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STATUTES 40-360.03 AND 40-360.06, FOR A 
CERTIFICATE OF ENVIRONMENTAL 
COMPATJEHLTTY AUTHORTZTNG 
CoNSTRUCTroN OF A 175 MW NATURAL 

EXHIBIT 

APPLICANT,S NOTICE op FIL~NG 
AMENDED 

PROPOSED FORM OF CERTIFICATE OF 
ENVIRONMENTAL COMPATABILITY 

BEFORE THE ARIZONA POWER PLANT AND 
TRANSMISSION LINE SITING COMMITTEE 

DOCKET NO. L-00000FF-07-0134-00133 

CONFORMANCE WITH THE 
REQUIREMENTS OF ARIZONA REVISED 

FACILITY AND ASSOCIATED 
TRANSMISSION LINE INTERCONiWCTING 
THE GENERATING FACILITY TO THE 
ADJACENT WESTERN AREA POWER 
ADMINISTRATION GRIFFITH 
SWITCI-IYARD, ALL LOCATED IN 
MOHAVE COUNTY APPROXIMATELY 9 
MILES SOUTHWEST OF KINGMAN, 
4RTZONA. 

Applicant, Northern Arizona Energy, LLC, liereby provides notice that it is filing herewith 

pplicant's Amended Proposed Form of Certificate of Eiiviroimiental Compatibility. 
+-- RESPECTFULLY SUBMITTED this y day of Octobcr, 2007. 

MOYES STOREY, LTD. 

Jay I.%oyes 
I850 N. Central Avenue, Suite 1 100 
Phoenix, Arizona 85004 
(602) 604-2141 
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Original and Twenty-Eight (26) copies 
of the foregoing filed this %day of 
October 2007 with: 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Copy of the foregoing hand-deliv red 

day of October 2007 to: 
and/or Federal Expressed this y &- 

Laurie Woodall, Chairman 
Arizona Power Plant & Transmission 

Line Siting Committee 
1275 West Washington 
Phoenix, Arizona 85007 
Laurie. Woodall@,azag.gov 

Maureen A. Scott, Senior Staff CounseI 
Legal Division 
Arizona Corporation Cominission 
1200 West Washington Street 
Phoenix, Arizona 85007 
mscott0,azcc. gov 

Kenneth C. Sundlof, Jr. 
Jennings, Strouss & Salmon, PLC 
The Collier Center, 1 lth Floor 
201 East Washington Street 
Phoenix, Arizona 85004-2385 
Suiidlol@sslawr.com 

Jack Ehrhardt 
P.O. Box 179 
Peach Springs, AZ 86434 
341 Hualapai Way 
Peach Springs, AZ 86434 
hualapaiplann j ng@,ci tl in k .ne t 
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[Applicant’s 10-4-07-2 Proposed Form] 

BEFORE THE ARTZONA POWER PLANT AND TRANSMISSION 
LINE SITING COMMITTEE 

IN  THE MATTER OF THE APPLICATION OF 
NORTHERN ARIZONA ENERGY, I J L ,  IN 
CONFORMANCE WITH THE REQUIREMENTS 

AND 40-360.06, FOR A CERTIFICATE OF 
ENVIRONMENTAL COMPATABILTTY 
AUTHORIZING CONSTRUCTION OF A 175 MW 

GENERATING FACILITY AND ASSOCIATED 
TRANSMISSION LINE INTERCONNECTING 
THE GENERATTNG FACILITY TO THE 
ADJACENT WESTERN AREA POWER 
ADMINISTRATION GKIFFITH SWITCHYARD, 
ALL LOCATED IN MOHAVE COUNTY, 
APPROXTMATELY 9 MILES SOUTHWEST OF 
ICINGMAN, ARIZONA 

OF AKZlONA REVISED STATUTES 40-360.03 

NATURAL GAS-FIRED, SIMPLE CYCLE 

Case No. L-00000FF-07-0134-0012 

CaseNo. 133 

DECISION OF THE ARIZONA POWER PLANT ANI) TRANSMISSION 
LINE SITING COMMITTEE AND 

CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY 

Pursuant to notice given as provided by law, the AriLona Power Plant and 

Transmission Line Siting Committee (“Committee”) held public hearings at The Hampton 

11111, Kingman, Arizona, May 1 and 2,2007, and at the Best Western Executive Suites, 

Phoenix, Arizona, on September 17 and 18, and October 15, 2007, in conformance with the 

requirements of Arizona Revised Statutes Section 40-360, et seq., for the purpose of receiving 

public comment and evidence and deliberating on the Application of Northern Arizona 

Energy Project (“NAEP”) by Northern Arizona Energy, LLC (“Applicant”) for a Certificate 

of Environmental Compatibility (“Certificate”) in the above-captioned case. 
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The following members or designees of members of the Committee were present for 

some or all of the hearings on the Application: 

Laurie A. Woodall 

Paul W. Rasmussen 

David Eberhart 

Jack Haenichen 

Jeff McGuire 

A. Wayne Smith 

Michael Whalen 

Michael Palmer 

Barry Wong 

Gregg Houtz 

Joy Rich 

Chairman, Dcsignee for the Arizona Attorney General, Terry 
Gohdard 

Designee for Director of the Arizona Department of 
Environmental Quality 

Designee for Chairman, Arizona Corporation Commission 

Designee for Director, Energy Department, Arizona Department 
of Commerce 

Appointed Member, Agriculture 

Appointed Member 

Appointed Member, Cities 

Appointed Meinbcr 

Appointed Member 

Designee for Director of the Arizona Department of Water 
Resources 

Appointed Member, Counties 

Jay Moyes of Moyes Storey Ltd. represented Applicant. Staff of tbc Arizona 

Corporation Commission (“Staff ’) noticed their intervention as a party, and was represented 

by Maureen Scott, Esq. Mohave County was granted intervenor status and was represented 

by Kenneth C. Sundlof, Jr., Esq. of Jennings Strouss & Salmon, P.L.C. Mr. Jack Ehrliardt 

was granted intervention in his individual capacity. Applicant, Staff, Mohave County, and 

Mr. Ehrhardt presented testimony and exhibits during the hearings. Several persons presented 

public comments on the record. There were no other interventions or limited appearances. 

At the conclusion of the hearings and deliberations the Committee, (i) having received 

and considered the Application, the appearances of Applicant and each or  the intervenors; the 
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evidence, testimony and exhibits presented by Applicant and the intervenors, respectively; 

and the public comments; (ii) being advjsed of the legal requirements of Arizona Revised 

Statutes Sections 40-360 to 40-360.13; (iii) upon consideration of the factors identified in 

Arizona Revised Statutes Section 40-360.06; and (iv) in accordance with A.A.C. R14-3-213, 

upon motion duly made and seconded, voted to make the following findings and to grant 

Applicant the following Certificate of Enviroimeiital Compatibility: 

The Committee finds that there is a need for an adequate, economical and reliable 

supply of electric power within the Western Elcctricity Coordinating Council (WECC) and 

the State of Arizona, and that Applicant’s proposed Northern Arizona Energy Project would 

contribute towards satisfaction of such need without causing material adverse impact to the 

environnient. 

Northern Arizona Energy, LLC, and its assignee(s), are hereby granted this Certificate 

of Environniental Compatibility authorizing construction of a nominal 175 MW natural gas- 

fired, simple cycle gcncrating facility and associated transmission line interconnecting thc 

generating facility to the adjacent Western Arca Power Administration Griffith Switchyard 

(collectively the “Project”). The Project shall coinprise no more than four (4) individual 

simple-cycle natural gas combustion turbine generator units, each having a nominal capacity 

of approximately 45 MW. As depicted on the attached Exhibit A, the Project shall be 

constructed wholly within the perimeter of the existing Griffith Energy project site, legally 

described as the Southwest Qudrler of Section 6, Township 19 North, Range 17 Wcst, Gila & 

Salt River Base & Meridian, Mohave County, Arizona, comprising approximately one 

hundred sixty (160 ) acres (the “160 Perimeter”). The Project gcnerators and step-up 

transformers will be located within the North seven hundred (700) feet of the North One-half 

of the above-described parcel. The transmission line components of the Project will also be 

constructed wholly within the 160 Perimeter so as to interconnect the Project generators to the 

existing Griffith Switchyard owned by Western Area Power Administration (“Western”), also 
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located wholly within the 160 Perimeter, in a reasonably direct route to be determined by 

Westein and Applicant taking into account appropriate clearances from other existing 

transmission facilities within the 160 Perirncter, and the most feasible point of access into, 

and the necessary minor expansion of, the existing Griffith Switchyard as required to 

complete the interconnection. The transmission line shall not exceed approxiniately 3,000 feet 

in total length, and shall be constructed using tubular steel monopole tower structures of the 

type depicted on the attached Exhibit B, approximately 100 -120 feet in height, in total 

numbers and spacing to be deteimined in accordance with applicable Westew interconnection 

standards and applicable safety and reliability standards. 

This Certificate is granted upon the following conditions: 

1. The Applicant will comply with all existing applicable air and water pollution control 

standards and regulations, and with all existing applicable ordinances, master plans 

and regulations of thc State of Arizona, Mohave County, the United States, and any 

other governmental entities having jurisdiction, including but not limited to the 

following: 

a. all applicable land use regulations; 

b. all applicable zoning stipulations and conditions, including but not limited to 

landscaping and dust control requirements; 

c. all applicable air quality control standards and regulations, and permit 

conditions of the Arizona Departmcnt of Environmental Quality and/or Federal 

agencies having jurisdiction; and the Applicant will install and operate 

selective catalytic reduction and oxidation catalyst emission control 

technologies on each of the four (4) Project combustion turbine units; 

d. all applicable water use, discharge and/or disposal requirements of the Arizona 

Department of Water Resources and the Arizona Department of Environmental 

Quality; 
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e. all applicable noise control standards; 

f. all applicable regulations and permits governing storage and handling of 

chemicals and petroleum products; 

g. all other applicable federal and state regulations and standards. 

2. This authorization to construct the Project will expire five ( 5 )  years from the date this 

Certificate is approved by the Arizona Corporation Commission (“Commission”) 

unless substantial construction activitics have commenced; provided however, that 

prior to such expiration Applicant or its assignee may request that thc Commission 

extend this time limitation. 

3. Applicant has provided to the Commission a copy of the System Inipact Study 

performed by Western Area Power Administration (“Western”), which Commission 

Staff has analyzed. Applicant will also provide to the Coiiiinissioii copies of (i) tlic 

Facility Study Agrccment with Western and (ii) the Facility Study produced by 

Western, as soon as they are available but no later than 90 days prior to commercial 

operation of the Project. 

4. Applicant will also provide to the Commission copies of the Project’s executed 

interconnection agrcement with Western, and the technical operating studies which 

will be performed by Western prior to actual physical interconnection of the Project to 

the Western transmission system. 

5. Applicant will comply fully with all requirements of Westein to interconnect the 

Project with the Western transmission system and to ensure compliance with all 

applicable WECC/NERC standards, without the implementation of an automated RAS 

to mitigate any N-1 contingencies. However, Applicant may rely upon a RAS to 

mitigate impacts of an outage of either (i) the Peacock - Mcad 345 kV line or (ii) the 

Mead 345/230 kV transformer, coincident with operation of the Liberty Phase Shifter 

moving power in a Northbound direction. 
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6. If Applicant enters into a control areas services agreement with a third-party provider, 

Applicant will provide to the Commission a copy of such agreement. 

7. Applicant will not set any combustion turbine on its foundation until a Finding of No 

Significant Impacl (FONSI) has been issued by Western (or, if an Environmental 

Impact Statement is required for the Project, a Federal Record of Decision has been 

issued) approving construction of the transmission facilities interconnecting the 

Project to Western’s transmission system. 

8. Applicant will not operate the Project combustion turbine generator units more than 

20,000 aggregate unit-hours per calendar year. 

9. Applicant or its affiliate company will become a member of the Western Electricity 

Coordinating Council (“WECC”) (or its successor), and will provide to the 

Commission a copy of its exccuted WECC Reliability Management System (“RMS”) 

Generator Agreement. 

1 0. In the event that the Griffith Energy project permanently ceases operalion, Applicant, 

its successor(s) or assignee(s) will comply with tlie requirement in Griffith Energy’s 

CEC to measure and monitor (i) tlie Project’s annual water use, (ii) annual changes in 

the groundwater table at the well iield from which water is pumped for use by the 

Project, and (iii) annual changes in elevation of the existing soil subsidence 

monitoring monument near such well field, and to report all such information annually 

to the Arizona Department of Water Resources and Mohave County. 

1 1. Applicant, its successor(s) or assign(s) will submit to the Commission Utilities 

Division Director, on or about each October 1 after the date hereof‘, a self-certification 

letter describing the status of conipliance with each condition of this Certificate as of 

the preceding August 1, with a copy thereof to the Arizona Attorney General. 

Compliance with conditions that require only a single instance of compliance need not 

be re-certified after the initial certification of such compliance. 

6 



12. Applicant will use reasonable efforts to become a member of the Southwest Reserve 

Sharing Group (or its successor) if commercially reasonable. 

13. Applicant will, in good faith upon adequate advance notice, participate in a 

Commission-sponsored workshop or other forum addressing the regional natural gas 

infrastructure and market. 

14. Applicant shall pursue all necessary commercially reasonable steps to ensure delivery 

of a reliable supply of natural gas for thc Project. 

15. Subject to applicable Federal Energy Regulatory Coinmission regulations, Applicant 

or its power marketing affiliates will make commercially reasonable good kith efforts 

in the ordinary course of business to market wholesale power from the Project directly 

or indirectly to credit worthy utilities that serve Arizona loads; however, this condition 

shall not constitute any restraint against, nor shall it in any manner restrict, marketing 

efforts to or transactions with any other potential purchaser(s) of power from the 

Project. 

16. Prior to on-site mobilization of construction of the Project, Applicant shall erect at the 

Project site, and maintain throughout constniction, a 4’x 8’ or larger sign advising of 

the construction of a 175 MW generating facility, the estimated completion date, and a 

phone number for public information about the Project. 

17. In conncction with the construction of the Project, Applicant will use coininercially 

reasonable efforts, wherc feasible, to give due consideration to use of qualified 

Arizona contractors. 

18. After construction, Applicant will use commercially reasonable means to rehabilitate 

all land surfaces that are temporarily disturbed by construction activities at the Project 

site to a condition of terrain and vegetation consistent with the immediately 

surrounding natural and undisturbed lands. 
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GRANTED this 15 th day of October, 2007. 

ARIZONA POWER PLANT AND 
TRANSMISSION LINE SITING COMMITTEE 

BY 
Laurie A. Woodall, Chainnan 

8 



EXHLBlT A 



t 
r 

- 
TOP or BASE 

PLATE / 

Dala-OmQml 

17-3' 

F k  Figure K-1 dwp 

17-3" 

Cham OyETC 

17-3" 

LayruLOOl 

/? TRANSMISSION LINE 

CIRCULAR CONCRETE . FOUNDATION 

NORTHERN ARIZONA ENERGY P 

Figure K-f 
Proposed Transmission Structure 



z 
k 
0 



m L 
S 
.cI 

+ 
m 
C 
0 
N 

m- a 
0 
0 
0 

0 * 
0 

0 
0 
0 

Lo 
c7 
0 

0 
0 
0 

0 
c7 
0 

0 
0 
0 

Lo cv 
0 

0 0 0  
0 0 0  
0 0 0  

0 0  
0 
0 

0 0  0 o m 0  
N 7 . r  

0- 
Lo 

CD 
0 
0 cv 
Lo 
0 
0 cv 
* 
0 
0 cv 
c7 
0 
0 cv 
cv 
0 
0 cv 

0 
0 cv 
0 
0 
0 cv 
a a a 

00 a a 

b a a 

7 

.r 

7 

7 

n 
v! 
3 

3 
0 v, 



t+ 
8 
F 
I 

a tn 

E S 
I 

8 
W 

a > 
0) 

i!! 

n 
.I I 

Q 
C 
0 
N 

3 

CD 
0 
0 
cy 

Q 
C 
0 
N 

3 
3 

v! 
3 





2 
0 
N 
k 
*H 

a 

a 

a 
0 

*H 

m 
I 

3 

a" 

c 

6 
k 

c, 
d 

a, 
8 
* 
c, 
c, 

m a, 

W 
a, 

a, 
d 
0 

3 
d 
6 

W 
a, 
? 

a a 
6 

c, m 
c, 

2 

E 

u 
& a 
F4 
t\- 
0 
0 m 

n 

3 
tl 

6 

bl) 
d 
h s 

E 4  

E! 

2 

a, 
a, 
0 
0 

a, 
c-, 

m 
n 

-4  
-1 

d 

d 
0 4  

c, 

a, 

a, 

bl) 

E 
8 
6 

c-, 
d 

a, 

a, m 

8 
v-4 

i-, 

W 
a, 
c, m 
a, u 

0 
0 
6 

W 
a, 
? 
0 
k a a 
6 
0 
d w 
F4 

k 

3 
d 
9 

3 
3 
a, 
a, 
0 
0 
k a . .  
a, 
c, 

E! 
m 

h 

U m 
cd 

-1 a 
d 

0 4  

3 

8 
8 
a, 

bl) 
6 

a, m 
cd 
0 
a, 
c-, 

E! 

2 
c-, x 

m 
c, 
-4  

0 m 
6 
e( 

a * 

W 
d 
6 

d 

a, 

a, 

c, 

8 
* 
c, 
c, 

m 
a, 

0 
2 
a, 
c, 

E! 
E 

P a 
E! 

a, 

a, 
c, m 

E-1 
2 c, 

4-r 
0 
k 
0 a a 
3 

d 
W 
a, 
a 

m 

-4  

* 

u 
2 
2 
E-1 

a, 
c, 

E! 
0 m 
cd .- 

e( 

w * 

3 c, 

0 

W 
k 
6 
bl) 

c, 

E 

e 
*d 8 
6 a 

m 
0 et a 
0 

6 
ccr 

W 
a, 

bl) 

c, 

8 
*4 m 

3 

c, 
d 
a, 

a, 
E 
* s 
a, 

a, 

0 

m 

2 

4-r 
0 
a, 
6 
0 

c-, 

a 
k 
-4  

a, 
0 
6 
k 

& 
0 
& w 
F4 
A 

'4 
.d 

3 
W 
d) 
A a 
E 

s a 
E! 
E-l 
\om 

a, 
c, m 
a, 

0 
0 m 
k 
a, s 
a, 
a 
a, 
VI 
d 

E 
c, 

H 

c, 

A c, 
c, 
0 
a, 
0' s-r 
e( 

m 
c, 
*4 

k a 
+a 
c-, 
-4  m 
m 
a, 
0 
d) a 

W 
d 
6 
a, 

a, 
d 
a, 

0 
0 

2 

& 
-4  

m 
c, 
0 
a, a x 
a, 

a, 
E 
c, m 
a, 

0 
N 

2 
* 
E! 
c, 
d 
a, 
0 
0 
d 
c, 

4 

E! 

P 
2 

a, 
6 
c, 

* 

6 

W 
3 
0 

* 

0 
a, 

k a 
'3 

2 c, 

k 
0 a 
E 

-4  

v-4 
6 
k 
3 -r 

8 
W 
.d 

* 4 
6 
c, m 

3 
3 
E-1 

00 
0 
0 m 

a 
0 
-4  
c, 

E! 
a, a 
0 

6 
v-4 

0 
c, 

W 
a, 
Y 

0 
a, a x 
0 

* 
cd 

0 
a, 
'7 
0 
si 
8l 
E! 
0 
c, m 
m 
6 
bl) 
* 
E! 
a 
3 c-, 

6 
a, 
3 m 
k 
3 a 
0 
c, 
m 
d) 

0 
0 
0 
6 
& 

a 

m 

v-4 

0 0 0 0 0 0 

u 
d a 
F4 

A 
8 
2 c, 

a, 
6 
c, 

W 
0 

3 s 

d 
3 

c, 
c, 

j; 
c, 

3 



Td a ce 
I 
0 
d) 

*' 
0 
& 
k 
d) e 

P4 
8 
0 
N 
*rl 
k 
4 
E 
6" 

6" 

s 
E 
b 

1 ce 
k 
3 I 
8 
m 
m 
d) 
0 
0 ce 
Td 
3 
0 
0 

1 

I 
0 
d) 
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Figure 1, 
Sacramento Valleys, t ~ ~ ~ h w e s ~ ~ r ~  Arizona. 

P i iys iog~a~ l~y  and location of water-level and well-loy data for Detrital, Wuafapai, and 
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in the fractures has been used a4 part 
of ihe niuntcipal water supply. Several 
spiings iswc from consolidated lock5 arid 
in wme cases serve as water supplics for 
Irvcstock and a.j Ldlife 

'The Ari/ona Departinenr of 
~ n ~ I r ~ ~ n n ~ e n t a 1  Q u J i t y  has coinpletcd 
b'tseline giound-wakl qudlrty studie\ 
~n rhc Detrital f'rowne, 3,00107) and 
Sxrmento Valileys (Towne dnd Weark, 
201)i ). and has begun a cimiinr scuciy in 
the Hwl<ip;n Vallek A total of 28 S H ~ Y  

were sampled in Detnral Vdley, and 48 
wes v m c  sampled in Sacramento Valley; 
files included wells completed in hasin- 
fill m d  cnmolidalcd-roch atpl t a b  In 
Dctntd Valley, consrtluentq for .n.hich 10 
peicent or inmc of the sampies exceded 
Stare or Pedemf wateI-qruthty stmlards 
include gross alpha, nitrate, total 
dissolved solids, sirlfalc. and manganese 
In Sacrimento Valley, consrituent5 for 
which I O  pcrcent oi wore of the samples 
excecded such st;indai CIS include gros5 
alpha, nitrate, total &\solved soiids, 
fwinde, chloride, and sulfate. In h t h  
x alleys, di ~,solved-soltds concentralions 
excecded the standards more &:in m y  
other constitueni. On thc basis of the 
reiiilts for alf samples from each vailey, 
the studies concluded tha t  ground water 
111 the Detrital and Sacramento Valleys 
generally met dunking-w;lter standards 

Psevious sttrdies have provided a basic 
understrtnding a h m t  the hydrogeoloQic 
systems of Detrital. Hualapai, and 
~ ~ t ~ ~ ~ r i ~ ~ ~ i r ~ i  Valleys: however, setcral 
aspects need iefinenicnt and improved 

dcfinition for optimal nianagernent 
of the ground-water resources. 'fhe 
stbdy wiil begin with 3 compiliLtic>it 
of existing information IO develop a 
hydrogeologic database for the three 
vaffeys. In addirion. f?eId surveys will 
be conclucted to update existing data 
for boreholes. wells, and water levels (a). information gained in these 
efforts will be used to refine the initial 
conceptual models of the hydrogeologic 
systems of the valleys and t o  guide data- 
co1fecth-1 efforrs in the following years. 
A prelimBiary assessment indicates that 
more hydrogeotogic infomation and data 
itre available for W~ialapai and Sacrzmenro 
Valleys than for Detrital Valley: therefore, 
data-collection and analysis effom 
likely will be focnsed on Detrital Valley. 
Possi hie data-collection and analysis 
efforts include: 
1. Geophysical and geologicill 
iniestigations to define geologic feattires 
that affecr storagc and flow of ground 
wntei. Featurez includc fsinictui-es, such 
as faults, anrt the thickness, lateral 
extent, and lithology of hydrogeologic 
units. 

2. Determination of hydraulic properties 
of the hydrogeologic units using ticIcl 
atid empirical methods. 

3. Detertninatron cif giound-water 
storiige and the direcfion and rate of 
ground-u ater iiicweiiient using water- 
lexccl, geometry, and hydraulic-property 
rnfomiation for the hydrogeologic m i i s .  

4. Determination of groond-water 
recharge to aiid discharge from the 
basin-ti11 aquifers in each valley using 
i n ~ o ~ ~ n a t i ~ ) ~  gained in item 3 abvut 
ground-water niosemetit, as welI as 
climate, watei-use, and other data. 

5. Establishinent of a hydrologic- 
monitoring network that utilizes gravity 
dara and water-level data t o  assess changes 
in ~ r ~ ~ ~ i ~ ~ ~ - w a ~ e r  storage over time. 

5. Collection and analysis of ground-water 
samples from seveinl uells to further 
chara~teri/e thc extent ot high tlissolved- 
solids caicentratiottr in  ground water and 
thci r rela ti on t o  h y drogeologic factors. 

--David W Anning, ~ a r j ~ ~ n  E. Fiynn, and 
~ a ~ g o ~  Ruini 
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Northern Arizona Energy Project - System Impact Study 

1 EXECUTIVE SUMMARY 

7.7 General 
By request of the Southwest Power Partners, LLC (“SWPP”), Utility System Efficiencies, Inc. (“USE”) 
performed a system impact study (“SIS”) for the proposed Northern Arizona Energy Project (“NAEP”) with 
the oversight of the Western Area Power Administration (“Western”). The NAEP is proposing the addition 
of four simple cycle combustion turbine generator units with a gross plant output of 193.5 MW, plant 
auxiliary load of 13.5 MW and a net project output of 180 MW. The Project will be located on a site just 
north of the existing Griffith 230 kV Switchyard owned and operated by Western. The earliest proposed 
in-service date for commercial operation is June 1, 2008. 

The Interconnection Request was deemed a completed application on September 28, 2006 and Western 
posted the request to the OASIS at 453  pm on that same day. In accordance with Section 6.1 of 
Attachment L to Western’s OATT SWPP and Western agreed to forgo the Interconnection Feasibility 
Study and initiate an Interconnection System Impact Study under Section 7 of Attachment L. SWPP and 
Western entered into Letter Agreement No. 06-DSR-11505 for System Impact Study (SIS), dated 
December 4,2007 (Agreement). 

SWPP has specifically applied for Energy Resource Interconnection Service. By definition, this type of 
Service allows an interconnection customer to deliver the generating station’s output using existing firm or 
non-firm capacity on an “as available” basis. 

Nothing in this report constitutes an offer of transmission service or confers upon the Interconnection 
Customer (“SWPP”) any right to receive transmission service. WAPA-DSW and other interconnected 
utilities may not have the Available Transmission Capacity to support the interconnection described in this 
report. 

SWPP has indicated that utilities that serve load regional to the study area are the primary target for 
marketing the Project, specifically to UNS Electric Inc. However, marketing the output to entities residing 
in Phoenix, Southern Nevada, and California are also viable options. Therefore, a variety of scenarios 
were studied. 

This Study simulated the following technical analyses as part of this SIS. 
A. Power flow analysis 
B. Post-transient power flow analysis 
C. Transient stability analysis 
D. Short circuit analysis 

Performance of the transmission system was measured against the WECC Reliability Criteria and NERC 
Planning Standards. 

Power flow and transient stability results demonstrate that the existing Western facilities cannot support 
the requested interconnection without the administration of a Remedial Action Scheme (“RAS”). The 
post-transient power flow analysis and short-circuit analysis did not identify any negative effects to the 
system. However, operational flow limits will be required to mitigate power flow and transient stability 
issues during N-I and N-1-1 conditions. Results identified that the NAEP generation curtailments are not 
required during N-0 conditions. However, three N-I  -1 contingencies were identified that would require all 
of the NAEP generation to be tripped and several other N-1-1 contingencies will require generation 
curtailments. Two (2) N-I  contingencies were identified that would require NAEP generation curtailments 
of approximately 75 MW when the Liberty PST is in-service. NAEP generation curtailments were not 
identified when the Liberty PST was by-passed. 

Subsequent to the SIS and before the NAEP may operate commercially, detailed operational study work 
will be performed by Western Operations at the expense of SWPP. The detailed operating study will 
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analyze additional potential system operating conditions and define solutions to mitigate any potential 
unreliable system conditions. The study will also determine the impact the NAEP has on the Liberty 
phase shifting transformer’s angle margin. If the NAEP causes a three degree or greater angle 
difference, additional remedial operating actions will be required. 

A Facility Study (“FS”) Agreement will be sent to SWPP shortly after the release of this SIS. The FS will 
include the identification of equipment additions and modifications required for the NAEP interconnection 
facilities including the necessary equipment required for the RAS. 

1.2 Power Flow Analysis 
The power flow analysis studied two alternatives of displacing the Northern Arizona Energy Project 
generation: 1) Nevada generation was reduced to accommodate the Northern Arizona Energy Project 
generation and 2) NAEP Energy Center generation serves the regional load growth. In addition, the 
Liberty phase-shift transformer (“PST”) was modeled in two conditions: 1) in-service with a south-to-north 
flow of 450 MW and 2) by-passed. 

According to Western Operations, the Liberty PST is operated between 8 and 10 times per year for the 
past ten years. Operation of the Liberty PST is in accordance with the contract between Western and the 
operator of the WECC-accepted East of River (“EOR) marketing path. The Liberty PST holding 450MW 
is a critical component in maintaining the EOR path rating. 

The Northern Arizona Energy Project increases post-contingency power flow loading to a few elements, 
which are tabulated in Tables E-I  and E-2. Only the highest loaded “affected elements” are tabulated. In 
addition, case names in column “case” can be referred to by the following: 

1. l -AI refers to a minimum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation displaces Nevada Generation. 

2. 2-LD refers to a minimum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation serves incremental regional load growth. 

3. 3-Al-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation displaces Nevada Generation. 

4. 4-LD-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation serves incremental regional load growth. 

Power flow plots for normal and emergency system conditions for each scenario are included in 
Appendix B. A list of contingencies simulated for each scenario are included in Appendix C. 

1.2.1 
There were NERCWECC Category “B” contingency affected elements identified when the Liberty PST 
was in-service at 450 MW. Loss of the North Gila - Imperial Valley 500 kV line affects the 
Blythe-Niland 161 kV line; however it only slightly increases power flow to this element. Furthermore, the 
Blythe SPS will reduce Buck Blvd generation to mitigate the thermal overload. 

Northern Arizona Energy Project Displacing Nevada Generation. 

Loss of the Peacock-Mead 345 kV line or the Mead 3454230 kV transformer impacts the Davis- 
McConnico 230 kV line by 21 %. The pre-project loading was at its thermal limit, therefore, the NAEP 
generation further increases flow to this element. 

The remaining thermal impacts on the transmission elements were observed under N-I -1 contingencies. 
The most severe is for loss of the Peacock 3454230 kV transformer, then loss of the Davis-McConnico 
230 kV line or vice-versa with maximum NAEP and Griffith generation on-line. Under this outage 
condition, the power flows to the Round Valley - Peacock 230 kV, Round Valley - Prescott 230 kV and 
Prescott-Yavapai 230 kV lines significantly increased as a result of the Northern Arizona Energy Project. 

Page 2 



Northern Arizona Energy Project - System Impact Study 

In addition, a synchronous condenser modeled at the McConnico 230 kV bus was needed for a solution 
when the Liberty PST was by-passed. This identifies that all Griffith and NAEP generation can not be on- 
line when the Peacock 345/230 kV transformer and Davis-McConnico 230 kV line are open. Mitigation 
for these conditions will be further defined in the Power Flow Mitigation section. 

Table E-I. 2008 Heavy Autumn Emergency Percent Loading - Displacing Nevada 

I Peacock 345/230 kV Trans 

;eneration. 
I PST 
vice Liberty PST 
N (s2n) By-Passed 

Post- Pre- Post- 
Project Project Project 
107.9 NA NA 
120 3 NA NA 
1202 NA NA 

139.5 I 102.7 I 137.4 

134.6 

167.6 I 115.5 I 192.7* I-AI/3-AI-max I Davis - McConnico 230 kV I Round Valley - Prescott 230 kV I 816/897 I 11 1.3 
NA - indicates there were no thermal overloads triggered with the Liberty PST by-passed. 
*Required a synchronous condenser for a solution. Results in a voltage collapse in the local system. 

