fife D61riC(. Plne ill. 

I994 - 1990 - 1900 - 
Civilian labor Force 3,352 2.865 3.190 
Employed 3.037 2,564 2,807 
Unemployed 315 302 383 
Unemployment Rare 9.4 % 10.5% 12.0% - .  ' 
Sarrtc:mxma Drpamntni 01 Eonomr Secuary 
' la0 CMWs DM%w hgurn. :994 CWWIe b a W  on C m l y  b h  lorn 
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1994 - 1993 - 1990 - 
ttaen!ary 5 573 J 587 5 5.98 

Yale of Arizona 47 47 47 
[irnmuniry College 38 41 .43 

bra1 Outsi3e Community 510 64 I 1083 $11.11 
i re  Dislric! 1 6 4  173 2.15 
h e  Lighting District . 1 1  .14 .10 

T:bl 512.39 512 70 113.36 
hi:c uim tax Wet.rch Iwndriton 
e:t 

(sJnlY 4.06 4 08 4.23 

property ldr 111 Arizona IS based on ~ S K L ( C O  vdluarron whrch is leu man 
mrtti vaiue Thai rneam 11 J no1 potvble i o  runpule i a x t s  lor b pdiuular 
~ l r t e  0 1  DfOpetTy based on iwic OufnbCn 

not?. Resldenis of Ihe area have acccss IO the Payson Airport (15 
b away), wrich has one paved. lighted 5.000-100! runway. 

iities 

3 c t y :  Arizona Public Service (520) 470-2204 
one: Aztec Burane Co. 474.3334 

Broken Row Gas Co 474-2294 

!:none U.S. Wesl Communicatlons (800) 244-1 1 1  1 
I Ulilily Managcrnenl & 

Operations Services 474-2 100 
Septic syrlems 

Lodging and Meeting Faclllties. There are six motels wlth 44 units 
and lour mcering facilities. with the largest searing 125 Wr5Ons.There 
are also four trailer parks in the area. 

rm.9r 
I rmwwm h) 
O w l  O+lr 
Mac. Mn.  

53.1 23.7 
57.2 25.6 
6 1 4  2 6 4  
70.0 34.7 
79.0 41.2 
68.9 49.0 
92 5 50.5 

A*+ 
row 

~ ~ c ( r 0 4 a i m  
IVuhrsl 

2.11 
1 .d3 
1.78 
0.96 
0.43 
0.50 
3.10 

&tf*V 
TOW 

k(gwm 
inns) 
3 30 
1.86 
1.64 
1 4 5  
2.2 1 

20.77 

- 

This community profile was prepared by the Arlzona Department of 
Commem Communyation and Research Dwlsion in cooperation with 
the Pindtrawberry Chamber of Commerce. 
For furher information, contact: 

Pine/Strawbeny Chamber of Commerce 
Box 196 
Pine. AZ 85544 

Gila Counry Board of Supervisors 
1400 East Ash 
Globe. A2 85501 

(520) 41 6-3547 

(520) 425-3231 

Bulk orders and complete sets of profiles may be obtained at moderate 
cost from the Arizona Oepartment of Commerce by calling (602) 

Arizona Department of Commerce 
3800 N.  Central Ave.. Ste. 1400 
Phoenix, A2 85012 
(602)28&132 1 
FAX: (602) 280-1 305 

280- 132 1. 1 

Reproduction of rhh Dublicdlion for commercial UP 1s pmhibhcd by AR.5. 
39-12!. Prrmmon ro rppnnr m y  be granrrd upon wrrnen muerr ro rhe 
Anmnd DeDaRmenr of Commerce. 6/95 

. 
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Water Supply of the Pine-Strawberry Area 
Gila County Preliminary Report 

June 1987 

Arizona Department of Water Resources 
Hydrology Division 
Payson/Pine/Strawberry File 
1987 
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\.later S u p p l y  o f  The 
Pine-Strawberry Area, Gila  County 

Prel iminary Report 
June 1987 

Groundwater i s  the  source of the water s u p p l y  f o r  most o f  the r e s iden t s  i n  the 

Pine-Strawberry Area. Only a small par t  of the water demand i s  s a t i s f i e d  w i t h  

sur face  water frcjrii Pine Creek in the Pine Creek area.  

To s t u d y  the  groundwater supply s i t u a t i o n  i n  the Pine-Strawberry a rea ,  t h e  

i o  11 owing  su b-areas were considered: 

( 1 )  The Pine Creek Area 

Pine Creek o r i g i n a t e s  a t  the Mogollon Rim where groundwater, probably 

from the  Coconino Sdndstone aqu i f e r ,  sur faces  as  springs. T h i s  stream becomes 

h l o z i n g  stream around sec t ion  19 where the E&R Uater Conipany's f ranchise  a rea  

s t a r t s .  T h e  "1oLt"surface water recharges an aqui fe r  which cons i s t s  of 

Mudstone/Shale/Limestor!e deposi ts  r e s t r i c t e d  l a t e r a l l y  by the Coconino 

Sandstone formation. The groundwater t r a v e l s  through t h i s  aqui fe r  f o r  about 

7000 f e e t ,  w i t h i n  t he  wacer company's f ranchise  a rea ,  before i t  en t e r s  t h e  

Redwall -.limestone formation. This formation a c t s  a s  ~1 dra in  b r i n g i n g  t he  

groundwater t o  very deep l eve l s .  Dry wel ls  t o  depths of about 850 f e e t  have 

been d r i l l e d  i n  t h i s  zone which covers about one-half of the  ELR Water Company 

f ranchise  a rea .  
T 

A l a rge  increase  i n  che groundwater e leva t ion  i n  the Mudstone/Shale/Limestone 

aqu i f e r  occurred between 1977 and 1987. This va r i a t ion  i s  probably assoc ia ted  

w i t h  t he  "wet" period tha t  occurred w i t h i n  those years .  I n  s p i t e  o f  t he  

abundance o f  p r e c i p i t a t i o n  w i t h i n  t ha t  per iod,  water e leva t ions  i n  the l a t e r a l  
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Sandstone aqu i f e r  d i d  not Show any ga ins ,  b u t  suffered severe dec l ines  (1.5- 

13.4 f t / y r ) .  This probably caused by the l imited v e r t i c a l  extent  and the 

f rac tured  na ture  of t h i s  a q u i f e r ,  w h i c h  lacks the s to rage  Capacity of the 

Mudstone/Shale/Limestone aqu i fe r .  A conservative es t imate  of the  groundwater 

i n  s torage  i n  the Mudstone/Shale/Limestone aqui fer  y ie lded  a value o f  about 

2160 ac re - f ee t .  

The groundwater f l u x  coming from the ncjrtheast p a r a l l e l i n g  Pine Creek was 

estimatsd t o  be about 11.0 AF/yr. The groundwater f lux  coming l a t e r a l l y  from 

the sandstone forniation was estimated t o  amount t o  about 226 AF/yr. 

( 2 )  Strawberry Hollow Area 

Similar  yeohydrologic condi t ions ,  although more accentuated,  e x i s t  a t  

Strawberry Hol low. The extent  of the Mudstone/Shale/Limestone aqu i f e r  i s  nlore 

l imited and the  groundwater reaches the Redwall limestone formation which aCtS 

more r ap id ly  a s  a dra in .  The groundwater i n  s torage  wi th in  t h i s  a r ea  was 

escimated t o  be about 1400 a c r e - f t . ,  a n d  the groundwater Flux from the 

northwest p a r a l l e l i n g  Strawberry Hollow, about 38 AFlyr. 

( 3 )  Strawberry Creek Area 

I n  t h i s  a r ea  the  l4udstone/Shale/Limestone aqui fe r  extends f o r  about 840 

acres .  Using a conservat ive sa tu ra t ed  thickness Qf 135 f t . ,  the  groundwater 

i n  Storage underneath t h i s  a rea  i s  about 5670 Acre-ft .  The groundwater f l u x  

en ter ing  t h i s  a rea  was estiniated t o  be about 79 AF/yr. 

I n  sumary ,  t he  Pine-Strawberry area counts on a dependable water supply of 

about 4 4 7  AF/yr (Table 1 )  For s a t i s f y i n g  i t s  water demands. 
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Table 1 

Ground!,vater A-rai l a b l e  

Pine-Strawberry Area 

Groundwater In Groundwater 

Are a Storaqe *lAF/YR) f lux  ( A F / Y R )  

Pine Creek 22  237 

Strawberry Hollow 14 

Strawberry Canyon 57 79 

Tot a1 93 354 

Total 

1 AF / Y  R \  

253 

52 

136 

44 7 

*Aii\ount i n  s to rage  d i s t r i b u c e d  o v e r  100 years .  

Analysis o f  The Demand 

T h e  water demand i n  t h e  Pine-Strawberry area has increased enormously i n  t h e  

l a s t  8 years .  Froill a t o t a l  water demand o f  hbout 163 AF/yr i n  1979 t o  about 

384 AF/yr i n  1986, Q 135% increase i n  water use f o r  t h a t  period. 

The d r i l l i n g  of new p r i v a t e  domestic wel ls  plus new i r r i g a t e d  areas  account 

f o r  a l a rge  p a r t  (@ 69%) of t h a t  increase.  I n  1979 t h e r e  were about 96 

p r iva t e  wel l s  r e g i s t e r e d  with the  Department. In 1986, t h i s  number had 

increased t o  about 163. The  i r r i g a t e d  a rea ,  f o r  the  same period, increased 

from 27 t o  about 119 acres .  The water companies, on the  o ther  hand, have 

increased t h e i r  water  demands, a t  a more or l e s s  constant  and slower pace 

(0 9 AF/yr). 
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S u o o l y  v s  Derriand 

( 1 )  The Pine-Strawberry a rea  i s  reaching i t s  l imi t  w i t n  regard t o  t he  amount 

Coniparison of the t o t a l  water demand w i t h  the t o t a l  dependable water supply,  

i n  f i gu re  1, ind ica tes  t h a t  i n  1986 the Pine-Strawberry area was using about 

86% of i t s  dependable supply. I n  s p i t e  of the l a rge  percentage of dependable 

supply used, the Mudstone/Shale/Limestone aqui fer  showed ga ins ,  not d e c l i n e s ,  

j i n  water leve ls .  

Comparison o f  the water e l eda t ion  d a t a  f o r  1974 and 1987 

leve ls  i n  t h e  Mudstone/Shale/Limestone aqui fer  have 

nd ica t e s  t h a t  water 

increased 31.4-8.4 

A s  menrioned p r w i o c s l y ,  these increases  are a d i r e c t  response of t h e  f c / y r ) .  

Z q u i  f e r  t o  the na tura l  replenishment from the excess p r e c i p i t a t i o n  t h a t  

occurred between 1979- 1986. 

I f  the  water demand continues increasing a t  the present  r a t e ,  i n  about 2 inore 

y?ars the  Pine-Srrawberry area w i l l  be using 100% of i t s  dependdble supply.  

A f t e r  t h a t ,  addi t iona l  f u t u r e  dzrnands w i l l  be  acce le ra t ing  the  ove rd ra f t  of 

the aqui fe r .  I f  a "Dry"  period were t o  occur Severe dec l ines  might occur. 

Conclusions 

( 2 )  Therefore ,  i t  

i s  unknown how the Mudstone/Shale/Limestone aqu i fe r  Will rcspond t o  a ''Dry'' 

period. Conrinuous groundwater monitoring i s  e s s e n t i a l .  

( 3 )  The r e l a t ionsh ip  tktcccen spr ing f l o w  and groundwater level  v a r i a t i o n s  i s  

The ava i l ab le  groundwater leve l  da t a  cover a "wet" pesioc.  
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unknown. 

by t h e  Pine Creek scream. 

Monitoring i s  needed to evaluate  the amount of replenishment caused 

( 4 )  The hydraul ic  parameters (T and Sy) used t o  e s t ima te  the  groundwater i n  

s torage  and the  groundwater f l u x  &re  uncertain,  although they m i g h t  be on the 

conservat ive s ide .  

( 5 )  Th2  a rea  s o u t h  and e a s t  of P ine  i s  a non-productive water zone. The  

water l e v e l s  i n  the Redwall limestone are  too deep f o r  e f f i c i e n t  and 

economical us?. 

(6)  

t o  t he  on-going adjudicat ion process.  

Surfac? water r igh ts  i n  the  Pine-Strawberry area are  going t o  be subjec t  

mb 
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ATTACHMENT IV. 

ARIZONA DEPARTMENT OF WATER RESOURCES 
ADEQUATE WATER SUPPLY PROGRAM 

HISTORY OF THE ADEOUATE WATER SUPPLY PROGRAM 

A person who wishes to subdivide and sell land in Arizona must obtain a Public Reprot from the 
Arizona Department of Real Estate and record a plat of the subdivision with the County. Before 
a Public Report may be issued or before a County can approve and record a subdivision plat, a 
Water Supply Adequacy Report must be issued by the Arizona Department of Water Resources 
(ADWR). 

The Adequate Water Supply Program began in 1973 with the enactment of legislation aimed at 
controlling land fraud in Arizona. In the late 1960s and early 1970s thousands of unimproved 
lots in Arizona were being marketed and sold without consideration for the availability or long- 
term dependability of the water supply. The legislation created a water adequacy statute which 
required the evaluation of the available water supply and disclosure of any inadequacy of the 
supply to potential lot buyers. The responsibility for evaluating subdivision water supplies was 
assigned to the Arizona Water Commission, an agency which was replced in 1980. The 
Adequate Water Supply (ADWS) Program was continued in the Code with no changes except 
to limit it to areas outside the Active Management Areas. 

The responsibility for demonstrating an adequate water supply is on the subdivider. However, 
if the owner cannot demonstrate the adequacy of the supply (or chooses not to), the supply may 
be determined inadequate by DWR. Sales of such properties may still proceed provided 
disclosure of the inadequacy of the water supply is made in promotional materials as required 
by the Arizona Department of Real Estate. 

A general description of the process for obtaining a Water*-Adequacy Report' as well as the 
current physical criteria used in making an adequacy determination are presented in the following 
sections of this brochure. 

'The terms adequacy and Water Adequacy Report refer to determinations by DWR on the 
adequacy of the water supply regardless of whether the supply is judged to be adequate or 
inadequate. 
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SUBDMSION REOUIREMENTS AND ADEOUATE WATER SUPPLY 

A Water Adequacy Report must be obtained before the county can record the plat and before the 
D e p m e n t  of Real Estate can issue a public report. A subdivision is currently defined as land 
consisting of six or more lots or parcels of which at least one is less than 36 acres in area. Land 
divisions of six or more parcels each of which is greater than 36 acres is defined as unsubdivided 
land and is not subject to the ADWS program. 

A subdivider can demonstrate the adequacy of the water supply in either of two ways: 

1. The subdivision may be able to be supplied water from a water 
provider which has been designated by DWR as having an 
Adequate Water Supply; or 

2. The subdivider may independently obtain a Water Adequacy Report 
for the subdivision from DWR. 

If the subdivider needs to obtain a Water Adequacy Report, the application and issuance of the 
report must be completed prior to having the final plat recorded by the local County Recorder 
for each particular subdivision. 

METHODS OF DEMONSTRATING AN ADEOUATE WATER SUPPLY 

1. Water Service by a Designated Water Provider 

Water providers which are designated by DWR as having an adequate water supply, may include 
cities, towns and private water companies. These designated providers have previously satisfied 
the Department’s criteria for demonstrating an adequate water supply for their current, committed 
and projected customers. 

Water providers which are not currently designated may apply at any time for a designation of 
adequate water supply. The process that water providers musrfollow to become designated is 
discussed below under Obtaining a DesiEnation of Adequate Water Supply. 

A list of currently designated providers is available from DWR. If service from a designated 
water provider is not available, the developer must apply to DWR for a Water Adequacy 
Statement. 

2. Water Adequacy Report 

2 
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To obtain a Water Adequacy Report, the owner of the proposed subdivision must file an 
application with the Department of Water Resources. If the Department determines that the 
application meets the ADWS criteria then a Water Adequacy Report is issued. If the application 
does not comply with ADWS criteria, then the applicant may either submit additional information 
to try to demonstrate an adequate water supply or an applicant may choose not to demonstrate 
adequacy and receive an Inadequacy Report. The processing time for typical applications for 
Water Adequacy Reports may vary from two weeks to two months depending on the nature of 
the review. 

The process for securing a Water Adequacy Report for a subdivision is discussed below in the 
section Obtaining a Water Adequacy Report. 

ADEQUATE WATER SUPPLY CRITERIA 

To demonstrate an Adequate Water Supply, an applicant for a Water Adequacy Report, 
Designation of Water Adequacy or Analysis of Adequate Water Supply must satisfy the following 
criteria which are described in the 1995 Assured and Adequate Water Supply Rules. These 
criteria and the associated rule citations are: 

1. Physical, legal and continuous availability of the water supply (R12-15- 
7 17). 

2. Sufficient quality of the water supply (R12-15-718). 

These criteria, which have been required since 1980, are described in greater detail in the Rules 
as well as in an informational handout titled Hydrologic Studies for Assured and Adequate Water 
Supplies - Guidelines available from the Hydrology Division of DWR. The important aspects 
of the criteria are discussed in the following sections. 