In addition, voltage violations were identified for all N-I -1 contingencies; however, they will be mitigated 
with the power flow mitigation. 

1.2.2 
There was only one NERCNECC Category “B” contingency affected element triggered when the Liberty 
PST was in-service at 450 MW. Loss of the Peacock-WhiteHill 345 kV line increases power flow to the 
Davis-McConnico 230 kV line by 16.7%. The pre-project loading was at its thermal limit, therefore, the 
NAEP generation further increases power flow on this element. Also, loss of the WhiteHill-Mead 345 kV 
line or Mead 345/230 kV transformer increases power flow to the Davis-McConnico 230 kV line by 9.3%. 
The White Hills bus is proposed to support UNS load in 2009. This bus intercepts the Peacock-Mead 345 
kV line. 

Northern Arizona Energy Project Generation Serving Regional Load Growth. 

The remainder of the thermal overloads on the transmission system were observed under N-1-1 
contingency conditions. Similar to the study case where NAEP generation was displaced by Nevada 
generation, the most severe is for loss of the Peacock 349230 kV transformer, then loss of the Davis- 
McConnico 230 kV line or vice-versa with maximum NAEP and Griffith generation on-line. Power flow to 
the Round Valley - Peacock 230 kV, Round Valley - Prescott 230 kV and Prescott-Yavapai 230 kV lines 
significantly increased as a result of the Northern Arizona Energy Project. This identifies that all Griffith 
and NAEP generation can not be on-line when the Peacock 345/230 kV transformer and Davis- 
McConnico 230 kV line are open. Mitigation for these conditions will be further defined in the Power Flow 
Mitigation section. 
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4-LD-max 

2-LD/4-LD-max 

2-LD 

2-LD 

2-LD 

In addition, voltage violations were identified for all N-1-1 contingencies; however, they will be mitigated 
with the power flow mitigation. 

Davis - McConnico 230 kV 
Griffith - Peacock 230 kV Hilltop - McConnico 230 kV 1130/1243 1038 141 1 1377 3 4 7  

Peacock - White Hill 345 kV 
Griffith - McConnico 230 kV Hilltop - Peacock 230 kV 1130/1243 100.3 119.2 827 1103 

Peacock 345/230 kV Tran 
Davis - McConnico 230 kV Prescott - Yavapai 230 kV 670/811 6 5 4  114.3 6 6 1  1156 

Peacock 345/230 kV Tran 
Davis - McConnico 230 kV Round Valley - Peacock 230 kV 816/897 114 6 173 8 114 6 174 6 

Peacock 345/230 kV Tran 
, Davis - McConnico 230 kV Round Valley - Prescott 230 kV 816/897 1 11 3 170 1 1 11 3 170 9 

1.2.3 Power Flow Mitigation. 
Flow limits will be developed to estimate post-contingency element flows for the identified thermally 
overloaded elements caused by the Project. Flow limits will be used in determining the amount of 
generation reduction to mitigate post-contingency thermal overloads for loss of critical element(s). A list 
of LODF and GSF factors are tabulated in Appendix F, which have been calculated for all contingencies 
that were impacted by the Northern Arizona Energy Project. The LODF and GSF factors are key 
components of the flow limits. 

Note, a linear analysis was used to calculate the load distribution and generation shift factors. Therefore, 
they do not take into account losses. This results in the load distribution factors to be smaller than a 
regular power flow that accounts for losses, which, may result in a lower generation reduction amount. 
Therefore, an additional margin should be applied to the load distribution factor. 

The developed power flow mitigation were tested with both post-transient and transient stability results to 
ensure system reliability is maintained. 

The Northern Arizona Energy Project will be subject to generation curtailments based on flow limits during 
N-I conditions for the following two contingencies: 

1. Mead 345/230 kV transformer, 
2. Peacock - Mead 345 kV line. 

In addition, the Project is subject to generation curtailments for any of the identified N-1-1 conditions. The 
mitigation method involving generation curtailments or generation run-back will be designed in 
accordance with the WECC/NERC design, operations and reliability criteria. 
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1.3 Post- Tra nsien t Analysis 
Two post-project contingencies yielded voltage deviations greater than the WECC Performance standard 
of 5%. However, the post-transient voltage deviations will be corrected with use of the flow-limit 
mitigation. Results between the Project displacing Nevada generation and the Project serving regional 
load were similar in voltage deviations. In addition, operation of the Liberty PST did not significantly 
skew the post-transient voltage results. Tabulations of all post-transient voltage deviation results are 
included in Appendix A. 

Loss of the Peacock 345/230 kV transformer and Davis-McConnico 230 kV line results in no numerical 
solution. This violation was identified in the power flow section of the report. Therefore, reducing the 
NAEP generation based on the flow limit, results in a post-transient voltage deviation of 6%, which is less 
than the 10% requirement. 

With use of flow limits, the post-transient voltage deviations from the NAEP does not have a negative 
impact. 

1.4 Transient Stability Analysis 
Transient stability analysis was completed for all post-project conditions, which include the Project 
generation being displaced by Nevada generation and the Project generation serving regional load. In 
addition, the Liberty PST was modeled in-service at 450 MW (south-to-north) and by-passed. 

All N-I contingencies in the WAPA-DSW system showed sufficient damping with no WECC Performance 
Criteria violations. However, there were WECC Performance criteria violations for two N-I -1 
contingencies. 

Power flow results identified that with the Griffith-Peacock 230 kV line out-of-service and loss of the 
Davis-McConnico 230 kV line, the Hilltop-McConnico 230 kV and Hilltop-Peacock 230 kV lines will 
thermally overload with maximum NAEP and Griffith generation on-line. Transient stability results also 
identified that maximum NAEP and Griffith generation will result in the WECC Performance criteria 
standards to be violated. The Hilltop 230 kV bus would experience a 31 . I% voltage dip and the Griffith 
230 kV bus would experience a frequency dip of 59.5 Hz. 

Power flow results identified that a flow limit will be required to ensure that the affected elements are not 
thermally overloaded under these conditions. Transient stability analysis was performed with the 
readjusted post-project case (Le., flow limit requirements, which reduced the aggregate NAEP and Griffith 
generation). Results identified that there were no WECC Performance criteria violations with the flow limit 
requirements in place. 

Power flow results also identified that with the Peacock 349230 kV Transformer out-of-service and loss 
of the Davis-McConnico 230 kV line, the Round Valley-Peacock 230 kV, Round Valley-Prescott 230 kV 
and Prescott-Yavapai 230 kV lines will thermally overload with maximum NAEP and Griffith generation 
on-line. Transient stability results identified that the system had sustained oscillations that do not 
diminish with Griffith and NAEP generation greater than 520 MW, which denotes system instability. 
Therefore, the sum of Griffith and NAEP generation with the Peacock 345/230 kV transformer OR the 
Davis-McConnico 230 kV line open must remain at or below 520MW to prevent system instability. 

Transient stability plots for select post-project simulations are included in Appendix E. 

1.5 Short-Circuit Duty Analysis 
The post-project base case was converted to PSS/E version 30.3.1, in order to complete the short-circuit 
analysis. In addition, only 3-phase fault analysis was completed since the negative sequence data was 
not available. Single-phase-to-ground short-circuit duties will be provided in the completed Facilities 
Study. 

Page 5 



Northern Arizona Energy Project - System Impact Study 

Results identified that the NAEP did not trigger any circuit breaker rating violations 

1.6 Cost Estimate 
Western and SWPP attended a scoping meeting on October 23, 2006 where SWPP introduced two 
proposed, 230kV alternative interconnections to be considered (See Section 2.2) for the SIS. 
Subsequent to the scoping meeting, SWPP confirmed that alternative #I would be the assumed electrical 
configuration to study. It shall be noted that both alternative configurations # I  and #2 are electrically 
identical with respect to what was studied in this SIS. Therefore, if SWPP should change the 
configuration to alternative #2 in the future, an additional SIS will not have to be performed but additional 
operational studies will be required to validate the reliability of the interconnection at the Project's in- 
service date. In addition, the Northern Arizona Energy Project will not be re-queued. However, additional 
costs will be incurred by SWPP should the configuration change during or after the Facility Study. 

A general and preliminary cost estimate for the two proposed interconnection alternatives are shown 
below and the corresponding schedules are provided in Section 5 of this report. The cost estimates 
include substation design, electrical equipment procurement, construction specification development, 
contracting, and construction. 

Alternative # I  
Alternative #2 

3-breaker (breaker and a half) interconnection: $4,200,000 
6-breaker (breaker and a half) interconnection: $7,200,000 

A more detailed cost estimate will be prepared as part of the Facilities Study should SWPP decide to 
continue with the interconnection process. The Facility Study will also provide further details of the 
environmental process and construction schedule. 

I .  7 Conclusions 
The analysis identified that there is not a significant difference between the Northern Arizona Energy 
Project generation being displaced by generation outside the WAPA-DSW system and the Northern 
Arizona Energy Project serving regional load growth - results of the two scenarios were very similar. 
However, operation of the Liberty phase-shift transformer did result in affecting the power flow results. 

The only transient stability issue attributed to the Northern Arizona Energy Project was identified with the 
Griffith-Peacock 230 kV line out-of-service and loss of the Davis-McConnico 230 kV line. Results 
identified that with maximum NAEP and Griffith generation, the Hilltop 230 kV bus would experience a 
31 . I %  voltage dip and the Griffith 230 kV bus would experience a frequency dip of 59.5 Hz. The stability 
issue could be a result of inaccurate dynamic data that was identified when the Peacock 345/230 kV 
transformer is out of service. Nevertheless, the stability issue can be mitigated by utilizing the developed 
flow limit. 

Transient stability results identified that the system had sustained oscillations that do not diminish with 
Griffith and NAEP generation greater than 520 MW, which denotes system instability. Therefore, the sum 
of Griffith and NAEP generation with the Peacock 345/230 kV transformer OR the Davis-Mc Connico 230 
kV line open must remain at or below 520MW to prevent system instability. 

With inclusion of the Project, the post-transient power flow analysis and short-circuit analysis did not 
identify any negative effects to the system. However, operational flow limits will be required to mitigate 
power flow and transient stability issues during N-I and N-1-1 conditions. Results identified that the 
NAEP generation curtailments are not required during N-0 conditions. However, three N-1-1 
contingencies were identified that would require all of the NAEP generation to be tripped and several 
other N-I -1 contingencies will require generation curtailments. Two (2) N-I contingencies were identified 
that would require NAEP generation curtailments of approximately 75 MW, which depends on system 
conditions. 
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Operating Studies will be performed should SWPP choose to proceed with the interconnection process. 
The Operating Studies will analyze additional system conditions and define overloaded elements and/or 
voltage violations as a result of the NAEP. In addition, extreme WECC Category D contingencies will be 
studied. Additional flow limits and corresponding generation reductions may be identified during the 
operational studies as well. Also, operating nomograms will be developed for NAEP generation including 
Griffith generators with South Point and Blythe Energy generators. Any mitigation actions would be 
included in Special Operating Procedures. 

2 STUDY ASSUMPTIONS 
This section of the report provides details pertaining to the power flow case development and an 
overview of major study assumptions. 

2.1 Pre-Project Power Flow Case Modeling 
The 2008 heavy autumn system conditions were modeled for this study. Sensitivities were simulated to 
determine the most stressed conditions with the WAPA (zone 191) generation at minimum and maximum 
levels. The following modifications were implemented to create the 2008 pre-project power flow cases: 

Case 1: 2008 Heavv Autumn: Minimum Western Generation 

1. Study base case "SWPP-GRIFFITH.sav" was obtained from WAPA - Desert Southwest Region, 
which is an approved WATS base case. 

2. WAPA modeled a plausible generation dispatch during minimum generation conditions. 
3. Revised EOR9300 project upgraded ratings. 
4. EOR flow was modeled at 9,300 MW in all base cases. 

Case 2: 2008 Heavy Autumn Maximum Western Generation 

1. Case 1 generation was increased. The Blythe, Davis, Griffith, Parker and South Point 
generation was modeled at their maximum output. 

Case 3: 2008 Heavy Autumn Minimum Western Generation - L.iberty PST By-.Passed. 

1. By-passed the Liberty phase-shift transformer in Case 1 - Liberty flow decreased to 222 MW. 
2. EOR flow readjusted to 9,300 MW. 

a. Area interchange between Area 14 (+85 MW) and 18 (-85 MW). 
b. Silver Hawk generation was reduced by 90 MW. 
c. Increased Coronado Unit 1 generation by 50 MW. Area 14 slack bus made up 

remaining generation. 

Case 4: 2008 Heavv Autumn: Maximum Western Generation - Libertv PST Bv-Passed. 

1. By-passed the Liberty phase-shift transformer in Case 2 - Liberty flow decreased to 187 MW. 
2. EOR flow readjusted to 9,300 MW. 

a. Area interchange between Area 14 (+I05 MW) and 18 (-105 MW). 
b. Silver Hawk generation was reduced by 110 MW. 
c. Increased Coronado Unit 1 generation by 50 MW. Area 14 slack bus made up 

remaining generation. 
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Area 14 - AZ 
Load 
Losses 
Gen 
Interchange 

Table 1. Pre-Project Power Flow Case Attributes 
I I I 

12,253 12,259 12,253 12,259 
453 458 452 452 

23,695 24,581 23,795 24,684 
10,989 11,863 11,089 11,972 

Zone 191 - WAPA-DSW 
Load 
Losses 
Gen 
Interchange 

1151 1157 1151 1157 
148 162 142 153 

2,185 3,445 2,185 3,445 
553 1,794 560 1,803 

2.2 Posf-Project Power Flow Case Modeling 
The Northern Arizona Energy Project was modeled with the following parameters, which were provided 
with the Interconnection Application: 

1. Four (4) CT generators were modeled at the existing Griffith 230 kV Substation with a Pmax of 
60.5 MW, Qmax of 37.5 MVAr, Qmin of -22.2 MVAr. 

2. Four (4) 70 MVA 230/13.8 kV step-up transformers with an R, X and B of 0.00, 0.100 and 0.0, 
respectively were modeled. 

Since the breaker configuration of the Project has not been fully determined, both configurations are 
illustrated in Figures 1 and 2. The SIS modeled configuration 1 ; however, it is not believed that the SIS 
results will be affected by either configuration. 
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Figure I. Northern Arizona Energy Project, Configuration 1 single line diagram. 
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:igure 2. Northern Arizona Energy-Project, Configuration 2 single line diagram. . 

- -1 
j 
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The following 2008 post-project power flow case descriptions identify generation dispatch modifications 
required for the post-project case scenarios: 

Cases 5 & 7: 2008 Heavy Autumn: Min WAPA Gen - Dispatch to Area 18 (Nevada). 

P Liberty phase-shift transformer models a south to north flow of 450 MW. 

> With insertion of the Project, Merchant generation in Nevada was reduced to accommodate the 
Northern Arizona Energy Project. 

Cases 6 & 8: 2008 Heavy Autumn: Min WAPA Gen - Dispatch to regional Load. 

P Liberty phase-shift transformer models a south to north flow of 450 MW. 

> Based on load projections, the UNS load will grow by 197 MW from the 2008 load levels. 
Therefore, load at White Hill, North Havasu and Hilltop were increased to reflect the 2014 
season load level. Modeling both the load growth and Northern Arizona Energy Project off-set 
each other to balance load and resources. 

Page 10 



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

Northern Arizona Energy Project - System Impact Study 
~ I- " _  - I^-" I - __-__*.* " _I~--_._ _ I  I _ I -  ~ ~ 

Case 9 & 11. 2008 Heavy Autumn: Min WAPA Gen - Dispatch to Area 18 (Nevada). 

P Liberty phase-shift transformer is by-passed. 

P With insertion of the Project, Merchant generation in Nevada was reduced to accommodate the 
Northern Arizona Energy Project. 

Case 10 & 12: 2008 Heavy Autumn: Min WAPA Gen - Dispatch to regional Load. 

P Liberty phase-shift transformer models a south to north flow of 450 MW. 

P Based on load projections, the UNS load will grow by 197 MW from the 2008 load levels. 
Therefore, load at White Hill, North Havasu and Hilltop were increased to reflect the 2014 
season load level. Modeling both the load growth and Northern Arizona Energy Project off-set 
each other to balance load and resources. 

A summary of post-project power flow case attributes are listed in Table 2. 

Table 2. Post-Project Power Flow Case Attributes 
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2.3 Post-Transient Contingencies 
The following contingencies were simulated for the post-transient analysis: 

1. Loss of NAEP Units 1 and 2. 
2. Loss of Griffith Unit 1. 
3. Loss of Davis Unit 1. 
4. Loss of South Point Unit 1. 
5. Loss of Parker Unit 1. 
6. Loss of Hoover Units 3 and 4. 
7. Griffith-Peacock 230 kV single line contingency. 
8. Griffith-McConnico 230 kV single line contingency. 
9. Davis-McConnico 230 kV single line contingency. 
10. Peacock-Hilltop 230 kV single line contingency. 
11. Peacock-Round Valley-Prescott 230 kV single line contingency. 
12. Davis-Mead 230 kV single line contingency. 
13. Davis-McCullough 230 kV single line contingency. 
14. Davis-Topock 230 kV single line contingency. 
15. Parker-Black Mesa 230 kV single line contingency. 
16. Parker-Liberty 230 kV single line contingency. 
17. Palo Verde - Devers 500 kV single line contingency. 
18. Palo Verde - Westwing No.1 and 2 500 kV single line contingencies. 
19. North Gila - Imperial Valley 500 kV single line contingency. 
20. Hassayampa - N.Gila 500 kV single line contingency. 
21. Mead-Peacock 345 kV single line contingency. 
22. Liberty-Peacock 345 kV single line contingency. 
23. Mead - Perkins 500 kV single line contingency. 
24. Lug0 - Mohave 500 kV single line contingency. 
25. Crystal - McCullough 500 kV single line contingency. 
26. Mead-Harry Allen 500 kV single line contingency. 
27. ElDorado - Lug0 500 kV single line contingency. 
28. El Dorado - Moenkopi 500 kV single line contingency. 
29. Navajo - Crystal 500 kV single line contingency. 
30. McCullough-Victorville 500 kV double line contingency. 

2.4 Transient Stability Power Flow Cases and Dynamic Data 
Transient stability simulations were performed using the 2008 heavy autumn power flow cases 

2.4.1 Transient Stability Modeling 
Since actual load composition data is not available, induction motors were represented with the motorw 
model and default data as recommended by WECC. Induction motors were assumed to make up 20% of 
the WECC system load. The EPCL creatmot5.p program was used to determine the motor 
representation in each dynamic data file. 

The transient stability model for the Northern Arizona Energy Project was developed based on data 
received from SWPP. Details of the Project transient stability model are included in Appendix D. 

2.5 Reliability Criteria 
A system reliability evaluation consists primarily of determining if thermal overloads exist, that voltages 
are within criteria (not too high or low), and that the system is stable (the system should not oscillate 
excessively and generators should remain synchronized with one another). Additional criteria may 
include assurance that there is sufficient reactive power available. Evaluation of these criteria must be 
conducted for credible ‘emergency’ conditions that the system might sustain, such as loss of a single or 
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NERC and WECC 
Categories 

A 

B 

double circuit line, a transformer, or a combination of these facilities. The following reliability criteria were 
employed for this study: 

Outage Frequency 
Associated with the 

Performance 
Category 

(outagelyear) 
Not Applicable 

2 0.33 

2.5.1 Power Flow 
Normal Conditions 

1. Under normal conditions, bus voltages must be maintained between 0.95 per unit and 1.05 per 
unit. 

2. All line and transformer loadings must be less than 98 percent of their continuous thermal ratings. 

Emeraencv Conditions 
1. Under contingency conditions, bus voltages must be maintained between 0.90 per unit and 1 . I O  

per unit. In addition, voltage deviations at any bus for n-I contingencies must be no more than 
5% and voltage deviations for n-2 contingencies must be no more than 10%. 

2. For a single contingency, no transmission element will be loaded above its emergency rating. 
3. Established loading limits for other utilities will be monitored. 
4. Bus voltage deviations from the base case voltage shall not exceed established planning limits. 

2.5.2 Transient Stability 
Performance of the transmission system is measured against the following planning criteria: the Western 
Electricity Coordinating Council (“WECC”) Reliability Criteria, and the North American Electric Reliability 
Council (“NERC”) Planning Standards. 

Table 3 and Figure 3 are excerpts from the WECC Reliability Criteria. The reliability and performance 
criteria were applied to the entire WECC transmission system. 

0.033 - 0.33 

mce Table Of Allou 

Transient Voltage Dip 
Standard 

Not to exceed 25% at 
load buses or 30% at 
non-load buses. 
Not to exceed 20% for 
more than 20 cycles at 
load buses. 
Not to exceed 30% at 
any bus. 
Not to exceed 20% for 
more than 40 cycles at 
load buses. 

lble Effects On Oths 

Minimum Transient 
Frequency Standard 

othing in addition to NERC 

Not below 59.6Hz for 6 
cycles or more at a load 
bus. 

Not below 59.OHz for 6 
cycles or more at a load 
bus. 

Systems 

Post Transient Voltage 
Deviation Standard 

(See Note 2) 

Not to exceed 5% at any 
bus. 

Not to exceed 10% at 
any bus. 

lothing in addition to NER( 
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3 STUDY METHODOLOGY 
This section of the report provides a summary of methods employed for determining the power flow and 
transient stability results. 

3. I Power Flow 
Power flow analysis considers a snapshot in time where TCUL, SVDs and phase-shifters have had time 
to adjust. In addition, a swing bus balances the system during each contingency scenario. 

Traditional power flow analysis was used to evaluate thermal (and voltage) performance of the system 
under N-1 (single contingency) conditions. Reported thermal overloads were limited to the condition 
where a modeled transmission component is loaded over 98% of its appropriate emergency MVA rating 
(as entered in the power flow database), and the incremental increase in component loading, between 
pre-project and post-project, exceeds 2%. 

Transmission voltage violations for normal N-0 (no contingency) conditions were limited to the conditions 
where per unit voltages are less than 0.95 or greater than 1.05. Emergency (N-1 , single contingency) 
voltage violations were reported when per unit voltages are less than 0.90 or greater than 1 .I 0. 
In addition, voltage deviations between the pre- and post-contingency conditions were noted whenever 
deviations are greater than 5% when voltage deviation increases by 1 YO or more between the pre- 
and post-project power flow cases. 

All power flow analysis was conducted with version 16.0 of General Electric's PSLF/PSDS/SCSC 
software. 
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3.2 Post-Transient Analysis 
Post-transient analysis considers the period of time after the power and voltage transient oscillations have 
damped out, but before system operators have had time to readjust intertie schedules. The time frame is 
approximately 1.5 to 3 minutes subsequent a disturbance. Post-transient analysis techniques will be 
employed to evaluate the thermal (and voltage) performance of the system for contingencies that rely on 
remedial action schemes (“RAE?) - such as load or generator dropping. 

All post-transient evaluations were conducted using version 16.0 of General Electric’s PSLFIPSDSISCSC 
software. A modified version of the WECC-distributed governor power flow EPCL tool will be used to 
model operations specific to post-transient analysis. 

In order to run a post-transient simulation, unit blocking is achieved by testing the generator baseload flag 
as opposed to referencing the WECC-supplied block.dat file. 

The following remote controlling generators and reactive devices will be set to float: 
0 Maple Valley-SVC 19.6-kV 
0 Keeler-SVC 19.6-kV 
0 

0 

0 

0 Huntington Unit 1 22.0-kV 
0 Huntington Unit 2 22.0-kV 

Emery Hunter Unit 1 24.0-kV 
Emery Hunter Unit 2 24.0-kV 
Emery Hunter Unit 3 22.0-kV 

The following switchable shunt devices were set to float: 
0 Gonder 230.0-kV 
0 Austin 230.0-kV 

3.2.1 Thermal & Voltage 
Reported thermal overloads will be limited to the condition where a modeled transmission component was 
loaded over 100% of its appropriate normal or emergency rating (as entered in the power flow database). 

The voltage study criteria adheres to the Western Electricity Coordinating Council (“WECC”) Reliability 
Criteria for Transmission System Planning. 

The applicable WECC reliability planning criteria is listed below. 

0 

0 

Changes in bus voltages from pre- to post-contingency must be less than 5% and 10% for single 
and double contingencies, respectively. 
All equipment loadings must be below their normal ratings under normal conditions. 
All equipment loadings must be below their emergency ratings for single contingencies. 
All thermal overloads identified in post-transient analysis (new or existing) are under contingency 
conditions only. 

3.3 Transient Stability 
Transient stability analysis is a time-based simulation that assesses performance of the power system 
during (and shortly following) a contingency. Transient stability studies were performed to ensure system 
stability following a critical fault on the system. Prior to finalization of the power flow and dynamics data 
set, a flat-run and bump test was run to ensure true power system behavior is not masked by any remote 
dynamic modeling anomalies. 

USE performed a transient stability analysis based on WECC Disturbance-Performance Criteria for 
selected system contingencies. Initial transient stability contingencies were performed out to 10 seconds. 
If system performance was not assessed with confidence, simulation times up to 20 seconds were 
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needed to evaluate system damping. All 345 kV and 500 kV contingencies modeled a 4 cycle clearing 
time and contingencies with a lower voltage had a 5 cycle clearing time modeled. 

All transient stability simulations were conducted using version 16.0 of General Electric's 
PSLF/PSDS/SCSC software. A modified version of the WECC-distributed al1dyns.p EPCL program, 
which is employed in bulk system regional 500 kV analysis was used to model operations specific to 
transient stability analysis. 

The Worst Condition Analysis (WCA) tool, available in the PSDS software package, tracks and records 
the transient stability behavior of all output channels contained within the binary output file of a transient 
stability simulation. The monitoring of channel output was set to being two cycles after fault clearing to 
ensure that all stability behavior would be captured. System damping was assessed visually with the aid 
of stability plots. 

Parameters Monitored to Evaluate System Stability Performance 
Rotor Angle 

Rotor angle plots provide a measure for determining how the proposed generation unit would 
swing with respect to other generation units in the area. This information is used to determine if a 
machine would remain in synchronism or go out-of-step following a disturbance. 

Bus Voltage 
Bus voltage plots, in conjunction with the relative rotor angle plots, provide a means of detecting 
out-of-step conditions. The bus voltage plots are useful in assessing the magnitude and duration 
of post disturbance voltage dips and peak-to-peak voltage oscillations. Bus voltage plots also 
give an indication of system damping and the level to which voltages are expected to recover in 
steady state conditions. 

Bus Frequency 
Bus frequency plots provide information on magnitude and duration of post fault frequency swings 
with the Project in service. These plots indicate the extent of possible over-frequency or under- 
frequency, which can occur because of an imbalance between generation and load within an 
area. 

Other Parameters 
Generator Terminal Power 

0 Generator Terminal Voltage 
Generator Rotor Speed 

0 Generator Field Voltage 
Voltage Spread 
Frequency Spread 

3.4 short-circuit Duty 
Short-circuit duty analysis applies a 3-phase fault at the specified bus and then interrupting currents are 
measured at each breaker location. 

Short-circuit duty evaluations were conducted using version 30.3.1 of Siemens/PTI software. A GE 
power flow base case was converted to PSS/E for this analysis. 

Circuit breakers exposed to fault currents in excess of 100 percent of their interrupting capabilities will be 
replaced or upgraded, whichever is appropriate. 
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4 RESULTS & FINDINGS 
This section of the report provides results obtained in utilizing the above assumptions and methodology. 
It illustrates all findings associated with the power flow, post-transient, transient stability and short-circuit 
analysis. 

4.1 Power Flow Analysis 
The power flow analysis studied two alternatives of displacing the Northern Arizona Energy Project 
generation: 1) Nevada generation was reduced to accommodate the Northern Arizona Energy Project 
generation and 2) NAEP generation serves the regional load growth. In addition, the Liberty phase-shift 
transformer (“PST”) was modeled in two conditions: 1) in-service with a south-to-north flow of 450 MW 
and 2) by-passed. 

The Northern Arizona Energy Project increases post-contingency power flow loading to a few elements, 
which are tabulated in Tables 4 and 5. Only the highest loaded “affected elements” are tabulated. In 
addition, case names in column “case” can be referred to by the following: 

1. 1 -AI refers to a minimum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation is displaced by Nevada Generation. 

2. 2-LD refers to a minimum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation is displaced by regional load growth. 

3. 3-Al-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation is displaced by Nevada Generation. 

4. 4-LD-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the 
Northern Arizona Energy Project generation is displaced by regional load growth. 

Power flow plots for normal and emergency system conditions for each scenario are included in 
Appendix B. A list of contingencies simulated for each scenario are included in Appendix C. 

4.1 .I 
There were NERCWECC Category “B” contingency affected elements identified when the Liberty PST 
was in-service at 450 MW. Loss of the North Gila - Imperial Valley 500 kV line affects the 
Blythe-Niland 161 kV line; however it only slightly increases power flow to this element. Furthermore, the 
Blythe SPS will reduce Buck Blvd generation to mitigate the thermal overload. 

Northern Arizona Energy Project Displacing Nevada Generation. 

Loss of the Peacock-Mead 345 kV line or the Mead 345/230 kV transformer increases flow to the Davis- 
McConnico 230 kV line by 21 %. The pre-project loading was at its thermal limit, therefore, the NAEP 
generation further increases flow to this element. 

The remaining thermal affected elements are a result of N-1-1 contingencies. The most severe is for loss 
of the Peacock 345/230 kV transformer, then loss of the Davis-McConnico 230 kV line or vice-versa with 
maximum NAEP and Griffith generation on-line. Power flow to the Round Valley - Peacock 230 kV, 
Round Valley - Prescott 230 kV and Prescott-Yavapai 230 kV lines significantly increased as a result of 
the Northern Arizona Energy Project. In addition, a synchronous condenser modeled at the McConnico 
230 kV bus was needed for a solution when the Liberty PST was by-passed. This identifies that all 
Griffith and NAEP generation can not be on-line when the Peacock 345/230 kV transformer and Davis- 
McConnico 230 kV line are open. Mitigation for these conditions will be further defined in the Power Flow 
Mitigation section. 
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3-Al-max 

3-Al-max 

Griffith - Peacock 230 kV Davis - McConnico 230 kV 1130/1243 1027 1395 1027 137.4 

Davis - McConnico 230 kV 
Griffith - Peacock 230 kV Hilltop - McConnico 230 kV 1130/1243 103.8 141 6 1030 1379 

3-Al-max 
Davis - McConnico 230 kV 
Griffith - Peacock 230 kV Hilltop - Peacock 230 kV 1130/1243 83.2 120.6 82.7 117.5 

l-AV3-Al-max 

l-A1/3-Al-max 

*Required a synchronous condenser for a solution. Results in a voltage collapse in the local system. 

Peacock 345/230 kV Trans 
Davis - McConnico 230 kV Prescott - Yavapai 230 kV 670/811 65.4 109.1 70.8 134.6 

Peacock 345/230 kV Trans 
Davis - McConnico 230 kV Round Valley - Peacock 230 kV 816/897 114.6 170.9 118.8 196.4* 

In addition, voltage violations were identified for all N-I -1 contingencies; however, they will be mitigated 
with the power flow mitigation. 

l-A1/3-Al-max 

4.1.2 
There was only one NERCNECC Category “B” contingency affected element triggered when the Liberty 
PST was in-service at 450 MW. Loss of the Peacock-WhiteHill 345 kV line impacts the Davis-McConnico 
230 kV line by 16.7%. The pre-project loading was at its thermal limit, therefore, the NAEP generation 
further increases flow to this element. Also, loss of the WhiteHill-Mead 345 kV line or Mead 345/230 kV 
transformer increases power flow to the Davis-McConnico 230 kV line by 9.3%. The White Hills bus is 
proposed to support UNS load in 2009. This bus intercepts the Peacock-Mead 345 kV line. 

Northern Arizona Energy Project Generation Serving Regional Load Growth. 

Peacock 345/230 kV Trans 
Davis - McConnico 230 kV Round Valley - Prescott 230 kV 816/897 11 1.3 167.6 115.5 192.7* 

The remaining thermal affected elements are a result of N-1-1 contingencies. Similar to the NAEP being 
displaced by Nevada generation, the most severe is for loss of the Peacock 345/230 kV transformer, then 
loss of the Davis-McConnico 230 kV line or vice-versa with maximum NAEP and Griffith generation on- 
line. Power flow to the Round Valley - Peacock 230 kV, Round Valley - Prescott 230 kV and Prescott- 
Yavapai 230 kV lines significantly increased as a result of the NAEP. This identifies that all Griffith and 
NAEP generation can not be on-line when the Peacock 3454230 kV transformer and Davis-McConnico 
230 kV line are open. Mitigation for these conditions will be further defined in the Power Flow Mitigation 
section. 
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Liberty PST 
In-Service Liberty PST 

I 2-LD I Davis - McConnico 230 kV RoundValley- Prescott230 kV 816/897 111.3 170.1 111.3 170.9 

Case 
2-LD 
2-LD 
2-LD 

4-LD-max 

4-LD-max 

2-LD/4-LD-max 

2-LD 

2-LD 

In addition, voltage violations were identified for all N-I -1 contingencies; however, they will be mitigated 
with the power flow mitigation. 

Contingency 
Peacock - WhiteHill 345 kV 
WhiteHill - Mead 345 kV 
Mead 345/230 kV Transformer 

Hilltop - McConnico 230 kV 
Griffith - Peacock 230 kV 

Davis - McConnico 230 kV 
Griffith - Peacock 230 kV 

Peacock - White Hill 345 kV 
Griffith - McConnico 230 kV 

Peacock 345/230 kV Tran 
Davis - McConnico 230 kV 

Peacock 345/230 kV Tran 
Davis - McConnico 230 kV 

Peacock 345/230 kV Tran 

4.1.3 Power Flow Mitigation. 
Flow limits were developed to estimate post-contingency element flows for the identified thermally 
overloaded elements caused by the Project. Flow limits will be used to determine the amount of 
generation reduction in order to mitigate post-contingency thermal overloads for loss of critical element(s). 
They will not be operated in a preventative manner, which would curtail Northern Arizona Energy Project 
generation prior to the critical contingency. 

Each flow limit has two calculated components from the system: 1) load distribution factor and 2) 
generation shift factors. The load distribution factor (“LODF”) is determined based on the impedance of 
the system. So, when an element is out-of-service, the LODF will be different. The LODF determines an 
approximate percent line flow that will be increased on the line of interest. For example, the Peacock- 
Mead 345 kV line has a pre-contingency line flow of 859 amps in the minimum WAPA-DSW generation 
case with Project generation being displaced by Nevada generation. For loss of the Peacock-Mead 345 
kV line, 52.8% of its pre-contingency line flow moves to the Davis-McConnico 230 kV line. Therefore, the 
flow limit is calculated by the following: 

Flow Limit = LODF*(Peacock-Mead 345 kV line flow) + Davis-McConnico 230 kV line flow 
= 0.528*(859 amps) + 1,047 
= 1,501 (Amps) 

(Amps) 

The Davis-McConnico 230 kV line has a continuous rating of 1 ,I 30 amps; hence, mitigative measures 
must be completed to reduce flow during the loss of the Peacock - Mead 345 kV line. Since the Project 
increased flow to these elements, the Project generation can be reduced. A generation shift factor can be 
developed to determine generation curtailment requirements. 

The generation shift factor (“GSF”) is a ratio that calculates an approximate reductionlincrease to an 
element prior to the contingency. The GSF will assist in determining the amount of generation reduction 
that is required to reduce the flow limit to its continuous rating. Since the flow limit value is in amps, a 
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conversion (“assuming a balanced three-phase circuit”) to real power (“MW) is required for determining 
generation curtailments. 

For example, a GSF of 0.5057 was calculated after the Peacock-Mead 345 kV contingency. The 
Northern Arizona Energy Project generation curtailment based on the above contingency overload can be 
calculated by the following: 

Generation Curtailments = 
= 
= 75MW 

(Calculated flow limit - Continuous rating) * Conversion * GSF 
(1,501 - 1,130) * (43 * 230kV/1000) * 0.5057 

Therefore, for this particular example a 75 MW reduction of NAEP generation will mitigate post- 
contingency power flow overloads for loss of the Peacock - Mead 345 kV line. 

Since the location of generation displacement outside the WAPA-DSW system is unknown, GSF’s were 
calculated based on generation displacement at four locations: 1) Alameta, 2) Gila, 3) Silver Hawk and 4) 
Navajo. The highest GSF was selected to yield the most conservative results, which results in the largest 
generation reduction requirement; however, the GSF’s were relatively close to one another. 

Note, a linear analysis was used to calculate the load distribution and generation shift factors. Therefore, 
they do not take into account losses. This results in the load distribution factors to be smaller than a 
regular power flow that accounts for losses, which, may result in a lower generation reduction amount. 
Therefore, an additional margin should be applied to the load distribution factor. 

A list of LODF and GSF factors calculated for all contingencies that were impacted by the Northern 
Arizona Energy Project are tabulated in Appendix F. 

The developed power flow mitigation were tested with both post-transient and transient stability results to 
ensure system reliability is maintained. 

The Northern Arizona Energy Project will be subject to generation curtailments based on flow limits during 
N-I conditions for the following two contingencies: 

1. Mead 3451230 kV transformer, 
2. Peacock - Mead 345 kV line. 

In addition, the Project is subject to generation curtailments for any of the identified N-1-1 conditions. 

4.2 Post- Transient Analysis 
Two post-project contingencies yielded voltage deviations greater than the WECC Performance standard 
of 5% for N-1 contingencies. However, the post-transient voltage deviations were corrected by reducing 
NAEP generation during the post-contingency case as prescribed by the flow limit. 

Only the largest voltage deviation is recorded in the following tables. Tabulations of all post-transient 
voltage deviation results are included in Appendix A. 

With use of flow limits, the post-transient voltage deviations from the Northern Arizona Energy Project 
does not have a negative impact. 

4.2.1 
Loss of the Peacock 345/230 kV transformer and Davis-McConnico 230 kV line results in no numerical 
solution. This violation was identified in the power flow section of the report. All Griffith and NAEP 
generation can not be on-line when the Peacock 345/230 kV transformer and Davis-McConnico 230 kV 
line are open. Therefore, reducing the NAEP generation to zero and reducing the Griffith generation by 
62 MW as prescribed by the flow limit, results in a post-transient voltage deviation of 6%, which is less 
than the 10% requirement. 

Northern Arizona Energy Project Displacing Nevada Generation. 
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Table 6. 2008 Heavy Autumn Post-Transient V 

cock 345/230 kV Tran 

4.2.2 
Loss of the Peacock 349230 kV transformer and Davis-McConnico 230 kV line results in no numerical 
solution for the maximum generation case; however, the minimum generation case yielded a solution. It 
can be seen that the post-transient voltage deviation increased significantly as a result of the severely 
thermally overloaded transmission lines. All Griffith and NAEP generation can not be on-line when the 
Peacock 345/230 kV transformer and Davis-McConnico 230 kV line are open. Therefore, reducing the 
NAEP generation to zero and reducing the Griffith generation by 62 MW as prescribed by the flow limit, 
results in a post-transient voltage deviation that was observed to be 5.8%, which is less than the 10% 
requirement. 

Northern Arizona Energy Project Generation Serving Regional Load Growth. 

Table 7. 2008 Heavy Autumn Post-Transient Vo 

4.3 Transient Stability Analysis 
Transient stability analysis was completed for all post-project conditions, which include the Project 
generation being displaced by Nevada generation and the Project generation serving regional load. In 
addition, the Liberty PST was modeled in-service at 450 MW (south-to-north) and by-passed. 

All 345 kV and 500 kV contingencies modeled a 4 cycle clearing time and contingencies with a lower 
voltage had a 5 cycle clearing time modeled. All line faults were simulated as three-phase faults, with 
zero fault impedance. Loss of any element was assumed to occur when the fault is cleared, indicating a 
circuit breaker operation. 

All N-I contingencies in the WAPA-DSW system showed sufficient damping with no WECC Performance 
Criteria violations. However, there were WECC Performance criteria violations for two N-I -1 
contingencies. 

Power flow results identified that with the Griffith-Peacock 230 kV line out-of-service and loss of the 
Davis-McConnico 230 kV line, the Hilltop-McConnico 230 kV and Hilltop-Peacock 230 kV lines will 
thermally overload with maximum NAEP and Griffith generation on-line. Transient stability results also 
identified that maximum NAEP and Griffith generation will result in the WECC Performance criteria 
standards to be violated. The Hilltop 230 kV bus would experience a 31 .I% voltage dip and the Griffith 
230 kV bus would experience a frequency dip of 59.5 Hz. 
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Power flow results identified that a flow limit will be required to ensure that the affected elements are not 
thermally overloaded under these conditions. Transient stability analysis was performed with the 
readjusted post-project case (i.e., flow limit requirements, which reduced the aggregate NAEP and Griffith 
generation). Results identified that there were no WECC Performance criteria violations with the flow limit 
requirements in place. 

Griffith 230 kV 
Griffith 230 kV 
Griffith 230 kV 

Power flow results also identified that with the Peacock 345/230 kV Transformer out-of-service and loss 
of the Davis-McConnico 230 kV line, the Round Valley-Peacock 230 kV, Round Valley-Prescott 230 kV 
and Prescott-Yavapai 230 kV lines will thermally overload with maximum NAEP and Griffith generation 
on-line. Transient stability results identified that the system had sustained oscillations that do not 
diminish with Griffith and NAEP generation greater than 520 MW, which denotes system instability. 
Therefore, the sum of Griffith and NAEP generation with the Peacock 345/230 kV transformer OR the 
Davis-Mc Connico 230 kV line open must remain at or below 520MW to prevent system instability. 

Peacock 230 kV 40 10.0 2.68 10.4 2.67 0.0 
NAEP 1 11.5 1.26 
NAEP 2 11.5 0.82 

Transient stability plots for select post-project simulations are included in Appendix E 

Griffith Total Fault Duty 

4.4 Short-circuit Duty Analysis 
The post-project base case was converted to PSS/E version 30.3.1, in order to complete the short-circuit 
analysis. In addition, only 3-phase fault analysis was completed since the negative sequence data was 
not available. 

13.21 15.28 2.1 

5 COST AND SCHEDULE ESTIMATE 
Western and SWPP attended a scoping meeting on October 23, 2006 where SWPP introduced two prop 
osed, 230kV alternative interconnections to be considered (See Section 2.2) for the SIS. Subsequent to 
the scoping meeting, SWPP confirmed that alternative # I  would be the assumed electrical configuration 
to study. It shall be noted that both alternative configurations # I  and #2 are electrically identical with 
respect to what was studied in this SIS. Therefore, if SWPP should change the configuration to 
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alternative #2 in the future, no additional load flow analysis, transient stability analysis, post transient 
stability analysis, or short circuit analysis will have to be performed. In addition, the Northern Arizona 
Energy Project will not be re-queued. However, additional costs will be incurred by SWPP should the 
configuration change during or after the Facility Study. 

A general and preliminary cost estimate for the two proposed interconnection alternatives are shown 
below and the corresponding schedules are provided in Figures 4 and 5. The cost estimates include 
substation design, electrical equipment procurement, construction specification development, contracting, 
and construction. 

Alternative #I 
Alternative #2 

3-breaker (breaker and a half) interconnection: $4,200,000 
6-breaker (breaker and a half) interconnection: $7,200,000 

A more detailed cost estimate will be prepared as part of the Facilities Study should SWPP decide to 
continue with the interconnection process. The Facility Study will also provide further details of the 
environmental process and construction schedule. 

Figure 4. NAEP Project Interconnection - SIS Schedule - 3 Breaker Option. 
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Figure 5. NAEP Project Interconnection - SIS Schedule - 6 Breaker Option. 
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APPENDIX A - POWER FLOW RESULTS 

The complete list of power flow results are tabulated in the following tables. Tables A-I and A-2 model 
the Liberty phase-shift transformer in-service with 450 MW flowing in the south-to-north direction. Tables 
A-3 and A-4 have the Liberty phase-shift transformer by-passed. A description of each case is listed 
below. 

I-AI-B 

Description 
Indicates Minimum Area Generation, Adjusted Area Interchange to accommodate NAEP Generation - catB contingency 

Indicates Minimum Area Generation, Adjusted Area Interchange to accommodate NAEP Generation - catC contingency 

Indicates Minimum Area Generation, post-Project Load increased to match NAEP Generation - catB contingency 

Indicates Minimum Area Generation, post-Project Load increased to match NAEP Generation - catC contingency 

Indicates Maximum Area Generation, Adjusted Area Interchange to accommodate NAEP Generation - cats contingency 

I I I U I L ~ ~ ~ ~  i v i& i i i u i i i  MIW ualleiation, Adjusted Aiea Inteichange to accoiiimodate P4AW Gemration - catC contingency 

Indicates Maximum Area Generation, post-Project Load increased to match NAEP Generation - catB contingency 

Indicates Maximum Area Generation, post-Project Load increased to match NAEP Generation - catC contingency 

3 - J : -  A_..-" A"..- n-- 
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APPENDIX C - LIST OF CONTINGENCIES 

NERC/WECC Category "B" and "C" contingency lists studied for the Northern Arizona Energy Project. 

NERC/WECC Category " B  Contingencies 

# The following contingencies are included. 
# B2 - Relevant breaker-to-breater single 500 kV transmission circuit outages in areas 14(AZ), 18(Nevada), 
# 22(SDG&E), 24(SCE) and 26(LADWP). 
# B2 - Relevant breaker-to-breaker single 230 kV transmission circuit outages in areas 14(AZ), 18 (Nevada) and 24 (SCE). 
# B2 - All breaker-to-breaker single transmission circuit outages in zone 191. 
# 83 -Al l  single transformer outages (500/230kV) for the above areas. 
# 

# Base Case -- Case Number 0 
0 
# 
# Case Number 1 
1 14000 14004 "1 " 0 #LINE from CHOLLA 500.00 toSAGUARO 500.00 "1 " 
0 
# 
# Case Number 2 
1 14001 14002 "1 " 0 #LINE from FOURCORN 500.00 to MOENKOPI 500.00 "1 " 
0 
# 
# Case Number 3 
1 14002 14006 "1 " 0 # LINE from MOENKOPI 500.00 to YAVAPAI 500.00 "1 " 
0 
# 
# Case Number 4 
1 14002 26044 "1 " 0 # LINE from MOENKOPI 500.00 to MARKETPL 500.00 "1 " 
0 
# 
# Case Number 5 
1 14003 14002 "1 " 0 # LINE from NAVAJO 500.00 to MOENKOPI 500.00 "1 " 
0 
# 
# Case Number 6 
1 14003 14005 "1 " 0 #LINE from NAVAJO 500.00 to WESTWING 500.00 "1 " 
0 
# 
# Case Number 7 
1 14004 16000 "1 " 
0 
# 
# Case Number 8 
1 14004 16001 "1 " 
0 
# 
# Case Number 9 
1 14006 14005 "1 " 
0 
# 
# Case Number 10 
1 14008 14007 "1 " 
0 
# 
# Case Number 11 
1 14008 14007 "2 " 
0 
# 
# Case Number 12 
1 14008 15011 "1 " 
0 
# 
# Case Number 13 
1 15001 14000 "1 " 

0 
# 
# Case Number 14 
1 15001 15041 "1 " 

# LINE from SAGUARO 500.00 to TORTOLIT 500.00 "1 " 

# LINE from SAGUARO 500.00 to TORTLIT2 500.00 "1 " 

# LINE from YAVAPAI 500.00 to WESTWING 500.00 "1 " 

# LINE from JOJOBA 500.00 to GlLARlVR 500.00 "1 " 

# LINE from JOJOBA 500.00 to GlLARlVR 500.00 "2 " 

# LINE from JOJOBA 500.00 to KYRENE 500.00 "1 " 

# LINE from CORONADO 500.00 to CHOLLA 500.00 "1 " 

# LINE from CORONADO 500.00 to SILVERKG 500.00 "1 " 
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APPENDIX C - LIST OF CONTINGENCIES 

0 
# 
# Case Number 15 
1 15021 14005 "1 " 
0 
# 
# Case Number 16 
1 15021 15061 "1 " 
0 
# 
# Case Number 17 
1 15034 14005 "1 " 
0 
# 
# Case Number 18 
1 15041 15051 "1 " 
0 
# 
# Case Number 19 
1 15051 15011 "1 " 
0 
# 
# Case Number 20 
1 15090 14008 "1 " 
0 
# 
# Case Number 21 
1 15090 14009 "1 " 
0 
# 
# Case Number 22 
1 15090 15021 "1 " 
0 
# 
# Case Number 23 
1 15090 15092 "1 " 
0 
# 
# Case Number 24 
1 15090 15093 "1 " 
0 
# 
# Case Number 25 
1 15090 15094 "1 " 
0 
# 
# Case Number 26 
1 18430 18450 "1 " 
0 
# 
# Case Number 27 
1 18440 18450 "1 " 
0 
# 
# Case Number 28 
1 18450 18451 "1 " 
0 
# 
# Case Number 29 
1 18450 18452 "1 I' 
0 
# 
# Case Number 30 
1 18450 19038 "1 " 
0 
# 
# Case Number 31 
1 19038 26044 "1 " 
0 
# 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

# LINE from PALOVRDE 500.00 to WESTWING 500.00 "1 " 

# LINE from PALOVRDE 500.00 to RUDD 500.00 "1 " 

# LINE from PERKINS 500.00 to WESTWING 500.00 "1 " 

#LINE from SILVERKG 500.00 to BROWNING 500.00 "1 " 

# LINE from BROWNING 500.00 to KYRENE 500.00 "1 " 

# LINE from HASSYAMP 500.00 to JOJOBA 500.00 "1 " 

# LINE from HASSYAMP 500.00 to REDHAWK 500.00 "1 " 

# LINE from HASSYAMP 500.00 to PALOVRDE 500.00 "1 " 

# LINE from HASSYAMP 500.00 to ARLINTON 500.00 "1 " 

# LINE from HASSYAMP 500.00 to HARQUAHA 500.00 "1 " 

#LINE from HASSYAMP 500.00 to MESQUITE 500.00 "1 " 

# LINE from DUKE 500.00 to H ALLEN 500.00 "1 " 

#LINE from MIRANT 500.00 to H ALLEN 500.00 "1 " 

# LINE from H ALLEN 500.00 to NWEST 500.00 "1 " 

# LINE from H ALLEN 500.00 to CRSTL N 500.00 "1 " 

# LINE from H ALLEN 500.00 to MEAD 500.00 "1 " 

# LINE from MEAD 500.00 to MARKETPL 500.00 "1 " 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 32 
1 19038 15034 "1 " 0 
0 
# 
# Case Number 33 
1 18400 18450 "1 " 0 
0 
# 
# Case Number 34 
1 18425 18450 "1 " 0 
0 
# 
# Case Number 35 
1 24042 24086 "1 " 0 
0 
# 
# Case Number 36 
1 24086 24097 "1 " 0 
0 
# 
# Case Number 37 
1 24097 24042 "1 " 0 
0 
# 
# Case Number 38 
1 2413824151 "1 " 0 
0 
# 
# Case Number 39 
1 24801 24151 "1 " 0 
0 
# 
# Case Number 40 
1 14002 24042 "1 " 0 
0 
# 
# Case Number 41 
1 30060 24156 "1 " 0 
0 
# 
# Case Number 42 
1 30060 241 56 "3 " 0 
0 
# 
# Case Number 43 
1 24086 26105 "1 " 0 
0 
# 
# Case Number 44 
1 15021 24801 "1 " 0 
0 
# 
# Case Number 45 
1 15088 14015 "1 " 0 
0 
# 
# Case Number 46 
1 15090 15088 "1 " 0 
0 
# 
# Case Number 47 
1 15021 14010 "1 " 0 
0 
# 
# Case Number 48 
1 15090 22536 "1 " 0 
0 
# 
# Case Number 49 
1 22360 22468 "1 " 0 

# LINE' from MEAD 500.00 to PERKINS 500.00 "1 " 

# LINE from RELIANT 500.00 to H ALLEN 500.00 "1 " 

#LINE from SLHWK 500.00 to H ALLEN 500.00 "1 " 

#LINE from ELDORDO 500.00 to LUGO 500.00 "1 " 

#LINE from LUGO 500.00 to MOHAVE 500.00 "1 " 

#LINE from MOHAVE 500.00 to ELDORDO 500.00 "1 " 

# LINE from SERRANO 500.00 to VALLEYSC 500.00 "1 " 

# LINE from DEVERS 500.00 to VALLEYSC 500.00 "1 " 

# LINE from MOENKOPI 500.00 to ELDORDO 500.00 "1 " 

# LINE from MIDWAY 500.00 to VINCENT 500.00 "1 " 

# LINE from MIDWAY 500.00 to VINCENT 500.00 "3 " 

# LINE from LUGO 500.00 to VICTORVL 500.00 "1 " 

# LINE from PALOVRDE 500.00 to DEVERS 500.00 "1 " 

# LINE from PINAL-W 500.00 to SNTAROSA 500.00 "1 " 

# LINE from HASSYAMP 500.00 to PINAL-W 500.00 "1 " 

# LINE from PALOVRDE 500.00 to TS5 500.00 "1 " 

#LINE from HASSYAMP 500 00 to N GILA 500.00 "1 " 

#LINE from IMPRLVLY 500.00 to MIGUEL 500.00 "1 " 
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0 
# 
# Case Number 50 
1 22536 22360 "1 " 0 
0 
# 
# Case Number 51 
1 14003 26123 "1 " 0 
0 
# 
# Case Number 52 
1 26003 26105 "1 " 0 
0 
# 
# Case Number 53 
1 26044 26003 "1 " 0 
0 
# 
# Case Number 54 
1 26044 26048 "1 " 0 
0 
# 
# Case Number 55 
1 26048 26105 "1 " 0 
0 
# 
# Case Number 56 
1 2610526062 "1 " 0 
0 
# 
# Case Number 57 
1 26123 26048 "1 " 0 
0 
# 
# Case Number 58 
1 24042 26048 "1 " 0 
0 
# 
# Case Number 59 
1 19053 19315 "1 " 0 
0 
# 
# Case Number 60 
1 19053 19315 "1 " 0 
0 
# 
# Case Number 61 
1 19315 19039 "1 " 0 
0 
# 
# Case Number 62 
1 19039 19037 "1 " 0 
0 
# 
# Case Number 63 
1 19039 19037 "1 " 0 
0 
# 
# Case Number 64 
1 79024 79032 "1 " 0 
0 
# 
# Case Number 65 
1 79024 79032 "2 " 0 
0 
# 
# Case Number 66 
1 79024 79053 "1 " 0 
0 
# 

# LINE from N.GILA 500.00 to IMPRLVLY 500.00 "1 " 

# LINE from NAVAJO 500.00 to CRYSTAL 500.00 "1 " 

# LINE from ADELANTO 500.00 to VICTORVL 500.00 "1 " 

# LINE from MARKETPL 500.00 to ADELANTO 500.00 "1 " 

# LINE from MARKETPL 500.00 to MCCULLGH 500.00 "1 " 

# LINE from MCCULLGH 500.00 to VICTORVL 500.00 "1 " 

# LINE from VICTORVL 500.00 to RlNALDl 500.00 "1 " 

# LINE from CRYSTAL 500.00 to MCCULLGH 500.00 "1 " 

# LINE from ELDORDO 500.00 to MCCULLGH 500.00 "1 " 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 "1 " 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 "1 " 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 "1 " 

# LINE from WHTHILL 345.00 to MEAD 345.00 "1 " 

# LINE from WHTHILL 345.00 to MEAD 345.00 "1 " 

# LINE from FLAGSTAF 345.00 to GLENCANY 345.00 "1 " 

# LINE from FLAGSTAF 345.00 to GLENCANY 345.00 "2 " 

# LINE from FLAGSTAF 345.00 to PINPKBRB 345.00 "1 " 
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# Case Number 67 
1 79024 79053 "1 " 0 
0 
# 
# Case Number 68 
1 79024 79053 "2 " 0 
0 
# 
# Case Number 69 
1 79064 14101 "1 " 0 
0 
# 
# Case Number 70 
1 24219 24041 "2 " 0 
0 
# 
# Case Number 71 
1 24627 24041 "1 " 0 
0 
# 
# Case Number 72 
1 22357 8332 "1 0 
0 
# 
# Case Number 73 
1 25406 24806 "1 " 0 
0 
# 
# Case Number 74 
1 8311 24804 "1 " 0 
0 
# 
# Case Number 75 
1 8695 24806 "1 " 0 
0 
# 
# Case Number 76 
1 14204 14215 "1 " 0 
0 
# 
# Case Number 77 
1 14265 14214 "1 " 0 
0 
# 
# Case Number 78 
1 14265 14254 "1 " 0 
0 
# 
# Case Number 79 
1 14254 14255 "1 " 0 
0 
# 
# Case Number 80 
1 14255 14252 "1 0 
0 
# 
# Case Number 81 
1 14258 14252 "1 " 0 
0 
# 
# Case Number 82 
1 15230 14252 "1 " 0 
0 
# 
# Case Number 83 
1 14228 14231 " 1 "  0 
0 
# 
# Case Number 84 
1 15201 14231 "1 " 0 

# LINE from FLAGSTAF 345.00 to PINPKBRB 345.00 "1 " 

# LINE from FLAGSTAF 345.00 to PINPKBRB 345.00 "2 " 

# LINE from SHIPROCK 345.00 to FOURCORN 345.00 "1 " 

# LINE from PISGAH 230.00 to ELDORDO 230.00 "2 " 

# LINE from ClMA 230.00 to ELDORDO 230.00 "1 " 

# LINE from IVPS 230.00 to ELCENTSW 230.00 "1 I' 

#LINE from J.HINDS 230.00 to MIRAGE 230.00 "1 " 

# LINE from COAHCELA 230.00 to DEVERS 230.00 "1 " 

# LINE from RAMON 230.00 to MIRAGE 230.00 "1 " 

# LINE from CHOLLA 230.00 to LEUPP 230.00 "1 " 

# LINE from TS5 230.00 to HASSYAMP 230.00 "1 " 

#LINE from TS5 230.00 to TSI 230.00 "1 " 

#LINE from TSI 230.00 to TS2 230.00 "1 " 

#LINE from TS2 230.00 to TS3 230.00 "1 " 

# LINE from TS4 230.00 to TS3 230.00 "1 " 

#LINE from RUDD 230.00 to TS3 230.00 "1 " 

# LINE from SURPRISE 230.00 to WESTWING 230.00 "1 " 

# LINE from AGUAFRIA 230.00 to WESTWING 230.00 "1 " 
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0 
# 
# Case Number 85 
1 14207 14231 "1 " 0 
0 
# 
# Case Number 86 
1 19042 25402 "1 " 0 
0 
# 
# Case Number 87 
1 I9018 18003 "1 " 0 
0 
# 
# Case Number 88 
1 19011 19043 "1 " 0 
0 
# 
# Case Number 89 
1 19042 19074 "1 " 0 
0 
# 
# Case Number 90 
1 14201 19052 "1 " 0 
0 
# 
# Case Number 91 
1 14223 19314 "1 " 0 
1 14222 14223 "1 " 0 
0 
# 
# Case Number 92 
1 14231 19062 "1 " 0 
0 
# 
# Case Number 93 
1 14235 14238 "1 " 0 
0 
# 
# Case Number 94 
1 14246 14231 "1 " 0 
0 
# 
# Case Number 95 
1 15212 19062 "1 " 0 
0 
# 
# Case Number 96 
1 15212 19215 "1 " 0 
1 19215 19045 "1 " 0 
0 
# 
# Case Number 97 
1 18003 18006 "1 " 0 
0 
# 
# Case Number 98 
1 18005 18006 "1 " 0 
0 
# 
# Case Number 99 
1 1800619011 " 1 "  0 
0 
# 
# Case Number 100 
1 19012 19011 "1 " 0 
0 
# 
# Case Number 101 
1 1901819011 " 1 "  0 

# LINE from DEERVALY 230.00 to WESTWING 230.00 "1 " 

# LINE from PARKER 230.00 to GENE 230.00 "1 " 

# LINE from BC TAP 230.00 to AMARGOSA 230.00 "1 " 

# LINE from MEAD N 230.00 to HVRA3A4 230.00 "1 " 

# LINE from PARKER 230.00 to N.HAVASU 230.00 "1 " 

# LINE from BUCKEYE 230.00 to LIBERTY 230.00 "1 I' 

# LINE from ROUNDVLY 230.00 to PEACOCK 230.00 "1 " 
# LINE from PRESCOTT 230.00 to ROUNDVLY 230.00 "1 " 

# LINE from WESTWING 230.00 to PINPK 230.00 "1 " 

# LINE from GILABEND 230.00 to GlLARlVR 230.00 "1 " 

# LINE from RACEWAY 230.00 to WESTWING 230.00 "1 " 

# LINE from ROGERS 230.00 to PINPK 230.00 "1 " 

# LINE from ROGERS 230.00 to SPOOKHIL 230.00 "1 " 
#LINE from SPOOKHIL 230.00 to COOLIDGE 230.00 "1 " 

# LINE from AMARGOSA 230.00 to HENDRSON 230.00 "1 " 

# LINE from BASIC 230.00 to HENDRSON 230.00 "1 " 

# LINE from HENDRSON 230.00 to MEAD N 230.00 "1 " 

# LINE from MEAD S 230.00 to MEAD N 230.00 "1 " 

# LINE from BC TAP 230.00 to MEAD N 230.00 "1 " 
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0 
# 
# Case Number 102 
1 19022 1901 1 "1 " 0 #LINE from DAVIS 230.00 to MEAD N 230.00 "1 " 
0 
# 
# Case Number 103 
1 19022 19320 "2 " 0 #LINE from DAVIS 230.00 to TOPOCK 230.00 "2 'I 
0 
# 
# Case Number 104 
1 19022 26046 "1 " 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 "1 " 
0 
# 
# Case Number 105 
1 19029 19012 "1 " 0 #LINE from HOVRA5A6 230.00 to MEAD S 230.00 "1 " 
0 
# 
# Case Number 106 
1 19030 19012 "1 " 0 #LINE from HOVRA7-9 230.00 to MEADS 230.00 "1 " 
0 
# 
# Case Number 107 
1 19054 19052 "BY" 0 # LINE from LIBTYPHS 230.00 to LIBERTY 230.00 "BY" 
0 
# 
# Case Number 108 
1 79063 79061 "BY" 0 # LINE from SHIPROCK 230.00 to SHIP PS 230.00 "BY" 
0 
# 
# Case Number 109 
1 19061 19055 "1 " 0 # LINE from PHXWAPA 230.00 to LONEBUTT 230.00 "1 " 
0 
# 
# Case Number 11 0 
1 79028 79031 "BY" 0 # LINE from GLEN PS 230.00 to GLENCANY 230.00 "BY" 
0 
# 
# Case Number 11 1 
1 19022 19130 "1 " 0 #LINE from DAVIS 230.00toZORB 230.00 "1 " 
0 
# 
# Case Number 11 2 
1 19130 19320 "1 " 0 #LINE from ZORB 230.00 toTOPOCK 230.00 "1 " 
0 
# 
# Case Number 113 
1 19062 14243 "1 " 0 # LINE from PINPK 230.00 to GAVILNPK 230.00 "1 " 
0 
# 
# Case Number 11 4 
1 19042 19019 "1 " 0 # LINE from PARKER 230.00 to BLK MESA 230.00 "1 " 
0 
# 
# Case Number 11 5 
1 19042 19075 "1 " 0 #LINE from PARKER 230.00 to HAVASU 230.00 "1 " 
0 
# 
# Case Number 116 
1 19042 19204 "1 " 0 # LINE from PARKER 230.00 to HARCUVAR 230.00 "1 " 
1 19204 19500 "1 " 0 # LINE from HARCUVAR 230.00 to HASSYTAP 230.00 "1 " 
1 19500 19052 "1 " 0 # LINE from HASSMAP 230.00 to LIBERTY 230.00 "1 " 
0 
# 
# Case Number 117 
1 19045 19410 "1 " 0 # LINE from COOLIDGE 230.00 to SUN ARlZ 230.00 "1 " 
0 
# 
# Case Number 11 8 
1 19052 14231 "1 " 0 #LINE from LIBERTY 230.00 to WESTWING 230.00 "1 " 
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0 
# 
# Case Number 1 1  9 
1 19052 19061 " 1 "  0 
0 
# 
# Case Number 120 
1 19055 19068 "1 " 0 
0 
# 
# Case Number 121 
1 19056 19022 "1 " 0 
0 
# 
# Case Number 122 
1 19056 19310 "1 " 0 
0 
# 
# Case Number 123 
1 1906215211 " 1 "  0 
0 
# 
# Case Number 124 
1 19072 19056 "1 " 0 
0 
# 
# Case Number 125 
1 19079 19012 "1 " 0 
0 
# 
# Case Number 126 
1 19080 19012 "1 " 0 
0 
# 
# Case Number 127 
1 19081 19012 "1 " 0 
0 
# 
# Case Number 128 
1 19082 19012 "1 " 0 
0 
# 
# Case Number 129 
1 19083 19012 "1 " 0 
0 
# 
# Case Number 130 
1 19208 14246 "1 " 0 
0 
# 
# Case Number 131 
1 19310 19314 "1 " 0 
0 
# 
# Case Number 132 
1 19314 19072 "1 " 0 
0 
# 
# Case Number 133 
1 19320 19019 "1 " 0 
0 
# 
# Case Number 134 
1 19320 19316 "1 " 0 
0 
# 
# Case Number 135 
1 79028 79093 "1 " 0 
0 
# 