OBTAINING A WATER ADEOUACY REPORT 

As previously discussed, prior to a subdivider/owner obtaining a Commissioner’s Public Report 
for the subdivided land, an Application for A Water Adequacy Report must be filed with DWR. 
If the subdivider is attempting to demonstrate the adequacy’ of the water supply, information 
must be provided to DWR regarding the adequate water supply criteria. 

In discussing the criteria, it is assumed that the applicant is choosing to demonstrate that an 
adequate water supply is available. Inadequacy determinations do not require compliance with 
the criteria. 

2 
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Physical, Legal and Continuous Availability; R12-15-717 (Phvsical Availabilitv) 

The applicant must describe the sources of water to be served to the subdivision. This involves 
demonstrating that: 

1. Water is physically and continuously available to the subdivision to meet its demand 
for at least 100 years, and that the water is of suitable quality. In most cases this is 
typically demonstrated through a hydrologic study which is submitted with the 
application, unless the entity providing water has previously submitted a valid study to 
the Department. Evidence of a legal right to the water supply of supplies may also be 
required. 

2. If the 
subdivision is to be served by a private water company, the proposed subdivision must 
be within the area prescribed in the company's Certificate of Convenience and Necessity. 
If a system does not presently seme the area, two options exist; 

A legally recognized water provider has committed to supply service. 
% 

a) a new water company or co-op may be established in accordance with the 
applicable Arizona Corporation Commission, Department of Environmental 
Quality and DWR requirements; or 

b) the subdivision may be developed as a "dry lot subdivision" where individual 
domestic wells will be drilled on each lot by the purchasers. 

The rules contain specific standards for different sources of water including groundwater, surface 
water, Colorado River water, Central Arizona Project water, effluent and storage credits. These 
are discussed below: 

Groundwater 

If the proposed source of water is groundwater, a hydrologic study of the affected area must be 
submitted with the application unless previously submitted. Groundwater is considered physically 
available only if Certain depth-to-static water level criteria are not exceeded in 100 years as 
follows: 

areas outside of AMA's/other . 
than dry lot subdivisions 1200 feet below land surface 

dry lot subdivisions 400 feet below land surface 

Surface Water, Colorado River Water and Central Arizona Project Water 

If the applicant has a long-term, non-declining municipal and industrial CAP subcontract or a 

4 
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lease for Indian priority CAP water, the entire amount of the subcontract is considered as 
physically available. For other CAP, Colorado River water and surface water sources, only 
certain "reliable" percentage of the amount in the contract, right or lease can be considered unless 
a backup supply of water has been demonstrated. A backup supply may be shown by a drought 
response plan, recharge credits or evidence of other backup supplies which are continuously and 
legally available. 

The applicant must also show that there is legal availability of the proposed supplies and that 
there are adequate storage facilities for surface water and CAP during periods of shortage due 
to drought or system repairs. 

Effluent 

If effluent will be used directly, the applicant must include an evaluation of the annual volume 
that will be continuously available and show that its use will comply with ADEQ water quality 
requirements. Evidence must also be shown that the applicant has the legal right to use, capture 
or reuse the effluent and that there is an actual demand for the water. 

Lona-Term Underground Storage Credits 

Evidence of credits already accrued must be shown or, if not already accrued, that the applicant 
is the permit holder, that there is an existing storage project available (or that construction is 
imminent), that a contract for storage water exists, and that the applicant has physical, continuous 
and legal availability of the water to be stored. 

Water Exchange Agreements 

In the case of water exchange agreements the applicant must show physical and continuous 
availability according to the actual source of water used as discussed above. Legal availability 
is satisfied through evidence that the agreement is in accordance with the requirements of ARS 
Title 45. " 

Water Quality; R12-15-718 

The applicant's proposed source(s) of water must satisfy existing state water quality standards 
as well as other water quality standards applicable to the proposed use after treatment. The 
Department will consider the possible migration of poor quality water that may impact the 
applicant's source. Designated providers must continue to satisfy all applicable state water 
quality requirements in order to maintain their designation. 

.1. 

- Fees 

I 
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Appucation fees for a Water Adequacy Report range from $200 to $800 depending on the 
number of lots. A discount applies if a hydrologic study was previously submitted for the area. 

OTHER ADEQUATE WATER SUPPLY REQUIREMENTS 

Review, Modification or Revocation of a Designation (R12-15-720) 

The Department will review the Adequate Water Supply Status of designated water providers at 
least every 15 years to determine whether the designation should be modified or revoked. In 
addition, the holder of a designation may request a modification of the designation at any time. 
For example, the provider may have obtained additional water supplies to satisfy its demand. 

If an adequate water supply no longer exists after a designation is issued, the Department may 
revoke the designation. 

Annual Reports (R12-15-722) 

Designated water providers must submit water demand and supply information is annual water 
withdrawal and use reports. This includes information on new customer demand, a water quality 
report and depth to static water level from service area wells. 

6 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
Hydrology Division 

500 North Third Street. Phoenix. Arizona 85004 
Telephone (602) 417-2448 

Fax (602) 4 17-2425 

March 15, 1996 

Mr. Roy Tanney 
Chief of Subdivisions 
Department of Real Estate 
2910 North 44th Street 
Phoenix, Arizona 85018 

RE: Water Adequacy Report #22-300113 
Lovett Place, Gila County 

Dear Mr. Tanney: 

FIFE SYMWGTON 
Governor 

R n A  P. PEARSON 
Direccor 

Pursuant to A.R.S. $45108, R.D.B., Inc., has provided the Department of Water Resources with 
information on the water supply for the above-referenced subdivision in Section 28, T l l N ,  RlOE, 
G&SR B&M. 

Water for domestic use will be provided to each of the 18 lots in the subdivision by the Town 
of Payson. Adequacy of the water supply was reviewed by the Department with regard to 
quantity, quality, and dependability. The subdivision, located in the Town of Payson, Arizona, 
is underlain by a fractured granite aquifer. Depth-to-water in the town's municipal wells ranges 
from about 10 to 240 feet below land surface, depending upon topography and well location. 
Although some of the municipal wells near the center of town have experienced water-level 
declines of several feet per year, water wells in other areas of town show seasonal fluctuations 
but no trend of progressive declines. The fractured nature of the aquifer makes the area drought- 
sensitive. Little is known about the groundwater potential of the area. Even though successful 
wells in the &ea supply current demand, their effect on long-term groundwater supply is 
unknown. For this ieason, the water supply is considered irzadequafe. 

A.R.S. $32-2181.F. requires a summary of the Department's report for dry lot subdivisions or for 
those with an inadequate water supply be included in all promotio"ha1 material and contracts for 
sale of lots in the subdivision. We suggest the following synopsis: 

"Lovett Place is a residential subdivision being sold with a domestic 
water supply furnished by the Town of Payson. A fractured granite 
aquifer underlies the area. Depth-to-water in the town's municipal wells 
ranges from about 10 to 240 feet below land surface. In general, the 
Payson area water supply is drought-sensitive. The Department of Water 
Resources, therefore, considers the water supply to be inadequate." 

The developer, pursuant to A.R.S. $32-2181.F.' may suggest a different summary of this report, 
but i t  must contain the above elements and/or the Department's findings. Any change to the 
above subdivision or water supply plans may invalidate this decision. 
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Mr. Roy Tanney 
Lovett Place 
March 15, 1996 

This letter, which constitutes the Department of Water Resources' report on the subdivision water 
supply, is being forwarded to your office as required by A.R.S. $45108. This law requires the 
developer to hold the recordation of the above subdivision's plats until the receipt of the 
Department's report on the subdivision's water supply. By copy of this report, the Gila Count! 
recorder officially is being notified of the developer's compliance with the law. 

If you have any questions regarding this report, please call Genie Howell at 417-2400 ext 7181 

Sincerely, 

GW/GH 

cc: R.D.B., Inc. 
Town of Payson Water Department 
Ms. Linda Ortega, Gila County Recorder 
Mr. Robert Bigando,'Jr., Gila County Planning & Zoning 
Ms. Tami Gustafson, ADEQ Technical Review Unit 
Mr. Steve Rossi, ADWR 
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ARIZONA DEPARTMENT OF WATER RESOURCES 

HYDROLOGY DIVISION 

31 E M 0 R A N D U M 

TO: Greg Wallace 

FROM: Steven SzyprowskilGenie Howell 
€d rclr,lq3 

. -  

DATE: October 17, 1995 

RE: Concern About Status of Long-term Water Supply for the Town of 
Payson Area 

FOR: [ ] action [ ] decision [XI information 

The year-to-date issuance of Inadequacy Statements for Payson area subdivisions totaling 903 
lots rakes concern about resolution of a source of long-term water supply for this rapidly 
growing area. Ail Water Adequacy Statements issued since August 08, 1973, have been 
inadequate. The lot total since 1973 is 2976 lots; therefore, this year-to-date total of 903 lots 
represents 30% of the total over the 22-year period. 

I. 
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1/08/96 

Y= . _ _ _ - - _ _ - - _ - - _ - - - - - - - - - - - - - - - -  
i!pine Heights 
lpine Ridge 3 pine Village #1 
$alet Village 
2aparral Ranch 

i?k Ridge 
vergreen Meadows 
airway Oaks Estates replat 
alcon View 
Brest Park 
orest Park 
arest Park # 1  
:west Park Addition #1 
$ur Seasons North 
?ontier Condominiums 
:ontier Townhouses 
olden Frontier #1 
blden Frontier #2 
ranite Dells Estates 
teen Valley Estates 
keenf aire 
b o l l s ,  The #01 
b o l l s ,  The #02 
b l l s ,  The #03  
lolls, The #03 
ivett Place 
Lnzanita Hills #1 
tnzanita Hills #2 
Quntain-Aire Condominiums 
blin t ai n -Ai re Condominiums # 3 
Lyson Industrial Park 
Lyson Meadows 
(ne Aire 
) a i l  Valley 
) a i l  Valley 
In View Heights Estates 
\y Park Industrial 
l a r  Valley Vista 

dland Meadows #3 
dland Meadows #4 

Standard report 

- - - - - - _ - -  

Page 1 

REPORT TYPE HYDRO REV CMPLT LOTS WATER PROVIDER 

I - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - -  - _ _ - _ _ - - _ _ _ _ _ - - -  
7/11/18 257 United Utilities 
1 12 a2 7 Payson, Town of 

INADE 
INADE 
INADE 
INADE 
INADE 
I NADE 
INADE 
INADE 
INADE 
INADE 
INADE 
ADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
ADE 
INADE 
INADE 
INADE 
INADE 
INADE 

1 / 1 6 / 8 5  
1 2  /27 /I 4 

2 / 2 3 / 9 5  
1 0 / 0 5 / 9 5  

8 / 1 1 / 7 5  
3 / 1 0 / 8 3  

1 0 / 0 3 / 9 5  
2 / 0 8 / 8 0  
8/11/88 
8 / 0 8 / 7 3  

5/18/83 

i / i 7 / a o  
8/15/84 

5 / 2 0 / 8 0  

1 / 2 4 / 9 6  
6 / 1 7 / 8 0  

1 / 1 9 / 7 7  
4 / 2 6  / 9 4  

1 0  /27 / 9  4 
8 / 2 4 / 9 3  

9 / 1 9 / 9 5  
1 / 1 1 / 9 6  
3 / 1 5 / 9 6  
1 / 1 7 / 9 5  

3 / 2 8 / 9 4  

i / i a / 9 5  
6/14/82 
9 / i o / a 5  

i i / o a / a a  
8 / 0 1 / 8 6  
3 / 1 8 / 8 0  
4 / 3 0 / 8 2  
3 / 1 1 / 8 7  
3 / 2 1 / 8 8  

1 2 / 2 9 / a 3  
3 / i a / a 7  
9 / 06 L8 5 
4 / 1 4 / 9 4  

1 2  /07 / 9  4 
7 / 2 6 / 9 5  

1 2 / 2 7 / 7 4  
1 / 2 0 / 8 3  
8 / 2 2 / 7 5  
5 / 3 1 / 9 5  
1 / 0 6 / 8 1  

1 1 / 0 9 / 8 2  
6120184 
4 / 1 2 / a a  

312  

1 4  
4 8  

ioa 

23 
57 

1 2 1  
1 0  
1 2  
2 8  

42 
8 

1 1 2  
87 

53 
11 
34 
22 
27 

1 8  
11 
22 

4 
8 

1 3  
32 
1 2  

1 6 0  
9 

1 0 1  
64 
1 2  
7 2  

104  
8 6  

1 2 3  
2 6  
9 9  

3 96 
1 0 2  

4 a  

Payson, Town Of 
United Utilities 
Payson Water Dep 
Payson, Town of 
dry lot 
Payson, Town of 
Payson, Town of 
United Utilities 
Payson, Town of 
United Utilities 
United Utilities 
Payson, Town of 
Payson, Town of 
United Utilities 
United Utilities 
Payson, Town of 
dry lot 
Payson, Town of 
Payson, Town of 
United Utilities 
United Utilities 
United Utilities 
United Utilities 
Payson, Town of 
Payson, Town of 
Payson, Town of 
Payson, Town of 
Payson, Town of 
Payson, Town of 
Payson, Town of 
United Utilities 
United Utilities 
United Utilities 
Payson, Town of 
Payson, Town of 
United Utilities 
Payson, Town of 
Payson, Town of 
Payson, Town of 
Payson, Town of 
United Utilities 
Payson, Town of 
Co-op water syst 
Payson, Town of 
Payson, Town of 

I 
I 
u 
1 
I 
8 
I 
I 
I 
I 

9 1  Payson, Town of 
84 Payson, Town of 
24 Payson, Town of I ' 
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124/96 

I - - - - - - - - - - - - - - - - - - - - - - - 
Heights 

gle Glen Townhouses 
t.usive Acres 
!$rest Park 
rest Park #1 
rest Park Addition #1 
on t i er Townhouses 
lden Frontier #1 
evremon t 
'?den Pines 
mestead, The 
t Ranch #01 

o l l s ,  The #01 
o l l s ,  The # 0 2  i o l l s ,  The #03 
ne Aire 
ail Valley 
ail Valley 
litude Pines #1 
!itude Pines # 2 , 5  
/litEde Trails 
ar Valley Vista 
rawberry Mountain Shad 
kawberry Mountain Shado 
h a  Pine 
h u t  Glen 
+s t e- rn Manor 

Pine/Strawberry Subdivisions 

REPORT 

INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
ADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
INADE 
ADE 
INADE 
ADE 
ADE 
INADE 

------_ TYPE LOTS 
. - - - -  ------ 

2 57 
48 

2 6 4  
57  
3 0  

1 2 1  
1 2  
2 8  

8 
1 1 2  

1 0  
4 9  
2 5  

8 
3 4  
2 2  
2 7  
1 2  

9 
1 6 0  
1 1 5  
2 5 5  

73  
1 2  

1 3 4  
2 6 4  

3 0  
29 
2 6  

WATER PROVIDER 

United Utilities Company 
United Utilities Company 
E & R Water Company 
E & R Water Company 
United Utilities Company 
United Utilities Company 
United Utilities Company 
United Utilities Company 
iJnited Utilities Company 
'-ai ted Utilities Company 
f & R Water Company 
Wllliamston Water Works 
E ci R Water Company 
E & R Water Company 
Uni.:ed Utilities, Inc. 
United Utilities, Inc. 
United Utilities, Inc. 
Unitxd Utilities Company 
United Utilities Company 
United Utilities Company 
E &'R :Jater Company 
E & R Kater Company 
E & R Water Company 
United Vcilities Company 
E & R WLer Company 
E & R y t ? r  Company 
E & R Wtrr Company 
E & R Water Company 
United Utiiities Company 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Pavson/CAP Allocation 

In 1983 the Town of Payson was allocated 4,995 acre feet of Central 
Arizona Project water per year. However, environmental concerns 
made the exchange infeasible. This water was offered to Scottsdale 
and the documents that follow were developed as part of the 
agreement to transfer the water to the city. The documents include 
the Memorandum of Understanding, the Agreement between the effected 
parties to exchange, and the Trust Agreement. 

Memorandum of Understanding . .  1-4 
Agreement to exchange . .  1-12 
Trust agreement . .  1-5 

I 

i 
I! 
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c 

- ... 

Fur the Creatfon of a Trust Fund 
between the 

Town of P a y m  
and the 

united Gtstes of AmerIcp 

This Memorandum of Underaarrdbg (rhis "Memorandum") is made as of the 21st 
day of J W ,  1994 by and the TOWN OF PAYSON (-Payson"), an Arizona 
municipal carporation, whose address iS 303 North Beeline Highway, Payson, Arizona 85541, 
and the UNITED STATES OF AMERICA acting through rhc BUREAU OF E Z E C W T l O N  
('BOR"), whose address for purposes of this Memoranrfum is Regional Director, Lower 
Colorado Region, B- of Roclamation, P.O. Box 61470, Boulder City, Nevada 89006-1470. 