# LINE from LIBERTY 230.00 to PHXWAPA 230.00 "1 " 

# LINE from LONEBUTT 230.00 to TESTTRAK 230.00 "1 " 

# LINE from MCCONICO 230.00 to DAVIS 230.00 "1 " 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 "1 " 

# LINE from PINPK 230.00 to PINPKSRP 230.00 "1 " 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 "1 " 

# LINE from HOVRN7N8 230.00 to MEAD S 230.00 "1 " 

# LINE from HOVRN5N6 230.00 to MEAD S 230.00 "1 " 

# LINE from HOVRN3N4 230.00 to MEAD S 230.00 "1 " 

# LINE from HOVRNlN2 230.00 to MEAD S 230.00 "1 " 

# LINE from HOVRAlA2 230.00 to MEAD S 230.00 "1 " 

#LINE from N.WADDEL 230.00 to RACEWAY 230.00 "1 " 

# LINE from GRlFFlTH 230.00 to PEACOCK 230.00 "1 " 

# LINE from PEACOCK 230.00 to HILLTOP 230.00 "1 I' 

# LINE from TOPOCK 230.00 to BLK MESA 230.00 "1 " 

# LINE from TOPOCK 230.00 to SOPOINT 230.00 "1 " 

# LINE from GLEN PS 230.00 to NAVAJO 230.00 "1 " 
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# Case Number 136 
1 79043 79063 "1 " 0 
0 
# 
# Case Number 137 
1 79043 79096 "1 " 0 
0 
# 
# Case Number 138 
1 79093 79096 "1 " 0 
0 
# 
# Case Number 139 
1 19320 19074 "1 " 0 
0 
# 
# Case Number 140 
1 19055 19052 "1 " 0 
0 
# 
# Case Number 141 
1 19055 19410 "1 " 0 
0 
# 
# Case Number 142 
1 19068 19218 "1 " 0 
0 
# 
# Case Number 143 
1 18005 18006 "3 " 0 
0 
# 
# Case Number 144 
1 1901219011 " 2 "  0 
0 
# 
# Case Number 145 
1 14243 14222 "1 " 0 
0 
# 
# Case Number 146 
1 19042 14209 "1 " 0 
1 14209 19910 "1 " 0 
1 19910 19052 "1 " 0 
0 
# 
# Case Number 147 
1 19500 14214 "1 " 0 
0 
# 

# Case Number 148 
1 19020 19101 "1"  0 
0 
# 
# Case Number 149 
1 19020 19206 "1 " 0 
1 19041 19206 "1 " 0 
0 
# 
# Case Number 150 
1 19041 19020 "1 " 0 
0 
# 
# Case Number 151 
1 19041 19046 "1 I' 0 
1 19046 19100 "1 " 0 
0 
# 
# Case Number 152 

# LINE from KAYENTA 230.00 to SHIPROCK 230.00 "1 " 

# LINE from KAYENTA 230.00 to LNGHOUSE 230.00 "1 " 

# LINE from NAVAJO 230.00 to LNGHOUSE 230.00 "1 " 

# LINE from TOPOCK 230.00 to N.HAVASU 230.00 "1 " 

# LINE from LONEBUTT 230.00 to LIBERTY 230.00 "1 " 

# LINE from LONEBUTT 230.00 to SUN ARlZ 230.00 "1 " 

# LINE from TESTTRAK 230.00 to CASAGRND 230.00 "1 " 

# LINE from BASIC 230.00 to HENDRSON 230.00 "3 " 

# LINE from MEAD S 230.00 to MEAD N 230.00 "2 " 

# LINE from GAVILNPK 230.00 to PRESCOTT 230.00 "1 " 

# LINE from PARKER 230.00 to EAGLEYE 230.00 "1 " 
# LINE from EAGLEYE 230.00 to BUCKEYTP 230.00 "1 " 
#LINE from BUCKEYTP 230.00 to LIBERTY 230.00 "1 " 

# LINE from HASSYTAP 230.00 to HASSYAMP 230.00 "1 " 

#LINE from BLYTHE 161.00 to BUCKBLVD 161.00 "1 " 

#LINE from BLYTHE 161.00 to HEADGATE 161.00 "1 " 
#LINE from PARKER 161.00 to HEADGATE 161.00 "1 " 

#LINE from PARKER 161.00 to BLYTHE 161.00 "1 " 

#LINE from PARKER 161.00 to BOUSE 161.00 "1 " 
#LINE from BOUSE 161.00toKOFA 161.00 "1 " 
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1 19020 19105 "1 " 0 
1 19105 19051 "1 " 0 
0 
# 
# Case Number 153 
1 1905019051 " 1 "  0 
0 
# 
# Case Number 154 
1 19050 19070 "1 " 0 
0 
# 
# Case Number 155 
1 19063 19050 "1 " 0 
0 
# 
# Case Number 156 
1 19063 19070 "1 " 0 
0 
# 
# Case Number 157 
1 19100 19070 "1 " 0 
0 
# 
# Case Number 158 
1 19063 19040 "1 " 0 
0 
# 
# Case Number 159 
1 19044 14359 "1 " 0 
1 14359 19057 "1 " 0 
0 
# 
# Case Number 160 
1 19044 19065 "1 " 0 
0 
# 
# Case Number 161 
1 19044 19066 "1 " 0 
0 
# 
# Case Number 162 
1 19047 19221 "1 " 0 
0 
# 
# Case Number 163 
1 19064 19047 "1 " 0 
0 
# 
# Case Number 164 
1 19064 19057 "1 " 0 
0 
# 
# Case Number 165 
1 19065 19066 "1 " 0 
0 
# 
# Case Number 166 
1 19065 19071 " 1 "  0 
0 
# 
# Case Number 167 
1 19065 19202 "1 " 0 
0 
# 
# Case Number 168 
1 19071 19067 "1 " 0 
0 
# 
# Case Number 169 

# LINE from BLYTHE 161.00 to GOLDMNTP 161.00 "1 " 
# LINE from GOLDMNTP 161 .OO to KNOB 161 .OO "1 " 

#LINE from GILA 161.00 to KNOB 161.00 "1 " 

# LINE from GILA 161 .OO to DOME TAP 161 .OO "1 " 

#LINE from WLTNMOHK 161.00 to GILA 161.00 "1 " 

# LINE from WLTNMOHK 161 .OO to DOME TAP 161 .OO "1 " 

# LINE from KOFA 161 .OO to DOME TAP 161 .OO "1 " 

#LINE from WLTNMOHK 161.00 to DUMWLTN 161.00 "1 " 

# LINE from COOLIDGE 115.00 to VLYFARMS 115.00 "1 " 
#LINE from VLYFARMS 115.00 to ORACLE 115.00 "1 " 

#LINE from COOLIDGE 115.00 to ED-2 115.00 "1 " 

#LINE from COOLIDGE 115.00 toSlGNAL 115.00 "1 " 

#LINE from DEL BAC 115.00 to NOGALES 115.00 "1 " 

#LINE from TUCSON 115.00 to DEL BAC 115.00 "1 " 

# LINE from TUCSON 115.00 to ORACLE 115.00 "1 " 

# LINE from ED-2 115.00 to SIGNAL 115.00 "1 " 

#LINE from ED-2 115.00 to ED-4 115.00 "1 " 

#LINE from ED-2 115.00 to BRADY 115.00 "1 " 

#LINE from ED-4 115.00 to ED-5 115.00 "1 " 
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1 19201 19047 "1 " 0 # LINE from BLACKMTN 115.00 to DEL BAC 115.00 "1 " 
0 
# 
# Case Number 170 
1 19202 19209 "1 " 0 #LINE from BRADY 115.00 toPlCACHOW 115.00 "1 " 
0 
# 
# Case Number 171 
1 19203 19213 "1 " 0 #LINE from BRAWLEY 115.00 toSANXAVER 115.00 "1 " 
0 
# 
# Case Number 172 
1 19209 1921 1 "1 " 0 #LINE from PICACHOW 115.00 to RED ROCK 115.00 "1 " 
0 
# 
# Case Number 173 
1 19210 19064 "1 " 0 # LINE from RATTLSNK 115.00 to TUCSON 115.00 "1 " 
0 
# 
# Case Number 174 
1 19210 19216 "1 " 0 #LINE from RATTLSNK 115.00 to TWINPEAK 115.00 "1 " 
0 
# 
# Case Number 175 
1 1921 1 14356 "1 " 0 # LINE from RED ROCK 115.00 to SAG.EAST 115.00 "1 " 
0 
# 
# Case Number 176 
1 19212 19203 "1 " 0 #LINE from SANDARIO 115.00to BRAWLEY 115.00 "1 " 
0 
# 
# Case Number 177 
1 19213 19214 "1 " 0 #LINE from SANXAVER 115.00 toSNYDHlLL 115.00 "1 " 
0 
# 
# Case Number 178 
1 19214 19201 "1 " 0 #LINE from SNYDHILL 115.00 toBLACKMTN 115.00 "1 " 
0 
# 
# Case Number 179 
1 19216 19212 "1 " 0 #LINE from TWINPEAK 115.00 toSANDARl0 115.00 "1 " 
0 
# 
# Case Number 180 
1 79097 791 12 "1 " 0 #LINE from ANIMAS 115.00 to MESA FM 115.00 "1 " 
0 
# 
# Case Number 181 
1 79097 79116 "1 I' 0 #LINE from ANIMAS 115.00 to SULLIVAN 115.00 "1 " 
0 
# 
# Case Number 182 
1 79098 79100 "1 " 0 #LINE from BERGIN 115.00 to FOOTHILS 115.00 "1 " 
0 
# 
# Case Number 183 
1 79098 791 14 "1 " 0 #LINE from BERGIN 115.00 to SAN JUAN 115.00 "1 " 
0 
# 
# Case Number 184 
1 79100 79106 "1 " 0 #LINE from FOOTHILS 115.00 to HOODMESA 115.00 "1 " 
0 
# 
# Case Number 185 
1 79101 79102 "1 " 0 #LINE from FRUITAP 115.00 to FRUITLND 115.00 "1 " 
0 
# 
# Case Number 186 
1 79101 79106 "1 " 0 # LINE from FRUITAP 115.00 to HOODMESA 115.00 "1 " 
0 
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# 
# Case Number 187 
1 7910579106 "1 " 0 
0 
# 
# Case Number 188 
1 7910579109 "1 " 0 
0 
# 
# Case Number 189 
1 79106 79116 "1 " 0 
0 
# 
# Case Number 190 
1 7911379114 "1 'I 0 
0 
# 
# Case Number 191 
1 79027 79098 "1 " 0 
0 
# 
# Case Number 192 
1 79062 79101 "1 " 0 
0 
# 
# Case Number 193 
1 79062 791 12 "1 " 0 
0 
# 
# Case Number 194 
1 19067 19048 "1 " 0 
0 
# 
# Case Number 195 
1 14357 19067 "2 " 0 
0 
# 
# Case Number 196 
1 19222 19225 "1 " 0 
0 
# 
# Case Number 197 
1 14350 17001 "1"  0 
0 
# 
# Case Number 198 
1 14350 19221 "1 " 0 
0 
# 
# Case Number 199 
1 14356 19057 "1 " 0 
0 
# 
# Case Number 200 
1 14357 19067 "1 " 0 
0 
# 
# Case Number 201 
1 14356 17013 "1 " 0 
0 
# 
# Case Number 202 
1 17013 19210 "1 " 0 
0 
# 
# Case Number 203 
1 19225 19048 "1 " 0 
0 
# 
# Case Number 204 

# LINE from GLADETAP 1 15.00 to HOODMESA 11 5.00 "1 " 

# LINE from GLADETAP 115.00 to LAPLATA 115.00 "1 " 

# LINE from HOODMESA 115.00 to SULLIVAN 115.00 "1 " 

# LINE from NAVAJO 115.00 to SAN JUAN 115.00 "1 " 

#LINE from GALLEGOS 115.00 to BERGIN 115.00 "1 " 

#LINE from SHIPROCK 115.00to FRUITAP 115.00 "1 " 

# LINE from SHIPROCK 115.00 to MESA FM 115.00 "1 " 

#LINE from ED-5 115.00 to EMPIRE 115.00 "1 " 

#LINE from SAG.WEST 115.00 to ED-5 115.00 "2 " 

# LINE from CASAGRND 115.00 to THORNTON 115.00 "1 " 

# LINE from ADAMS 11 5.00 to APACHE 11 5.00 "1 " 

# LINE from ADAMS 115.00 to NOGALES 115.00 "1 " 

#LINE from SAG.EAST 115.00to ORACLE 115.00 "1 " 

# LINE from SAG.WEST 115.00 to ED-5 115.00 "1 " 

# LINE from SAG.EAST 115.00 to MARANATP 115.00 "1 " 

# LINE from MARANATP 115.00 to RATTLSNK 115.00 "1 " 

# LINE from THORNTON 115.00 to EMPIRE 115.00 "1 " 
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1 84836 19049 "1 " 0 #LINE from N.GILA 69.00 toGlLA 69.00 "1 " 
0 
# 
# Case Number 205 
1 84841 19049 "1 " 0 #LINE from SONORA 69.00 to GILA 69.00 "1 " 
0 
# 

# 
# Case Number 206 
2 14000 14100 "1 " 0 #TRAN from CHOLLA 500.00 to CHOLLA 345.00 "1 " 
0 
# 
# Case Number 207 
2 14000 14100 "2 " 0 #TRAN from CHOLLA 500.00 to CHOLLA 345.00 "2 " 
0 
# 
# Case Number 208 
2 14001 14101 "1 " 0 # TRAN from FOURCORN 500.00 to FOURCORN 345.00 "1 " 
0 
# 
# Case Number 209 
2 14002 14006 "1 " 0 # TRAN from MOENKOPI 500.00 to YAVAPAI 500.00 "1 " 
0 
# 
# Case Number 210 
2 14005 16107 "1 " 0 # TRAN from WESTWING 500.00 to WESTWING 345.00 "1 " 
0 
# 
# Case Number 21 1 
2 14005 14231 "1 " 0 #TRAN from WESTWING 500.00 to WESTWING 230.00 "1 " 
0 
# 
# Case Number 212 
2 15088 161 14 "1 " 0 
0 

#TRAN from PINAL-W 500.00 to PINALWES 345.00 "1 " 

# 
# Case Number 213 
2 14225 14356 "1 " 0 
0 
# 
# Case Number 214 
2 14225 14357 "1 0 
0 
# 
# Case Number 215 
2 19037 19011 "1 " 0 
0 
# 
# Case Number 216 
2 1903819011 " 1 "  0 
0 
# 
# Case Number 217 
2 19053 19054 "1 " 0 
0 
# 
# Case Number 218 
2 19054 19052 "1 " 0 
0 
# 
# Case Number 219 
2 18003 18030 "1 " 0 
0 
# 
# Case Number 220 
2 19001 19022 "1 " 0 
0 
# 
# Case Number 221 

# TRAN from SAGUARO 230.00 to SAG.EAST 115.00 "1 " 

# TRAN from SAGUARO 230.00 to SAG.WEST 115.00 "1 " 

#TRAN from MEAD 345.00 to MEAD N 230.00 "1 " 

# TRAN from MEAD 500.00 to MEAD N 230.00 "1 " 

# TRAN from LIBERTY 345.00 to LIBTYPHS 230.00 "1 " 

# TRAN from LIBTYPHS 230.00 to LIBERTY 230.00 "1 " 

# TRAN from AMARGOSA 230.00 to AMARGOSA 138.00 "1 " 

# TRAN from DAVISGI 13.80 to DAVIS 230.00 "1 " 
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2 19006 19041 "1 " 0 
0 
# 
# Case Number 222 
2 19012 18173 "1 " 0 
0 
# 
# Case Number 223 
2 19012 18174 "1 " 0 
0 
# 
# Case Number 224 
2 19019 14401 "1 " 0 
0 
# 
# Case Number 225 
2 19032 19082 "1 " 0 
0 
# 
# Case Number 226 
2 19033 19081 "1 " 0 
0 
# 
# Case Number 227 
2 19041 19042 "1 " 0 
0 
# 
# Case Number 228 
2 19041 19042 " 2 "  0 
0 
# 
# Case Number 229 
2 19045 19044 "1 " 0 
0 
# 
# Case Number 230 
2 19045 19044 "2 " 0 
0 
# 
# Case Number 231 
2 19050 19049 "1 " 0 
0 
# 
# Case Number 232 
2 19058 19059 "1 " 0 
0 
# 
# Case Number 233 
2 19058 19060 "1 " 0 
0 
# 
# Case Number 234 
2 19061 19058 "1 " 0 
0 
# 
# Case Number 235 
2 19076 19075 "1 " 0 
0 
# 
# Case Number 236 
2 19077 19075 "1 " 0 
0 
# 
# Case Number 237 
2 19078 19075 "1 " 0 
0 
# 
# Case Number 238 
2 19101 19322 "1 " 0 
0 

#TRAN from PARKERGl 6.90 to PARKER 161.00 "1 " 

# TRAN from MEAD S 230.00 to MEAD B 69.00 "1 " 

# TRAN from MEAD S 230.00 to MEAD A 69.00 "1 " 

# TRAN from BLK MESA 230.00 to BLK MESA 69.00 "1 " 

# TRAN from HOVRNlNZ 16.50 to HOVRNlN2 230.00 "1 " 

# TRAN from HOVRN3N4 16.50 to HOVRN3N4 230.00 "1 " 

# TRAN from PARKER 161 .OO to PARKER 230.00 "1 " 

# TRAN from PARKER 161 .OO to PARKER 230.00 "2 " 

# TRAN from COOLIDGE 230.00 to COOLIDGE 11 5.00 "1 " 

# TRAN from COOLIDGE 230.00 to COOLIDGE 115.00 "2 " 

# TRAN from GILA 161 .OO to GILA 69.00 "1 " 

#TRAN from PHXWAPA 100.00 to PHXWAPA 115.00 "1 " 

# TRAN from PHXWAPA 100.00 to PHXWAPA 12.50 "1 " 

# TRAN from PHXWAPA 230.00 to PHXWAPA 100.00 "1 " 

# TRAN from HAVASUl2 13.20 to HAVASU 230.00 "1 " 

# TRAN from HAVASU34 13.20 to HAVASU 230.00 "1 " 

#TRAN from HAVASU56 13.20 to HAVASU 230.00 "1 " 

# TRAN from BUCKBLVD 161 .OO to BLYENGl 16 00 "1 " 
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# 
# Case Number 239 
2 19300 19208 "1 " 0 
0 
# 
# Case Number 240 
2 19301 19208 "1 " 0 
0 
# 
# Case Number 241 
2 19304 19206 "1 " 0 
0 
# 
# Case Number 242 
2 19304 19206 "2 " 0 
0 
# 
# Case Number 243 
2 19305 19304 "1 " 0 
0 
# 
# Case Number 244 
2 19310 19311 "1 " 0 
0 
# 
# Case Number 245 
2 19315 19314 "1 " 0 
0 
# 
# Case Number 246 
2 19316 19319 "3 " 0 
0 
# 
# Case Number 247 
2 19410 19411 "1 " 0 
0 
# 
# Case Number 248 
2 79028 79031 "1 " 0 
0 
# 
# Case Number 249 
2 79032 79031 "1 " 0 
0 
# 
# Case Number 250 
2 79032 79031 "2 " 0 
0 
# 
# Case Number 251 
2 79053 19062 "1 " 0 
0 
# 
# Case Number 252 
2 79053 19062 "2 " 0 
0 
# 
# Case Number 253 
2 79053 19062 "3 " 0 
0 
# 
# Case Number 254 
2 79063 79062 "1 " 0 
0 
# 
# Case Number 255 
2 79064 79063 "1 " 0 
0 
# 
# Case Number 256 

# TRAN from WADDEL23 13.80 to N.WADDEL 230.00 "1 " 

#TRAN from WADDEL67 13.80 to N.WADDEL 230.00 "1 " 

# TRAN from HEADGATE 69.00 to HEADGATE 161 .OO "1 " 

# TRAN from HEADGATE 69.00 to HEADGATE 161 .OO "2 " 

# TRAN from HEADGATI 4.16 to HEADGATE 69.00 "1 " 

# TRAN from GRIFFITH 230.00 to GRIFFTHI 16.00 "1 " 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 "1 " 

# TRAN from SOPOINT 230.00 to SOPOINT3 16.00 "3 " 

# TRAN from SUN ARlZ 230.00 to SUN G I  13.80 "1 " 

# TRAN from GLEN PS 230.00 to GLENCANY 230.00 "1 " 

# TRAN from GLENCANY 345.00 to GLENCANY 230.00 "1 " 

# TRAN from GLENCANY 345.00 to GLENCANY 230.00 "2 " 

# TRAN from PINPKBRB 345.00 to PINPK 230.00 "1 " 

# TRAN from PINPKBRB 345.00 to PINPK 230.00 "2 " 

# TRAN from PINPKBRB 345.00 to PINPK 230.00 "3 " 

# TRAN from SHIPROCK 230.00 to SHIPROCK 115.00 "1 " 

# TRAN from SHIPROCK 345.00 to SHIPROCK 230.00 "1 " 
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2 79150 79032 "1 " 0 # TRAN from GLENCI-2 13.80 to GLENCANY 345.00 "1 " 
0 
# 
# Case Number 257 
2 19038 19011 "2 " 0 #TRAN from MEAD 500.00 to MEAD N 230.00 "2 " 
0 
# 
# Case Number 258 
2 19023 19043 "1 " 0 # TRAN from HOOVERA3 16.50 to HVRA3A4 230.00 "1 " 
0 
# 
# Case Number 259 
2 19074 19073 "1 " 0 # TRAN from N.HAVASU 230.00 to N.HAVASU 69.00 "1 " 
0 
# 
# Case Number 260 
2 19068 19217 "1 " 0 #TRAN from TESTTRAK230.00 toTESTTRAK 69.00 "1 " 
0 
# 
# Case Number 261 
2 19218 19222 "1 " 0 #TRAN from CASAGRND230.00 to CASAGRND 115.00 "1 " 
0 
# 
P PROJECT CONTINGENCIES 2 
# 
# Case Number 262 
2 19310 19602 "1 " 0 #TRAN from GRlFFlTH 230.00 to GRIFFTH5 13.80 "1 " 
0 
# 
# 
-1 
# EOF 

C- I  6 



APPENDIX C - LIST OF CONTINGENCIES 

NERCNVECC Category "C" Contingencies 

# Base Case -- Case Number 0 
0 
# 
# Case Number 1 
1 19053 19315 "1" 0 #LINE from LIBERTY 345.00 to PEACOCK 345.00 
1 19315 19039 "1" 0 #LINE from PEACOCK 345.00 to WHTHILL 345.00 
0 
# 
# Case Number 2 
1 19053 19315"l" 0 
1 19039 19037"l" 0 
0 
# 
# Case Number 3 
1 19053 19315"l" 0 
2 19315 19314"l" 0 
0 
# 
# Case Number 4 
1 19053 19315"l" 0 
1 19056 19022"l" 0 
0 
# 
# Case Number 5 
1 19053 19315"l" 0 
1 19072 19056"l" 0 
0 
# 
# Case Number 6 
1 19053 19315"l" 0 
1 19056 19310"l" 0 
0 
# 
# Case Number 7 
1 19053 19315"l" 0 
1 19310 19314"l" 0 
0 
# 
# Case Number 8 
1 19053 19315"l" 0 
1 19314 19072"l" 0 
0 
# 
# Case Number 9 
1 19053 19315"l" 0 
1 19022 19011 "1" 0 
0 
# 
# Case Number 10 
1 19053 19315"l" 0 
1 19022 26046 "1" 0 
0 
# 
# Case Number 11 
1 19053 19315"l" 0 
1 19022 19130"l" 0 
0 
# 
# Case Number 12 
1 19053 19315"l" 0 
1 19130 19320"l" 0 
0 
# 
# Case Number 13 
1 19053 19315"l" 0 
1 19022 19320 "2" 0 
0 
# 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from WHTHILL 345.00 to MEAD 345.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# TRAN from PEACOCK 345.00 to PEACOCK 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
#LINE from MCCONICO 230.00 to DAVIS 230.00 

#LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from HILLTOP 230.00 to MCCONICO 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from GRlFFlTH 230.00 to PEACOCK 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from PEACOCK 230.00 to HILLTOP 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
#LINE from DAVIS 230.00 to MEAD N 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from DAVIS 230.00 to MCCULLGH 230.00 

#LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from DAVIS 230.00 to ZORB 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from ZORB 230.00 to TOPOCK 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 14 
1 19053 19315 "1" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 15 
1 19053 19315"l" 0 
1 19320 19316 "2" 0 
0 
# 
# Case Number 16 
1 19053 19315"l" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 17 
1 19053 19315"l" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 18 
1 19053 19315"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 19 
1 19053 19315 "1" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 20 
1 19053 19315"l" 0 
1 1901219011"2" 0 
0 
# 
# Case Number 21 
1 19053 19315"l" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 22 
1 19315 19039"l" 0 
1 19039 19037"l" 0 
0 
# 
# Case Number 23 
1 19315 19039"l" 0 
2 19315 19314 "1" 0 
0 
# 
# Case Number 24 
1 19315 19039"l" 0 
1 19056 19022"l" 0 
0 
# 
# Case Number 25 
1 19315 19039"l" 0 
1 19072 19056 "1" 0 
0 
# 
# Case Number 26 
1 19315 19039"l" 0 
1 19056 19310"l" 0 
0 
# 
# Case Number 27 
1 19315 19039"l" 0 
1 19310 19314"l" 0 
0 
# 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

#LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

#LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from LIBERTY 345.00 to PEACOCK 345.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from WHTHILL 345.00 to MEAD 345.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# TRAN from PEACOCK 345.00 to PEACOCK 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from MCCONICO 230.00 to DAVIS 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from HILLTOP 230.00 to MCCONICO 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 28 
1 19315 19039"l" 0 
1 19314 19072"l" 0 
0 
# 
# Case Number 29 
1 19315 19039"l" 0 
1 19022 19011 "1" 0 
0 
# 
# Case Number 30 
1 19315 19039 "1" 0 
1 19022 26046 "1" 0 
0 
# 
# Case Number 31 
1 19315 19039"l" 0 
1 19022 19130"l" 0 
0 
# 
# Case Number 32 
1 19315 19039"l" 0 
1 19130 19320"l" 0 
0 
# 
# Case Number 33 
1 19315 19039"l" 0 
1 19022 19320 "2" 0 
0 
# 
# Case Number 34 
1 19315 19039"l" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 35 
1 19315 19039"l" 0 
1 19320 19316'2" 0 
0 
# 
# Case Number 36 
1 19315 19039"l" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 37 
1 19315 19039"l" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 38 
1 19315 19039"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 39 
1 19315 19039"l" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 40 
1 19315 19039"l" 0 
1 1901219011"2" 0 
0 
# 
# Case Number 41 
1 19315 19039"l" 0 
2 19037 19011 "1" 0 
0 
# 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from PEACOCK 230.00 to HILLTOP 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from DAVIS 230.00 to MEAD N 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from DAVIS 230.00 to MCCULLGH 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from DAVIS 230.00 to ZORB 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from ZORB 230.00 to TOPOCK 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
#LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

# LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

#LINE from PEACOCK 345.00 to WHTHILL 345.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 42 
1 19039 19037 "1" 0 
2 19315 19314"l" 0 
0 
# 
# Case Number 43 
1 19039 19037"l" 0 
1 19056 19022"l" 0 
0 
# 
# Case Number 44 
1 19039 19037 "1" 0 
1 19072 19056 "1" 0 
0 
# 
# Case Number 45 
1 19039 19037 "1" 0 
1 19056 19310 "1" 0 
0 
# 
# Case Number 46 
1 19039 19037 "1" 0 
1 19310 19314 "1" 0 
0 
# 
# Case Number 47 
1 19039 19037"l" 0 
1 19314 19072"l" 0 
0 
# 
# Case Number 48 
1 19039 19037"l" 0 
1 19022 19011 "1" 0 
0 
# 
# Case Number 49 
1 19039 19037 "1" 0 
1 19022 26046 "1" 0 
0 
# 
# Case Number 50 
1 19039 19037 "1" 0 
1 19022 19130"l" 0 
0 
# 
# Case Number 51 
1 19039 19037"l" 0 
1 19130 19320 "1" 0 
0 
# 
# Case Number 52 
1 19039 19037"l" 0 
1 19022 19320 "2" 0 
0 
# 
# Case Number 53 
1 19039 19037"l" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 54 
1 19039 19037"l" 0 
1 19320 19316"2" 0 
0 
# 
# Case Number 55 
1 19039 19037 "1" 0 
1 19320 19019"l" 0 
0 
# 

#LINE from WHTHILL 345.00 to MEAD 345.00 
# TRAN from PEACOCK 345.00 to PEACOCK 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from MCCONICO 230.00 to DAVIS 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from HILLTOP 230.00 to MCCONICO 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from GRlFFlTH 230.00 to PEACOCK 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
#LINE from PEACOCK 230.00 to HILLTOP 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from DAVIS 230.00 to MEAD N 230.00 

#LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from DAVIS 230.00 to MCCULLGH 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from DAVIS 230.00 to ZORB 230.00 

#LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from ZORB 230.00 to TOPOCK 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
#LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from WHTHILL 345.00 to MEAD 345.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 56 
1 19039 19037 "1" 0 # LINE from WHTHILL 345.00 to MEAD 345.00 
1 19320 19074 "1" 0 #LINE from TOPOCK 230.00 to N.HAVASU 230.00 
0 
# 
# Case Number 57 
1 19039 19037 "1" 0 # LINE from WHTHILL 345.00 to MEAD 345.00 
1 19052 14231 "1" 0 # LINE from LIBERTY 230.00 to WESTWING 230.00 
0 
# 
# Case Number 58 
1 19039 19037 "1" 0 # LINE from WHTHILL 345.00 to MEAD 345.00 
1 19012 19011 "1" 0 #LINE from MEAD S 230.00 to MEAD N 230.00 
0 
# 
# Case Number 59 
1 19039 19037 "1" 0 # LINE from WHTHILL 345.00 to MEAD 345.00 
1 19012 19011 "2" 0 #LINE from MEAD S 230.00 to MEAD N 230.00 
0 
# 
# Case Number 60 
1 19039 19037 "1" 0 #LINE from WHTHILL 345.00 to MEAD 345.00 
2 19037 19011 "1" 0 # TRAN from MEAD 345.00 to MEAD N 230.00 
0 
# 
# Case Number 61 
2 19315 19314 "1" 0 # TRAN from PEACOCK 345.00 to PEACOCK 230.00 
1 19056 19022 "1" 0 # LINE from MCCONICO 230.00 to DAVIS 230.00 
0 
# 
# Case Number 62 
2 19315 19314 "1" 0 # TRAN from PEACOCK 345.00 to PEACOCK 230.00 
1 19072 19056 "1" 0 # LINE from HILLTOP 230.00 to MCCONICO 230.00 
0 
# 
# Case Number 63 
2 19315 19314"1" 0 # TRAN from PEACOCK 345.00 to PEACOCK 230.00 
1 19056 19310 "1" 0 #LINE from MCCONICO 230.00 to GRIFFITH 230.00 
0 
# 
# Case Number 64 
2 19315 19314"l" 0 #TRAN from PEACOCK 345.00to PEACOCK 230.00 
1 19310 19314 "1" 0 #LINE from GRIFFITH 230.00 to PEACOCK 230.00 
0 
# 
# Case Number 65 
2 19315 19314"l" 0 # TRAN from PEACOCK 345.00 to PEACOCK 230.00 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
0 
# 
# Case Number 66 
2 19315 19314 "1" 0 # TRAN from PEACOCK 345.00 to PEACOCK 230.00 
1 19022 1901 1 "1" 0 # LINE from DAVIS 230.00 to MEAD N 230.00 
0 
# 
# Case Number 67 
2 19315 19314 "1" 0 # TRAN from PEACOCK 345.00 to PEACOCK 230.00 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
0 
# 
# Case Number 68 
2 19315 19314"l" 0 #TRAN from PEACOCK 345.00 to PEACOCK 230.00 
1 19022 19130 "1" 0 # LINE from DAVIS 230.00 to ZORB 230.00 
0 
# 
# Case Number 69 
2 19315 19314"l" 0 #TRAN from PEACOCK 345.00to PEACOCK 230.00 
1 19130 19320 "1" 0 #LINE from ZORB 230.00 to TOPOCK 230.00 
0 
# 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 70 
2 19315 19314"l" 0 
1 19022 19320 "2" 0 
0 
# 
# Case Number 71 
2 19315 19314"l" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 72 
2 19315 19314"l" 0 
1 19320 19316 "2" 0 
0 
# 
# Case Number 73 
2 19315 19314 "1" 0 
1 19320 19019 "1" 0 
0 
# 
# Case Number 74 
2 19315 19314"l" 0 
1 19320 19074 "1" 0 
0 
# 
# Case Number 75 
2 19315 19314"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 76 
2 19315 19314"l" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 77 
2 19315 19314"l" 0 
1 1901219011"2" 0 
0 
# 
# Case Number 78 
2 19315 19314"l" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 79 
1 19056 19022"l" 0 
1 19072 19056 "1" 0 
0 
# 
# Case Number 80 
1 19056 19022"l" 0 
1 19056 19310 "1" 0 
0 
# 
# Case Number 81 
1 19056 19022"l" 0 
1 19310 19314"l" 0 
0 
# 
# Case Number 82 
1 19056 19022 "1" 0 
1 19314 19072"l" 0 
0 
# 
# Case Number 83 
1 19056 19022"l" 0 
1 19022 19011 "1" 0 
0 
# 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# TRAN from PEACOCK 345.00 to PEACOCK 230.00 
# LINE from MEAD 345.00 to MEAD N 230.00 

#LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from HILLTOP 230.00 to MCCONICO 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from GRlFFlTH 230.00 to PEACOCK 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from PEACOCK 230.00 to HILLTOP 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from DAVIS 230.00 to MEAD N 230.00 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 84 
1 19056 19022"l" 0 
1 19022 26046 "1" 0 
0 
# 
# Case Number 85 
1 19056 19022 "1" 0 
1 19022 19130"l" 0 
0 
# 
# Case Number 86 
1 19056 19022 "1" 0 
1 19130 19320"l" 0 
0 
# 
# Case Number 87 
1 19056 19022"l" 0 
1 19022 19320"2" 0 
0 
# 
# Case Number 88 
1 19056 19022"l" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 89 
1 19056 19022 "1" 0 
1 1932019316"2 0 
0 
# 
# Case Number 90 
1 19056 19022"l" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 91 
1 19056 19022"l" 0 
1 19320 19074 "1" 0 
0 
# 
# Case Number 92 
1 19056 19022"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 93 
1 19056 19022 "1" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 94 
1 19056 19022 "1" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 95 
1 19056 19022"l" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 96 
1 19072 19056"l" 0 
1 19056 19310"l" 0 
0 
# 
# Case Number 97 
1 19072 19056"l" 0 
1 19310 19314"l" 0 
0 
# 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from DAVIS 230.00 to MCCULLGH 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from DAVIS 230.00 to ZORB 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from ZORB 230.00 to TOPOCK 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
#LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from MCCONICO 230.00 to DAVIS 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 98 
1 19072 19056"l" 0 
1 19314 19072"l" 0 
0 
# 
# Case Number 99 
1 19072 19056"l" 0 
1 19022 19011 "1" 0 
0 
# 
# Case Number 100 
1 19072 19056"l" 0 
1 19022 26046 "1" 0 
0 
# 
# Case Number 101 
1 19072 19056 "1" 0 
1 19022 19130"l" 0 
0 
# 
# Case Number 102 
1 19072 19056 "1" 0 
1 19130 19320"l" 0 
0 
# 
# Case Number 103 
1 19072 19056"l" 0 
1 19022 19320 "2" 0 
0 
# 
# Case Number 104 
1 19072 19056"l" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 105 
1 19072 19056"l" 0 
1 19320 1931 6 "2" 0 
0 
# 
# Case Number 106 
1 19072 19056 "1" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 107 
1 19072 19056"l" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 108 
1 19072 19056"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 109 
1 19072 19056"l" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 11 0 
1 19072 19056"l" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 11 1 
1 19072 19056"l" 0 
2 19037 19011 "1" 0 
0 
# 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from PEACOCK 230.00 to HILLTOP 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from DAVIS 230.00 to MEAD N 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from DAVIS 230.00 to MCCULLGH 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from DAVIS 230.00 to ZORB 230.00 

#LINE from HILLTOP 230.00 to MCCONICO 230.00 
#LINE from ZORB 230.00 to TOPOCK 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

#LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
#LINE from TOPOCK 230.00 to BLK MESA 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

#LINE from HILLTOP 230.00 to MCCONICO 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from HILLTOP 230.00 to MCCONICO 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 
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APPENDIX C - LIST OF CONTINGENCIES 

# Case Number 112 
1 1905619310"1" 0 
1 19310 19314"l" 0 
0 
# 
# Case Number 11 3 
1 19056 19310"l" 0 
1 19314 19072"l" 0 
0 
# 
# Case Number 114 
1 19056 19310"l" 0 
1 19022 19011 "1" 0 
0 
# 
# Case Number 1 15 
1 19056 19310"l" 0 
1 19022 26046 "1" 0 
0 
# 
# Case Number 116 
1 19056 19310"l" 0 
1 19022 19130"l" 0 
0 
# 
# Case Number 117 
1 19056 19310"l" 0 
1 19130 19320"l" 0 
0 
# 
# Case Number 118 
1 19056 19310"1" 0 
1 19022 19320"T 0 
0 
# 
# Case Number 119 
1 19056 19310"l" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 120 
1 19056 19310"l" 0 
1 19320 19316 "2" 0 
0 
# 
# Case Number 121 
1 19056 19310"l" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 122 
1 19056 19310"l" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 123 
1 19056 19310"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 124 
1 19056 19310"l" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 125 
1 19056 19310"l" 0 
1 19012 19011 "2" 0 
0 
# 

#LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
#LINE from GRlFFlTH 230.00 to PEACOCK 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
# LINE from PEACOCK 230.00 to HILLTOP 230.00 

# LINE from MCCONICO 230.00 to GRIFFITH 230.00 
# LINE from DAVIS 230.00 to MEAD N 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
# LINE from DAVIS 230.00 to MCCULLGH 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
# LINE from DAVIS 230.00 to ZORB 230.00 

# LINE from MCCONICO 230.00 to GRIFFITH 230.00 
# LINE from ZORB 230.00 to TOPOCK 230.00 

# LINE from MCCONICO 230.00 to GRIFFITH 230.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from MCCONICO 230.00 to GRIFFITH 230.00 
#LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
#LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# LINE from MCCONICO 230.00 to GRIFFITH 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 
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# Case Number 126 
1 19056 19310 "1" 0 # LINE from MCCONICO 230.00 to GRlFFlTH 230.00 
2 19037 1901 1 "1" 0 # TRAN from MEAD 345.00 to MEAD N 230.00 
0 
# 
# Case Number 127 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
0 
# 
# Case Number 128 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19022 19011 "1" 0 # LINE from DAVIS 230.00 to MEAD N 230.00 
0 
# 
# Case Number 129 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
0 
# 
# Case Number 130 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19022 19130 "1" 0 #LINE from DAVIS 230.00 to ZORB 230.00 
0 
# 
# Case Number 131 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19130 19320"l" 0 #LINE from ZORB 230.00 toTOPOCK 230.00 
0 
# 
# Case Number 132 
1 19310 19314"l" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19022 19320 "2" 0 # LINE from DAVIS 230.00 to TOPOCK 230.00 
0 
# 
# Case Number 133 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19320 19316 "1" 0 #LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 134 
1 19310 19314"l" 0 #LINE from GRlFFlTH 230.00 toPEACOCK 230.00 
1 19320 19316 "2" 0 # LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 135 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19320 19019 "1" 0 # LINE from TOPOCK 230.00 to BLK MESA 230.00 
0 
# 
# Case Number 136 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19320 19074 "1" 0 # LINE from TOPOCK 230.00 to N.HAVASU 230.00 
0 
# 
# Case Number 137 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19052 14231 "1" 0 #LINE from LIBERTY 230.00 to WESTWING 230.00 
0 
# 
# Case Number 138 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19012 1901 1 "1" 0 # LINE from MEAD S 230.00 to MEAD N 230.00 
0 
# 
# Case Number 139 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
1 19012 19011 "2" I 0 # LINE from MEAD S 230.00 to MEAD N 230 00 
0 
# 
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# Case Number 140 
1 19310 19314 "1" 0 #LINE from GRlFFlTH 230.00 to PEACOCK 230.00 
2 19037 19011 "1" 0 # TRAN from MEAD 345.00 to MEAD N 230.00 
0 
# 
# Case Number 141 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19022 1901 1 "1" 0 #LINE from DAVIS 230.00 to MEAD N 230.00 
0 
# 
# Case Number 142 
1 19314 19072"l" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
0 
# 
# Case Number 143 
1 19314 19072"l" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19022 19130 "1" 0 # LINE from DAVIS 230.00 to ZORB 230.00 
0 
# 
# Case Number 144 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19130 19320 "1" 0 #LINE from ZORB 230.00 to TOPOCK 230.00 
0 
# 
# Case Number 145 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19022 19320 "2" 0 # LINE from DAVIS 230.00 to TOPOCK 230.00 
0 
# 
# Case Number 146 
1 19314 19072"l" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19320 19316"l" 0 #LINE from TOPOCK 230.00to SOPOINT 230.00 
0 
# 
# Case Number 147 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19320 19316 "2" 0 # LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 148 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19320 19019 "1" 0 # LINE from TOPOCK 230.00 to BLK MESA 230.00 
0 
# 
# Case Number 149 
1 19314 19072"l" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19320 19074 "1" 0 # LINE from TOPOCK 230.00 to N.HAVASU 230.00 
0 
# 
# Case Number 150 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19052 14231 "1" 0 #LINE from LIBERTY 230.00 to WESTWING 230.00 
0 
# 
# Case Number 151 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19012 19011 "1" 0 #LINE from MEAD S 230.00 to MEAD N 230.00 
0 
# 
# Case Number 152 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
1 19012 19011 "2" 0 #LINE from MEAD S 230.00 to MEAD N 230.00 
0 
# 
# Case Number 153 
1 19314 19072 "1" 0 #LINE from PEACOCK 230.00 to HILLTOP 230.00 
2 19037 19011 "1" 0 # TRAN from MEAD 345.00 to MEAD N 230.00 
0 
# 
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# Case Number 154 
1 19022 19011 "1" 0 #LINE from DAVIS 230.00 to MEAD N 230.00 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
0 
# 
# Case Number 155 
1 19022 1901 1 "1" 0 # LINE from DAVIS 230.00 to MEAD N 230.00 
1 19022 19130 "1" 0 #LINE from DAVIS 230.00 to ZORB 230.00 
0 
# 
# Case Number 156 
1 19022 19011 "1" 0 #LINE from DAVIS 230.00 to MEAD N 230.00 
1 19130 19320 "1" 0 #LINE from ZORB 230.00 to TOPOCK 230.00 
0 
# 
# Case Number 157 
1 19022 19011 "1" 0 
1 19022 19320 "2" 0 
0 
# 
# Case Number 158 
1 19022 19011 "1" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 159 
1 19022 19011 "1" 0 
1 19320 19316"2" 0 
0 
# 
# Case Number 160 
1 19022 19011 "1" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 161 
1 19022 19011 "1" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 162 
1 19022 19011 "1" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 163 
1 19022 19011 "1" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 164 
1 19022 19011 "1" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 165 
1 19022 19011 "1" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 166 
1 19022 26046 "1" 0 
1 19022 19130"l" 0 
0 
# 
# Case Number 167 
1 19022 26046 "1" 0 
1 19130 19320"l" 0 
0 
# 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
#LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from DAVIS 230.00 to MEAD N 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from DAVIS 230.00 to MCCULLGH 230.00 
# LINE from DAVIS 230.00 to ZORB 230.00 

# LINE from DAVIS 230.00 to MCCULLGH 230.00 
# LINE from ZORB 230.00 to TOPOCK 230.00 
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# Case Number 168 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19022 19320 "2" 0 # LINE from DAVIS 230.00 to TOPOCK 230.00 
0 
# 
# Case Number 169 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19320 19316 "1" 0 #LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 170 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19320 19316 "2" 0 #LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 171 
1 19022 26046 "1" 0 #LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19320 19019 "1" 0 # LINE from TOPOCK 230.00 to BLK MESA 230.00 
0 
# 
# Case Number 172 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19320 19074"l" 0 # LINE from TOPOCK 230.00 to N.HAVASU 230.00 
0 
# 
# Case Number 173 
1 19022 26046 "1" 0 #LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19052 14231 "1" 0 #LINE from LIBERTY 230.00 to WESTWING 230.00 
0 
# 
# Case Number 174 
1 19022 26046 "1" 0 #LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19012 1901 1 "1" 0 #LINE from MEAD S 230.00 to MEAD N 230.00 
0 
# 
# Case Number 175 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
1 19012 19011 "2" 0 #LINE from MEAD S 230.00 to MEAD N 230.00 
0 
# 
# Case Number 176 
1 19022 26046 "1" 0 # LINE from DAVIS 230.00 to MCCULLGH 230.00 
2 19037 1901 1 "1" 0 # TRAN from MEAD 345.00 to MEAD N 230.00 
0 
# 
# Case Number 177 
1 19022 19130 "1" 0 # LINE from DAVIS 230.00 to ZORB 230.00 
1 19130 19320 "1" 0 #LINE from ZORB 230.00 to TOPOCK 230.00 
0 
# 
# Case Number 178 
1 19022 1913O"l" 0 #LINE from DAVIS 230.06 toZORB 230.00 
1 19022 19320"2" 0 #LINE from DAVIS 230.00 toTOPOCK 230.00 
0 
# 
# Case Number 179 
1 19022 19130 "1" 0 # LINE from DAVIS 230.00 to ZORB 230.00 
1 19320 19316 "1" 0 #LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 180 
1 19022 19130 "1" 0 # LINE from DAVIS 230.00 to ZORB 230.00 
1 19320 19316 "2" 0 #LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 181 
1 19022 19130"l" 0 #LINE from DAVIS 230.00 toZORB 230.00 
1 19320 19019 "1" 0 # LINE from TOPOCK 230.00 to BLK MESA 230.00 
0 
# 
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# Case Number 182 
1 19022 19130"l" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 183 
1 19022 19130"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 184 
1 19022 19130"l" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 185 
1 19022 19130"l" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 186 
1 19022 19130"l" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 187 
1 19130 19320"l" 0 
1 19022 19320 "2" 0 
0 
# 
# Case Number 188 
1 19130 19320"l" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 189 
1 19130 19320"l" 0 
1 19320 19316 "2" 0 
0 
# 
# Case Number 190 
1 19130 19320 "1" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 191 
1 19130 19320"l" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 192 
1 19130 19320"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 193 
1 19130 19320"l" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 194 
1 19130 19320"l" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 195 
1 19130 19320 "1" 0 
2 19037 19011 "1" 0 
0 
# 

# LINE from DAVIS 230.00 to ZORB 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# LINE from DAVIS 230.00 to ZORB 230.00 
#LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from DAVIS 230.00 to ZORB 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from DAVIS 230.00 to ZORB 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from DAVIS 230.00 to ZORB 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
# LINE from DAVIS 230.00 to TOPOCK 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
#LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
#LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from ZORB 230.00 to TOPOCK 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 
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# Case Number 196 
1 19022 19320"2" 0 
1 19320 19316"l" 0 
0 
# 
# Case Number 197 
1 19022 19320 "2" 0 
1 1932019316"2" 0 
0 
# 
# Case Number 198 
1 19022 19320 "2" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 199 
1 19022 19320 "2" 0 
1 19320 19074 "1" 0 
0 
# 
# Case Number 200 
1 19022 19320"T 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 201 
1 19022 19320 "2" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 202 
1 19022 19320 "2" 0 
1 19012 19011 "1" 0 
0 
# 

# LINE from DAVIS 230.00 to TOPOCK 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from DAVIS 230.00 to TOPOCK 230.00 
# LINE from TOPOCK 230.00 to SOPOINT 230.00 

# LINE from DAVIS 230.00 to TOPOCK 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

# LINE from DAVIS 230.00 to TOPOCK 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# LINE from DAVIS 230.00 to TOPOCK 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from DAVIS 230.00 to TOPOCK 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from DAVIS 230.00 to TOPOCK 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# Case Number 203 
1 19022 19320 "2" 0 # LINE from DAVIS 230.00 to TOPOCK 230.00 
2 19037 1901 1 "1" 0 # TRAN from MEAD 345.00 to MEAD N 230.00 
0 
# 
# Case Number 204 
1 19320 19316 "1" 0 #LINE from TOPOCK 230.00 to SOPOINT 230.00 
1 19320 19316 "2" 0 #LINE from TOPOCK 230.00 to SOPOINT 230.00 
0 
# 
# Case Number 205 
1 19320 19316"l" 0 
1 19320 19019 "1" 0 
0 
# 
# Case Number 206 
1 19320 19316"l" 0 
1 19320 19074 "1" 0 
0 
# 
# Case Number 207 
1 19320 19316"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 208 
1 19320 19316"l" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 209 
1 19320 19316"l" 0 
1 19012 19011 "2" 0 
0 
# 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 
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# Case Number 210 
1 19320 19316"l" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 21 1 
1 19320 19316 "2" 0 
1 19320 19019"l" 0 
0 
# 
# Case Number 212 
1 1932019316"2" 0 
1 19320 19074 "1" 0 
0 
# 
# Case Number 213 
1 1932019316"2" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 214 
1 1932019316"2" 0 
1 19012 19011"1" 0 
0 
# 
# Case Number 215 
1 19320 1931 6 "2" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 216 
1 19320 19316 "2" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 217 
1 19320 19019"l" 0 
1 19320 19074"l" 0 
0 
# 
# Case Number 218 
1 19320 19019"l" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 219 
1 19320 19019"l" 0 
1 1901219011"1" 0 
0 
# 
# Case Number 220 
1 19320 19019"l" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 221 
1 19320 19019"l" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 222 
1 19320 19074 "1" 0 
1 19052 14231 "1" 0 
0 
# 
# Case Number 223 
1 19320 19074 "1" 0 
1 19012 19011 "1" 0 
0 
# 

# LINE from TOPOCK 230.00 to SOPOINT 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from TOPOCK 230.00 to BLK MESA 230.00 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

#LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from TOPOCK 230.00 to SOPOINT 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from TOPOCK 230.00 to SOPOINT 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from TOPOCK 230.00 to BLK MESA 230.00 
# LINE from TOPOCK 230.00 to N.HAVASU 230.00 

# LINE from TOPOCK 230.00 to BLK MESA 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from TOPOCK 230.00 to BLK MESA 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from TOPOCK 230.00 to BLK MESA 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from TOPOCK 230.00 to BLK MESA 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from TOPOCK 230.00 to N.HAVASU 230.00 
# LINE from LIBERTY 230.00 to WESTWING 230.00 

# LINE from TOPOCK 230.00 to N.HAVASU 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 
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# Case Number 224 
1 19320 19074 "1" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 225 
1 19320 19074"l" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 226 
1 19052 14231 "1" 0 
1 19012 19011 "1" 0 
0 
# 
# Case Number 227 
1 19052 14231 "1" 0 
1 19012 19011 "2" 0 
0 
# 
# Case Number 228 
1 19052 14231 "1" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 229 
1 19012 19011 "1" 0 
1 1901219011"2 0 
0 
# 
# Case Number 230 
1 19012 19011 "1" 0 
2 19037 19011 "1" 0 
0 
# 
# Case Number 231 
1 1901219011"2" 0 
2 19037 19011 "1" 0 
0 
-1 
# EOF 

# LINE from TOPOCK 230.00 to N.HAVASU 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

#LINE from TOPOCK 230.00 to N.HAVASU 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

#LINE from LIBERTY 230.00 to WESTWING 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from LIBERTY 230.00 to WESTWING 230.00 
# LINE from MEAD S 230.00 to MEAD N 230.00 

# LINE from LIBERTY 230.00 to WESTWING 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

#LINE from MEAD S 230.00 to MEAD N 230.00 
#LINE from MEAD S 230.00 to MEAD N 230.00 

#LINE from MEAD S 230.00 to MEAD N 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

# LINE from MEAD S 230.00 to MEAD N 230.00 
# TRAN from MEAD 345.00 to MEAD N 230.00 

c-33 



Appendix D 

Transient Stability Modeling 



I 
c 
I 
I 
E 
1 
1 
I 
I 
I 
1 
1 
I 
il 
I 
I 
I 
I 
I 

APPENDIX E -TRANSIENT STABILITY MODELING 

Northern Arizona Energy Project Dynamic Data 
Model Name: genrou 

Description Solid rotor generator represented by equal mutual 
induc tanc e rotor modeling 

Prerequisites : Generator present in load flow working case 

Inputs: Network boundary variables, Field Voltage, Turbine 
Power 

Parameters: 

EPCL 
Variable 

Tpdo 
TPPdO 
Tpqo 
TPPqo 
H 
D 
Ld 
Lq 
LPd 
LPq 
LPPd 
Ll 
s 1  
s12 
Ra 
Rcomp 
Xcomp 

Default 
Data 

7.0 
0.030 
0.75 
0.05 
3 .O 
0.0 
2.1 
2.0 
0.2 
0.5 
0.18 
0.15 
0.05 
0.3 
0.0 
0.0 
0.0 

Description 

D-axis transient rotor time constant 
D-axis sub-transient rotor time constant 
Q-axis transient rotor time constant 
Q-axis sub-transient rotor time constant 
Inertia constant, sec 
Damping factor, pu 
D-axis synchronous reactance 
Q-axis synchronous reactance 
D-axis transient reactance 
Q-axis transient reactance 
D-axis transient reactance 
Stator leakage reactance, pu 
Saturation factor at 1 pu flux 
Saturation factor at 1.2 pu flux 
Stator resistance, pu 
Compounding resistance for voltage control, pu 
Compounding reactance for voltage control, pu 

Notes: 

a) All rotor time constants must be non-zero. 

b) All reactances must be specified. Lppq is taken to be equal to Lppd. 

c) D has the dimensions AP(p.u.) / Aspeed (P.u.). 
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d) S1 and S12 are defined in Figure 3.10.2, and must be non- zero. 

e) (Ra+jLppd) overwrites the load flow machine subtransient impedance when the INIT, 
RDYD, or RDWS command is executed. 

0 If Rcomp and Xcomp are absent from the data record read by RDYD, they are set to zero. 
If Ra is also absent, it is set to the resistance part of the machine subtransient impedance 
from the load flow data table. 

Output Channels: 

Record 
Level Name Description 

1 spd Shaft speed, p.u. 
1 ang Rotor angle, degrees 
1 vt Terminal voltage, p.u. 
1 pg Electrical power, MW 
1 qg Reactive power, MVAR 
1 efd Field voltage, p.u. 

w 

L'dU dcB(E 
L' d -L" d 

@' d -LI) * '2  

1 A 

+ 
Ld-Cd 4-b a 

*M lfd 

Lq -LI P"q - 
Ld -LI ii 
3 
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Model Name: 

Description 

Prerequisites: 

Inputs: 

Invocation : 

Parameters: 

EPCL 
Variable 

Tr 

Kvi 
Kvd 
Tvd 

Vimax 
Ta 

Vrmax 
Vrmin 

Ke 
Te 
Kc 
Kd 
El  

E2 

Rcomp 
Xcomp 

KVP 

S(E1) 

S(E2) 

Default 
Data 

0.02 
4.0 
4.0 

20.0 
0.05 
0.1 
0.02 
10.0 
-10.0 
1 .o 
0.2 
0.1 
1 .o 
5.0 

0.001 
7.0 
0.01 
0.0 
030 

exac8b 

Brushless exciter with PID voltage regulator 

Generator model ahead of this model in 
dynamic models table 

Compounded generator terminal voltage, 
generator field current, generator speed 

exac8b [<n>] {<name> <kv>} <id> : 

Description 

Voltage transducer time constant, sec. 
Voltage Regulator Proportional Gain 
Voltage Regulator Integral Gain 
Voltage Regulator Derivative Gain 
Voltage Regulator Derivative Time Constant, sec. 
Voltage Regulator Input Limit, p.u. 
Voltage Regulator time constant, sec. 
Maximum controller output, p.u. 
Minimum controller output, p.u. 
Exciter field proportional constant 
Exciter field time constant, sec. 
Rectifier regulation factor, p.u. 
Exciter regulation factor, p.u. 
Exciter flux at knee of curve, p.u. 
Saturation factor at knee 
Maximum exciter, p.u. 
Saturation factor at max flux 
Regulator compensating resistance, p.u. 
Regulator compensating reactance, p.u. 

Notes: 

a) This model represents a brushless exciter with its excitation provided by a self contained 
voltage regulator. This model includes all features of the IEEE type ACSB excitation system 
model, plus augmentations to improve its accuracy and generality. 
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b) This model can be used to represent the model "SEL" digital excitation system of Basler 
Electric. 

c) The exciter model includes representation of magnetic saturation, rectifier regulation, and 
armature reaction in the alternator exciter. Saturation is normally a very small effect in such 
machines and correspondingly, Sel,  Se2 can normally be given small values. The rectifier 
regulation and armature reaction parameters, Kc, Kd, may be set to zero to ignore these 
effects. 

d Note that some manufacturers specie "loaded" magnetization curves for brushless exciters. 
In this case, their data may have Kc and Kd equal to zero and Sel,  Se2 with quite large 
values. The use of a loaded magnetization curve is less accurate than full modeling by 
specifying Kc, Kd, but is widespread, nevertheless. 

Output Channels: 

Record 
Level Name Description 

1 ifd Generator field current, p.u. 
1 vr Voltage regulator output p.u. 
1 vfe Exciter field voltage p.u. 
1 ife Exciter field current p.u. 

Block Diagram: 
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Model Name: ggovl 

Description 

Prerequisites: 

Inputs: 

Invocation: 

Para meters : 

General governor model 

Generator model ahead of this model in the 
dynamic models table 

Shaft speed 

ggovl [<n>] {<name> <kv>} <id> : [mwcap=<value>l 

EPCL 
Variable 

r 
rselect 

Tpelec 
maxerr 
minerr 
KPgov 
Kigov 
Kdgov 
Tdgov 
vmax 
vmin 
Tact 

Kturb 
wfnl 
Tb 
Tc 

Flag 

Teng 
Tfload 
Kpload 
Kiload 

D ejau It 
Data 

0.04 
1 .o 

1 .o 
0.05 
-0.05 
10.0 
2.0 
0.0 
1 .o 
1 .o 

0.15 
0.5 
1.5 
0.2 
0.5 
0.0 
1 .o 

0.0 
3 .O 
2.0 
0.67 

Description 

Permanent droop, p.u. 
Feedback signal for droop 
= 1 selected electrical power 
= 0 none (isochronous governor) 
= -1 fuel valve stroke ( true stroke) 
= -2 governor output ( requested stroke) 
Electrical power transducer time constant, sec. 
Maximum value for speed error signal 
Minimum value for speed error signal 
Governor proportional gain 
Governor integral gain 
Governor derivative gain 
Governor derivative controller time constant 
Maximum valve position limit 
Minimum valve position limit 
Actuator time constant 
Turbine gain 
No load fuel flow, p.u 
Turbine lag time constant 
Turbine lead time constant 
Switch for fuel source characteristic 
= 0 for fuel flow independent of speed 
= 1 fuel flow proportional to speed 
Transport lag time constant for diesel engine 
Load Limiter time constant 
Load limiter proportional gain for PI controller 
Load limiter integral gain for PI controller 
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Ldref 
Dm 

ropen 
rclose 
Kimw 

Pmwset 
aset 
Ka 
Ta 
db 

Tsa 
Tsb 
ruP 

rdown 

1 .o 
0.0 
.10 
-0.1 

0.002 
80.0 
0.01 
10.0 
0.1 
0.0 
4.0 
5 .O 

99.0 
-99.0 

Load limiter reference value p.u. 
Speed sensitivity coefficient, p.u. 
Maximum valve opening rate, p.u./sec. 
Minimum valve closing rate, p.u./sec. 
Power controller (reset) gain 
Power controller setpoint, MW 
Acceleration limiter setpoint, p.u./sec. 
Acceleration limiter Gain 
Acceleration limiter time constant, sec. 
Speed governor dead band 
Temperature detection lead time constant, sec. 
Temperature detection lag time constant, sec. 
Maximum rate of load limit increase 
Maximum rate of load limit decrease 

Notes: 

a) This model can be used to represent a variety of prime movers controlled by PID governors. 
It is suitable, for example, for representation of 
0 

0 

0 

gas turbine and single shaft combined cycle turbines 
diesel engines with modern electronic or digital governors 
steam turbines where steam is supplied from a large boiler drum or a large header whose 
pressure is substantially constant over the period under study 
simple hydro turbines in dam configurations where the water column length is short and 
water inertia effects are minimal 

0 

b) Per unit parameters are on base of turbine MW capability. If no value is entered for 
"mwcap", the generator MVA base is used. 

c) The range of fuel valve travel and of fuel flow is unity. Thus the largest possible value of 
vmax is 1.0 and the smallest possible value of vmin is zero. Vmax may, however, be 
reduced below unity to represent a loading limit that may be imposed by the operator or a 
supervisory control system. For gas turbines vmin should normally be greater than zero and 
less than wfnl to represent a minimum firing limit. 