Batkeround 
A. Payson has entered into that Certain agreemeat cnIitlcd "Agreement Among the 

Town of Payson, Southwest Camunity Resources, Inc., the Ciry of Scorndale, rht Central 
Arizona Water CopsuvatiOn Diatriu and the United Srares for the Exshange of Central Arizona 
Project Water' (the "Excbange Apemeat"). Section 6.1 of the Exchange Agreement provides 
chat, subject to the terns and c o n d t d o ~  thereof, rhe sum of $4,318,796 plus certsin accrued 
interest will be deposited into a tnrp~ fund (the "Trun Fund") ctea~ed pursuant to the 'Rust 
Agreement (the "Trust Agreement") attached as Exhibit B to the Exchange Agreement. 

B, Section 4.2 of tbe Exchangt Agreemew and Scdm 2 of the Trust Ageernem 
provide tha monies'h thc Rust Pund may only be used for purposes (the " T m  pund 
Arrgoses") of defraring the expenses ~ssociated with LnvesdgSting, planning, designing, 
conwuw,  acqair3ng andlor developing an alrernativt water supply to replace the Central 
Arizona Project water assigned by Payson pumant to the Exchange A m e n t ,  up to a 
combincd net increase m Payson's w ~ t e r  system capacity of 4995 acre-feet per year. 

C. Paysan desires to a @on of the manies in the Trust Fund for use in 
projects which ms-atht Trust Fund Arrposes and which also benefit the eov,ironmenc. principally 
in the area of riparian d o n ,  cnhancemenr and preservation. The BOR desires to facilitate 
thc achievement of these twin goals by Payson by entering inro this Memorandum. 

IN CONSII)EWCIION of &e fortgoing and the mutual covenantS contained herein, the 
partits agree as followa: 

to EffeCCiyeaw . The obligations of Payson and the 
BOR &reunder d the other provision6 of this M c m m  shall become effecirve upon thc 
funding of tbe Trust f ind.  

. .  1. 
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2. Reservation of 1 Purwsfq - Ofthemonies 
deposited In tht T N ~ K  Fund, the sum of thr# lamdmi mmy-five thousand d o M  ($325,000) 
(the "Eaviro-taI Portion') is dwlarui to be rcberud and k l d  in for use in projects 
("Envirunmental Projens') both benefiting the environment and meeting the Trust Fund 
PUrpOSeS.  

. I  3. -ofthcmPo rtism. Although tht monies in rhe 
Trust Fund will remain in the actual COBtody end control of &IC financial institution Selerted to 
sene as pnstee under the ?'rust Agmment, the BOB shall act as M additional trusree with 
respect to the E&nmental Portion. Papon W exeil;ise its powers under Section 6 of rhc 

~ 

Trust Agrcrmerrt to dirKt thc invegmrcnr of thc mdniu in the Trust Fund so as to establish 
sepqratc accOuntS within rhe hust Fund inu> which the hvironmcntal Portion shall bc deposited 
or separate investments within the Tnrst Fund which Wl be made with the Environmental 
Portion, No monies from the Environmental Portion shall be spent without the prior approval 
of P a y m .  

4. Payson shall establish a commission 
(the "Environmental Projects Commission') to make recammendations to Payson fmm time to 
time on Envkamntntal Projm'on which monks from the Environmenral Ponion should be 
spent, Payson shall invite American Rivers, the Sierra Club and the Nature Conservancy each 
to w e  one person 4 be amember of the Envirwmcn~l Projects Commission. Tht size of 
the Environmemal Projects Commission, irs othcr members and its rules and procedures shall 
be BS specified from time to time by Payson. After receipt of recommendations from the 
Environmemal Projects Commissian, Payson shall propose to h e  BOR the expenditure of monies 
from the Enviromnental Portion on Environmental Projecu. In making such proposals, Payeon 
shall describe in rrasordble detail the Ewironmental ProjeEts on which Payson proposes to 
spend monies from the Environmenrpl Portion. The BOR shall nview the Environmental 
Pmjectr proposed by Payson, shall advise Payson if the BOR desires to consult with Payson on 
any Environmental Project proposed by Payson and, with respect to any proposed Enviro~lenull 
Project on which the BOR desires to consult, shall specify in reasonable derail any modifications 
to sucb proposed Environmemal Project which the BOR considen beneficial to such project. 

5 .  -forR@arianCreartoTI.anc mmnt and F'reservati O n - P r O l ~ .  
Payson and the BOR believe chat projects which wuld mare, enhancP or preserve riparian 
habitatg in & wa- in which Payson is lo& are W y  ro be projects which also would 
fulfill the Trust Fund Purposes. In props@ Environmental Pbjcc~b to thc BOR wrrler Section 
4 of this Memorandum, Paymn shall give preference to pmposed Environmental Projects which 
would create, enhance or prescrvc riparian habitak. In particular, Payson shall give preferem 
fo its Urban Riparian Wildlife Refuge Project, which is a project in tbe process of formulation 
by Payson and which Payson belteves will result tn the creation, enhahremea or preservation 
of riparian habitats and which also WW rulfll the TWK Pund Purposes, 

6. m. ' h e  BOR shall also endeavor to work coopcrativcIy wirh 
Payson, as authorizd by law, to provlde l ' i~~ds  for projecrs of mutual interest to both parties that 

2 

PW 0001-0001 52 



Oll27/94 1 4 : 4 7  l a 6 0 2  2 5 8  2685  LINDRY ASSOC. @ 00: 
OWkOF PRYSON TEL:1-602-47P-7052 Jan 27 '94  10:4? N0.003 P.04 

I 
I 
I 
I 
1 
1 
I 
I 
I 
8 
I 
I 

will assist in carrying out the goals and objectives of this Mernotandum. In particular, but 
without Ijmidne rht generality of the foregoing, the BOR will assist Payson in dcaling with the 
National Fish and Wildlife Foundation (the 'Foundation') in an anempt to obtain f h b  under 
16 U.S.C.A. 6 3709 or any camparsblc legislation Lo match any expendiwcs of rhe 
Enviroranental Porcion. To the exoot permitted by law, any a x p e n d b s  of the Environmental 
Portion shalI be considered conuibudoas to rhe Foundauon in order to qualify such exprmdinves 
far such matching. 

TI& Memorandum shall tcmdnae on the date on which all 
of the Environmental Ponion shall have been disbursed in accordaace virh rhis Memorandum. 

. .  7. 

8. pow,  All notices and wmmunicaaons h e r d e r  shall be in writing and 
shall be deemed to be duly given if haad delivered or 6ent by (2) certified or registered mail. 
return rcccipt requcsccd, or (b) by an overnight express mail or delivery SCMEC, at the addrrsscs 
bpecificd above or at such arhtr address as any of the above may h d c r  furnish in wriw in 
rhe manner provided herein. 

9. -. This Memorandum may be exrcILted in duplicate originals, 
each of which shall consrirvra anorighal Memorandum. 

10, - The provisions of this Mtmorandum shall inure to the 
knefit  of, and shall be binding upon, the respective suucccc~)rs and assigns of thc parries herem. 

11. m. Each party agrees in good faith to cxecute such 
funher or additional documem as may be necessary of appropriate to fully carry out the intent 
and purpose of this Memoraadum. 

12. 
applicable gcuc and falard laws. 

-. This Memorandum shall be constnred m accordance with 

TOWN OF PAYSON, Arizona 
municipal corporation 

I 
I 
I 
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AGREEMENT AMONG THE TOWN OF PAYSON, SOUTHWEST COMMUNITY 

RESOURCES, INC., THE CITY OF SCO'M'SDALE, 

THE CENTRAL ARIZONA WATER CONSERVATION DISTRICT AND 

THE UNXTED STATES FOR THE 

EXCHANGE OF CENTRAL ARIZONA PROJECT WATER 
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AGREEMENT 

THIS AGREEMENT, dated as of , 1394, 
is entered i n t o  by, the Town of Payson, Southwest Community Resources, 

Inc., the City of Scottsdale, the Central Arizona Water Conservation 

District and the United States of America, acting through the 

Secretary of the Interior. 

1.0 ge CITALS 

1.1 In 1968 the Arizona Congressional delegation provided a 

means f o r  the water-short communities located in the upstream portions 

of the Salt and Verde River watersheds, to which water from the 

Central Arizona Project could not be directly delivered, to 

nonetheless benefit from the construction of the Central Arizona 

Project by providing the exchange language set forth in Section 304(d) 

of the Colorado River Basin Project A c t  of 1968/ 4 3  U.S.C. § 1524(d). 

In 1983 the Secretary of the Interior allocated to Payson 

4,995 acre-feet of Central Arizona Project municipal and industrial 

('%&It') water per year, 48 Fed. Reg. 12446, 12448 (Mar. 24, 1983). 

1.2 

1.3 In 1992 Payson, the United States ,  act ing through the 

Secretary of t he  Interior, and the Central I Arizona Water Conservation 

District entered into a Central Arizona Project (98CAPt1) water service 

subcontract for the delivery of 4,995 acre-feet of CAP MCI water per 

year, e n t i t l e d  "Subcontract Among the United States, the central 

Arizona Water Conservation District, and the Tom of Payson/ 

Subcontract No. 2-07-30-WO281. 

1.4 The East Verde River is  the only surface water source 

available to Payson for an exchange of its Central Arizona Project 

water. In 1989 t he  United States Fish & Wildlife  Service issued a 
PW 0001-0001 56 
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exchange. Further study since 1984 has resulted in the conclusion 

that an exchange involving East Verde River water is not legally, 

physically or economically feasible, given 1) the legal restrictions 

imposed by, in ter  a l i a ,  t h e  Endangered Species Act, Section 404 of the 

Clean Water Act and state law; 2 )  the inadequacy of East Verde River 

surface flows and uncertainties concerniQg the future availability of 

water imported i n t o  the East Verde R i v e r  f r o m  Blue Ridge Reservoir; 

and 3) the high cost of diverting,  pumping, transmitting, storing and 

treating East Verde River water, including all costs of construction 

and environmental compliance. 

1.6 Since passage of the Colorado River Basin Project Act in 

1968, Payson has grown rapidly to a 1993 population of over eight 

I 
I 
I 
I 
I 
I 
I 
I 
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u 
14 

study of the environmental effects resulting from Payson's proposed 

exchange of East Verde River water, ,-Wildlife Coordination AcS 

Substantiatins R e D o r t .  Central A r  izona Project. Verde E ast Verde 

Bjver Water Diversions (December, 1989), and 1) concluded that 

Payson's proposed exchange of East Verde River water would adversely 

impact federally- and s ta te - l i s t ed  endangered and threatened species, 

including the roundtail chub, as well as other native fish and 

wildlife species, riparian vegetation and the E a s t  Verde River's 

economically important put-and-take trout fishery; and 2) recommended 

that any diversion of E a s t  Verde River water by Payson be limited to 

an amount insufficient to exchange Payson's allocation of Central 

Arizona Project w a t e r .  

1.5 In 1984, W.S. Gookin & Associates conducted a study o f  

potential withdrawals from the East Verde River pursuant to an 

1 
I 

thousand residents. Payson's water supply, developed from multiple II 
/I - 2 -  
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wells tapping shallow groundwater in fractured granite beneath 

Payson, is no longer adequate to meet the increasing needs of 

Payson's residents, and Payson faces a severe water shortage crisis. 

1.7 W.S. Gookin b Associates, engineering consultants for 

Payson, have recommended that Payson begin to investigate and develop 

alternative sources of water supply, including effluent reuse and 

groundwater development. Preliminary review of such alternative water 

sources indicates that feasible alternatives to a direct exchange of 

East Verde River water do exist. 

1.8 Payson has concluded that the development of an alternative 

water source, such as an effluent reuse system and/or a new wellfield, 

is preferable to attempting a direct exchange of its C e n t r a l  Arizona 

Project water: not is such a direct exchange cost prohibitive 

and subject to the limitations of and claims under the Endangered 

Species Act and other laws, but a direct exchange would also face 

considerable opposition from sportsmen and environmental groups 

opposed to further impairment of the fragile East .Verde riparian 

system. Such opposition could substantially harm Payson's recreation 

and tourism industry and businesses dependent on visitation to the 

Payson area. 
.7 

1.9 Payson believes that it is entitled to water supply benefits 

of the Central Arizona Project,  as evidenced by the exchange 

provisions in the Colorado River Basin Project Act. Payson is seeking 

to assign the Payson Subcontract to Scottsdale in exchange for payment 

by SCR to an irrevocable trust fund of funds to be used by Payson f o r  

the exclusive purpose of developing an alternative water supply. 

1.10 SCR is a private consulting corporation involved in the 

- 3 -  
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planning, design, coordination and implementation of‘ large-scalewater 

development projects. SCR has been involved f o r  two years in 

facilitating and doing feasibility analyses on alternative means for 

Payson to use its Central a i z o n a  Project allocation and to provide 

water for Scottsdale and its residents through the assignment 

described herein. SCR represents persons that desire water service 

from Scottsdale and that are required to pay a water resource 

development fee in order to obtain service. In the alternative and 

with Scottsdale’s approval, Central Arizona Project water may be 

transferred to Scottsdale in order to obtain water service. 

1.11 Scottsdale has limited water resources, which are 

insufficient to provide a long term renewable water supply for all 

future development within its water senrice area. To assist i n  

procuring additional water supplies, Scottsdale has imposed on new 

developments a water resources development fee fo r  the purpose of 

acquiring and making available new water resources required to provide 

an assured water supply for those new developments. Scottsdale’s 

water. resource development fee ordinance provides that in lieu o f  

paying Scottsdale’s water resources development fee or to receive a 

refund of such fees previously paid, developers may, with the approval 

o f  Scottsdale, transfer to Scottsdale the right to receive central 

Arizona Project water. 

.. 

NOW, THEREFORE, in consideration of the premises and of the 

promises and agreements hereinafter set forth, the parties hereto 

agree as follows: 

2.0 BE;FI NITTONS 

This Agreement will employ abbreviated terms which w i l l  have 

- 4 -  
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meanings a s  s ta ted below. 

2.1 nAmendmentit s h a l l  

States, CAWCD and Scot t sda le  

nC" . 

mean the  agreement among the Unitec 

i n  the form at tached h e r e t o  as Exhibit 

2.2 I1Assignmentii shall mean the  agreement among Payson, 

Sco t t sda le ,  CAWCD and the United States in the form a t t ached  heretc  

as Exhibit "Ame. 

2.3 IrCAPn shall mean the Central  Arizona P ro jec t ,  a reclamation 

p r o j e c t  cons t ruc ted  by the United States of America pursuant  t o  t h e  

Colorado R i v e r  Basin Pro jec t  A c t ,  43  U.S.C. 9 9  1501 et 98q. 

2.4  'iCAP Master Repayment Contractii shal l  mean the Contract 

between the United S t a t e s  and CAWCD for Delivery of Water and 

Repayment of Costs of the Central  Arizona P ro jec t  da ted  December 1, 

1988 (Con t rac t  No. 14-06-W-245, Amendment No. 1). 

2 . 5  IrCAWCDtl s h a l l  mean the Central  Arizona Water Conservation 

District ,  a water  conservation district  organized under the laws of 

Arizona, with its pr inc ipa l  place of business  in Phoenix, Arizona. 

2 . 6  "Contracting O f f i c e r "  shall mean the Secre t a ry  of the  

Interior of the United S t a t e s  o r  his duly authorized representa t ive .  

miEscrow Agreementir shal1 mean t h e  agreement among Payson, 

SCR and F i r s t  American T i t l e  Insurance Company i n  t h e  form attached 

h e r e t o  as E x h i b i t  I1Dn. 

2 . 7  
I 

2 . 8  

corporat ion.  

"Paysonil shall mean the Town of Payson, an Arizona municipal 

2.9 ilPayson Subcontract" shall mean the Central Arizona Project 

(m@CAP1t) water  service subcontract among the United States, CAWCD and 

Payson, Subcontract No. 2-07-30-WO281. 

- 5 -  
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2.10 nScottsdalen shall mean the city of Scottsdale, an Arizona 

municipal corporation. 

2.11 I'Scottsdale Subcontract" shall m e a n  the Central Arizona 

Project (mtCAPmt) vater service subcontract among the United States, 

CAWCD and Scottsdale, Subcontract No. 5-07-30-WOO63. 

2.12 qtSCR@m shall mean Southwest Community Resources, Inc. , an 
Arizona corporation with its principal place of business in 

Scottsdale, Arizona. 

2.13 'ITrust Agreementt8 shall mean the agreement among Payson and 

the Trustee in the form attached hereto as Exhibit lmBtl. 

3.0 SUBSIDIARY AGREEMENTS 
This Agreement includes as exhibits additional and subsidiary 

documents in the form of assignments, contract amendments, escrow 

instructions and trust agreements and all of which are attached hereto 

and incorporated herein. 

4.0 OBLIGATIONS OF PAYS0 N 

4.1 Within thirty days of execution of this Agreement by a l l  

par t i e s ,  Payson shall execute the Assignment andthe Escrow Agreement- 

4.2 Within thirty days of execution of the Assignment by all 

part i e s  thereto, and of execution of Amendment No. 3 to the Scottsdale 

Subcontract by all parties thereto, Paysonkall execute the  T r u s t  

Agreement. Pursuant to the Trust Agreement, Payson shall cause to be 

established an irrevocable trust fund whereby all monies deposited 

into the trust fund from the escrow account established by SCE 

pursuant to Paragraph 6.1 hereof may only be used for purposes of 

defraying the expenses associated w i t h  investigating, planning, 

designing, constructing, acquiring and/or developing an alternative 

- 6 -  
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to Payson's use and expenditure of monies released to Payson pursuant 

r. 3/14 

water supply to replace t h e  CAP water assigned by Payion pursuant to 

this Agreement, up to a combined net increase in Payson's water system 

capacity of 4,995 acre-feet per year. Expenditures of trust fund 

monies may include, i n t e r  alia, expenses associated w i t h  the 

acquisition of any interests in land or water required for such an 

alternative water supply. In developing an alternative w a t e r  supply 

W i t h  monies released pursuant to the T r u s t  Agreement, Payson shall 

comply with a l l  applicable laws including, i n t e r  alia, state water and 

environmental laws; provided, however, That the parties hereto 

expressly agree t h a t  the expenditure of trust fund monies shall not 

constitute an expenditure of federal funds, exercise of federal 

authority, or other form of federal action affecting the environment. 

Any monies held in trust pursuant to the Trust Agreement 

which are in excess of the amount required to satisfy the  purpose set 

for th  in Paragraph 4.2 hereof shall be released to CAWCD to be applied 

towards its repayment obligation under the CAP Master Repayment 

Contract. Further, any monies held in trust pursuant to the T r u s t  

Agreement which have not been committed or expended by Payson at t h e  

end of twenty-five years from the effective date hereof shall bc 

released to CAWCD to be applied towards its repayment obligation under 

the CAP Master Repayment Contract. 

4 . 3  

I 

4.4  Payson indemnifies and holds harmless Scottsdale, SCR, t h e  

United States and CAWCD for any liabilities resulting from or relatin: 

I 
I 
I 
D 
I 
I 
I 
I 
I 
I 
I 
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all parties, Scottsdale shall executa the Assignment and the Amendment 

whereby the Scottsdale Subcontract will be amended to increase 

Scottsdale's CAP entitlement thereunder by 4,995 acre-feet per ye-, 

as provided in the Amendment. Upon execution of the Amendment by all 

part i e s  thereto, Scottsdale shall file and prosecute i n  a court of 

competent jurisdiction an action for validation of the Amendment. 

5 . 2  Scottsdale shall accept the rights to CAP w a t e r  assigned by 

Payson in lieu of payment of the water resource development fees by 

those persons or entities designated by SCR, to the extent allowed by 

Scottsdale Revised Code g 49-74.1. Where persons or entities 

designated by SCR qualify for a refund of water resource development 

fees based on the assignment of Payson's CAP entitlement to 

Scottsdale, Scottsdale shall refund the fees. S u c h  refunds shall be 

made by Scottsdale and delivered as directed by SCR and by the persons 

or entities designated by SCR and entitled to the refunds within two 

business days after receiving an order from a court  of competent 

jurisdiction validating the Amendment. 

5.3 Scottsdale indemnifies and holds harmless Payson, SCR, 

CAWCD and the United States for any liabilities resulting from or 

relating to Scottsdale's obligations under its amended CAP subcontract 

or the use of water obtained therefrom. 
,? 

6 . 0  OBLIGATIONS OF S a  

6.1 Within th ir ty  days of t h e  execution of this Agreement by 

all parties, SCR shall execute the Escrow Agreement and thereby 

deposit or cause to be deposited in t h e  escrow account the sum of 

$5,394,600.00 as provided i n  the Escrow Agreement; Provide d , however, 
t h a t  up to $4,394,600.00 of this sum may be in the form of Letters of 

- 8 -  
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Commitment and Letters of Instruction. Upon the occurrence of the 

conditions stated in Paragraph 5 of the Escrow Agreement, the escrow 

agent shall release funds held in escrow as follows: 

a. $4,318,796.00, plus a l l  interest accruing on the funds 

held in Escrow, to the Trustee under the T r u s t  Agreement for deposit 

into Payson's trust fund established by the Trust Agreement; and 

b. $1,075,804.00 to CAWCD for payment of charges in l i e u  

of ad valorem taxes imposed under the Payson subcontract. 

7.0 OBLIGATIONS OF CAWCD AND THE UNITED STATES 

The United States and CAWCD shall, within thirty days of 

execution of this Agreement by all parties hereto, execute t h e  

Amendment and the Assignment. 

8 . 0  EFFECTIVE DATES 

8.1 This Agreement shall be binding and effective against the  

parties hereto only upon the execution of the Agreement by all of t h e  

part ies  hereto. 

8 . 2  Neither t h e  Assignment nor t h e  Amendment shall be effective 

until the Amendment has been validated by a court of competent 

jurisdiction. pro vided,  however, That f o r  purposes of entitlement to 

CAP water and payment of water service charges under the Payson 

subcontract, the Assignment and the Amendment shall be deemed 

effective upon execution by all part ies  thereto. Provided, further, 

That CAWCD shall defer collection of the equivalency charge pursuant 

to Subarticle 5.2 (c) of the Payson subcontract until t h e  date on vhich 

the Amendment is validated. 

I 

8 . 3  If a court of competent jurisdiction denies validation of 

the Amendment and no further appeal is possible, t h e  rights and 

- 9 -  
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ob l iga t ions  of t h e  p a r t i e s  pursuant to this Agreement shall be n u l l  

and void,  the Assignment and the Amendment described he re in  shal l  be 

of no f u r t h e r  force o r  validity, any acceptance i n  l i e u  of  fees 

pursuant  to Paragraph 5 . 2  hereof shall be of no f o r c e  o r  va l id i ty ,  and 

any monies placed i n  escrow pursuant  t o  Paragraph 6 hereof  s h a l l  be 

re turned  to t h e  t r a n s f e r o r s  of such monies. 

9. CELLANEOUS 

9 . 1  To the e x t e n t  Sect ion 38-511, Arizona Revised S t a t u t e s ,  is 

app l i cab le  to this Agreement, Sco t t sda le  and Payson hereby r e p r e s e n t  

t h a t  the persons s i g n i f i c a n t l y  involved i n  the i n i t i a t i n g ,  

negot ia t ing ,  securing,  d r a f t i n g  and c r e a t i n g  of this Agreement on 

behalf  of Scottsdale are Leonard Dueker and Barbara R. Goldberg and 

on behalf of Payson are Colin Walker, Bnce B a b b i t t ,  David J. Bodney 

and Steven M. Hoffman, and SCR hereby represents t h a t  none of the 

above-l is ted persons is or has  been, as of t h e  date of execut ion 

hereof ,  an employee o r  agent of o r  consul tan t  t o  SCR. SCR also hereby 

covenants t o  not  employ any of t h e  above-l is ted persons as an 

employee, agent or  consul tan t  f o r  a term of a t  least  three years 

following the execut ion hereof. 

9.2 The headings of t h i s  Agreement a r e  for r e f e r e n c e  only and 

shall no t  l i m i t  o r  def ine  the  meaning of any p rov i s ion  of this 

Agreement. 

* 

9.3 T h i s  Agreement may be executed i n  duplicate o r i g i n a l s ,  each 

of which shall c o n s t i t u t e  an o r i g i n a l  Agreement. 

9 .4  The provis ions of this Agreement shall inure t o  the  b e n e f i t  

o f ,  and s h a l l  be binding upon, t h e  r e spec t ive  successo r s  and assigns 

of the  p a r t i e s  here to .  

- 10 - 
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9.5 Each party agrees in good faith to execute such further or 

additional documents as may be necessary or appropriate to fully carry 

out t h e  intent and purpose of this Agreement. 

9.6 This Agreement shall be construed in accordance with all 

applicable laws of the State of Arizona. 

9 .7  This Agreement constitutes the entire agreement between the 

parties  and no understandings or obligations not herein expressly set 

forth s h a l l  be binding upon them. This Agreement may not be modified 

or amended in any manner unless in writing and signed by all of the 

part i e s  hereto.  

IN WITNESS WHEREOF, the parties hereto have executed the 

Agreement herein on the day and year written below. 

TOWN OF PAYSON, an Arizona 
municipal corporation 

A t t e s t :  

By : 
Craig Swartwood, Mayor Linda J. Foster, Town Clerk 

Date : 

Approved as to form: 

Samuel I. Streichman 
 TO^ Attorney 

q. 

SOUTHWEST COMMUNITY RESOURCES, 
INC., an Arizona corporation 

By : 
Timothy R. Bray, President 

Date: 

- 11 - 
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.‘ 
JOHN S. SK’MNER 

726 N SawteI!c 
T u c s c n ,  AZ 85716 
I\:.s>’ 3 6 ,  1978  

MI..  r .  It. Ralls 
E an,d R Water Compsny 
260 N Mll ler  
M e s a ,  AZ as203  

Doar  Mr. Ralls:  

Enclosed h’erewlth a r e  two c o p i e s  of t h e  report  by MI-. Gary Hix  t i t l ed  
“A Hydroaeologic  Invps t iga t ion  of the  Pine-Strawberry Area, Arizona. ‘ I  I h w e  
reviewpd th i s  report  and the  ficld invcs t jga t ion  mt3thod i n  SOITE deta i l ,  a n d  I 
conca- with thci recommcnc?ations.  

In s o m v  ways t h i s  gc-olcqic s tudy  i.5 cinly a n  in i t ia l  p h a s e  of a t o t a l  
hydrogeologic  cievelopmcnt pldn.  T l i c  next ~ I - I ~ I S P S  sugycs tnd  i n  order  of 
pr ior i ty  a re :  

1. - .  7’ 
3 .  
4. 

A more thorough d?veloprnt:nt of cx i s t ing  w i . 1 1 ~ .  
A careful  dr i l l ing of new ~ :c l l s .  
A cont inuing s tudy  of water levels of ex i s t ing  and  new ~ ~ 2 1 1 s .  
G t . o . ~ h y s i c . ~ ~ l  s t u d i e s  t o  l o c a t r  and hc lp  dcvclo, new sourc‘ps of w-qter. 

If ycu w i s h ,  1 w(.,uld bp willinq t o  dirc)ct another  s tudent  for thc  comin? 
s c h o o l  yc (lr tc: d o  th i s  gcophys ica l  su rvey  wrxk. M y  cos; cstimatci w,.x.~Id L P  
a?x,ut  $ 4 , 0 0 0  for thc? w x k  , which would inrludc> a quar t t~r - t imc qradEate  res- 
s m r r h  a s s i s t a n t s h i p ,  f jeld exprnse.c:, and  cornputcr ti?:<. 

A concluding invoice  for t h e  qco log ic  s tudy  i.c e n c l n s c d .  Yo2 wi l l  note  
t h a t  t h c  totdl cost of t h i s  w v l :  to yo11 w.~:; c-c)nsirlc>r:>!>ly unrlcr m y  ;st im:>tc of 
n year ago, T t rus t  t ha t  you wil l  find t!icsc\ i - ~ s i f l t s  worthwhile.  

With b e s t  r e g a r d s ,  

S inze re jy ,  

-&- 
I .  

i ?  
t 

P.S. I a m  dlso returning the! Hugqins report  a n d  ycur mdp,c-JSS 
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SUMMARY 

The amount of surface water from springs i n  the Pine and  Straw- 

berry area is inadequate for domestic purposes for the area.  Ground- 

water sources  currently being used  have also yielded a n  insufficient 

water supply,  but there h a s  been  no systematic  study of the  amount of 

water that  may ultimately be developed. This report reviews the  geology 

of the region and water-table data a s  a f i rs t  s t ep  i n  the search  for addi- 

t ional water. Investigation revealed that  there a re  not sufficient data 

avai lable  to  make a n  evaluation of the aquifers.  

Formations present  in the a rea  vary from impervious quartzi te  

and cavernous limestones to porous alluvium. The cavernous l imestones 

may be  responsible for much of the complexity of the subsurface flow. 

The subsurface topography of the  impervious Precambrian Mazatza l  

Quartzite appears to control the subsurface flow regime, 

It appears that presently exis t ing wells could be  developed a s  

more reliable water sources .  These wel ls  should a l so  be s tudied by 

pump t e s t s  and water- leve l  measurements to improve knowledge of 

exis t ing water resources.  A more completely developed piezometric sur- 

f a c e  (water-level) map would help explain the subsurface flow pattern.  

Geophysical measurements such  a s  gravity and ground-water 

temperature measurements would b e  helpful i n  interpreting ground-water 

flow and  may aid i n  locating new wells .  

1 
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INTRODUCTION 

This hydrogeologic study was begun in  October 1977 a t  the re- 

quest  of Mr. E. R .  Ralls, president of E & R Water Company. The pur- 

pose of the study was t o  investigate the Pine-Strawberry a rea ,  Arizona, 

which is served by the E & R Water Company, and to  advise the company 

on the hydrologic factors that relate t o  the search for additional water 

supplies. 

The investigation began with the the gathering of information 

concerning the area,  including theses  and dissertations by hydrology 

and geology students. A search was made of the State Land Department 

records for logs of well that have already been drilled. A reconnaissance 

hydrogeologic map (Plate 1, in  pocket) was made to determine the geo- 

logic controls present. This map is not intended to be a detailed geolog- 

ic map of the area but is intended to  bring out the salient features that 

control the ground water. A survey of the wells that are owned and op- 

erated by the E & R Water Company was made to determine water tables  

and to evaluate the production capabilities of the aquifers. A review of 

previous geologic investigations was made a s  well a s  communication 

with persons familiar with the area and water well drilling techniques. 

- 

This report concludes with recommendations for the company for 

locations that may be the most favorable for drilling of wells.  

Location 

The area of the  present study lies just  south of the Mogollon 

Rim in  north-central Arizona in  the northern portion of Gila County (Fig. 1). 
2 
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Topographic relief is considerable (Fig. 2 ) .  The northern portion of the 

area is a plateau that l ies  mostly above 6 ,500  feet ASL and r i ses  a s  high 

as 7,000 feet ASL. The terrain drops sharply a t  the r im to 6,000 feet and 

slopes steeply downward to  5,400 fee t  i n  Pine Valley. The Mogollon Rim 

has  a strong influence on  the  hydrologic nature of the area.  

Most of the region is heavily forested with pine t r ees ,  oak 

woodlands, and manzanita brush. Only the cliffs of the r im a re  well ex- 

posed. Adequate rainfall for ground-water recharge usually prevails i n  

the region annually. I n  July and August summer showers drop several  

inches of rain i n  a relatively short period. Most of this water is lost to 

surface runoff. During the winter snow fal ls  on the upper portions of the  

rim and rain generally falls, i n  the val ley.  Much of this water goes into 

ground-water recharge. The summer climate is usually quite pleasant  , 

which makes the area very desirable for summer home s i t e s .  

Fluctuations i n  the population from winter to summer are a fac-  

tor the water company must consider i n  planning water well production 

and distribution systems.  Further development of the area is contingent 

on locating a water supply adequate to provide the population with water 

throughout the year. 

Previous Inves tiqa tions 

One of the earliest  investigations of the area and the geologic 

units involved was done by Darton (1910), who described and 

the Supai formations a t  the type locali ty in  Havasu Canyon i n  the  Grand 

Canyon. The proper name for th i s  unit is now Supai Group (McKee , 1976).  

Recent investigations of the Supai formations include work by McKee 

named 
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Figure 1. Location of the Pine-Strawberry area 
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Figure 2 .  Aerial photograph of the  Pine-Payson area showing the 
area of investigation 

NASA U-2 aerial photography, mission 155, roll 19,  frame 744; 
flight altitude 65 ,000  fee t ,  sca le  1" = 2 miles, March 1973. Snow c a n  
be s e e n  on the mesas and north side of hil ls .  
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( 1 9 4 5 ) ~  Jackson (1951), Frazier (19511, Gerrard (1964), Passmcre (1959), 

and Conyers (1975). Most of these investigations are of a geologic na- 

ture and are  not primarily concerned with hydrologic problems. Previous 

studies a l so  include a report by Earl Huggins, with a geologic map by 

George Billingsly, prepared a t  the request of Mr. E. R.  Ralls of the E & R 

Water Company. A number of wells were drilled a s  a result of this inves- 

tigation and these will be discussed later. The Arizona Water Commis- 

s ion,  in cooperation with t h e  U.S. Geological Survey, is currently con- 

ducting a study of the Pine-Payson-Kohl's Ranch area to  obtain geologic 

and hydrologic data for the surrounding area.  Water-table levels and 

well depths of some wells i n  the preliminary report (Arizona Water Com- 

mission, 1977) were used in  compiling the water-table level summary 

(Appendix A ) .  