The value of the fuel flow at maximum output must be less than, or equal to unity, depending 
on the value of Kturb. If the initial power requires a fuel flow greater than 1.0, a warning 
message is written and Kturb is increased to permit initialization with valve position = 1 .O. 

d) The parameter Teng is provided for use in representing diesel engines where there is a small 
but measurable transport delay between a change in fuel flow setting and the development of 
torque. Teng should be zero in all but special cases where this transport delay is of particular 
concern. 
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The parameter Flag is provided to recognize that fuel flow, for a given fuel valve stroke, can 
be proportional to engine speed. This is the case for GE gas turbines and for diesel engines 
with positive displacement fuel injectors. Flag should be set to unity for all GE gas turbines 
and most diesel engines. Flag should be set to zero where it is known that the fuel control 
system keeps fuel flow independent of the engine speed. 

The load limiter module may be used to impose a maximum output limit such as an exhaust 
temperature limit. To do this the time constant Tfload should be set to represent the time 
constant in the measurement of temperature (or other signal), and the gains of the limiter, 
Kpload, Kiload, should be set to give prompt stable control when on limit. The load limit 
can be deactivated by setting the parameter Ldref to a high value. 

The parameter Dm can represent either the variation of the engine power with the shaft 
speed or the variation of maximum power capability with shaft speed. 

If Dm is positive it describes the falling slope of the engine speed verses power characteristic 
as speed increases. A slightly falling characteristic is typical for reciprocating engines and 
some aero-derivative turbines. 

If Dm is negative the engine power is assumed to be unaffected by the shaft speed, but the 
maximum permissible fuel flow is taken to fall with falling shaft speed. This is characteristic 
of single-shaft industrial turbines due to exhaust temperature limits. 

This model includes a simple representation of a supervisory load controller. This controller 
is active if the parameter Kimw is non-zero. The load controller is a slow acting reset loop 
that adjusts the speedload reference of the turbine governor to hold the electrical power 
output of the unit at its initial condition value. This value is stored in the parameter Pmwset 
when the model is initialized, and can be changed thereafter. The load controller must be 
adjusted to respond gently relative to the speed governor. A typical value for Kimw is 0.01, 
corresponding to a reset time of 100 seconds. 

The load reference of the supervisory load control loop is accessible as the parameter, 
Pmwset. Pmwset is given a value automatically when the model is initialized. This value 
overwrites any value entered prior to initialization. This parameter should not be manipulated 
by the manual operation or an EPCL program prior to the execution of the “INIT’ command. 

The parameters aset, Ka, and Ta describe an acceleration limiter. Ta must be non-zero, but 
the acceleration limiter can be disabled by setting aset to a large value, such as 1. 

The parameter, db, is the speed governor dead band. This parameter is stated in terms of 
per unit speed. In the majority of applications of ggovl it is recommended that this value be 
set to zero. 

m) The parameters, Tsa, Tsb, are provided to augment the exhaust gas temperature 
measurement subsystem in gas turbines. For example, they may be set to values such as 4., 
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5., to represent the ‘radiation shield’ element of large gas turbines. If both parameters are 
left off the end of the parameter list, they default to 1 .O. 

n) The parameters, rup, rdown, specify the maximum rate of increase and decrease of the 
output of the load limit controller (Kpload/Kiload). These parameters should normally be 
set, or defaulted to 99/-99, but may be given particular values to represent the temperature 
limit controls of some GE heavy-duty engine controls. If both parameters are left off the 
end of the parameter list, they default to 99 and -99. 

0) The fuel flow command (fsr) is determined by whichever is lowest of fsrt, fsra, and fsrn. 
Although not explicitly shown in the block diagram, the signals that are not in control track 
fsr so that they do not “windup” beyond that value. This represents GE gas turbine control 
practice but may not be true for other controller designs. 

Output Channels: 

Record 
Level Name Description 

1 Pm Turbine power, MW 
1 fsr Fuel valve command, p.u. 
1 fsrt Temperature limit fuel valve command, p.u. 
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Model Name: 

Description 

Prerequisites: 

In puts: 

Invocation : 

Parameters: 

EPCL 
Variable 

j 
k 

A1 
A2 
A3 
A4 
A5 
A6 
T1 
T2 
T3 
T4 
T5 
T6 
Ks 

Lsmax 
Lsmin 
vcu  
Vcl 

Tdelay 

Dejault 
Data 

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 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ieeest 

Power system stabilizer 

Generator model ahead of this model in dynamic models 
table 

Generator shaft speed 

Frequency of generator terminal or system bus voltage 

Generator electric power or accelerating power 

Voltage amplitude of generator terminal bus or system 
bus 
Current amplitude in generator step-up transformer 
branch 

ieeest  [<n>] {<name> <kv>} <id> : 

Description 

Input signal code 
Remote signal bus number 
Notch filter parameters 
Notch filter parameters 
Notch filter parameters 
Notch filter parameters 
Notch filter parameters 
Notch filter parameters 
LeadAag time constant, sec. 
Lead/lag time constant, sec. 
LeadAag time constant, sec. 
Lead/lag time constant, sec. 
Washout numerator time constant, sec. 
Washout denominator time constant, sec. 
Stabilizer gain 
Maximum stabilizer output, p.u. 
Minimum stabilizer output, p.u. 
Stabilizer input cutoff threshold, p.u. 
Stabilizer input cutoff threshold, p.u. 
Time delay, sec. 

E-I 0 



APPENDIX E - TRANSIENT STABILITY MODELING 

Notes: 

a) T2, T4, T5, T6 must be greater than zero. 

b) T 1, T3 and Tdelay may be zero. 

c) Set T1 = T2 and/or T3 = T4 to obtain null effect from a leadlag block. 

d) Ks may be positive or negative depending on the input signal that is active. Ks should 
normally be: 

positive 
negative for electrical power input 

for shaft speed or frequency input 

e) The input signal code, j, and the remote bus number, k, specify the input signal used by the 
stabilizer. If k is zero the signal is taken from the shaft or terminals of the generator on which 
the stabilizer is located. If k is non-zero the signal is taken from bus number k ( for j = 1, 2, 
3, 4, or 5 ). The input signal code, j, is: 

1 for shaft speed deviation 
2 
3 for generator electrical power 
4 for generator accelerating power 
5 for amplitude of bus voltage 
6 notused 
7 for amplitude of branch current 

for frequency deviation of bus voltage 

f) A1 through A6 may be zero. Set all A values to zero to ignore filter. 

g) Tdelay should not exceed ten time steps. 

Output Channels: 

Record 
Level Name Description 

1 vs Stabilizer output signal, p.u. 
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~ 

m 1 w' 1 +A,s+A;s2 - 
L 

~ 

~ -m e - G q  
1 + A, s + A j  s2 

1 + A, s + A, s2 

Lamrw 
c 

Output Llmltmr 

i f  (Ycu &&[ Vct =Vcu I ) 

i f ( Y c l & & ( V c t ~ V e l ) )  

else 

vs =D.D 

vs =D.D 

vs =Vllout 

Lct Ciompensaling 
wltage 
( genba].~comp 1 
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2008 HEAVY AUTUMN - LIBERTY PHASE-SHIFT TRANSFORMER IN-SERVICE. 

Pre-Project Base Cases - Minimum WAPA-DSW Generation 
Plot 1. 

Plot 2. 

Three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Peacock 345/230 kV transformer out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 

Plot 3a. The Peacock 345/230 kV transformer out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Griffith Generation output is reduced to 520 MW. 

Plot 3. 

Pre-Project Base Cases - Maximum WAPA-DSW Generation 
Plot 4. 

Plot 5. 

Three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Peacock 345/230 kV transformer out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 

Plot 6. 

Post-Project Base Cases - Minimum WAPA-DSW Generation 
Plot 7. The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 

three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line -Area Interchange. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line -Area Interchange - Generation Reduced based on Flow Limit. 

Plot 8 .  

Plot 9. The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load - Generation Reduced based on Flow Limit. 

Plot 10. 

Post-Proiect Base Cases - Maximum WAPA-DSW Generation 
Plot 11. 

Plot 12. 

Plot 13. 

Plot 14. 

The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line -Area Interchange. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Area Inferchange - Generation Reduced based on Flow Limit. 

The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load - Generation Reduced based on Flow Limit. 
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2008 HEAVY AUTUMN - LIBERTY PHASE-SHIFT TRANSFORMER BY-PASSED 

Pre-Project Base Cases - Minimum WAPA-DSW Generation 
Plot 15. 

Plot 16. 

Three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Peacock 345/230 kV transformer out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 

Plot 17. 

Pre-Project Base Cases - Maximum WAPA-DSW Generation 
Plot 18. 

Plot 19. 

Three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 
The Peacock 345/230 kV transformer out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line. 

Plot 20. 

Post-Project Base Cases - Minimum WAPA-DSW Generation 
Plot 21. The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 

three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Area Interchange. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Area Interchange - Generation Reduced based on Flow Limit. 

Plot 22. 

Plot 23. The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load - Generation Reduced based on Flow Limit. 

Plot 24. 

Post-Project Base Cases - Maximum WAPA-DSW Generation 
Plot 25. The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 

three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Area Interchange. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Area Interchange - Generation Reduced based on Flow Limit. 

Plot 26. 

Plot 27. The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load. 
The Griffith - Peacock 230 kV line out-of-service and the system re-adjusted followed by a 
three-phase fault on the McConnico 230kV bus followed by loss of the Davis-McConnico 230 
kV line - Serving Regional Load - Generation Reduced based on Flow Limit, 

Plot 28. 

Note: Initially the project was called Arroyo Energy Project; however, the name was changed to Northern 
Arizona Energy Project or NAEP after studies were completed. Any references to the Arroyo Energy 
Project should be denoted as the Northern Arizona Energy Project. 
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APPENDIX F - LOAD DISTRIBUTION AND GENERATION SHIFT FACTORS 

Load Distribution and Generation Shift factors have been calculated and are tabulated in Tables F-1 and 
F-2. Table F-1 is based on the Liberty PST in-service at 450 MW and Table F-2 is based on the Liberty 
PST being by-passed. 

For the N-1-1 contingencies, the load distribution factors were calculated based on “Contingencyl” being 
out of service then “Contingency2”. Therefore, there is a load factor based on the Is‘ element being out 
service and then a load factor based on the 1’‘ and 2”d elements being out of service. These load factors 
are the amount of power that will flow onto the “Affected Element” for loss of that element 

The “Calc Max Post-contingency Loading” column is the flow limit calculation based on the base case 
flow. This value exceeds the continuous rating of the element. However, from an operations perspective, 
the flow limit value should never exceed the continuous rating of the “Affected Element”. 

The “Gen Reduction Requirement” is the amount of NAEP/Griffith generation that needs to be reduced to 
achieve a post-contingency power flow less than the normal rating of the element. 
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Pursuant to notice given as provided by law, the Arizona Power Plant and Transmission 

ne Siting Committee (the “Committix”) held a public hearing in the Mohave County Board of 

~peMsors Facilities, 809 E. Beale Streef Kingman, Arizona, on September 14,1998, in 

mformance With the requirements of Arizona Revised Statutes fj 40-360, et seq., for the purpose 

f receiving evidence and deliberating on the Application of Griffith Energy LLC (“Griffith”) for 

Certificate of Environmental Compatibility in the above-captiond case. 

The following members and designees of members of the Committee were present for the 

:liberations and vote on the Application at the September 14,1998, hearing: 

Charles S. Pierson Chakman, Designee for Arizona Attorney 
General Grant Woods 

I 

Steve Olea . 

Dennis Sundie 

- Arizona Corporation Commission 

Arizona Department of Water Resources 

gjo n a Corporation Corn m isqion 

DOCKETED 

d l  I 

4 

1 

2 

DEC 1 6 1998 

BEFORE THE ARIZONA POWER 
TRANSMISSION LINE SITING CO 

CASE NO. 

he matter of the A plication of 

requirements of Arizona Revised Statutes 
-360.03 and 40-360.06 for a Certificate 
Environmental Compatibility authorizing 
nstruction of a natural gas-fired, combined 
d e  generating facility in Mohave County, 
izona, southwest of Kingman, Arizona, a 
;tance of about 9 miles. 

if€ith Energy LL 8 in conformance with 
) 

DOCKET NO. L-00000H-98-0090 

DECISION NO. 
I 
1 

Dqug Sawyer ’ 

Jeff Maguire 

Arlo Lee 

Arizona Department of Environmental Quality 

Appointed Member 

Appointed Member 

The Applicant was represented by Jay Moyes of Meyer, Headrich, Bivens & Moyes, 

P.A.. Attorneys for Griffith. Then was one intervenor, Robert K. Holsbger. Sixty letters of 
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2. 
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h~ DOCKET NO. ~-00000~-98-0090 

)port for the Project and two letters opposing the Project were received and have been placed in 

docket. 

At the conclusion of the hearing, the Committee, having received the Application, the 

pearance of Griffith, the evidence, testimony and exhibits presented by Griffith, and the 

bony and evidence presented by the intervenor, and being advised of the legal requirements 

Arizona Revised Statutes 3 5 40-360 

lted Unanimously to grant Griffith the following Certificate of Environmental Compatibility 

lase No. 90): 

Griffith Energy LLC is hereby granted a Certificate of Environmental Compatibility 

tthoridng construction of a baseload 520 megawatt 0 [650 Mw peaking] natural gas-fired, 

)mbined cycle generating facility, together with the necessary and related inkstructure and 

ipurtenances, such as roadways, gas and water pipelines, storage tanks, transmission 

tterconnection switchyard, storm water and wastewater management facilities, warehouses and 

her buildings, which generating facility shall be located in the SW% of Section 6, T. 19 N., R. 

7 W., in Mohave County, Arizona. 

- 

40-360.13, upon motion duly made and seconded, 

This Certificate is granted upon the following conditions: 

1. 

2. 

3. 

The Applicant will comply with all existing ap licable air and water 
pollution control standards and regulations, aniwith all existing a plicable 
ordinances, master plans and regulations of the State of Arizona, $e 
Comty of Mohave, the United States, and any other governmental entities 
h a ~ g  jurisdiction. 

The soufie of water for operation of the Project shall be a new well field 
to be located in only that portion of the Sacramento Valley Basin lying 
south of the Kingman - Oatman Road and West of Interstate 40. Any 
alternative long-term supply of groundwater for the Project pumped from 
any different location must be pre-approved by the A r i z o ~  Corporation 
Cbmission. 

Prior to construction of the Project, the roposed well field aquifer shall 
be tested by means of a new well to be &led and pump tested, using a 
methodology proposed by Applicant's hydro-geologic consultant and 
approved by the Arizona Department of Water Resources ("ADWR") in 
accordance with generally acc, T ted procedures, for a duration of at least 
72 hours. The test results shal be made available, within a reasonable 
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DOCKET NO. L-00000H-98-0090 

time, to ADWR and Mohave County as a matter of public record. 

During the operating life of the Project, the Project’s water usage and the 
water table at the well field shall be metered and measured at six-month 
or shorter intervals ahd reported to ADWR annually; provided, however, 
that water table measurement may be reduced to annually, upon approval 
by ADWR, if the more frequent measurements reflect a consistent trend. 

A procedure shall be established to annually monitor and report to 
ADWR any reasonably measurable land surface subsidence, using 
methodologies pre-approved in writing by ADWR in accordance with 
generally accepted procedures for measuring subsidence, for so long as 
the Project is using material quantities of groundwater. 

This authorization to construct the Project will expire five (5) years from 
the date the Certificate is approved by the A r i Z o ~  Corporation 
Commission unless construction is completed to the pomt that the plant is 
capable of operating at its rated capacity by that time; provided, however, 
that prior to such expiration the Project owner may request the A r i Z o ~  
Corporation Commission to extend this time limitation. 

THE M Z O N A  POWER PLANT AND 
TRANSMISSION LINE SITING COMMITTEE 

, 

. . .  

3 
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APPROVED BY ORD'ER OF ORAnON COMMISSION w< -- -Jc3 

. 
.. 

In Witness Hereof, I, Jack Rose, E x d v t  Secretary of the Arizona Corporation 
omrnission, set my hand and cause the official seal of this Commission to be affixed, this )&#6 
ay of D e  ,1998. 

B y p p  xecutive Secretary 

lissent: 
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I. 

2. 
. ~ 

2. 

-. .. .. 

3. 

4. 

5. 

6. 

1. 

2. 

3. 

4. 

APPLICATION FOR AN ANALYSIS OF WATER NEQLIACY 
(Refer to appUcaUon guldellnes for asslstance in completing fhls f m )  

PART A- GENERAL WFORMATiON 

Name of development: Golden Valley 5800 

Lacation: 20N 18W 2.3,4,8,9.10,11.14.16 Mohave 

_ _  - -- T-P -nb) county - .  Range _- - - 
Location: 21 N 18W 34 Mohave 

Tamship Ranse W O n ( S )  -tv 
.. . 

Owner Name: AMERICAN LAND MANAGEMENT LLC 
4730 South Fort Apache Road, Suite 300 - Las Vegas. NV 89147 

Phone: 702-873-5582 Address: 

we provider, Pioneer Valley water CQ. or new water company (undecided) Phone: Address: 

PART B -WATER DEMAND INFORMATION 

Include a map ofthe proposed development. and reference as an attachment Attatchent 

Number of lots: 321000 S i  of lots: Total Acreage: 518M1 

Total demand projected for development: 16sooo acre-feet (AF) per year 
Projected water demand per residential lot -58 gallons per day 
Non-Residential demands: Golf course: 6oo Miyear Parks: 230 AFlyear Lakes: AFlyear 

Other (specify): Aflyear 

Expected year of completion (build-out): *OI5 

DWR 2 5 o 1  (Rev 717M) 



1. 

2. 

3. a. 

b. 

4. 

5. 

PART C- WATER SUPPLY lNlFORMATZQN 

Please indicate sourcels) of water to be used: x Groundwater - Surface Water - Effluent 
(If the sources indudes non-groundwater supplies, please complete Suppfement C.3 

Provide a hydrologic study, and reference the attachment: - #5 

Method Of water distribution: x central distribu€ion system - dry lot subdivision (individual wells) 

If water is to be obtained from a water provider, include a "Notice of Intent to Serve' agreement and reference the 
attachment: 

If any wells proposed to serve the development are within one mite of a Water Quality Assurance Revolvhg Fund or 
Superfund s b  (or any monitor wells associated with the site), or if the proposed water supply fails to meet safe 
drinking water qualii standards, provide a study identifying and describing this water and reference the attachment 
N/A 

If a 'Letter of Water Avallabilii has previously been Issued for this provide a copy of the document and reference 
theattachment: da 

PART 0 - FEES 
The application fee for an Analysis of Water Adequacy Is $1.000. The payment may be made by cash, check, or in some 
cases, by entry in an existing Department fee credit account. Checks should be made payable to the Department of Water 
Resources. Failure to enclose the required fees will cause the application to be returned. t -  

Fee for Aodication fo r Analvsis of Water Adeuuacy; s 1000.00 

I DO HEREBY certify %at the information contained in this application and all Information - aocompanying it is true and correct 
to the best of my knowledge and belief. 

Owner Name (Please type or print) Signature Date 

MWA - 717197 
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BEFORE THE ARIZONA POWER PLANT 

AND TRANSMISSION LINE SITING COMMITTEE R E 

N THE MATTER OF THE APPLICATION OF 
JORTHEN ARIZONA ENERGY, LLC FOR A 
:ERTIFICATE OF CONVENIENCE AND 
JECESSITY AUTHORIZING 
:ONSTRUCTION OF A 175 MW NATURAL 
;AS-FIRED SIMPLE CYCLE GENERATING 
’ACILITY AND ASSOCIATED 
’RANSMISSION LINE TO THE WESTERN 
iREA POWER ADMINISTRATION 
.‘WAPA”) GRIFFITH SWITCHYARD. 

2001 OCT -3 P L1.z 3 I 
CASENO. 133 

NOTICE OF FILING STAFF’S 
CERTIFICATE OF ENVIRONMENTAL 
COMPATIBILITY 

Staff of the Arizona Corporation Commission (“Staff’) hereby files its draft CEC..The Staff 

ad  Applicant were unable to come to agreement on the provisions of the draft CEC before docketing 

oday. However, the Staff and ,4pplicant will continue to work on reaching agreement on the 

:onditions of the proposed CEC before the hearing on October 15,2007. 

RESPECTFULLY SUBMITTED this 3‘d day of October 2007. 

3riginal and Twenty-Eight L28) copies 
3f the foregoing filed this 3‘ day of 
October 2007 with: 

Docket Control 
Arizona Corporation Conmission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Legal Division \ W 

Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 
(602) 542-3402 
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DPY of the foregoing mailed 
is 3'd day of October 2007 to: 

reystone Arcadis 
30 Plaza Drive 
ighlands Ranch, Colorado 80129 

opies of the foregoing e-mailed 
is  3'd day of October 2007 to: 

aurie Woodall, Chairman 
rizona Power Plant & Transmission 
Line Siting Committee 
275 West Washington 
hoenix, Arizona 85007 
aurie. W oodall@,azag. - gov 

iy I. Moyes 
loyes Storey 
?ad Corporate Center 
850 North Central Avenue 
uite 1100 
hoenix, Arizona 85004 
movesGi??awnis.com 

:enneth C. Sundlof, Jr. 
xnings, Strouss & Salmon, PLC 
'he Collier Center, 1 1 th Floor 
01 East Washington Street 
'hoenix, Arizona 85004-2385 
undlof@,sslaw - .com 

ack Ehrhardt 
105 N. Adams St. 
Iingman, Arizona 86409 
ualapaiplanning@,citlink.net 
erbatnp@,citlink.net 

2 

http://movesGi??awnis.com
mailto:ualapaiplanning@,citlink.net
mailto:erbatnp@,citlink.net


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

BEFORE THE ARIZONA POWER PLANT AND TRANSMISSION 
LINE SITING COMMITTEE 

N THE MATTER OF THE APPLICATION OF 
?ORTHERN ARIZONA ENERGY, LLC, IN 
DNFORMANCE WITH THE REQUIREMENTS OF 

60.06, FOR A CERTIFICATE OF 
NVIRONMENTAL COMPATABILITY 
IUTHORIZING CONSTRUCTION OF A 175 MW 

3ENERATING FACILITY AND ASSOCIATED 
’RANSMISSION LINE INTERCONNECTING THE 
3ENERATING FACILITY TO THE ADJACENT 
VESTERN AREA POWER ADMINISTRATION 
jRIFFITH SWITCHYARD, ALL LOCATED IN 
JIOHAVE COUNTY, APPROXIMATELY 9 MILES 
;OUTHWEST OF KINGMAN, ARIZONA 

W I O N A  REVISED STATUTES 40-360.03 AND 40- 

JATURAL GAS-FIRED, SIMPLE CYCLE 

Case No. L-00000FF-07-0134-00133 

Decision No. 

DECISION OF THE ARIZONA POWER PLANT AND TRANSMISSION 
LINE SITING COMMITTEE AND 

CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY 

Pursuant to notice given as provided by law, the Arizona Power Plant and Transmission Line 

;iting Committee (“Committee”) held public hearings at The Hampton Inn, Kingman, Arizona, May 

and 2, 2007, and at the Best Western Executive Suites, Phoenix, Arizona, on September 17 and 18, 

tnd October 15,2007, in conformance with the requirements of Arizona Revised Statutes Section 40- 

!60, et seq., for the purpose of receiving public comment and evidence and deliberating on the 

ipplication of Northern Arizona Energy Project (“NAEP”) by Northern Anzona Energy, LLC 

“Applicant”) for a Certificate of Environmental Compatibility (“Certificate”) in the above-captioned 

:ase. 

The following members or designees of members of the Cormnittee were present for some or 

ill of the hearings on the Application: 

Laurie A. Woodall 

Paul W. Rasmussen 

Chairman, Designee for the Arizona Attomey General. 

Designee for the Director of the Arizona Department of Environmental 

Quality 

Designee for the Arizona Corporation Conmission 

Appointed Member, Energy Office, Arizona Department of Coininerce 

David Eberhart 

Jack Haenichen 
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Jeff Maguire 

A. Wayne Smith Appointed Member 

Mike Whalen Appointed Member, Cities 

Mike Palmer Appointed Member 

Barry Wong Appointed Member 

Gregg Houtz 

Appointed Member , Agriculture 

Designee for the Director of the Anzoiia Department of Water 

Resources 

Joy Rich Appointed Member, Counties 

Jay Moyes of Moyes Storey Ltd. represented Applicant. Staff of the Arizona Corporation 

Commission (“Staff’) noticed their intervention as a party, and was represented by Maureen Scott, 

Esq. Mohave County was granted intervener status and was represented by Kenneth C. Sundlof, Jr., 

Esq. of Jennings Strouss & Salmon, P.L.C. Mr. Jack Ehrhardt was granted intervention in his 

individual capacity. Applicant, Staff, Mohave County, and Mr. Ehrhardt presented testimony and 

sxhibits during the hearings. Several persons presented public comments on the record. There were 

no other interventions or limited appearances. 

At the conclusion of the hearings and deliberations, the Committee, (i) having received and 

considered the Application, the appearances of Applicant and each of the interveners; the evidence, 

testimony and exhibits presented by Applicant and the interveners, respectively; and the public 

comments; (ii) being advised of the legal requirements of Atlzona Revised Statutes Sections 40-360 

to 40-360.13; (iii) upon consideration of the factors identified in Arizona Revised Statutes Section 

40-360.06; and (iv) in accordance with A.A.C. R14-3-213, upon motion duly made and seconded, 

voted to make the following findings and to grant Applicant the following Certificate of 

Environmental Compatibility: 

The Committee finds that there is a need for an adequate, economical and reliable supply of 

electric power within the Western Electricity Coordinating Council (WECC) and the State of 

Arizona, and that Applicant’s proposed Northern Arizona Energy Project u7ould contribute towards 

satisfaction of such need without causing material adverse impact to the environment, as mitigated by 

compliance with the conditions attached to the issuance of the CEC. 
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Northern Arizona Energy, LLC, and its assignee(s), are hereby granted this Certificate of 

Znvironmental Compatibility authorizing construction of a nominal 175 MW natural gas-fired, 

,imple cycle generating facility and associated transmission line interconnecting the generating 

acility to the adjacent Western Area Power Administration Griffith Switchyard (collectively the 

‘Project”). The Project shall comprise no more than four (4) individual simple-cycle natural gas 

:ombustion turbine generator units, each having a nominal capacity of approximately 45 MW. As 

iepicted on the attached Exhibit A, the Project shall be constructed wholly within the perimeter of the 

:xisting Griffith Energy project site, legally described as the Southwest Quarter of Section 6, 

rownship 19 North, Range 17 West, Gila & Salt River Base & Meridian, Mohave County, Arizona, 

:omprising approximately one hundred sixty (1 60 ) acres The Project 

;enerators and step-up transformers will be located within the North seven hundred (700) feet of the 

qorth One-half of the above-described parcel. The transmission line components of the Project will 

)e constructed wholly within the 160 Perimeter so as to interconnect the Project generators to the 

:xisting Griffith Switchyard owned by Western Area Power Administration (“Western”), also located 

vholly within the 160 Perimeter, in a reasonably direct route to be determined by Western and 

ipplicant taking into account appropriate clearances from other existing transmission facilities within 

he 160 Perimeter, and the most feasible point of access into, and the necessary minor expansion of 

he existing Griffith Switchyard as required to complete the interconnection. The transmission line 

;hall not exceed approximately 3,000 feet in total length, and shall be constructed using tubular steel 

nonopole tower structures of the type depicted on the attached Exhibit B, approximately 100 -120 

-eet in height, in total numbers and spacing to be determined in accordance with applicable Western 

nterconnection standards and applicable safety and reliability standards. 

This Certificate is granted upon the following conditions: 

1. This authorization to construct the Project will expire five (5) years from the date this 

Certificate is approved by the Arizona Corporation Commission (“Commission”) unless 

substantial construction activities have commenced; provided, however, that prior to such 

expiration Applicant or its assignee may request that the Commission extend this time 

limitation. 

(the “1 60 Perimeter”). 



2. The Applicant will comply with all existing applicable air and water pollution control 

standards and regulations, and with all existing applicable ordinances, master plans and 

regulations of the State of Arizona, Mohave County, the United States, and any other 

governmental entities having jurisdiction, including but not limited to the following: 

a. all applicable land use regulations; 

b. all applicable zoning stipulations and conditions, including but not limited to 

landscaping and dust control requirements; 

c. all applicable air quality control standards and regulations, and permit conditioiis of 

the Arizona Department of Environmental Quality and/or Federal agencies having 

jurisdiction; and the Applicant shall install and operate selective catalytic reduction 

and oxidation catalyst emission control technologies on each of the four (4) Project 

units; 

d. all applicable water use, discharge and/or disposal requirements of the Arizona 

Department of Water Resources and the Arizona Department of Environmental 

Quality; 

e. all applicable noise control standards; 

f. all applicable regulations and permits governing storage and handling of chemicals 

and petroleum products; 

g. all other applicable federal and state regulations and standards. 

Notwithstanding any conditions above, the NAEP project shall be required to meet the 3. 

Lowest Achievable Emission Rate (“LAER’) for Carbon Monoxide, Nitrogen Oxides, volatile 

Organic Compounds, and Particulate Matter less than ten microns in aerodynamic diameter (PMlo). 

The Applicant shall be required to submit an air quality permit application requesting this LAER to 

the Mohave County Environmental Services Department. LAER shall be determined by the Mohave 

County Environmental Services Department. 

4. Applicant has provided to the Commission a copy of the System Impact Study perfoimed by 

Western Area Power Administration (“Western”), whch Commission Staff has analyzed. 

Applicant will also provide to the Cornmission copies of (i) the Facility Study Agreement 

4 
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with Western and (ii) the Facility Study produced by Western, as soon as they are available 

but no later than 90 days prior to commercial operation of the Project. 

5 .  Applicant will also provide to the Commission copies of the Project’s executed 

interconnection agreement with Western, and the teclmical operating studies which will be 

performed by Western prior to actual physical interconnection of the Project to the Western 

transmission system. 

Applicant will comply fully with all requirements of Western to interconnect the Project with 

the Western transmission system and to ensure compliance with all applicable WECCNERC 

standards, without the implementation of an automated RAS to mitigate any N-1 

contingencies. However, Applicant may rely upon a U S  to mitigate impacts of an outage of 

either (i) the Peacock - Mead 345 kV line or (ii) the Mead 345/230 kV transformer, 

coincident with an extremely low probability of operation of the Liberty Phase Shifter 

moving 450 MW (maximum) power in the Northbound direction. Staff does not consider this 

a variance from our standards because of the remoteness of the possibility of occurrence of 

the Liberty Phase Shifter operation at its maximum limit coincident with either of the two N- 

1 contingencies. 

6. 

7. If Applicant enters into a control area services agreement with a third-party provider, 

Applicant will file with the Commission a copy of such agreement. 