Hydrologic investigations of the area include a U . S . Geologic 

Survey open fi le report by Feth (19541, "A Preliminary Report of Investi- 

gations of Springs i n  the Mogollon Rim Region," and Feth's (1963) later 

report i n  the U.S. Geological Survey Water-Supply Paper 1619-H. There 

are a l so  annual reports of surface-water data made by the U .S. Geolog- 

i ca l  Survey in  "Water Resources Data for Arizona. 'I 

The Arizona State Land Department in  Phoenix maintains records 

of water wells drilled in  the s ta te .  These records can be useful i n  mak- 

ing a survey of wells within a particular area.  One of the requirements 

for obtaining a permit to drill a well i n  the s ta te  of Arizona is a report of 

certain data for the drilled well: the date  the  well was drilled, name of 

driller, method of drilling, total  depth of well, well diameter, and depth 

to  water. Well design information, such  a s  the diameter of the we l l  
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casing and the type and depth to openings, are often reported by the 

drillers. A description Of the uni t s  penetrated is a l so  required, but the 

descriptions furnished by drillers often include such ca tch-all phrases 

a s  "junk rock, 'I "trap rock, It and "black dirt,  'I Such descriptions can- 

not be reliably used a s  geologic rock-type descriptions. Estimations of 

gallons per minute of water produced by the wel l  a s  reported by drillers 

are often misleading due to the methods of measurement used. 

The Arizona State Land Department records were used in this 

investigation to compile information of well locations and their relative 

production capacity, and more importantly, where dry or unsuitable wells 

were drilled. 

Well Numberina System 

To relate a l l  water-well information to the same base map, a 

numbering designation system was used throughout that conforms to 

standard accepted procedures of letters and numbers that locate each well 

within a 10-acre parcel anywhere within the s ta te  of Arizona. The num- 

bers assigned to each well conforms to the abbreviated location system 

used by the U .S. Geological Survey and the Arizona Water Commission 

and is based on the U.S. Bureau of Land Management's system of land 

subdivision. The s ta te  of Arizona is divided into four quadrants (Fig. 3a) ,  

centered on the Gila and Salt River Base Meridian. The quadrants are  

lettered counterclockwise with capital  letters A ,  B ,  C ,  and D. All wells 

within the area of interest are  with the A quadrant and their designation 

begins with this letter. Following the letter for the quadrant are the 

numbers for the township and range separated by a hyphen and set within 
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Sample wel l  

0 A(12-8)  
(21-1 1 
ddc 

0 

T 
13 
N 
T 
12 
N 
T 
I I  
N 

T 
I O  
N 
T 
9 
N 
T 
8 
N 

Township and range. system 

(b 

T. 
12 
N. 

section number system 

Sect ion 21 

( d )  

Figure 3 .  Well numbering s y s t e m  
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p r e n t h e s e s .  On the line below is the  number of the section in which the 

well is situated and the  number of the well ,  if there is more than one i n  

the sect ion,  again separated by a hyphen and enclosed in  parentheses.  

On the third line appears the location of the well s i te  within the sect ion 

described by small let ters (Fig. 3d) ass igned  i n  a counterclockwise direc- 

tion beginning in  the northeast quadrant of the  section. 

The description of one of two wells located in  the SW1/4SE1/4 

sE1/4 s e c .  2 1 ,  T. 1 2  N . ,  R .  8 E. would appear as :  

A(12-8) 
(2 1-2) 

ddc 

or 

b 
A (1 2 -8) (2 1 -2)ddc 
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GEOLOGY 

The following description of t he  geology of the Pine-Strawberry 

area will a l so  include a discussion of the  hydrologic characteristics of 

the individual formations present. Figure 4 is a geologic section of the 

formations. 

A 1 luvium 

The youngest geologic unit found with the area of this  investi- 

gation is recent alluvium. Although alluvium deposits are commonly very 

good aquifers, none was found that had sufficient areal  extent or ade- 

quate thickness to be a major hydrologic target. Locally, the alluvium 

consists of debris of assorted sandstones,  limestones, mudstones, 

shales ,  and basal ts .  Alluvium is generally found along the streams of 

pine and Oak Creeks. 

Ba sa  It 

Basalt flows cap a large portion of the Mogollon Rim and can  be  

seen forming the topmost unit along the rim and lower mesas within the 

area mapped. These flows have been dated a s  Tertiary and Quaternary 

by Wilson (1959) on h is  geologic map of Gila County and by most sub- 

sequent investigators. 

Milk Ranch Point Mesa is capped by basalt .  Basalt covers the 

Coconino Sandstone i n  the north part of the  mesa and the Supai Group i n  

the south (Plate 1; Fig. 5). A similar capping of basalt  overlying the 

Supai formations can  be seen  i n  photographs of Strawberry Mountain 

10 
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Basalt 

Coconino 
Sandstone 

Upper 
Supai Group 

Fort Apache Limestone 

Lower 
Supai Group 

Naco Fonnation 

Redwall Limestone 

Martin Formation 

C ambri a 3 

Precambrian 

. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  I . -  . . . . . .  T a p e a t s  Sandstone 

Ma sat z a l  Q u a r t z i t e  - .  

Figure 4 .  Geologic sec t ion  of formations present  i n  the Pine- 
Strawberry a r e a .  Drawing not to s c a l e .  
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I Figure 5. Milk Ranch Point Mesa  looking e a s t  from Pine 

1 2  

Arrow indicates contact  between Coconino Sandstone (left) and 
the basa l t  (right), which c a p s  the  Supai Group. 
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(Fig. 6). On both mesas,  the basalt  was found to  be 

ner toward the south. 

During the  mapping, a thin veneer of basalt  

tact with the much older Cambrian Tapeats Sandstone 

13 

progressively thin- 

was found i n  con- 

in  the area of Oak 

Springs Canyon. The Hardscrabble Mesa southwest of Oak Springs ap- 

pears to be a basalt  capping several hundred feet  thick with considerable 

areal extent. 
. 

Basalts may form good aquifers due t o  fracturing within the  unit, 

and the water has lower mineral concentrations than that found in  other 

rock uni ts .  N o  evidence of any wells  drilled in  the basal ts  was found 

in the records. This potential aquifer remains untested locally, but 

would probably be perched with uncertain reliability. 

C oconino Sa nds tone 

Coconino Sandstone forms the major portion of the Mogollon's 

Rim's  upper sections.  The spectacular cliffs of Coconino Sandstone o n  

the rim can  be observed from almost anywhere i n  the area.  The formation 

is considered to be of Permian age (Darton, 19101, and it covers a large 

portion of the Colorado Plateau. It is described a s  a quartz arenite,  

light brown to tan ,  c lean ,  f ine to medium quartz sand grains,  well 

rounded and we l l  sorted,  with cross laminated trough wedges. The forma- 

tion is friable and highly fractured in most a reas  (Fig. 7). The unit 

ranges from over a thousand feet thick within the Colorado Plateau t o  

less  than one hundred feet thick on the  northern portion of Strawberry 

Mountain. The Coconino Sandstone l ies conformably upon the Supai 

Group. For this study, the contact between them was placed a t  the base 
i 
i 
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Figure 6 .  Strawberry Mountain looking wes t  from Highway 87 
and Pine Canyon Road junct ion 

Basal t  c a p s  the  Supai  Group. 

Figure 7.  Coconino Sandstone exposed  along Highway 87  
above the  town of Strawberry,  Arizona 
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of the last  cliff-forming, light-brown, clean sandstone bed and the be- 

ginning of the slope-forming, reddish, silty sandstone and sil tstone 

beds. This is more a hydrologic than a geologic classification. 

Locally, thecoconino is friable and poorly cemented and is 

known to be slightly permiable. Huntoon (1970) reported the  permeability 

a s  1 gal/day/ft2. This is a laboratory measurement made from samples 

and not a measure of the in  situ capability of the unit a s  a n  aquifer. 

Fracturing along bedding planes and jointing account for a much higher 

permeability for the unit a s  a whole (Fig. 7).  Ground water c a n  move 

freely downward through the Coconino until it reaches the l e s s  permeable 

Supai formations below. 

Recharge of the,Coconino aquifer through rain and snow m e l t  

on the Colorado Plateau would classify the unit a s  a target for ground 

water anywhere north of the rim. Proved wel l s  of good-quality water 

are known to exist on the plateau. Water from the Coconino Sandstone 

along the r i m  is reported to be low in dissolved solids and i s  of good 

quality near the rim but increases  in  mineral content a s  it moves down- 

dip to  the north (Feth, 1963). 

Supai Group 

The Supai Group was first named by Darton (1910) for the type 

locality in  Havasu Canyon. It has  been dated by its fossils a s  Permian 

and Pennsylvanian. For t h e  purpose of this report, the Supai is consid- 

ered to be a red-bed unit of Permian age and includes the Fort Apache 

Limestone memljer a s  well a s  the  Pennsylvanian-Permian Naco Lime- 

stone. The Fort Apache Limestone is considered by this writer to be of 
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notable importance in controlling subsurface water within the area of 

interest. Considerable t i m e  was spent traversing and sampling this for- 

mation. This unit will be discussed separately. 

Locally, the Supai Group varies from the type section i n  the 

Grand Canyon sufficiently t o  Warrant reinvestigation a s  a n  aquifer. The 

group is predominantly composed of reddish to reddish-brown and orange- 

brown sandstones , sil tstones # mudstones # and shales .  A number of dif- 

ferent limestone and dolomite beds are present. Thicknesses range from 

1,000 to 2 ,000  feet  nearby i n  the Grand Canyon. 

Frazier (19641, and others have described the geology of the various 

beds within the area.  

Jackson (1951), 

The Supai Group forms most of the slopes beneath the Coco- 

d n o  Sandstone cliffs. Due to  the high silt content, the unit is a n  un- 

stable slope former a s  shown by the large number of slump blocks that 

have slid down into the valley around Pine. The structural nature of the 

formation a l so  accounts for the poor quality of the unit  a s  a n  aquifer. 

Huntoon (1970) reports a permeability of 0.0001 gal/day/ft2. Again, 

this is a laboratory measurement of a sample and not a measure of the 

formation a s  a whole. The relative permeahilities of the Supai and Coco- 

nino, 0 .0001 and 1 .0 ,  respectively, are probably representative of the 

relationship between the formations. An exception would be the per- 

meability of the Fort Apache Limestone member of the  Supai Group. 

Most water wells i n  the Pine and Strawberry area begin i n  and 

penetrate most or a l l  of the  Supai formations, but neither the upper or 

lower Supai formation is considered a s  good a n  aquifer a s  the Coconino 

Sandstone. 
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Fort Apache Limestone 

The Fort Apache Limestone was originally named by Stoyanow 

(1936) for the limestone type section a t  Kelly Butte on the Fort Apache 

Indian Reservation. The member is distinguished a s  a light gray dolo- 

m i t i c  limestone that forms a small cliff across most of the  slopes above 
I 

Ii 

f 

pine except where vegetation or slump faulting has  covered it. An ex- 

cellent exposure can be  seen cutting through Strawberry Mountain (Fig. 8).  

One of the first extensive studies of the Fort Apache Limestone 

was done by Frazier (1961) , who assigned a Wolfcampian or Leonardian 

age to the uni t .  He  placed it approximately 550 feet  below the  top of 

the  Suapi Group in  the area around Pine. Here the  measured thickness 

is 29 fee t ,  and he describes the formation a s  limestone, sha les ,  and 

siltstones with intervening Supai-type red beds. Gerrard (1964) reported 

the unit t o  be 49 feet thick on Strawberry Mountain, 1 . 5  m i l e s  northwest 

of Pine, and predominantly limestone (Fig. 8). 

Samples were taken during the current investigation; their loca- 

tions are  noted on Plate l. The samples vary from gray, hard, dolomitic 

limestone to a white, soft ,  highly clacareous , limy sil tstone with numer- 

ous solution cavities and channels. Deposits of calcium carbonate form 

where gr ound water has been channeled t o  the surface and has evapo- 

rated. The writer believes that the Fort Apache Limestone collects what 

ground water reaches the Supai formations and channels it through the 

more pervious zones. The soluble nature of the formation i n  various 

zones apparently result i n  the  collection of water between the less per- 

meable Supai beds above and below. Small springs and seeps form from 

t h e s e  zones. Numerous strike and dip measurements were taken around 
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Figure 8. Fort Apache Limestone member on Strawberry 
Mountain s e e n  from Highway 87 looking west. 

PW 000 1-000069 



I- 
I 
8 
I 
1 

' D  
l 
1 

I 

'I' I 

19 

the valley where the limestone member could b e  found. These measure- 

ments indicate a generally north to  northeast trend in  the Pine Valley and 

a north to northwest trend i n  the Strawberry area. 

An example of a spring where water is migrating downdip through 

a fractured zone within the limestone was found i n  Pine Canyon about 

halfway between Camp Lo Mia and Parsnip Spring (Plate 1). This spring 

is along the west  wall of the canyon about 10 feet  above Pine Creek. 

Discharge a t  the t i m e  it was observed was estimated to  be between 10 

and 15 gal/min. A travertine build-up 5 feet  wide and more than 10  feet  

tall has formed a hollow column where water could be observed seeping 

from the limestone formation. The unit could be traced along the stream 

bottom for over 200 feet. Along the eas t  wall of the canyon it disappears 

beneath talus and vegetation. The writer believes that before erosion the 

formation was continuous across Pine Canyon. This is based on ob- 

served outcrops to  the south and measured distances to  the base of the 

overlying Coconino Sandstone (Fig. 9). 

Parsnip Spring is approximately half a m i l e  upstream from the 

unnamed spring. Parsnip Spring i ssues  from near the base  of the Coco- 

nino Sandstone and the top of the Supai Group siltstmes. The spring was 

estimated to be flowing a t  a rate of 15-20 gaI/min. The water observed 

being discharged here is attributed to ground water i n  a perched water 

table within the Coconino Sandstone and not to  a water table within the 

Supai formations. 

Other samples and observations of the Fort Apache Limestone 

include those taken a t  Fuller Spring in  the area of the pas s  between Pine 

and Strawberry (Fig. 10). Here the member is s i l ty ,  friable, and easi ly  
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Figure 10.  Fort Apache Limestone a t  Fuller Spring 
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Figure 9. Exposure of Fort Apache Limestone o n  Milk Ranch 
Point Mesa 
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broken. Downstream there is evidence of an  a n  eroded slump block that 

was once a t  the same elevation a s  the spring. 

Investigation of these and other springs located on  the slopes 

around the valley indicate that there has  been sufficient quantities of 

water a t  these points i n  the past  to  have caused the numerous slump 

faults that have occurred around the valley. During periods of abundant 

rainfall and ground-water recharge the ground around these springs was 

probably saturated to  a point where it could not longer support the block. 

In almost every place where such blocks were observed the limestone in  

the slopes above the slump was found to be softer and more s i l ty  than in  

other sections. Springs or seeps accompanied by increased vegetation 

were usually found upslope from the slumped areas .  

The significance of this limestone unit as a hydrologic control 

i n  the area is that it can be considered a collector and channeler of what 

little water penetrates the formations above it. Any water wells drilled 

into th i s  unit  in  a zone where subsurface water is being concentrated 

has the possibility of producing more water than could be found else- 

where in the Supai; therefore, favorable areas  for ground water may be 

found in  the upper reaches of either P ine  or Strawberry Canyons or i n  the 

area known a s  "the cove" south of Strawberry (Plate 1). It should be 

noted here that a land ownership study was not undertaken a s  a part of 

this study and desirable targets for ground-water potential are described 

without regard to land ownership. 
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Na co Forma tion 

For the  purposes of this investigation, the Naco Formation 

has been mapped a s  part of the Supai Group. Across.the s ta te  the Naco 

crosses geologic t i m e  lines a s  distinct mappable u n i t s .  Where hydro- 

logic considerations are  of primary concern, geologic boundaries are 

not important, because the Naco Formation is not considered a good 

aquifer. 

Redwall Limestone 

The Redwall Limestone of Early Mississippian age was de- 

scribed by Gilbert (1875) and is named for the bright-red color of the 

type section commonly observed i n  the Grand Canyon. However, the 

m e  color of the Redwall is gray, the name coming from the color im-  

parted to it by the  overlying Supai Group. 

This  basically limestone formation is se t  as ide a s  a separate 

hydrologic unit on the basis  of its nature to be cavernous and a host 

uni t  for some of the larger springs in the Mogollon Rim area (Feth, 1954) .  

The capacity of this formation to conduct ground water is not related to 

its permeability or porosity but t o  solution channels formed along frac- 

tures and faults.  An unconformity, which represects a considerable 

amount of t i m e  and which formed karst topography, is present between 

the Redwall Limestone and the  overlying Supai Group. There is a l s o  an  

autobrecciated bed within the Redwa 11 Formation of limestone with chert 

fragments i n  a dark red-purple claystone matrix. 

The Redwall forms a ser ies  of sheer escarpments in  the Grand 

Canyon area but locally forms the Pine Valley floor south of the town. 
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Exposures c a n  be s e e n  along the highway leading in to  Pine from Payson. 

One excellent exposure of the  Miss i ss ippian  Redwall c a n  be s e e n  a t  t he  

junction of Highway 87  and the Control Road turn off, approximately two 

mfles south of Pine (Fig. 11) The Redwall Limestone h a s  been draped 

Over the much older Mazatzal  quartzite a t  th i s  locality. The hydrologic 

significance of th i s  contact is tha t  it indicates tha t  the quartzite was a 

topographic high a t  the  t i m e  of deposit ion of t h e  Redwall. Numerous 

strike and dip measurements were taken a t  points along the contact be- 

tween the Redwall and the quartzite that  show the  draping effect. 

An open fracture and solution channel  c a n  be s e e n  ju s t  south 

of Pine along the e a s t  s i d e  of Highway 87. A crevice about 18 inches 

wide and dipping s teeply downward t o  the north c a n  be found along the  

north bank of the stream (Fig. 12 ) .  One mi l e  north and s l ight ly  west  of 

this entrance,  a dry water well was observed. This well is reported to 

be 910 feet  deep.  An unsuccessful  attempt was made t o  sound this well. 

Over 400 feet of wire did not reach water. This writer observed and noted 

the well to be  blowing a i r  with a definite musty,  damp s m e l l .  This well  

may have intercepted a branch of a fracture in  the Redwall. 

There have been reports of water wells within the Pine area that  

have been lost  when dynami?e was used to loosen the rock. This is what 

would be expected of a formation i n  which the  water was controlled by 

solution channels rather than  a consis tent  permeability. Aquifers of t h i s  

type a re  generally unreliable producers and are  subject  t o  contamination 

and seasonal  variations i n  rainfall ,  Drilling water wells with targets  of 

this  nature is risky and could be considered a hit or miss proposition. 

Therefore, this  formation is considered a n  unreliable aquifer. 
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Figure 11. Con tac t  be tween Redwall Limestone and  Maza tza l  
Quartzite showing the  sedimentary beds  draped over the  quar tz i te  

Photograph was  t a k e n  along Highway 87  a t  t he  junc t ion  of the  
Control Road 

Figure 1 2 .  Solution opening a long  a fracture i n  the  Redwall 
Limes tone 

The opening is about  18 inches  wide and  dips  downward t o  the  
north. Photograph taken near  Highway 8 7 ,  1 .5  miles south of Pine .  
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Martin Formation 

The Martin Formation is considered t o  be  of Devonian age  and 

is generally a sequence of limestones and dolomites and s h a l e s ,  some 

of which are fetid or petroliferous. Recent work by Meader (1977) on t h e  

Martin Formation in  the  Roosevelt Dam-Globe area divides the  formation 

into two members , the  Beckers Butte member and the Jerome member. To 

complete the Devonian sequence ,  t hese  two members a re  overlain by t h e  

p e r c h  Formation. The lowermost Beckers Butte member is descr ibed a s  

a basal sandstone unit. This is overlain by a fetic dolomite unit  of the 

Jerome member. Although th i s  unit is not everywhere present  within the 

Martin Formation, it is of concern hydrologically due to the  problems 

encountered i n  drilling th i s  formation. Previous wells that  have been  

drilled by the water company that  were reported t o  have penetrated th i s  

member have produced gas  of suff ic ient  quantity to c a u s e  a small  explo- 

sion in the hole (Huggins , 1974). 

The Martin Formation is not exposed a t  the  surface within the 

area mapped due t o  postdeposit ional erosion or nondeposition during the 

Devonian time. Exposures of the  formation can  be s e e n  south of the  area 

where Highway 87 crosses  the  East Verde River (Fiq. 13).  

The potential of th i s  formation a s  a sui table  aquifer is question- 

able due to  poss ib le  encounter with the fetid member. However, if suit-  

able water is found in  formations beneath the  Martin,  th i s  zone c a n  be 

cemented or blanked off. This would require careful logging during the  

drilling to  determine the depth and thickness  of the  fetid unit .  
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Figure 23. Exposure of the  Mart in  Formation along Highway 
37 between Pine and t h e  Eas t  Verde River Bridge 
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Tapeats Sandstone 

The Tapeats Sandstone of Arizona is a sandstone and conglom- 

erate of Cambrian age.  It was first  described by Noble (1910). The Ta- 

pests rests with visible angular unconformity atop the  Precambrian 

quartzite (Fig. 1 4 ) .  

Samples .of the Tapeats Sandstone collected a t  different local- 

ities during the investigation indicate a wide range of rock type. There 

are variations i n  the degree of si l if ication and silt content which would 

directly affect  porosity of the unit. The degree to which the unit might 

be jointed and fractured a t  depth locally is unknown. Logs of wells 

drilled in  the Payson area a re  reported t o  have penetrated the Cambrian 

uni t  and a re  good producers of water. This unit is considered to be po- 

tentially a good aquifer, where present,  even though it may require very 

deep drilling to  test this  theory. 

Mazatzal Quartzite 

The oldest  formation found within the area mapped is the  Pre- 

cambrian Mazatzal Quartzite. This unit forms the  ridge south of Pine. 

Pine Creek cuts  this formation south of town a t  a place known a s  the 

Narrows. The stream has eroded its course along faults and fractures i n  

the quartzite. 

This hard vitreous rock is a well-silicified sandstone with 

visible bedding and usually disposed a t  high angles .  The extent of the 

uni t  beneath the area is difficult to determine without geophysical meth- 

ods being used. The writer believes that  the  quartzite was a topographic 

high with steep s lopes.  Wells  drilled to moderate depths nearby have 
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not penetrated tnis unir:. Most wells drilled in  the vicinity of the 

quartzite have been dry. 

Despite the fac t  that  locally water is often seen  on the surface 

and in  contact with this  unit ,  it is not considered to be a n  aquifer. It 

s ~ p p o r t s  surface water because it has  no porosity and very little per- 

meability. 

Any drilling that contacts this  u n i t  should be terminated. The 

possibility that water could be found within the overlying Tapeats Sand- 

stone i n  erosional troughs of the quartzite should not be overlooked i n  

any search for water a t  greater depths.  

I 

I 
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quartzite has been dry. This  indicates t h a t  ground-water migration is 

greatly different than surface drainage. 

Isopach maps of the Permian Supai Group (Passmore, 1969) and 

visible thickening of the Coconino Sandstone to  the north suggest that 

Some ground-water migration would be northward. Ground water entering 

permeable formations above the water table or within perched water 

tables would be induced to migrate downdip i f  between two less perme- 

able beds. This would be the c a s e  of the Fort Apache member and its 

position within the Supai. This would not be the case  for the Coconino 

Sandstone where the vertical fracturing would allow water t o  migrate 

downward. After reaching the water table ,  it would migrate down gradi- 

ent (Fig. 15); that is, i t  would move from areas  where the water table 

was a t  a higher elevation to where it would be i n  equilibrium a t  lower 

elevations. In this situation water could actually move updip. This 

would explain the  springs issuing from the base  of the Coconino, which 

dips northward, along the Mogollon Rim. Parsnip Spring is fed i n  this  

manner. 

Permeabilities 

The Coconino Sandstone is the preferred aquifer within the area 

mapped. The clean,  loosely cemented sand grains give th i s  unit good 

primary porosity. Subsequent fracturing and jointing give this formation 

a high permeability. Water from the formation is known t o  be of good 

quality and low in dissolved minerals. The unit is of sufficient thick- 

ness and areal extent t o  contain reserves of sufficient quantity for 

municipal use.  Recharge of the aquifer through rainfall and snow melt 
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these springs are subject to fluctuations i n  rainfall and are known to go 

dry annua lly . 
Water-table Levels 

One of the major steps of the present study was a n  accurate 

sounding of water wells in Pine Valley to prepare a water-table map 

(Plate 2) .  A l l  wells of the E & R Water Company were sounded with a n  

electric wire-line well sounder on December 11, 1977 .  A l l  values shown 

on Plate 2 for the Pine area are from this  sounding survey. Values for 

contouring in  the Strawberry area are from soundings reported by the 

Arizona Water Commission (1974).  Data for a l l  wells are given i n  the 

appendix. 

The method used to  coipute  the water-table levels was to  sub- 

tract the depth to water (in feet) from the altitude of the well collar. The 

derived values were plotted on the base map and contoured a t  ZO-foot 

intervals. The water table a t  dry wells was interpreted a s  being lower 

than the depth of the well a t  that point. 

The contoured surface represents a picture of the upper surface 

of the water table. Interpretation of this surface indicates that the water 

table rises with the topographic slopes of the Supai formations. The shal- 

lowest depths to water are along Pine Creek. From the center of section 

19 north, the water table is equal to or slightly higher than the elevation 

of the stream. Evidence of this is that Pine Creek flows here but goes 

underground below this point. Interpretations for the area are restricted 

by the limited number of data points: furthermore , al l  wells are in the 

same aquifer. 
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The soundings i n  the Pine area were made after a period of two 

to three months of relatively little rain. A resurvey of the water-table 

levels should be taken again in  the spring after a period of heavy rain- 

fall  or snow melt, and the resultant map compared to the present one. 

A program of pump t e s t s  performed on company-owned wells 

would show where the more permeable zones of the Supai formations are .  

These zones could then be compared t o  the water-table map. 
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along fractures in the Redwall Limestone is channeling water away from 

the  Pine-Strawberry area. 

The limited production from the wells in the Pine-Strawberry 

area may be attributed to their design a s  much a s  to their location. In 

the pas t ,  wells drilled in the area have been cable-tool drilled and fitted 

with casing of M i l l s  knife or torch-cut slots. Few, if any,  records exist  

of these wells and their production. Vital data such a s  formations pene- 

trated, where openings in  the  casing were located, specific capacit ies , 

drawdowns, e tc .  a r e  missing. Wells of improved yield could be made 

with a better understanding of the hydrologic transmissibility of the 

Supai Group. More information about the subsurface flow of water is 

vitally needed. This information can be developed from existing wells 

and geophysical surveys. 
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RECOMMENDATIONS 

Because it is costly to  maintain a large number of wells in a 

public supply system, it is clear that better yielding wells are  a more 

viable solution than more marginal ones.  The following recommendations 

are therefore made: 

1. Begin a program of scheduled well soundings of a l l  wells owned 

by the E & R Water Company in the two valleys. This should 

include monitoring abandoned wells that are far enough away 

from producing wells to  be outside the cone of depression. 

These wells should be sounded monthly a s  well  a s  periodically 

after significant rainfalls and during snow melts. 

Perform pump tes t s  on existing wells t o  determine their specific 

production capacities in terms of gallons pumped per foot of 

drawdown. Measure the total depth of a l l  wells with a weighted 

marked wire or suitable measuring device. 

Categorize each existing well a s  a. good, marginal, or poor 

producer and if  it draws sand and silt. 

Using  this information a s  well a s  data on water-table levels ,  

select  s i tes  near good producers for redrilling new wells of 

comparable or slightly greater depth. 

Solicit bids from drillers who have had experience in  drilling 

the formations expected. 

New wells should be rotary drilled and reamed out to the maxi- 

mum economically feasible s ize .  

0 

2 .  

3 .  

4 .  

5. 

6. 

38 
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7 .  The new wells should be designed to  allow the maximum amount of 

area to be exposed to  the well. This could be accomplished by 

drilling an  oversize hole of 20-30 inches with a n  8-10-inch 

well casing of screen type, such a s  Johnson well screen or 

Layne shutter screen. Such well screens provide the maximum 

area for water entry with a minimum restriction. I n  formations 

such a s  t h e  Supai, every possible effort must be made to  mini- 

mize the restrictions to  water entering the well. 

The annular space between the oversize hole and the well screen 

should be packed with sorted gravel t o  filter out the silt that is 

present in these formations and to  maintain the walls of the hole. 

8 ,  

9. During the drilling of the pilot hole take careful samples and 

accurately record the depths from which they came. Note sec-  

tions of the formation that appear to  yield water a s  well a s  those 

that appear t o  be unconsolidated or are  well silicified. Note 

zones of clay that will yield no water but will contribute sedi-  

ments to the well. 

Both geological and geophysical work should be done to  deter- 

mine subsurface geology so a s  to  be able to  correlate drill-hole 

logs. Water-temperature surveys down existing water wells and 

gravity surveys are two methods that could be used. Work done 

by D. J.  Supkow i n  the Tucson Basin with accurate temperature 

measurements taken a t  a constant depth throughout the area show 

good results a t  delineating zones of maximum ground-water mi-  

gration. This method should work well in the Pine area to deter- 

mine flow directions of ground water within the Supai Group. 

10. 

PW 0001 -000090 



40 

11. Investigate land ownerships in the area of upper P ine  Canyon 

for possible well s i t e s  in the Coconino Sandstone and upper 

Supai beds. Drill a small-diameter well to t e s t  these aquifers. 
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APPENDIX 

DATA FOR WEUS I N  THE PINE-STRAWBERRY AREA 

Table A-1 is a summary of water-table levels and yields for 

wells in the Pine-Strawberry area compiled f rom data collected during 

this study and data reported by the Arizona Water Commission (1977). 

Detailed data for each well and two springs (Dripping and Fuller) follow. 

t 
4 1  

pw 0001-QOQQ92 



4 2  

Table A-1. Water-table leve ls ,  Pine area 

Well- Depth 
Collar Tota 1 to 

Well Location Elevation Depth Year Water Yield 
and Number (feet) (feet) Sounded (feet) (gal/min) 

A (1 2 -8) (2 6- 1) da c* 

A(12-8)  (26-2)dad* 

A(12-8) (26-3)dad 

A(12-8) (35-1)dab* 

A(12-8) (35-2)ddc* 

A (1 2-8) (3 5 -3)ddb 

A(12-8) (35-4)ddb* 

A(12 -8) (3 5-5)aaa * 

5,600 

5,580 

5,560 

5 ,490  

5 ,510  

5,520 

5,810 

5,520 

5,525 

5,517 

5,400 

5,460 

5,580 

5,620 

5 , 620 

5 ,520  

5,560 

5,490 

5,580 

5,498 

233 

177 

208 

200 

240 

200 

280 

440 

100 

850 

197 1 

1971 

1977 

1977 

1977 

1977 

1971 

-1974 

1958 

1974 

1974 

1974 

1974 

1973 

1974 

1977 

1977 

1977 

1977 

72 

91.9 

57.2 

81.5 

116(?) 

dry 

9 6 .  

63 

56 

31 

104 

35 

30 

10-15 

4 -5 

.abn. 

dry 

20 

10 

75 
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Table A - 1 .  Water-table levels I Pine area-continued 

c- 

Well- Depth 
Collar Tota 1 to 

Well  Location Elevation Depth Year Water Yie Id 
and Number (feet) (feet) Sounded (feet) (gal/rnin) 

A( 1 2 -8) (3 6- 1) cbb 

~(12-8)(36-2)add 

~ ( 1 2 - 8 )  (36-3)bba 

~ ( 1 2 - 9 )  (Ig-I)CCC* 

A(  12-9) (1 9-2) Cdb 

A(12-9) (19-3)bcc 

A (1 2 -9) (1 9-4) C C ~  

A (1 2 -9) (3 0-1) bbd" 

A (1 2-9) (30-2) bba * 
A(I 2-9) (30-3)bbb* 

~ ( 1 2 - 9 )  (30-4)bba 

5 540 

5 8 420 

5 I 520 

5 620 

5,620 

5 I 660 

5 660 

5 8 580 

5,580 

5,570 

5 I 550 

910 

180 

180 

180 

140 

75 

134 

60 

1976 

1974 

1974 

1977 

1976 

1976 

1976 

1977 

1977 

1977 

1968 

dry 

574 

45 

85.2 

50 

80 

28.1 

40 

31 

30 

dry 

0 

18 

1 2  

11 

* Wells owned by E & R Water Company 
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IIFTER KELL DATA COLLECTION FORN 

k b  t o  water: 150' 
Static: Pumping : ... 

4 4  

1 DATE LOGGED:LQ/7 /7? 
BY: G, Hix 

- Temp. of water: 

- Sediments: 

Color of water:Appmved l0/3/69 

Remarks : 
A.SI3.H. 

e n 3  rate: 50-60 gpm 

down: Spec. capacity: 

GEOLOGIC LOG 

-Depth Description Formation 
12' - rjo' 
105' 

'1230' 

A l l u v i a l  decomposed sandstone 
Muds tone, L i m e 8  tone, sands tone 
First water 
%iter increase, main source 

Supai 

In this formation, t3ie water bearing beds are 
only a i r  inches t o  one foot  thick, 
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IGTER T s T U  DATA COLLECTION FORM 

b$%g: ;if it" 22 or 

 TIO ON : 
Bacil T. Dick arJNER 

Geographic: 
Section: TwplLNRng: L E  w,m,sw 
u. S, G. S. Topographic Map : 
col lar  e levat ion:  5800' 

DATE LOGGED: .10/21/77. 
BY: c. H i X  

Drilled: 11/27/74 Temp. of water: - 
6.V. ODOM 
Papon, Be. 

local Depth: 180' 

- Sediments: 

Color of water: - 
,epth t o  water: Remarks: From State Land Dept.  

urnping rate:  L g p m  

Stat i c :  97'  Pumping : 
records.  

raw down: - Spec. capacity: - 

GEOLOGIC LOG 
Depth Description Format ion 

0 - u '  
13'- 112' 
112'- 180' 

c1 a 
Mudstone first water Supoi 
Mudstone, Limestone ,& Shale W 
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WTER TXLL DATA COLLECTION FON.1 
4 6  

DATE LOGGED: 10/21/77 
BY: G- Hi= 

Geographic: 
Sect ion:  22 ~ w p b 2 J ~ n ~ :  a E 
U. S. G. S. Topographic bkp : pine 
Collar  e leva t ion :  5920' 

SW,NE,SW 

- Temp. of water: 

Sediments: 

Color of water: - 
Remarks: From State Lsnd Dept.  