8. Applicant will not set any combustion turbine on its foundation until a Finding of No 

Significant Impact (FONSI) has been issued by Western (or, if an Environmental Impact 

Statement is required for the Project, a Federal Record of Decision has been issued) approving 

construction of the transmission facilities interconnecting the Project to Western’s 

transmission system. 

9. The Applicant will not operate the Project combustion turbine generator units more than 

20,000 aggregate unit-hours per calendar year. 

10. Applicant or its affiliate company will become a member of the Western Electricity 

Coordinating Council (“WECC”) (or its successor), and will file with the Commission a copy 

of its executed MECC Reliability Management System (“RMS”) Ageement. 
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11. In the event that the Griffith Energy project permanently ceases operation, Applicant, its 

successor(s) or assignee(s) shall comply with the requirement in Griffith Energy’s CEC to 

measure and monitor (i) the Project’s annual water use, (ii) annual changes in the 

groundwater table at the well field from which water is pumped for use by the Project, and 

(ii) annual changes in elevation of the existing soil subsidence monitoring monument near 

such well field, and to report all such information annually to the Arizona Department of 

Water Resources and Mohave County. 

12. Applicant, its affiliates, successors and assignees may withdraw groundwater for electrical 

generation and related uses, as was deteimined in its agreement with Griffith Energy and 

according to the following conditions approved in Decision No. 61295: 

(i) The source of water for operation of the Project shall be a new well 
field to be located in only that portion of the Sacramento Valley Basin 
lying south of the Kingman - Oatman Road and West of Interstate 40. 
Any alternative long-term supply of groundwater for the Project 
pumped from any different location must be pre-approved by the 
Arizona Corporation Commission. 

(ii) During the operating life of the Project, the Project’s water usage 
and the water table at the well field shall be metered and measured at 
six-month or shorter intervals and reported to ADWR annually; 
provided, however, that water table measurement may be reduced to 
annually, upon approval by ADWR, if the more frequent measurements 
reflect a consistent trend. 

(iii) A procedure shall be established to annually monitor and report to 
ADWR any reasonably measurable land surface subsidence, using 
methodologies pre-approved in writing by ADWR in accordance with 
generally accepted procedures for measuring subsidence, for so long as 
the Project is using material quantities of groundwater. 

Additionally, when the NAEP facility first begins withdrawing groundwater in connection 

with the Project, Applicant’s withdrawal in any given year shall not exceed 270 acre-feet. 

13. Applicant will, in good faith upon reasonable notice, participate in a Commission sponsored 

workshop or other forum addressing the regional natural gas infrastructure and market. 
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14. Applicant shall pursue all necessary commercially reasonable steps to ensure a reliable 

supply and delivery of natural gas for the Project. 

15. Subject to applicable Federal Energy Regulatory Commission regulations, Applicant or its 

power marketing affiliates will make commercially reasonable good faith efforts in the 

ordinary course of business to market wholesale power from the Project directly or indirectly 

to credit worthy utilities that serve Anzona loads; however, this condition shall not constitute 

any restraint against, nor shall it in any manner restrict, marketing efforts to or transactions 

with any other potential purchaser(s) of power from the Project. 

16. In connection with the construction of the Project, Applicant shall use commercially 

reasonable efforts, where feasible, to give due consideration to use of qualified Arizona 

contractors. 

17. Applicant shall prepare a plan for shutdown, decommissioning and cleanup of the plant site 

which shall be filed with the Commission’s Docket Control section within one year of 

beginning construction. In that regard, the Committee recommends that Applicant work with 

Mohave County and/or any other local governing body with jurisdiction over the plant site to 

ensure that such plan is reasonable, and is followed or amended as needed. 

18. Applicant shall participate in good faith in state and regional transmission study forums, such 

as Southwest Area Transmission Planning Group (“SWAT”) and Central Arizona 

Transmission Study Group (“CATS”) to identify and encourage expedient implementation of 

transmission enhancements, including transmission cost participation as appropriate, to 

reliably deliver power from the Project to its Regional Western grid in a reliable manner. 

19. Within 30 days of the Commission decision authorizing construction of the Project, 

Applicant shall erect and maintain at the site a sign of not less than 4 feet by 8 feet 

dimensions, advising: 

A. that the site has been approved for the construction of an 175 megawatt generating 

facility; 

B. the expected date of completion of the Project; and 

C. phone number for public infoimation regarding the Project. 
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20. In the event that Applicant requests and extension of the term of the Certificate prior to 

completion of the construction, Applicant shall use reasonable means to directly notify all 

landowners and residents within one-mile radius of the Project of the time and place of the 

proceeding in which the Commission shall consider such request for extension. Applicant 

shall also provide notice of such extension to the community of Kingnian and Mohave 

County. 

2 1. Applicants, its successor(s) or assignee(s) shall submit a self-certification letter annually, 

identifying which conditions contained in the CEC as amended, have been met. Each letter 

shall be submitted to the Utilities Division Director on August 1, beginning in 2008, 

describing conditions which have been met as of June 1. Attached to each certification letter 

shall be documentation explaining, in detail, how compliance with each condition was 

achieved. Copies of each letter, along with the corresponding documentation, shall also be 

submitted to the Arizona Attorney General and the Directors of the Arizona Department of 

Environmental Quality, Department of Water Resources, and Commerce Energy Office. 

22. Before construction on this Project may commence, Applicant must file a construction 

mitigation and restoration plan with ACC Docket Control. Applicants shall, within one year of 

completion of the Project, rehabilitate to its original state any area disturbed by construction 

of the Project, except for any road that may be necessary to access the transmission lines for 

maintenance and repair. 

The goals of the Plan will be to: 

- Avoid impacts where practical; 

- 

- 

Where impacts are unavoidable minimize impacts; and 

Focus on site preparation to facilitate natural processes of revegetation. 

Other key elements of the Plan are to: 

- 

- 

Emphasize final site preparation to encourage natural revegetation; 

Avoid (i.e., preserve), where practical, mature native trees; 

- Stipulate a maximum construction conidor width; 

8 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2: 

2t 

2; 

2E 

- Reserve topsoil and native plant materials from right-of-way before grading, and 

respread over the right-of-way after construction is complete; 

Imprint the restored right-of-way to provide indentations to catch seed and water; 

Implement best management practices to protect the soil; 

- 

- 

- Apply restoration methods that have been shown to work in the desert 

environment; 

Prevent the spread of noxious weed or other undesirable species; and 

Apply methods to discourage unauthorized off-highway-vehicle (OHV) use of 

right-of-way. 

- 

- 

23. Applicant shall retain a qualified biologist to monitor all ground clearing/disturbing 

construction activities. The biological monitor will be responsible for ensuring proper actions 

are taken if a special status species is encountered. 

24. Applicant shall salvage mesquite, ironwood, saguaro and palo verde trees removed during 

project construction activities consistent with Arizona’s Native Plant Law and use the 

vegetation for reclamation in or near its original location. 

25. Should cultural features and/or deposits be encountered during ground disturbing activities, 

Applicant shall comply with A.R.S. tj 41-844, which requires that work cease in the 

immediate area of the discovery and that the Director of the Arizona State Museum be 

notified promptly. 

26. If human remains or funerary objects are encountered during the course of any ground 

disturbing activities related to the development of the subject property, Applicant shall cease 

work and notify the Director of the Arizona State Museum in accordance with A.R.S. tj 41- 

865. 
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e Applicant, its successor(s) or assignee(s) after notice and hearing, is found to have failed to 

comply with any conditions herein, the Commission shall impose appropriate sanctions 

up to and including the revocation of the authority to construct facilities granted by the 

Commission decision, which would result in the CEC being rendered null and void in its 

entirety. 

GRANTED this 15th day of October, 2007. 

ARIZONA POWER PLANT AND 
TRANSMISSION LINE SITING COMMITTEE 

BY 
Laurie A. Woodall, Chairman 
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BEFORE THE ARIZONA POWER PLANT 

AND TRANSMISSION LINE SITING COMMITTEE 
RECEIVE 

m1 OCT -4 p 1 

N THE MATTER OF THE APPLICATION OF 
JORTHEN ARIZONA ENERGY, LLC FOR A 
:ERTIFICATE OF CONVENIENCE AND 
JECESSITY AUTHORIZING 
IONSTRUCTION OF A 175 MW NATURAL 

YACILITY AND ASSOCIATED 
’RANSMISSION LINE TO THE WESTERN 

?AS-FIRED SIMPLE CYCLE GENERATING 

CGA POWER ADMINISTRATION 
“WAPAyy) GRIFFITH SWITCHYARD. 

CASENO. 133 A Z  CGZP CGkiF: is :  
DOCKET CONT’Rl 

DOCKET NO. L-00000FF-07-0134-00133 

NOTICE OF FILING ERRATA 

Staff of the Arizona Corporation Commission hereby files an Errata to Page 6, Paragraph 12 

If the draft CEC, which was filed on October 3, 2007, to reflect the new agreements with Mohave 

Zounty . 

RESPECTFULLY SUBMITTED this 4’ day of October 2007. 

Maureen A. Scott, S ‘or Staff C 
Legal Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 
(602) 542-3402 

3riginal and Twenty-Eight i28) copies 
if the foregoing filed this 4 day of 
3ctober 2007 with: 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Copy;f the foregoing mailed 
this 4 day of October 2007 to: 

Greystone Arcadis 
630 Plaza Drive 
Highlands Ranch, Colorado 80 129 

... 

OCT 0 4 2007 
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Zopies of the foregoing e-mailed 
.his 4th day of October 2007 to: 

Laurie Woodall, Chairman 
4rizona Power Plant & Transmission 
Line Siting Committee 

1275 West Washington 
Phoenix, Arizona 85007 
Laurie.Woodall@,azag.gov 

Jay I. Moyes 
Moyes Storey 
Viad Corporate Center 
1850 North Central Avenue 
Suite 1100 
Phoenix, Arizona 85004 
1 imoves@Jawms. com ,. 

Kenneth C. Sundlof, Jr. 
Jennings, Strouss & Salmon, PLC 
The Collier Center, 11" Floor 
201 East Washington Street 
Phoenix, Arizona 85004-2385 
Sundlof@,sslaw.com - 

Jack Ehrhardt 
4105 N. Adams St. 
Kingman, Arizona 86409 
hualapaiplanning@,citlink.net 
cerbatnp@,citlink.net 

2 
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11. In the event that the Griffith Energy project permanently ceases operation, Applicant, its 

successor(s) or assignee(s) shall comply with the requirement in Griffith Energy’s CEC to 

measure and monitor (i) the Project’s annual water use, (ii) annual changes in the 

groundwater table at the well field from which water is pumped for use by the Project, and 

(ii) annual changes in elevation of the existing soil subsidence monitoring monument near 

such well field, and to report all such information annually to the Arizona Department of 

Water Resources and Mohave County. 

12. Applicant, its affiliates, successors and assignees may withdraw groundwater for electrical 

generation and related uses, as was determined in the revised and restated agreement between 

Mohave County and Griffith Energy and in NAEP’s recent agreement with Mohave County 

and according to the following conditions approved in Decision No. 61295: 

(i) The source of water for operation of the Project shall be a new well 
field to be located in only that portion of the Sacramento Valley Basin 
lying south of the Kingman - Oatman Road and West of Interstate 40. 
Any alternative long-term supply of groundwater for the Project 
pumped from any different location must be pre-approved by the 
Arizona Corporation Commission. 

(ii) During the operating life of the Project, the Project’s water usage 
and the water table at the well field shall be metered and measured at 
six-month or shorter intervals and reported to ADWR annually; 
provided, however, that water table measurement may be reduced to 
annually, upon approval by ADWR, if the more frequent measurements 
reflect a consistent trend. 

(iii) A procedure shall be established to annually monitor and report to 
ADWR any reasonably measurable land surface subsidence, using 
methodologies pre-approved in writing by ADWR in accordance with 
generally accepted procedures for measuring subsidence, for so long as 
the Project is using material quantities of groundwater. 

Additionally, when the NAEP facility first begins withdrawing groundwater in connection 

with the Project, Applicant’s withdrawal in any given year shall not exceed 270 acre-feet. 

13. Applicant will, in good faith upon reasonable notice, participate in a Commission sponsored 

workshop or other forum addressing the regional natural gas infrastructure and market. 

6 



Line Sitting Committee, May 1-07 
RE; Intervention Status request. 

Chairman Woodall; 

Per your request today, docket control has supplied a copy of a letter they sent 
me, letting me know that the docket # was wrong on my submittal to them-April 23 -07. I 
told them that they gave me the # that they say is wrong, but they wanted me to change it, 
and send it back, so I did. At that time I asked them was there anything else I should do 
and would this application still be ok- and they said this is all I had to do. 

I am requesting you approve my request for intervention status. 
First and for most is that the public access to our system is of utmost 

importance to our Democracy. I was never notified by Docket control that I was under a 
time line. When I received their letter I double-checked with them if all was well. They 
said yes. When I talked to them yesterday, they again said I was good to go. 

the A.A.C. and it says 5 days prior. I did submit to docket control within that time line 
and sent to the applicant with in 5 days also 

am changing my status to lone citizen of Mohave County. With some usual 
circumstances, I have met the intent of the filing and request your granting my request. 

I have also given you a copy of what I was given about the submittal time from 

I was also not aware or told by anyone that I could only represent myself and I 

Respectfully submitted 
Jack Ehrhardt.. . . . ..Lone citizen 
4 105 n. Adams street 



January 1,2007 

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

RE: MOTION TO INTERVENE in the Application o ompany for 
increase in its Rates and Charges for utility service. 

DOCKET NO. W-01234A-07-0567 

My name, address and telephone number are 1 

I wish to intervene in the applicatio 
by ABC Water Company. I am a c 
therefore have an interest in the 

I hereby certi 
Company, 12 

Sincerely, 

er Rates and Charges filed 
ustomer of the Utility and 

1 increase in the water rates. 

vention has been mailed to ABC Water 

John & Jane Smith 
123 Sample Street 
Anytown, AZ 85000 
Telephone (602) 123-1 234 

CC: Arizona Corporation Commission (1 3) 
ABC Water Company (1) 

S MPLES MPLES MPLES MPLES NIPLE 
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INTERVENTION 

Persons desiring to intervene must file a written Motion to Intervene with the Arizona 
Corporation Commission (original and thirteen copies), which Motion must also be 
served upon the Company or its counsel, and should, at the minimum, contain the 
fo 1 Io w ing : 

1. The name, address and telephone number of the proposed intervenor and 
of any party upon which service of documents is to be made if different 
than the intervenor. 

2. A short statement of the proposed intervenors interest in these proceedings 
(e.g., a customer of the company, a shareholder of the Company, a 
Competitor, etc.) 

3. A statement certifying that a copy of the Motion to Intervene has been 
mailed to the company or its counsel. 

Motions to Intervene should be filed at least 5 days before the hearing. Failure to 
intervene will not preclude any customer from appearing at the hearing and making a 
statement on his own behalf. 

NOTICE 

Pursuant of rule R14-3-102: 
Arizona Corporation Commission shall be limited in size to 8 '/z x 1 1  inches. 

all formal documents and other papers filed with the 

There will be NO EXCEPTIONS to the rule! All others will be returned. 

An original and thirteen (13) copies of all documents MUST be filed along with i! 
complete and signed Docket Control Cover Sheet. 





NEPA Process for the NAEP 
*\ * 

What is theWestem Area Power 
Administration? 
Western’s Role in the Northern Arizona 
Energy Project 
NEPA Process - What have we done and 
where do we need to go 

&r- 
%E!?? - 

Service territory 

15 western and central states 

Almost 17,000 miles of transmission lines 
Markets and transmits about10,OOO MW of 
power from 56 hydropower plants and 
from the U.S. entitlement at Navajo 
Generating Station near Page, AZ 

EXHIBIT (-) 
<. , 

What is Western? 

Western is a Federal power marketing agency under 
the U.S. Department of Energy. 

“We market and deliver reliable, cost-based 
hydroelectric power and related services.” 

-Wcrtem’s Stmlegic P l a ~  Sepl 2003 

Western’s Transmission System 
7 * 

1 



I ‘  

I 

Western’s Agency Action 

ez!!? M - 

Whaf we’ve done in NEPA Process 

Determination 
- EA determination approved 2/27/07 (see 

1 
on NAEP’s proposal to limit output to 

50 average MW or less 

whether or not to prepare an EIS 
- EA to support a Western determination on 

M - - 
I I I I 

What we’ve done in NEPA Process 
-4 L 

EA Notification and solicitation for input 
- Mailed March IO, 2007 
- Distributed to 2 16 parties, including 

surrounding landowners, agencies and Tribes 

http //\m \+ uapa govltran~missionlinternaep htin 
- Posted on Western’s website 

- Input requested by March 3 I, 2007, to help 
define scope for EA - constitutes Western’s 
scoping process 

Whaf we’ve done in NEPA Process 
a- 

* Invited agencies to participate in the NEPA 
Process 
- Mohave County accepted invitation 
- Response from Arizona Department of Water 

Resources pending 

3 



BEFORE THE ARIZONA COWERATION COMMISSION SEPT. 13-07 
Docket # 1-OOOOOff-07-0134-00133 EXHIBIT 

Commissioners and line sitting Committee Members, 

Greetings, Herbert Guenther, Director of A.D.W.R. in his June 4-07 letter to the 
A.C.C. Commissioners states “we are reminded daily that the best future water supply is 
the one we don’t use today; that is, every gallon of water we save through conservation is 
one we have for tomorrow”. 

It is the responsibility of the A.C.C. in the review process in issuing a certificate of 
Environmental compatibility to weigh the simple basic facts .Historically big business 
needed support fiom big government to flourish and make our economies strong. This 
paradigm has shifted as we look to using more sustainable practices in all aspects of 
community development. Growing Smarter is our adopted model. Climate change with 
ice shelf s melting around the world has made all people reconsider the influence of 
human activity and how it directly affects our life supporting Eco-System. If we had 
acted sooner we would not be in the alarming state we are in today. This goes for the 
water management decision we make today. 

to face the fact that the applicant of the Griffith power plant, Northern Energy project has 
refised to use the Best Available Current Technology in water conservation measures for 
their power plant. They simply want to take the water to increase their profit margin and 
forget the community, so they refuse to use viable dry cooling technology. Dry cooling 
technology is used in Boulder City Nevada and all over the world. 

desert state, then the term environmental compatibility means nothing and we are not 
executing mature leadership for our future generations. Wet cooled energy production 
simply does not belong in the arid, drought stricken desert. There are wet areas in the 
county where these power plants can go. If these types of applications are turned down, 
these corporations are not hurt, they simply chuckle and say to themselves; boy they were 
smart, and move on to somewhere else, probably where there is abundant water. 

Reference ‘Water and Power: inexorably tied to Arizona’s growth” .Richard 
Rush fo rt h. 

You combine this simple concept with the fact that the Government and the 
citizens of Mohave County enacted in their General Plan that gas fired power plants 
should be dry cooled .What more needs to be stated. The current existing county 
Government does not feel compelled to defend the policy for its citizens, but the A.C.C. 
must or be in violation of the heart and intent of the process to determine Environmental 
Compatibility. 

explains the flawed A.D.W.R. report on the water supply evaluation. 

In the context of Director Guenther’s letter on saving every gallon we are required 

If the A.C.C. approves th s  power plant or any other wet cooled power plant in our 

Please also reference the, North West Arizona Water Shed Council letter that 

The citizens of Arizona appreciate you honest and sincere consideration. 

Respectfblly ; Jack North Adams St Kingman az, 
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BEFORE THE ARIZONA POWER PLANT 

AND TRANSMISSION LINE SITING COMMITTEE 

IN THE MATTER OF THE APPLICATION OF ) 
NORTHERN ARIZONA ENERGY, LLC FOR A ) DOCKET NO. L-00C)QOFF-07-0134-0133 

N 

a- =: 
00 - m CERTIFICATE OF CONVENIENCE AND 1 

0 
AND NECESSITY AUTHORIZING 1 
CONSTRUCTION OF A 175 MW NATURAL ) m a  -0 

m +n - 
00 fQ - ox 9. -* 

rn -I= -0 
3rJW 1 
om 7 f3 
‘ E  ADMINISTRATION (“WAPA”) GRIFFITH ) 

1 x -  

OQ w m 
x7.3 “ 

GAS-FIRED SIMPLY CYCLE GENERATING ) 
FACILITY AND ASSOCIATE TRANSMISSION ) 
LINE TO THE WESTERN AREA POWER 

SWITCHYARD 

a 

NOTICE OF FILING EXHIBITS 

NOTICE IS HEREBY GIVEN that Mohave County (“Mohave”) is filing the following 

exhibits with Docket Control: 

Mohave-00 1 Map of well sites 

Mohave-002 Zoning and subdivision map 

Mohave-003 Water studies (USGS, Manera) 

Mohave-004 ADWR/USGS presentation and agreement between 
Mohave County and ADWR related to the water study 

Mohave-005 Mohave general plan 

Mohave-006 ADWR agreement re water studies 

Mohave-007 Griffith agreement dated April 26, 1999 

Mohave-008 Griffith agreement dated September 4,2007 

Mohave-009 Recent map of the Sacramento Aquifer and lay out the 
boundaries of the GVID, other water companies 

24 

26 

Mohave-0 10 Well field reports and test results 
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Mohave-0 1 1  ADWR Reports 

Dated this 1 2'h day of September, 2007. 

JENNNGS, STROUSS & SALMON, P.L.C. 

~ BY 
Kenneth C. Sundlof, Jr. 
The Collier Center, 1 1 th Floor 
201 East Washington Street 
Phoenix, Arizona 85004-23 85 
Attorneys for Mohave County 

ORIGINAL AND 28 COPIES of the 
foregoing hand-delivered on this 12'h day 
of September, 2007, to: 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, AZ 85007 

COPY of the foregoing hand-delivered 
this 12'h day of September, 2007, to: 

Laurie Woodall, Chairman 

TRANSMISSION LINE SITING COMMITTEE 
1275 West Washington Street 
Phoenix, AZ 85007 

ARIZONA POWER PLANT & 

Jay Moyes 
MOYES STOREY 
Viad Corporate Center 
1850 North Central Avenue, Suite 1 100 
Phoenix, A 2  85004 
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Maureen A. Scott 
Senior Staff Counsel 
Legal Division 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, A 2  85007 

Ernest Johnson 
Uti1 i ties Division 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, A 2  85007 

Lyn Farmer 
Hearing Officer 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, A 2  85007 

Ed Ranger 
11 10 W. Washington Street 
Phoenix, AZ 85007 

Joy Rich 
501 N. 44'h Street 
Suite 100 
Phoenix, AZ 85008 

Barry Wong 
5025 N. Central Avenue, Suite 621 
Phoenix, AZ 850 12 

Jack Haenichen 
1700 W. Washington Street, Suite 600 
Phoenix, AZ 850 12-2 I05 

Gregg Houtz 
3550 N. Central Avenue, 4~ Floor 
Phoenix, AZ 85012 
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Wayne Smith 
6106 South 32nd Street 
Phoenix, AZ 85040 

Honorable Mike Whalen 
Mesa City Council 
20 E. Main Street 
Mesa, AZ 8521 1 

David Eberhart 
6801 W. Astor 
Peoria, AZ 85372 

Jeff McGuire 
c/o Morgan McGuire 
15806 N 59th Dr. 
Glendale AZ 85306 

COPY of the foregoing sent 
via Federal Express this 12& day 
of September, 2007, to: 

Mike Palmer 
604 Hovland 
Bisbee, AZ 85603 

Greys t one Arcadi s 
630 Plaza Drive 
Highlands Ranch, CO 80 129 

Jack Ehrhardt 
4105 N. Adams Street 
Kingman, AZ 86409 
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HYDROGEOLOGIC EVALUATION 
Of 

GOLDEN VALLEY 
Mohave County, Arizona 

FOR THE 
M o m .  COUNTY BOARD OF s u ~ ~ ~ v ~ s o ~ s  

GOLDEN VALLEY COUNTY IMPROVEMENT DISTRICT #I 

9, 

by 
Paul A. Manera 

Manera, Inc. 

Revised August 29, 199 1 
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August 2 9 .  1991 
CONSLILTANTS 
1N WATER RESOURCES 

Arizona Department of Water Resources 
15 South 15th Avenue 
Phoenlx, AZ 8500,7 

Attention: Mr. Steven Szyprowski 

Re: Golden Valley County Improvement District 81 

Gentlemen: 

The Golden Valley County Improvement District #l requests a review 
of the enclosed report to establish a letter of ground water 
availability for the projected 56.573 lots within the District. 

As stated within the report, wells. transmission pipelines and 
storage facilities are already in place and In some cases the 
infrastructure to supply water to individual lots within some 

Therefore. subdivisions is presently under construction. 
applications for Certificates of Adequacy of the Water Supply 
should soon be filed with the Department. 

Thank you for your immediate response. 

Sincerely. 

Paul A, Manera 

cc: Mohave County Board of Supervisors 

5251 N i4W s;REEl 
SUlTE 302 WOENIX 
ARIZONA. 85016 

(602) 263-0356 
MOHAVE-003 
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INTRODUCTION 

The Sacramento Valley basin is located in Mohave County in 
northwestern Arizona and encompasses approximately 1,500 
square miles. The basin is typlcal of the northwest- 
trending alluvial basins of the Basln and Range Province 
that consists of alluvium-filled basins separated by 
elongated fault-block mountain ranges (Rascona. 1991). 
The mountains bounding the basin are the Cerbat Mountains 
to the east and the Black Mountains on the west. 

U.S. Highway 66, extending from Kingman to Oatman divides 
the Sacramento Valley. This report is primarily concerned 
with that portion of the basin north of U.S. Highway 66, 
which is locally referred to as Golden Valley. Golden 
Valley is further subdivided by Highway 68 Into a northern 
third and southern two-thirds. 

The Golden Valley County Improvement District #1 (GVCID #1) 
encompasses forty square miles located on the west side of 
Golden Valley, consisting of T. 21 N., R. 19 W. except for 
the six westernmost sections (Sections 6, 7, 18, 19, 30 and 
31) and Sections 24 - 29 and 32 - 36 in T. 22 N., R. 19 W. 
as shown on Plate I. 

The Golden Valley County Imgrovement District #l was 
organized in 1976. In late 1988, the District authorized 
the development of a master plan and implementation of water 
supply to satisfy the development of the GVCID #1. Sunrise 
Engineering, Inc. was selected as the Prime Engineer with 
Manera, Inc. to design and oversee the construction of the 
two water wells. The bonds to finance the construction of 
two wells, two storage tanks and the water distribution 
lines were sold in February. 1991. 

The wells have been completed and tested, the storage tanks 
are in place and completion of construction and pressure 
testing of the pipeline is scheduled for November, 1991. 
Water delivery is scheduled to start in November, 1991. 
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Active Demand 

At the time of authorization to proceed with the project, 
January 1991, there were approximately 450 homes in the 
District utilizing approximately 48 acre feet per year. 
With the exception of a few residents who had private wells. 
most of the homes were provided water through truck/trailer 
hauling operations. 

Projected Number of Lots 

Eight sections, Sections 4, 5, 8, 9, 16, 17, 20 and 32, T. 
21 N., R. 19 W. are presently under the jurisdiction of the 
Bureau of Land Management (BLM) and one sectfon, Section 32, 
T. 22 N., R. 19 W. is owned by the State of Arizona. The 
BLM expects to trade or sell all of these sections, with the 
exception of Section 32, T. 21 N., R. 19 W., within the next 
five (5) years and the State of Arizona expects to trade or 
sell Section 21, T. 22 N., R. 19 W. within the same time 
frame, therefore, thirty nine (39) of the forty (40) 
sections are considered in determining the demand of the 
GVCID #1 

The thirty nine (39) sections are classified as: 

15 fee sections with 2.5 acre lots which 
can be split once, 512 lots per section 

14.65 fee sections with 3 lots par acre, 
1920 lots per section 

Valley Park Estates, single family 

Shipp Estates, single famlly 

Section 11. multifamily 

Monte Carlo Village, mobile homes 

Horizon Estates Tract 3030, multifamily 

Liem Estates. multifamily 

Crystal Springs 

Crystal Springs 11 

lots 

'7.680 

28,120 

185 

279 

595 

185 

354 

398 

63 

123 
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Crystal Springs Estates 111, 
single family 423 

Villas de Estrella. multifamily 2 , 8 0 0  

Projected lots, fee land 41.213 

8.00 government sections 
with 3 lots per acre 
1920 lots per section 

Total projected lots 

These projections includes the 3,963 lots prevlously awarded 
water adequacy (ADWR, December 11, 1987, Crystal Springs. 
Mohave County, Letter of Adequacy to Dept. of Real Estate). 

Plate 1 illustrates the land classification and high density 
areas described above. 

Projected Demand 

The average daily demand utilized in these computations is 
200 gallons per day per residential unit. The rationale for 
the use of this residential unit demand is: 

1. the average daily demand per residential unit of 
the Dolan Springs Water Company ranges from 179 
to 185 gallons (ADWR open files, Crystal Springs 
Water Co.; 

2. The average daily demand established in Golden 
Valley Improvement District #1 is 96 gallons per 
residential unit (ADWR open files, Crystal Springs 
Water Co. ; 

3. ADWR estimated a daily demand of 200 gallons per 
residential unit in the Golden Valley area (ADWR 
open files, Memo, szyprowski to Kleinman, 
12/11/87, Crystal Sprlngs Water Co.). 

4 .  Allocation of 200 gallons per day per residential 
unit in the GVCID X 1  Policy and Procedure 
Memorandum No. 90-1 (Appendix B) 

Then the calculated demand is: 

Fee land 200 (gpd/ru) X 41.213 (fots)/325,851 
= 25.30 ac/ft/day 

25.302 X 365 = 9,234.5 acre feet per year 
(rounded to 9,235 acre feet per year) 
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Federal and State Land 

200 (gpd/ru) X 15,360 (lots)/325,851 
= 9.43 ac/ft/day 

9.43 X 365 = 3,441.95 acre feet per year 
(rounded to 3,442 acre feet per year) 

For a total projected annual demand of: 

9,235 + 3.442 = 12,673 acre feet 

with a one hundred (100) year demand of: 

12,673 X 100 = 1,267,300 acre feet. 

SUPPLY 

Wells 

Two production wells were constructed within the GVCLD #1 
boundaries as the initial water supply for the GVCID #I. 
The locations of these wells are: 

Well 1 SE%,SE%,SE% of Section 13, and: 
Well 2 NE%,NE%,NE% of Section 25, 

T. 21 N., R. 19 W. 

Storaqe Facilities 

Two storage tanks were constructed to service the initial 
development of the GVCID #l. These storage facilities are: 

Storage Tank "A" 750,000 gallon reservoir located 
in the SW,SEJc.SEk of Section 36, 
T, 22 N., R. 19 W. 

Storage Tank "B'' 300,000 gallon reservoir located 
in the SE%,SE%.SEk of Section 28, 
T. 21 N.. R. 19 W. 

Storage Tank "A" will initially supply Pressure Zone C-1 and 
later will supply other areas in the northern portion of the 
Distrlct. Storage Tank ''Bn is scheduled to supply those 
areas in the southernmost fifteen sections. 
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Pipelines 

Twenty three and one half miles of transmission pipelines 
are under construction as the initial phase of development 
of the GVCID #l. More than twenty miles of these pipelines 
are presently In the ground and the remaining footage will 
be completed by the first of November. The transmission 
lines consist of: 

8 inch diameter 
10 inch diameter 
12 inch diameter 
14 inch diameter 
16 inch diameter 
18 inch diameter 
24 inch diameter 

Total Transmission 

4.25 miles 
8.00 
6.50 
1.50 
1.50 
1.00 

-75  ---------- 
Pipeline 23.50 miles 

A number of distribution lines within the fndlvidual areas 
of development are being constructed by developers 
concurrently with the transmission plpeline construction. 