)ate Dr i l l ed :  12/10/?3 

K i l l e r :  P o e o n ,  Az. 
o t a l  Depth: 410' 

epth  t o  water: 

c.v.odom - 

Pumping : - records. S t a t i c :  258' 
rmping r a t e :  12- 26 gpm 

L V J  - 

I 

maw down: 365' Spec. capaci ty:  

s ing  s i z e  6 type: 

GEOLOGIC LOG 

Depth Descr ipt ion Formation 

- E' 
' -  410' 
.I 

A1 l u r i  a1 
Shale ,  h d s t o n e ,  Limestone Supai - 

F i r s t  water 
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I-IPTER \*'ELL DATA COLLECTION FORN 

)ate  Dri l led:  1/28/76 

4 7  

DATE LOGGED: 
BY: G. Hir 

.I Temp. of water: 

Sediments: - 
- Color of water: Io ta1  Depth: 200' 

lepth t o  water: 45' Remarks: F m r  State Land Dept. S t a t i c :  Pumping : - records. 

umping rate:  i n  - 16gprn 

raw down: - Spec. capacity: - 
asing s i z e  & type: 

GEOLOGIC LOG 

Depth Description Format ion 
- 26' 

8 -  7 5 '  

75' 
'-200' 

Alluriur 
Mudstone and shale 
F i r s t  water 
Nudstone and limestone 

SUP& 

1 
I PW 000 1-000098 
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IIPTER I43..L DATA COLLECTION FOhN 

Geographic : 
Section: .A l'wp@- Rng: XE 
U. S. G. S. Topographic Map : 
Col la r  elevation:-56an, 

m,NE,NE 
P- 

a 

Date Dr i l l ed :  3/26/71 

48  

DATE LOGGED: 123/21/77 
BY: G.Hix 

Temp. of water: - 
Sediments: 

Color of water: 

- 

L a ta te  Land Dept. 

- )raw down: - Spec. capaci ty:  

:asing s i z e  & type: 5 '46" ID Perforationm 170' to  233' 

GEOLOGIC LOG 
Descr ip t ion  For mat i o n  Depth 

0 - 10' 
10 - 20' 

20' - 50' 

50' - 110' 

110' - 180' 

le0' - 233' 

Reddish brown adobe clay 

Clay with chips of  gray limestone 

Reddish bmwn c l v  with reddiah brown sandstoce 

Reddish brown d a y  with oandatone and l imestone 

Clay with  hard brown f i n e  grained sandstone 

Gray-reAdish brown f i n e  grained limy sandstone, no C 1 4 7 .  

PW 0001-000099 



I 
I 

I 
I 
I 
I 

49 
IUTER !XU DC.TA COLUCTION 'FOUl 

Geographic : Por t a l  Subdir ia ion 
Section: 25 Rng: &E SE,SW,h'E 
U. S. G. S. Topographic bgp : P- 

5580' Collar elevation: 

Date Drilled: 3/26/71 

Driller: J o e  Harness 
Tucaon, Az. 

Total Depth: 177' 

Depth to water: 
Static: 72 ' Pumping: - 

Pumping rate: 30 ' gPm 

DATE LOGGED : 19/21/77 
BY: G. Hir 

Temp. of water: 

Sediments: 

Color of water: 

Remarks: Geologic log from S t 8 t e  
Land D e p t .  records.  

h a w  down: - Spec. capacity: - 
Casing size & type: 5 9/1g ID, Per io ra t ions  90' to  177' 

GEOLOGIC LOG 
Format ion Depth Description 

0 - 10' 

LO - 20' 
?O'- 3' 

IO'- 40' 
10'- 50' 
io'- 60' 
io'- 70' 
'0'- 80' 
10'- 90' 

10'- 100' 

10'- 110' 
0'- 120' 
0'- 130' 
0'- 140' 
0'- 150' 
0'- 160' 

0'- 170' ' 

0'- 108' 

Reddish brown clay with same interbedded 
gray t o  brown, f i n e  grained limy sandstone 
same with more randstone chunks 

Fine grained,  hard sandstone, gray  t o  red- 
d i sh  brown, with approximately 407; i n t e r -  
bedded cl ,y 
c l a y  with interbedded sandstone of above 

Same, e x t r e r z l y  calcareous 

Same with some gray-brown limestone fragments 

S u e  
Spae, l e s s  Limestone 
Appror. 5d c lay  and 5d iron s ta ined ,  f i n e  
grained sandstone, very calcareous 
Same with some gray l imestone fragment8 

S a m ,  less c b y  
Same, reddish brown sandstone, 25% c lay  
Same 
Same, more c lay  
Same, less c19y 
Same limy smdstone  a8 above with some gray 
una  t a ined  fragmen t e  . 
Gray carbonaceous sandstone and arenaceous s i l t s tone - sha le  
some fragments show i r o n  s t a i n i n g ,  4046 clay. 

PW 0001-000100 
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\,,'ELL NO. A(l2-8) 
or NAPE. .-h 
o?JSER E & R Water Co 

LOCATION : 

WTER :ELL DATA COLLECTION FORN 
50 

Geographic: 
Sect ion:  ?5 T w p l z  Rng: LE SE, NE,NE 
U. S. G. S. Topographic PIap : Pine 
Collar elevation:  c;cxn' 

DATE LOGGED: 13 ! l . @ Z . @ Z  
BY: G.Hix 

Date Dr i l l ed :  Un'q. 

Dri l ler:  Un!.: , 

Total Depth:  upk. 

Depth to water: - 
S t a t i c :  91.9' Pumping : 

Pumping ra te :  -e; qpm 

Temp. of water: - 
- Sediments: 

Color of water: - 
Remarks: Purchased br E & R Water co 

Draw down: - Spec. capacity: - 
Casing s i z e  & type: 6" 

GEOLOGIC LOG 
Depth Description Formation 

PW 0001-0001 01 
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IUTER !<il?LL DATA COLLECTION FOX22 
51 

DATE LOGGED: 12/11/77 
BY: H i y  

LOCATION : 

Geographic : 
Section: 25 Twp ?2# Rng: 8 N sw,=,- 
U. S. G. S. Topographic f.lap : 
Collar elev9tion:  5490' 

pino 

Temp. of water: - Date Dri l led:  Unk.  

Dri l ler:  unk. Sediments: - 
Total Depth: Uni:. Color of water: - 
Depth to water: Remarks: Water could be heard f a l l i n g  

down the w e l l  while sounding. - S t a t i c  : 57.2' I Pumping : 

Pumping ra te :  - !2Pa 

Draw down: - Spec. capacity: - 
a .  

Casing s i z e  & type: 6" s tee l  

r GEOLOGIC LOG 
For mat ion Depth Description 

PW 0001-000102 
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' 52 
Kh..TER :.;ELL DATA COLLECTION FOkY 

\;ELL NO. A(12-8) 
or NAME. (25-5) dab 
o ~ E R  

LOCATION : 

E tc R water Co. 

Geographic: Pine Cryon 
Section: _3s; Twpp- Rng: -8 E 
U. S, G. S. Topographic Flap : 
Collar elevation:  5510' 

NW,NE,SE 
Pine 

Date Drilled:U*. 

mi l l er :  unk. 

rota1 Depth: Unk. 

Temp. of water: 

Sediments: 

Color of water: 

Remarks : )epth to water: 
S ta t i c  : - Pumping : € 9 . 5 '  

gPm 'urnping ra te :  - 
)raw down: - Spec, capacity: - 
lasing s i z e  & type:6" steel 

- GEOLOGIC LOG 
Depth Description For m a  t ion 
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[:ELL NO. A ( 1 2 - 8 )  (2  2-61 ada 
or -11 .site 
OlJNER 

LOCATION : 

E & R W a k  co 

5 3  
I-iPTER IrTJL DATA COLLECTION FOh'! 

DATE LOGGED : 12/11 /77 
BY: G- Bix 

Geographic : Pine Canyon 
Section: _25 Twpw Rng: 8 E  
U. S. G. S. Topographic Map : 

wSI3.m 

Collar elevation:  5520 t 

Date D r i l l e d :  unk. Temp. of water: 

Sediments: - m i l l e r :  u*. 
Total Depth: U n k .  Color of water: - 
Depth t o  water: Remarks: On thia date, the sound of 

well. Reported to pump dry i n  a rhort 
S t a t i c  : 116' Pumping: - water f a l l i n g  can be heard i n  the 

gPm t ine  when lsst used. Pumping rate:  - 
maw down: - Spec .  capacity: - 
Casing s i z e  6 type: 6" steel 

GEOLOGIC LOG 
Depth Description Format ion 

PW 0001-000104 
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54 
WTER \XU DP.TA COLLECTION FORI3 

Geographic : 
Section:  ,& Twpl2k'Rng: __ 8 E SW,IE,SE 
U. S. G. S. Topographic Map: Pine 
Collar elevation:- ' 

Date Dri l led:  1974 

Dri l ler:  

Tota l  Depth: 280' 

Depth t o  water: 
S ta t i c :  Pumping: 

Pumping rate:  SPm 

Draw down: Spec. capacity: 

Casing s i z e  6 type: 1x>' t o  270' =chine perfereted 

DATE LOGGED: 1 0 / !  
BY: G. Eix  

Temp. of water: - 
Sediments: - 
Color of water: - 
Remarks : 

GEOLOGIC LOG 
Depth De scr i p t i on Format ion 

0 - 20' 

20'- 60' 

60 ' -110 ' 
10 ' -160 ' 

60'-240' 

240'-280' 

Clean buff colored sandstone with 
rounded f i n e  grains.  Supai 
Cocoa brown s i l t y  limestone and limy 
a i l  t s tone 
Same with gray coloration 

Ssee, predorinantly dark brown calcereous 
sandstone, f ine  grained. 
Gray, very calcareous sandstone with brown 
hard limestone-siltstone fragments. 

Sane, including fragments of hard dense, gray limestone 

PW 000 1-000 105 
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LOCATION : 

Geographic : 
Sect ion:  -2h T w p a ~ n g :  8 E 
U. S. G. S. Topographic Efap : 
Collar  e leva t ion :  

SE,NE,SE 
Pine  

5620' 

1974 Date Dr i l l ed :  

Driller: 

rota1 Depth: 440' 

Iepth t o  water: 
S t a t i c :  Pumping : 

gPn lumping r a t e  : 

5 5  

7 DATE LOGGED : 10121 /7 
BY: 8,  Hix 

Temp. of water: 

Sediments: 

Color of water: 

Remarks : 

12" 

GEOLOGIC LOG 
Descript ion Format ion  Depth 

0 - 10' 
10'- 60' 

60'- 1iQ' 

120' -160 ' 
160 ' -240' 

240'-320' Sate 
3 2 0  ' -400 ' 

Clay with chunks of t a n ,  brown and gray 
sar.dstone and s i l t s t o n e  f r a g r e n  ts 
Brown m d  gray  coarse mudstone and s i l t s t o n e  
fragments ,  very l i t t l e  clqy. Chunks g r a y  l imes tone  

Brown-dark gray very f i n e  sandstone and s i l t s t o n e  
Gray, very f i n e  g r a i n e d  sands tone  and brown q u a r t z  
sands tone,  high calcium cerbonate  conten t  

iJrown, fi-ne gra ined  sandstone and gray, very f i n e  
g r a i n e d  si 1 ts tone,  very limey 

%poi 

Redish brown, f i n e  gra ined  sands tone  w i t h  gray, very 
fine gra ined  s i l t s t o n e ,  very limey. 

PW 000 1-000 106 



LOCATION : 

56 
WTER IXLL DATA COLLECTIOfJ FORM 

Geographic: 
Section: 26- Twpm Rng: - B E  
U. S. G. S. Topographic Map : 
Collar elevation: 

SE,NE.SE 
Pine 

5620' 

Date Drilled: l2/3O/n 

Driller: Harness Dri l l i n&.  

Total Depth: 

Depth t o  water: 

Tucson, dz. 
100' 

Static : 75' Pumping : - 
lumping rate: 'I? gPm 

Temp. of water: - 
Sediments: - 
Color of water: - 

)raw down: - Spec. capacity: - 
:asing size & type: 4" P l a s t i c  

GEOLOGIC LOG 
Depth Description Format ion 

1 - 10' 
10' - 100' 

Surface Fipe 
zed Sandstone w i t h  stre6czs of s a i d  

PW 000 1-000 107 



57 
IIPTER T 7 ' E L L  DATA COLLECTION FOml 

Geographic: 
Section: Jz- Twp Rng: 8 E 
U. S. G. S. Topographic Map : 

5520' Collar elevation:  

Date Dri l led:  7/29/74 t o  9/24/74 

Driller: Elmer L, White 

P; n. 

Total Depth: 850' 

Depth t o  water: 
S ta t i c :  - D n  Pumping: - 

Pumping rate:  gPm 
- 

DATE LOGGED : 4 1  7 /77 
BY: C. Hir 

Temp. of water: 

Sediments: - 
Color of water: 

Remarks: Geologic log from State  

Land Dept. recorda .  

Draw down: - Spec. capacity: - 
Casing s i z e  & type: 

GEOLOGIC LOC; 

Description For mat ion  Depth 

%poi 

D O V O E i o n  

0 - 318' 
318' - 447' Hiss. Redwall  
447' - 810' 
810' - e50' Carbrim 

PW 000 1-000108 



WATER LTLL DATA COLLECTION FOLY 
58 

DATE LOGGED: 12/11/77 
BY: G. Hir 

LOCATION: bt 52 
' Strawberry H t .  Shadows 

Geographic : 
Section: 35 Twp 321 Rng: - 8 E S'n,SE,SE 
U. S. G. S. Topographic Hap : 
Collar elevation:  c r ~ n 9  

Date D r i l l e d :  1974 

Total Depth: ? 

Depth t o  water: 
Pumping: - - Stat i c :  

Pumping rate:  gPa 

- Temp. of water: 

Sediments: - 
Color of water: 

Remarks : capped 

- 

Draw down: - Spec. capacity: - 
Casing Size 6 type: 6" ateel 

GEOLOGIC LOG 
Description For mat ion Depth 
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WTER KELL DATA COLLECTION FOrCiY 

IiELL NO. E.R. A(12-S) 
or NAME. 33-3) ddb 
OVNER E i% R Water Co. 

LOCATION: Strawborq Mt. Shadows 

Geographic : 
Section: 2 TwpPARng: 
U. S. G. S. Topographic Nap : Pine 
Collar elevation: 5490’ 

Lot 44 

m, SE, SE 

Date Dri l led:  1974 

Driller: ~b~~ White 

Total Depth: ? 

Depth t o  water: 
S ta t i c :  23.1’ Pumping: - 

Pumping rate:  3 gpm 

)raw down: - Spec. capacity: - 
:asing size & type: 6” steel 

- Temp. of water: 

Sediments: 

Color of water: - 
Remarks : 

- 

GEOLOGIC LOG 

Depth Description For mat ion 

PW 000 1-000 1 10 



60 
I-IbTER 1U"EI.L DATA COLLECTION FObY 

LOCATION: L o t  20 

Geographic: 
Section: -3.5- '&p32l Rng: 8 E 
U. S.G. S. Topographic Map : Pine 
Collar elevation:  5500 ' 

Strawberry H t . Shadows 

IW,SE,SE 

Date Dri l led:  1974 

Driller: b e r  White 

Total Depth: ? 

Depth t o  water: Drg - Stat i c :  Pumping : 

- Temp. of water: 

Sediments: - 
Color of water: - 
Remarks : 

Pumping rate:  - gPm 

Draw down: - Spec. capacity: - 
Casing s i z e  6 type:  6n steel 

GEOLOGIC LOG 
Description Formation Depth 

PW 0001-0001 11 
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I J E U  NO. "'$1 
or NAME. aaa 
OTJNER 

- -  
E. & R . W n t r r  Ca . 

IMTER T.iTLL DATA COLLECTION FOR?? 
61 

Geographic: 
Section: -35 Twp J.2N Rng: &E 
U. S. G. S. Topographic Map : 
Col la r  e levat ion:  5498 ' 

XE,NE,HE 
p4". 

Date Dr i l l ed :  Unk. 

Driller: Unk. 

rota1 Depth: ULIJC. 

lepth t o  water: 
i S t a t i c :  42.0' Pumping : - 5 

Pumping r a t e :  - gPm 

Draw down: - Spec. capacity:  - 
f 

t 
i Casing s ize  6 type: 6" stme1 

DATE LOGGED : I2h1b7 
BY: G _  Hi= 

Temp. of water: - 
- Sediments: 

Color of water: - 

i GEOLOGIC LOG 
f Des c r  i p t i on Format ion  Depth 

PW 0001-000112 



KELL NO. 
or N A ~ .  
OIJNER Doleld T. Smith 

LOCATION : 

A( 12-8) (36-1) cbb 

6 2  
IlATER !.;ELL DATA C O U E C T I O N  FORM 

Geographic: 
Section: -36- Twp 12E Rng: L E  
U. S. G. S. Topographic Hap : Pine 
Collar  elevation:  

DATE LOGGED: 2 /21/77 
BY: G. H I Y  

Date Dril led:  2/15/76 

Depth t o  water: 
Stat ic :  Dm Pumping : - 

SPm Pumping rate  : - 

Temp. of water: - 
Sediments: 

Color of water*: - 
Remarks: From State Land Office 
records. Arizona Water CODE. Rep0 
shows a well in s m e  location of 
7'34' deep, 336' to water. 

Draw down: - Spec. capacity: - 

GEOLOGIC LOG 
Descripri on Format ion Depth 

0 - 4 '  

4 '  - 120' 
U l u r i n r  
Limestone 

PW 0001-0001 13 



!iATER \;ELL DATA COLLECTION F0R.N 

Geographic: 
Section: 19- Twp:XNng: _gE SY,SW,SW 
U. S. G. S. Topographic Map : Pine  
Collar elevation: 5620' 

6 3  

DATE L@GGED: 12/11/77 
BY: 2. Hix 

Date D r i l l e d :  ud. 

Driller : unk. 

Total Depth: Unk. 

Depth to water: 
85.7 Pumping : - t Static: 

gP= Pumping rate: - 

Temp. of water: 

Sediments: 

Color of water: 

Remarks: Purchased f r o m  united 
U t i l i t i e s  Co.. Used in -per 

peak periods for 3 hrs.  a t  a tiat. 

Draw down: - Spec. capacity: - 
Casing size & type: 6" steel 

GEOLOGIC LOG 
Format ion Depth Description 

. 
PW 0001-0001 14 



VkTER TITLL DATA COLLECTION F0IU.f 

Geographic : 
Sect ion:  T w p E  Rng: 9 B 
U. S. G. S. Topographic Flap : 
Col l a r  e leva t ion :  56201 

p4nP ! 
i 
; 
r Date D r i l l e d :  2/20/76 
j 

t Papon, Az. 
f T o t a l  Depth: 180' 

c .v Odor D r i l l e r :  

64 

DATE LCGGED : 1 O/?l h 7  
BY: G, Hix 

- Temp. of water:  

Sediments: - 
- Color of water:  

i Depth t o  water: Remarks: S t a t e  Land Dept. 4 
i i 

a 
9 D r a w  down: Spec. capac i ty :  z 
1 Casing s i z e  & type: 

- 
S t a t i c :  Pumping : records . 

Pumping r a t e :  L g p m  
i 

i 

i 

k GEOLOGIC LOG 
For m a t  ion  

; Depth Descr ipt ion I 
Over burden 
Red sandstone 
Water from fine sand strepks 

PW 0001-000115 
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65 
1iPTER :ZLL DATA COLLECTION FOhY 

LOCATION : 

Geographic : 
Section: Twp Rng: AE NIJ.SW.SW I .  U. S. G. S. Topographic Map : ~ i n e  
Collar elevation: Ctcnt  

DATE LOGGED: 1 &1/77 
BY: G, Hix 

Date Drilled: 2/20/76 

Driller: Payson, As. 
C.V.Odor 

I Temp. of water: 

Sediments: - 
Color of water: - Total Depth: 180' 

Depth to water: Remarks: From State Land Dept. 50 ..I Pumping : records .  Static : 

Pumping rate : l2 6Pm 

Draw down: 88' Spec. capacity: 7.33 

Casing size 6r type: 5" Steel 

GEOLOGIC LOG 
Description For mat ion Depth 

- 52' 
?'- 75' 

75' 
j'-l@O' 

Junk 
Mudstone and shale %poi FR. 
F i r s t  weter 
Mudstone, limestone, shale Supai Fn. 

PW 0001-000116 



WTER LZLL DATA COLLECTION 

IIELL NO. 
or NA>U. 
OWNER 

I A(G'-9) (19-4) ccb 

LOCATION : 

Total Depth: 140' 

Depth t o  water: 
S ta t i c :  - 80 Pumping: 

Pumping rate:  11 gpm 

- Draw down: - Spec. capacity: 

Casing s i z e  & type: 5" Steel 

F0R.N 
66 

- Temp. of water: 

Sediments: 

Color of water: 

- 
- 

* GEOLOGIC LOG 

f Alluvial ; 0 - 37' 

! 37'- go' 

For mat ion 
; Depth Des cr i p t i on 

Mudstone and & d e  

Hudsto no 

f 

90 ' F i r s t  Wstn 
00 -140 ' 

t 
1 

i 

PW 0001-0001 17 



\CELL NO. A(12-9) 
or NAPE. 30-1 bbd 
OWNER E tc R Water Co. 

i LOCATION: Brookritw Terrace Sub. 

67 
1-IP.TER T,'ELL DATA COLLECTION FOLH 

DATE LOGGED : 1 7 /71  ,h 
BY: G. Hix 

Geographic: 
Section: 3 2 -  Twp Rng: L E  SE,W,NW 
U. S. G. S. Topographic Map : 
Collar elevation: 5580' 

Pine 

I . Date Drilled: U d e  Temp. of water: - 
Driller: hk. 

Total Depth: Umk. I - Sediments: 

Color of water: - 
; Depth to water: Remarks: R u n  f o r  8 hours a t  a tire I:  Static: 3n.i r Pumping : - during the peak summer periods. 

g!Jm Pumping rate: - 
- 

I Draw down: - Spec. capacity: 

I Casing s i z e  6 type: 6" s t e e l  

GEOLOGIC LOG 

Depth Description Format ion I' 

PW 0001-0001 18 



WELL NO. E. 3. k(12-9) 
or NAU. ( 33-21 bba 
OVNER E R yster Co. 

WTER TiELL DATA COLLECTION FORM 

LOCATION : Pine Canyon 

Geographic: 
Section: ~ n g :  LE- #EW*W 
U. S. G. S. Topographic tkp : 

5580 ' Collar elevation : 
Pint 

Date Drilled: Unk. 

f Driller: Unk. 

: Total Depth: 75' 

' Depth to water: b 
1 40' Static: Pumping : - 
Pumping rate: ? gPm - 

I Draw down: - Spec. capacity: .$ 

' Casing size & type: 6" Steel 

68 

DATE LOGGED: _12/11/77 
BY: G* QX 

Temp. of water: - 
Sediments: 

Color of water: - 
Remarks : 

- 

GEOLOGIC LOG 

Description For mat ion 
Depth 

PW 0001-0001 19 
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l-iPTER TvZU DATA COLLECTION FORN 

OUNER & R Jater Co. 

3 Geographic : 

: U- S. G. S. Topographic Pkp : Pine 
I Co l la r  e leva t ion :  55 70 ' 

Sect ion:  A Twp Rng: 9 E. 

Date D r i l l e d :  uILk I 

, Driller: Unk. 

Tota l  Depth: 1%' 

Depth t o  water:  
S t a t i c :  31 Pumping : - 

Pumping r a t e  : - gPm 

- Spec. capaci ty:  - D r a w  down: 

Casing s i z e  & type: 6" S tee l  

69 

DATE LCGGED: 12/11/77 
BY: G. Hir 

Temp. of water: - 
Sediments: 

Color of water: - 
Remarks : 

- 

GEOLOGIC LOG 

Descr ipt ion For mat ion  Depth 

PW 0001-000120 



NATURAL SPRING INVESTIGdTION FORM 
70 
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I 
I 

. .  Spring: m u  - -  Snr- jnrs  

Date observed: 12/10/77 BY: G.3. Hix 

Lo ca t ion  : 

Geographic: 1 hEle E a s t  of Pine 

FIE  30 S3+,Sl3$ Township 1 2  N, Range-, Sec t ion  

~1 eva t  i on : 

USGS t o p p  UP* Pine Is spr ing  shown: 

6200 ' 
Yes 

Discharge: es t .  10 gpm, 

Geology : 

Rock unit sp r ing  d i s c h a r g e s  f r o m :  F o r t  Apache IS. and Supai- 

S t r u c t u r a l  cont ro l :  Permeable Is. bed betxeen l e s s  permeable 

Natura l  dra inage  from spring: 
s i l t  st one s. 

A ser ies  of seeps d r a i n  i n t o  
gu l l ey  and d i s sappea r  200' 

Development : None down stream. 

Saziple. - Water. Geologic : 1219 & 1219 

Where taken: 121q-Ft .Apache L s .  1 2 l Q - C a l c i k  carbonate  bu i ld  v 

Temperature: 

Surface contamination that might af'rect sample: 

Owner : 

Other comments: Lrea above and t o  t h e  South of the  sp r ing  has  
l i t t l e  vega ta t ion  cover. appears t o  be t h e  su r -  
face  of a slump f a u l t .  Debris below sp r ing  may 
have come from up s lope.  C l i f f  of F t .  Apache 
above spring i s  j o i n t e d  wi th  so lu t ion  c a v a t i e s .  

a. 

. .  

PW 0001-00012 1 



71  

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

NATURAL SPRING INVESTIGATION FORM 

' Spring: F u l l e r  Spring 

D a t e  observed: 12/10/?7 By : G. Hix 
Lo c a t i o n  : 

Geology: 

Rock u n i t  sp r ing  discharges from: Fort ~~~~h~ ls. 

S t r u c t u r a l  control:# Outcrop of permeable zone. 

Natural drainage from spring: Down a' g u l l e y  westward. 

Development : 

Sariple. - Water. Geologic: 131 7 
Where taken: 

Temperature : - 
Surface  contamination that might a f f e c t  sample: 

From For t  Apache Is. a t  source .  

Owner: Unk. 

Other comments: Probable  slump b lock  found down stream. 

PW 0001-000122 
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Arizona 
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tXWR&? T)W ARIZONA COHI'OMTION cOnnISSION 

REIJZ D. JEHNItlCS 
Cha I m a n  

XARCfA WEEKS 
Commissionor 

DALE H .  HOHCAN 
Commissioner 

IN THE HATTER OF THE A P P L I C A T I O N  ) DOCKET NO. U-1576-89-169 
OF ELR WATER COMPANY FOR A 1 
CURTAIIMEtJT 0RI)E:H FOR ITS I 'INE 
AND STWAWUEHHY SYSTEMS. 1 

DECISION tto. 56537- 
I o R D E R  
1 kfiont Carparatiam 

DOCKETED Open Meeting 
July 12, 1989 
Phoenix, Arizona 

BY THE COXMISSIOlJ: 

1. On July 7,  

application with the 

JUL 1 2  1989 
- T u )  BY 

FINDINGS OF FACT m 
1989, E6R Water Company ( E b R ) ,  filed an 

rizona Corporation Commission (Commission), 

requesting authority to curtail usage of the customers and place 

a moratorium on its service connections in its Pine and Strawberry 

Systems. 

2.  E6R is a public service corporation which provides water 

utility service to the public in Pine and Strawberry, Arizona. 

3. The Pine and Strawberry Systems are located in Pjne and 

Strawberry, Arizona, approximately 20 miles northeast of Payson, 

Arizona. The Pine and Strawberry Systems serves approximately 

1,850 service connections. 

I I  

4 .  The E6R Pice an5 Stravberry Systems have been affected by 

the drought that has lowered the water table and has created an 

emergency situation. 

5.  In the application E&R has requested Commission authority 

to curtail usage by imposing the following restrictions: 
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A .  Ho new voter service connactions be made: 

B .  Watar bo used for  customary household purposes only, 
such b o  cooking, tianitation, and bathing, etc.; and 

C. No hater to be used outdoors on such things as 
qardens, lawns, washing cars or watering roads. 

6 .  Staff has  reviewed the application and has recommended 

;hat : 

A. The Commission approve E&R's request discussed 
Finding of Fact No. 5;  

in 

B .  The curtailment and moratorium on service connections 
shall remain in effect until ESR determinrs that it 
can meet the demand for outside watering and normal 
household usage. The curtailment shall not extend 
beyond October 1, 1989, without further approval of 
the commission: 

C.. ESR be permitted to terminate service to those 
customers who do not comply with the curtailment 
order: and 

That E&R notify its customers of the curtailment order 
within fivs (5) days of the Commission's order. 

D. 

CONCLU SIONS OF LA W 

1. E&R is a public service corporation within the meaning of 

Article XV of the Arizona Constitution. 

2. The Commission has jurisdiction over E&R and of thc 

subject matter of the application. 

3. The Commission, having reviewed E&R's application ant 

Staff's Memorandum, dated July 10, 1989, concludes that it is i 

the public interest to approve a temporary curtailmefit subject t 

the requirements of Finding of Fact No. 6. 

.. 
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0 . .  
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TtIEkEfQRE l r  Is G ~ D E H E O  t h a t  E6R Water Company be authorized 

to c u r t a i l  uciter ur;nqe subject to the requirements of Pindinq  of 

t a c t  NO. 1 1 .  

IT 15. E1;RTJiER OH1>EHED that during the period when these water 

uoaqe roetrictions are effective, ELR's tariffed reconnection rate 

shall be applied to any service terminated for failure to comply 

with the curtailment conditions. 

IT IS FURTHER ORDERED that this Decision shall become 

effective immediately. 

BY ORDER OF "HE ARIZON&-CORPORATION C O ~ I S S I O N  

I N  WITNESS WHEREOF, I JAMES MATTHEW, 
Executive Secretary of the Arizona 
Corporation Commission, have hereunto 
set my hand and caused the official 
seal of this Commission to be affixed 
at the Capitol, in 
this I 2  day of , 1989. 

DISSENT 

GY:SJD: j 1 : lhh 
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Open Heat 8nq 
October 4, 1389 
Phoenix , A r  zona 

BY "HE C W I S S I O H :  

DOCKET NO. U-1576-89-169 

DECISION NO. s G b v  

ORDER 
~ ~ c s r p o r ~ c o n -  

DOCKElED 
OCT ti 1989 

1. On July 12, 1389, the*Arizona Corporation Comission 

(Commission), issued Decision No. 56539 granting ELR Water Company 

(ELR), A curtailment and moratorium on service connections in its 

Pine and Strawberry systems through October 1, 1989, or until ELR 

determined that a water shortage no longer exists. 

2. ECR fs a public service corporation which provides water 

utitity service to the public in Pine and Strawberry, Arizona. 

3. The Pine and Strawberry systems are located in Pine and 

Strawberry, Arizona . approximately twenty miles nortneast of 

Pa yson , Arizona. The Pine and e Strawberry systems serve 

approximately 1,850 service customers. 

4. Staff has ccntinuing concerns about ErR'5 capacity to 

serve the Pine area. E&R normally has a water production capacity 

of 320 gallons per minute in its Pine system, w h i l e  current peak 

. . .  

. . .  
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c r r r l y  #jeran.t 1s . 8 1 [ t f J # l r . . % t c 1 y  I ' I ~  # ~ ~ l l o n o  !)or nlnutr. H O w w e t ,  

t lurirhj  the  b.8'1 s n . , e t n l  j ~ n r u ,  I L i .  h a i a  owperlunced uhottsqas dorlncj 

t h e  ttunber r.*asnn!. hticr, b*ntcr IJroduct  ion dccreasas. 

6 J .  : ; t a l (  in ~ - c , r , t * c . t r i w l  . * ~ J W I I  f .bP'a nb11ity to provide adequate 

setv1c-a to crx ist i r iq  Cw::toners an its Pine nystam if i t  ad4s rn 

r u i n  oxtcnsionrr o r  rwu conncct ions. Thus, Staff racouerxls that 

thw wordtotiurn an nc-w nnin extensions nnd new connections 5 1  the 

Pine system be continued until f:bW can demonstrate that it can 

provide adequate service through encouraging and implementing 

conservation measures and obtaining additional w a t e r  sources, I n  

seekinq to lift these restrictions, ELR should demonstrate that the 

combination of conservation measures and new water sources results 

in sufficient year round capacity. 

~ O t J C W S X  O W  OF IA W 

1. ELR is an Arizona public service corporation within the 

resning of Article SV, Section 2, of the Arizona Constitution. 

2. The Commission has jurisdiction over ELR and over'the 

subject matter of the application. 

3. The Commission, having reviewed EhR's ability to provide 

an adequate and continuous service, and Staff ' 9  Hemorandom dated 

September 21, 1989, concludes that it is in the public interest to 

continue the moratorium on new connections and main extensions in 

its Pine area until such *time that*'ELR can provide a sustained 

summer time water prduction in accordance with Staff's 

recommendations. 

0 . 0  

. . .  

. . .  
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motatoriun on new connections and main extensions in its pi1 

rystea connisterrt  with Finding of Fact tJo. 5 .  

t h a  Conmisoion t o  l i f t  t h e  moratorium before adding any ne 

connect Sons or 1 irie extensions. 

IT I t  FURTt0.R ORDERED t h a t  this Decision s h a l l  .becaa 

~ffective iraediately. 

BY ORDER OP THE ARIZONA CORPORATION COnn1:SSIW 
-3 \ 

- -  _ .  . -. . . 

IN WITNESS WHEREOF, I JAWES MATIWEWS, 
Executive Secretary of t h e  Arizona 
Corporation Cor~mfsrrfon, have hereuntc 
set my hand and caused the  of f ic ia l  
s e a l  of t h i s  Commission to  be a f f ix& 
a t  the  C p i t o l ,  i n  the  C't of Phoenix, 
t h i s  & day of , 1989. 

- -  I W c u t i v e  Secretary 
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