The locations of the wells, storage reservoirs and 
transmission pipelines are illustrated on Plate 1. 

HYDROGEOLOGY 

Geoloffy 

The mountains bounding the Golden Valley portion of the 
Sacramento Valley consist of intrusive and metamorphosed 
Precambrian igneous rocks in the Cerbat Mountains to the 
north and east. Cretaceous and Tertiary volcanic rocks are 
present in the Black Mountains to the west and the southern 
end of the Cerbat Mountains on the southeast. These 
volcanic rocks include basalt flows, basaltic andesite 
flows, rhyolite and rhyolite tuffs (Wilson and Moore, 1959). 

The basin is bounded by step faulting on both the east, the 
basin - Cerbat Mountains boundary, and the west, the basin - 
Black Mountains boundary. The thickness of the alluvial 
fill in the middle of the Sacramento Valley, near the south 
end of Golden Valley, has been estimated to exceed 4,000 
feet (Glllespie & Bentley, 1971, Plate 2). 
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The alluvial deposits in the basin have been divided into 
older, intermediate and younger units by Gillespie and 
Bentley (1971). These units are reflected in the Geologic 
Cross Section A-A', Figure 1. The younger unit is easily 
identified across the cross-section as is the intermediate 
unit. The contact between the intermediate unit and the 
older unit is evident on the northwestern end of the cross 
section near the mountains but becomes somewhat obscure 
toward the middle of the basln. 

Review of the lithologic logs of wells in Golden Valley 
-strongly suggests that the lateral variation in these units 
is great. An example of this lateral variation can be 
observed between Valley Pioneer Well 4 (NW%.NE%.NE% of 
Section 8, T. 21 N., R. 18 W.) in which the three units are 
present, but the materials represented in the drill cutting 
samples are all, but a few particles below 1,030 feet, 
granitic sands and gravels with clay while In the GVCID #1 
wells in which the majority of the materials in the three 
units are volcanic sands, gravels and clays, although fine 
grained quartz sands are present. The reason for this 
variation can be explained by the source area of the 
sediments, with granitic and metamorphic materials eroded 
by the relatively high runoff of the Cerbat Mountains 
carried to the northern and eastern portions of the basin 
while the volcanic materials of the Black Mountains to the 
w e s t  and southern end of the Cerbat Mountains to the 
southeast of Golden Valley provides the source for the basin 
materials on the west side and south in the basin. 

The lithologic logs'for the two new production wells are 
included as Appendix C. The downhole logs of Well 1 are 
illustrated in Flgure 2 and the downhole logs of Well 2 are 
included in the pocket with this report. 

Well Characteristics 

Two production wells were constructed and tested to supply 
water for the initial development of the Golden Valley 
County Improvement District #1. Additional wells will be 
drilled to maintain a demand-supply ratio which will allow 
growth to continue as housing demand occurs. 

Well 1 

S E k .  SE%,  SEk of Section 13, T. 21 N., R. 19 W. 

Total Depth 1,335 feet. 

Bore and Casing Diameter 26 inches x 16 inches. 
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Perforated Area 2.5 x 1/8th inch cuts, 60 cuts 
per foot, 900 feet to 1,330 
feet. 

Static Water Level 921 feet. 

Yield and Drawdown 689 gpm with 76 feet. 

Water Temperature 39 degrees C. 

Well 2 

NE%, WE%, NE% of Section 25, T. 2 1  N.. R. 19 W. 

Total Depth 1,230 feet. 

Bore and Casing Diameter 26 inches x 1 6  inches. 

Perforated Area 2.5 x 1/8th inch cuts, 60 
cuts. per foot, 875 feet to 
1,225 feet. 

Static Water Level 866 feet. 

Yield and Drawdown 704 gpm with 38 feet. 

Water Temperature 39 degrees C. 

Withdrawal 

Withdrawal from the Sacramento Valley ground water aquifer 
has been estimated at 119,000 acre feet during the period 
1964 - 1990 (26 years) (Rascona, 1991) .  During the period, 
1964 - 1980, 95 percent of the withdrawal of 96,000 acre 
feet or 91,200 acre feet was from the aquifer within the 
Golden Valley portion of the Sacramento Valley. The majority 
of this withdrawal was from the Cyprus (Duval) Well Field 
(withdrawal from the Cyprus (Duval) Well Field was 3,500 gpm 
for the 16 year period, 1964 - 1980, for a total 90,328 acre 
feet). During the last ten years it is estimated that 
approximately one quarter of the withdrawal of 22,000 acre 
feet from the Sacramento Valley was from the Golden Valley 
portion of the aquifer. Thus, approximately 96.700 acre 
feet of the total withdrawal of 119,000 acre feet from the 
Sacramento Valley aquifer occurred in the Golden Valley 
portion of the aquifer, during the 26 year period, 1964 - 
1990. 
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Water Level Chanqes and Rates of Decline 

The water levels measured in the deep wells in Golden Valley 
in 1964 and 1990 are given in Table 1 (ADWR Open Files). 
The average annual rates of decline were calculated for each 
of the wells in the basin (shown on Table 1). A n  average 
annual rate of decline for the basin was calculated by 
averaging the rate of decline of all the wells, In most 
cases the length of measurement was roughly 26 years. The 
range of the average annual rates of decline is 0.2277 feet 
to 1.1602 with one anomaly of 0.0882 In a relatively new 
well (6.8 years). Based on these rates of decline, the 
average annual rate of decline for the Golden Valley portion 
of the Sacramento Valley was calculated to be 0.6694 feet 
or if the anomaly is removed, 0 . 1 5 2 5  feet. All further 
calculations will be based on the more conservatlve 
basinwide annual rate of decline of 0.7525 feet. 

Rascona (1991) cites a decline of 26 feet in an 11 year 
period (1979-1990) giving an annual rate of decline of 2 . 3 1  
feet in one public supply well north of Highway 68. The 
lithologic logs of wells in that area clearly demonstrate 
that the aquifer contains large amounts of clays and that 
the subsurface materials are moderately to strongly cemented 
in the area of this well. Further, as a public supply well, 
the pumping cycle has frequent on-off periods, thus, the 
cone of depression surrounding this wall does not have an 
opportunity to completely recover to the true static water 
level. Consequently, it is believed that this well and the 
proported rapid rate of decline of the water level in this 
well is not characteristic of the bash as a whole. This 
conclusion appears reasonable as another of the Valley 
Pioneer Water Company wells, also a public supply well, 
north of Highway 68 ( S E % , W , N W %  of Section 9, T. 21 N., R. 
18 W.) reflects an annual rate of decline of .only 1.1647 
feet for the 25.5 year period, 1964 -1990 and many other 
wells in the basin have even smaller rates of decline in the 
water level. 

The fact that the withdrawal from the basin was much larger 
during the first sixteen (16) years of the period of 
withdrawal than the last nine (9) years is of little 
importance on the rate of decline. All aquifers are known 
to average the effect of withdrawal over time, therefore, 
the fact that the heavy withdrawal occurred in the early 
years and smaller volumes of withdrawal have occurred during 
the latter years has allowed the'cone of depression of the 
well field to recover to reasonable equilibrium. Actually, 
this form of withdrawal probably gives a better rate of true 
decline than if the volumes of withdrawal were reversed. 
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Recharqe 

Rascona (1991) estimated that the ground water outflow of 
the basin is 1,000 acre feet per year. Normally, the 
recharge equals the outflow of the basin. Assuming this is 
true in the Sacramento Valley, the recharge to the basin 3s 
about 1,000 acre feet per year. Golden Valley constitutes 
approximately one third of the Sacramento Valley, therefore, 
the expected recharge in the Golden Valley area is one third 
of 1,000 acre feet or 333 acre feet per year. 

Withdrawal From Storage 

Subtracting the recharge, 8,658 acre feet (333 x 2 6 ) ,  from 
the total withdrawal gives the volume of withdrawal from 
storage. 

96,700 - 8,658 = 88,042 / 26 = 3,386 acre feet per year 

Thus, withdrawal of 3,386 acre feet of water per year causes 
a rate of decline in the water level in the Golden Valley 
aquifer of 0.7525 feet per year. 

Transmissivity (T) 

The transmissivities of the aquifer penetrated by the 
vertical axes of the surface points of Wells 1 and 2 were 
calculated from the drawdown measurements collected during 
the 72 hour constant rate pumping test run on each well. 
Figures 3 and 4 show the calculatlons. The transmissivities 
calculated are 17,000 gpd/ft for Well 1 and 37,000 gpd/ft 
for Well 2. The pumping test field data is included as 
Appendix D. 

Dividing the transmisslvities by the specific capacity gives 
a constant for the Theis estimate of T of 1,800 for the 
Golden Valley portion of the Sacramento Valley. Utilizing 
this Theis estimate of T, the transmissivities of the C y p r u s  
(Duval) wells were calculated and are shown on Table 2. 

Toy (1987) estimated transmissivities of 27,000 gpd/ft in 
a well located in the NW%, N W ,  NW% of Section 8, T. 21 N., 
R. 18 W. and 10,000 gpd/ft in a well located in the SEX, 
NWX, SEL of Section 5, T. 21 N., R. 16 W. 

Thus it appears that the range of transmissivities in 
aquifer in the central portion of the Golden Valley basin 
ranges from approximately 8,000 gpd/ft to 37,000 gpd/ft. 
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TABLE 2 

Well Characteristics and Aquifer Parameters 

in the Northern Half of the Sacramento Valley (Golden Valley) 

Data taken from drillers' 

We1 1 P e r f  Q 

Duval 1 365 642 

Duval 2 270 720 

Duval 3 163 838 

Duval 4 170 910 

Duval 5 300 1300 

GV 1 409 689 

GV 2 350 712 

SWL 

730 

860 

820 

910 

725 

921 

866 

DD 

133 

152 

192 

56 

64 

74 

35 

files and field tests. 

sc 
4.83 

4.74 

4.36 

16.25 

20.31 

9.31 

20.34 

EST K DATE 

8742 23.95 3/66 

8579 31.78 10/64 

7892 48.41 2/67 

29413 173.01 10/64 

36761 122.53 10/64 

15827 38.69 4/91 

37171 106.20 7.91 

Where : 

Perf. A r e a  Lineal feet of perforated casing in well 
Q Rate of Discharge 
SWL Static Water Level 
DD Drawdown of water level during pumping 
sc Specific capacity of well (Q/DD) 
T Trasnmissivity of aquifer at well 
K Permeability (T/Perf. Area) 

MOHAVE-003 



Chemistry of the Ground Waters 

The ground waters from both wells constructed to supply the 
demand for the Golden Valley County Improvement District #l 
fall within the inorganic and radiometric parameters set by 
the Arizona Department of Environmental Quality (ADEQ) for 
human consumption. The analyses of these waters are 
Included as Appendix E. 

Available chemical analyses indicate that the total 
dissolved solids content of ground waters from wells in the 
GoldenValley portionof the Sacramento Valley aquifer range 
f r o m  170 to 420 milligrams per liter (mg/l). 

IMeACT 

The average annual rate of withdrawal of 3,719 acre feet for 
the past 26 years has resulted in an average annual rate of 
decline of 0.7525 feet in the Golden Valley portion of the 
Sacramento Valley. Three hundred and thirty three (333) 
acre feet of that average annual withdrawal is replaced by 
recharge resulting in a withdrawal of 3,386 acre feet from 
storage. 

The projected annual demand for the 41.213 units on the fee 
land within the Golden Valley County Improvement District 
#1 is 9,235 acre feet. Subtracting the recharge of 333 
acre feet leaves 8,902 acre feet withdrawn from storage. 

The projected annual demand for the 15,360 lots on the 
federal and state land within the GVCID #1 is 3,442 acre 
feet, giving a total projected additional annual withdrawal 
from the Golden Valley aquifer of: 

8,902 + 3 , 4 4 2  = 12.344 acre feet 

Dividing the annual demand withdrawn from storage by the 
present annual volume withdrawn from storage gives the ratio 
of' impact on the aquifer. Thus: 

Fee land 
Government land 

Total ratio of impact 

8.902 / 3.386 = 2.6291 
3,442 3,386 = 1.0165 ------- 

3.6456 
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Present water usage within the GVCID #1 is overlapped by the 
projected use, then: 

48 acre feet / 550 acre feet = -0813 

or nine (9) percent of the projected rate of decline in the 
water level is accounted for by present withdrawal. 

Thus, the impact of additional withdrawal is calculatedas: 

Fee land 2.6291 X 0.7525 = 1.9784 feet per year 
Government land 1.0615 X 0.7525 = 0.7988 feet per year 

Total projected additional impact 2.7712 feet per year 
Adding the present rate of decline 0.7525 feet per year 
Subtracting the overlap of 9 percent 0.0873 feet per year 

Total projected annual decline 3.4424 feet per year 

---------- 

---------- 

or 344 feet in the one hundred (100) year period giving 'a 
projected static water level of: 

895 + 344 = 1,239 feet (between GVCID#l Wells 1 and 2) 

Considering that these projections are based on immediate 
bulldout which will not be complete for a number of years, 
the actual one hundred (100) year impact on the aquifer will 
be less than projected herein. 

COlCLUSIOMS 

The Golden Valley portion of the Sacramento Valley ground 
water reservoir is sufficiently large to supply the demand 
of 1,267,700 acre feet required for the development of the 
GoldenValley County Improvement District #l during the next 
100 years. 

The range of transmissivities in the basin are sufficient 
to allow the water in the ground water reservoir to flow to 
the points of withdrawal within the boundaries of the GVCID 
#l. 

The long term development time frame will automatically 
build in a safety factor as full buildout will not be in 
place for a period of ten or more years which wlll 
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reduce the projected withdrawal significantly In the early 
years of the development. 

The chemical quality of the ground waters in the Golden 
Valley portion of the aquifer falls wlthin the ADEQ 
parameters of waters useable for human consumption. 

The construction of GVCID #l Wells 1 and 2 has proven that 
the Golden Valley aquifer extends farther west than formerly 
thought. It Is believed that the aquifer extends far enough 
westward to allow sufficient well sites within the District 
for the development of a well field capable of supplying 
the total demand of GVCID #I. 
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APPENDIX A 

APPLICATION FOR A SUBDIVISION WATER ADEQUACY STATEMENT 
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Arizona Departm,ent of Water Resources 
15 South 15th Avenue 
Phoenix, Arizona 85007 

APPLICATION FOR A SUIBOIV1SION WATER ADEQUACY STATEMENT 

Pert A 

WATER SUPPLY INFORMATION 

1. NameofDevelopment 

2. Location 

3. Number of Lots - 56,573 Size of Lots l f 3  to acres TotalAcreage 

4. Proposed Use of Development: 

5. Development (Parcel) Water Demand: 

Golden Val 1 . e ~  County ImDrovement D i s t r i c t  # 1 

See attached Page A2 
Tomrhlp R a g a  mu 1 t i f am3lpn(d h n t v  

24,960 

Residential ,Y. Recreation .-, Industrial - Minifarm - Other (specify): - 
Projected Water Demand per Lot 200 Gallons Per Day 

Total Projected for Development 12,673 Acre-Feenear 

6. Additional Use of Water: 
GolfCounes- Lakes- Parks- Othec 

Projected Oemand for Additional Use -0- Gallons Per Day  

Acre-FeetNear - -  

x 7 Method of P roviding Water: 
Water Company - Municipal System - Individual Well ~ Other: 

Groundwater - Surface Water - CAP Water ~ 

X 
8. Water Source: 

9. Water Source Location: 
Wells 1 and 2 Supply Well(s) (Reference Part C)  

Surface Water Diversion Point(s) 

10. Address Information: 
Municipality or Water Company: 

Golden V a l l e y  County Improvement District #1 % Mohave County Board of Superv isors  

Developer: 
Mohave Co. Bd of Supervisors,  809 E. Beale S t . ,  Kingman, A2 86402 

Technical Cmu!tant: 
Manera, Inc. 5251 N. 16th St., S u i t e  302, Phoenix, AZ 85016 (602) 263-0356 

N.llU Addreu P m  

(602) 753-0729 
?Jmn Address PhCUW 

N.me Awe58 Phona 

1 1. Attach subdivision plat 
12. Attach a copy of thsenrice agreement or similar document if water is to be provided by a company or municipality and 

13. Provide evidence of contracts for deiivery or rights to water as required. 
14. i f  groundwater u the proposed source of supply, provide a copy of a hydrological study on th 

fill out Pad 6. 

v81#a*-8~5Bsour- which ckmumatrates m.adgquate water urp9ly. 
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Page A2 

2. Loca t i on 

T. 21 N., R 19 W. 

Sections 1 - 5 ,  8 - 17, 20 - 29, 33 

T. 22 N., R. 19 w. 

Sections 25 - 29 and 32 - 36 

36 

Shown on Plate 2 
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WATER COMPANY/MUNICIPAL SYSTEM WATER SUPPLY INFORMATlON 

Golden Valley County Improvement District #1 1. Name of Water Company of Municipality 

2. Annual Water Company or Municipality Oman& 

TOTAL 

48 839.83 11,785.17 17 -673 

Acre feet  

ProJeded 
Units 

current Committed USE 

Municipal 

Industrial 

Agriculture 

Golf Coune 

takes 

839.83 11,785.17 12.672 48 TOTALS 

3. suppw. 
Surface Water': Water Right Amount 

critical Low Flow Amount 

Mean Ancurd Flow 
Pmidg individual well data on additional weti SUNW F O m  (part c) Groundwater. 

4. Availability: 
Surface Watec 

Groundwater- 

Ot#cribe Availability of FIoW 

Well 2 - 866 ft Well 1 - 921 ft Depth to Water 

Basin Average 0.7525 f t h  

O e r i b e  projected effecb of total water demand on water tevels 
Withdrawal of 12,673 acre feet per year for 100 years 

will cause a decline in the water level of 249.52 feet. 

Projected water levels near wells are 1.220 feet a t  the  
end of the 100 year period. MOHAVE-003 

Frovide of legal right to UM BurfeCe WdW. 



Part c 
WELL SURVEY INFORMATION 

(Use separate sheet for each well) 

Date ( M o M e a r f  

Wall Type: 

oomeafc - 
Stock - 

7/91 i 

Industrial - 
Abandoned - 

Irrigation - 
Publlc Supply - X 

other (Specfry): 

Weit Construction Data: 

ode odlw June-Jul y 1991 Perforation Type Saw cut 

Wd(Oepth 1 ~ 2 3 ~  feet Perforation Size 

originat Water LW~I  866 f ee t  Depth Perforated: from 875 fee t  
1,225 f e e t  Cajing Diameter 16 riches to 

24 x 1/8 

Present Data: 
704 gpm Pumping Rate 866 feet 

Static Water Level 

Pumping Level 904 feet  Orawdown 

Quality': TDS 

38 feet  

Other 1.4 mg/l Fluoridas 280 mg/l 

Historic Oata for Last Five Years 

1991 
-0- 

UNITS 
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Year 1991 I 
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Part C 
WELL SURVEY INf ORMATION 

(Use separate sheet for each well) 

Location (to nearest ten acres): 
19 West section 13 Township 21 North Range 

!A. SE %. SE SE %, 

Well Type: 
Irrigation - Industrial - 

X Abandoned - Public Supply - Domestic - 
Stock - 
Other (spectfyl: 

Saw Cut well Construction Oata: 
Perforation Type Apri 1 1991 

Date Drilled 

original water Level 921 feet Oepth Perforated: from feet 

Caslng Diameter 
16 inches to 1 , 3 3 0  feet 

Present Data: 
689 gpm static Water  we^ 921 feet Pumping Rate 

77 feet 
Pumping Level 998 feet Drawdown 

Quality': TDS 250 mg/l Fluorides 0.7 mg/l Other 

Historic Data for last Flve Yeam 
* 

4/91 

92 1 
Dale (MonWYear) 

Depth to Water (ft) . 

I 

MO H AVE-00 3 

1Mtach chemical mdysee. 
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First 20 lots 0.00/lot 20 

Next 80 lots 1 .oo/lot 80 

Next 900 lots 0.50/101 900 

i 

0.00 

80.00 
450.00 

Part 0 
FEE SCHEDULE FOR APPLICATION AND REVlfW 

Next 9,Ooo lots 025/lOt 

Over 1o.Ooo lots 0.lOllot 

In evaluating applications for subdivision water adequacy statements. the Oepartment Of  Water Resources is required to 
collect application and review fees in accordance with the fee schedule given below. pursuant to A.C.R.R. R12-15.151. 
Please f i l l  out the table below in its entirety and include the total fees with your application. Payment may be made 
by cash. check or. in some cases. by entry in an existing Department fee credit account. Checks should be made 
payable to the Department of Water Resources. FAILURE TO ENCLOSE THE REQUIRE0 FEES WILL CAUSE THE 
APPLICATION TO BE RETURNED. 

9,000 2,250.00 
42,610 4,261 .OO 

APPLICATION FEE: 
RNIEW FEES: 

All Applications .$5O.oO/App - 
First 20 lots o.oo/ lot 20 

Next 80 lots 1 .oo/ lot Bo 

$50.00 

0.00 

80.00 

56,573 - 3,963 = 52,610 new lot appl ica t ion  

Next 900 lots 

Exand.: A subdivision consisting of 200 lots would be BssBssBd fee5 eS fOlloWS: 

0.50/fot 100 som I 

II. 
u : 
1: 
II 
Q 

0. 
0 
n 
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Next 9 m  lots 02S/iOt 

Over lO.OO0 lots O.lO/lot 

APPLICATION FEE: 
RRllEW FEES: 

0 0.00 

0 0.00 I 



APPENDIX B 

GVID #l 

PoLrcY br PROCEDURE MEMORANDUM 

NO. 90 - 1 

MOHAVE-003 



GVID #1 

POLICY & PROCEDURE MEMORANDUM 
NO, 90-1 

Article 1 - Preamble 

Section 1. 1 The Golden Valley Improvement District through 
its Board of Directors establishes the following policies and 
procedures. They are intended to outline the intent of the Board 
with regard to the entire operation of the District. The Eloard 
realizes the wishes of the residents of the District may change 
f r o m  time to time and anticipates corresponding changes to these 
policies 

Section 1.2 The water urifity the GVID nas constructeci 
will be operated in an efficient, economic and environmentally 
sound m a n n e r ,  in accordance with all Federal, State and Local 
rules and regulations. The District will provide safe drinking 
water in conformance with all the regulations of the USEPA, ADEQ 
and ADWR. 

Sect ion 1;3 The Districts water source, the aquifer 
underlying Sacramento Valley, will be protected to the fullest 
extent possible. A t  present we have tapped that aquifer and have 
sufficient water to serve approximately 5010 units. A unit is 
defined as a residential unit allocated 200 gallons of water per 
day (gpd)- As the District grows it is anticipated the aquifer 
will be tapped to provide additional water. 

The Board realizes water is a limited commodity and therefore 
encourages conservation. It has structured its water rates 
accordingly penalizing those who use larger quantities. The 
Board further recognizes the value of the aquifer and w i l l  take 
every step possible to oppose attempts t o  obtain, sell or 
transfer water from the District, or the Valley- 

Section 2.1 .Annexation to the District is possible- The 
Board, however, realizing the respansibility it has to serve the 
existing district will not actively seek out annexation. It will 
be District priority to provide water to the customers within its 
boundary as exists upon the adoption of this PPM- If annexation 
is approved a development fee equal to the tax computed fronr tax 
rates and assessed values in effect on the day of annexation 
times the number of years between 1976 and the annexation will be 
assessed. This development fee will be in addition to any 
assessments or enlargement fees necessary to enact to provide 
water to the area annexed. The development fee collected shall 
be deposited in the 0 & M account of the D i s t r i c t .  

Section 2.1.1 The Board of Directors placed a five-year 
moratorium on a l l  annexations to the District and an option for 
five more, w h e n  adopting these policies on January 7 ,  1991, MOHAVE-003 
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GVID #1 
Policy 6r Procedure Memorandum 
Page Two 

Sect Water Access R iahtq Initially each parcel ion 2.2 - 
of land within the District was equated to a certain number of 
service connections or water access rights in accordance with the 
following table: 

Parcel Gross Acreaae n i 

0 - 19 
20 - 29 
30 - 59 
60 - 119 
120 - 239 
240 - 479 
480 - 640 

1 
2 
3 
5 
10 
16 
24 

There were 4,989 total service connections when the original 
assessments were filed in December of 1990. It is the policy of 
the Board that each of those service connections equates to 200 
gpd of water. Furthermore it is Board Policy that property 
owners may sell these connections to other property owners in the 
District provided each parcel maintains one service connection. 
Before any such transaction is official, documentation of said 
transaction, signed by both parties, must be presented to and 
approved by the Board- Any District charges including 
assessments that are outstanding shall be paid in full before any 
request for transfer is presented. 

As additional sources of water are acquired the Board expects the 
water access rights to be allocated similarly. 

Section 2.3 - Future D e v e i o D m m  As iands within the 
district develop, the existing system may not be adequate to 
supply the needed water for those developments. The District 
will look to the developer to pay the cost of increasing the 
capacity of the system to serve the proposed development. 
Depending on the size of those developments the cost may be that 
of drilling a new well or constructing a new storage tank or 
laying new water lines or all of the above. A n '  engineering 
analysis will be made by the District engineer to determine the 
impact of each major development. In the event the District has 
an adequate w a t e r  supply and distribution capacity and no system 
modification is necessary, the developer shall pay a water 
rights fee equal to the initial well and backbone distribution 
assessment $474.72/residential unit. 

MOHAVE-003 
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CVID #1 
Policy & Procedure Memorandum 
Page Three 

Section 2 - 4  - Subdivisions, L o t  SD l i t S  The supply of water 
to the District is limited. T h e  number of'service connections 1s 
directly related to that supply. Therefore, before subdivisions 
are approved water adequacy will have to be proved, The owner or 
developer wishing to split a lot or subdivide a parcel w i l l  
either have to acquire w a t e r  access rights in accordance with 
Section 2.2 or fund the system enlargement in accordance with 
Section 2.3, Arizona law allows a lot split but that in no way 
guarantees a water access right for any lot, 

The developer shall then be responsible for the construction of 
the secondary tertiary and service connections within the 
development in accordance with the District's Standards. 

Sect ion 2.5 - ater SUD- The District's water supply is 
expected to continue to be zhe Sacramento Valley aquifer. Future 
supplies will come from additional wells drilled into the 
aquifer. 

Article 3 - Financial 

Section 3.1 - Fees. Cre dits. & Charaes To provide service 
to each lot in the District various fees, charges, and 
assessments may be imposed. 

A. Water access rights  may be traded, so ld ,  see Section 2.2. 
B. Development fees to fund oversizing may be required, see 

Sections 2.1 and 2.3. 
C. Assessments, as authorized in accordance with the Arizona 

Revised Statutes, may be enacted for necessary improvements. 
D. Property levies have been historically used for the 

operation and maintenance of the district. I t  is the 
intention of the Board to minimize the use of direct 0 L M 
levies relying more and more on the sale of water to finance 
such operations. 

Section 3.2 - Purchase of Water 
A. Xater rates will be established by The Eoard and 

periodically adjusted to account for increases in cost to 
provide potable water to the various zones, areas, and 
standpipes throughout the District, 

Any excess water may be available to non-district residents 
* at the Districts standpipes only but at a surcharge above 
the rate paid by district residents. The surcharge will be 
50%. 

Residential Meter Monthly Rates 

CURRENT PROPOSEQ 

0 - 5,000 gal $15,00 min $.4375/100 gal $-4375/100 gal 
5 - 10,000 gal .2500/100 gal ,50/100 gal 
10,000 gal .SOOO/lOO gal ,75/100 gal 
Commercial 6 Residential Standpipes .ZSOO/lOO gal Mo$AvEl&t gal 
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Policy & Procedure Memorandum 
Page Four 

8.  

C .  

D, 

E, 

F, 

weter Connection In order to obtain service through a 
connection, two deposits must be made with the District, 
The  first is the Meter Connection Fee and represents the 
cost of connecting the unit to the District's lines. It is 
non-refundable. The second is a deposit to insure payment 
and is refundable when the service is disconnected. 

The deposits are: 
$ .110.00 * 
$35o.oo 

Meter Connection Fee 
Water Deposit $ 45.00 
Service connections if installed by 
District (3in addition to meter connection) 

* Includes $25.00 refundable deposit 

s tando iDes The District's standpipes are computer operated 
and require a coded card to access. The card is available 
at the District office. A deposit of $ 45.00 will be 
imposed to insure proper payment of bills and will be 
returned with the return of the access card- Replacement 
cards are available at $ 10.00 

Monthly Billinq Service Connection and standpipe customers 
will be billed on a monthly basis for water used. Payment 
in full is due 10 days after receipt of the bill. Failure 
to pay will result in discontinuance of service- 

Water Haulers will be accommodated at the commercial - 
standpipes which are also computer operated, Access cards 
can be obtained at the District office after the payment of 
a deposit of $1,000. Billing will be monthly and will be 
subject to the same regulations as set for th  in Section 
3.2.D. 

Water Haulers will be required to have the capaSility tG 
dispense water through a metering device so their customers 
can determine the amount of water delivered. Proof of 
compliance w i t h  Health regulations dealing with the 
transportation of potable water w i l l  also be required. 

* The District will establish additional rules from time to 
time governing the number of haulers and the rates charged 
those haulers for water delivered inside and outside the 
District , 

Deposits will be refunded at end of second year, in future 
bills or at end of service, whichever is first, Interest 
paid at 3% per annum. 

MOHAVE-003 
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Policy & Procedure Memorandum 
Page Five 

article 4 - Construct ion & Maintenance 

gities Responsibilities 
will be shared between the District and the individual. The 
District shall be responsible for the maintenance of the wells, 
pumps, storage and pressure tanks, standpipes, primary, secondary 
and tertiary water lines. The individual shall be responsible 
for the service tap, service connection, meter housing, yoke 6 
meter as well as their own sexvice line. 

Sect ion 4.2 - Co nstruction Stan dards The District will 
adopt standards for all of the construction, maintenance 
material, equipment and techniques needed in the operation of the 
water system. The Director of Public Works of Mohave County will 
develop such standards and present to the Board for adoption. It 
is expected these standards will be amended from time to time. 

Section 4.3 - Road Cuts Anyone wishing to excavate on the 
public right-of-way to construct or maintain a water line shall 
apply for the necessary permit at the District Engineer’s office 
where the appropriate permit can be acquired and bond posted. 

The permittee shall be responsible for notification of a l l  
pertinent utilities in accordance with the Arizona Revised 
Statutes. 

Section 4.4 - As Built Drawinas Each individual or 
developer w h o  constructs a water line shall be responsible for. 
filing as built drawings, prepared by an engineer registered in 
the State of Arizona, with the District. These record drawings 
shall be filed prior to receiving the Districts final approval. 

Section 4.5 - Fire Hvdrants The District shall require fire 
hydrants be constructed as part of every development within the 
District. The fire hydrants shall meet and be constructed in 
accordance with the applicable County Standard. 

article 5 - ODeratio n 

Sect ion S . 1  Employees of the District shall be considered 
employees of Mohave County and shall be entitled to all rights, 
privileges, rules and regulations thereof. 

Section 5 .  2 - Property The property acquired by the 
District shall be considered the private property of the District 
and shall be maintained and operated accordingly. 

T h e  property m a y  be secured and access in non-business hours m a y  
be prohibited. When necessary, trespassers may be prosecuted. 

MOHAV€-003 
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Policy & Procedure Memorandum 
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Sect urs of Ogf! ration The District office shall ion 5.3 - 
be open five days a week during the hours of 8 : O O  A.M. to 5 : O O  
P.M- An emergency number w i l l  be provided on a 24-hour a day, 7 
dav a week basis. O f f i c e  hours may be modified after appropriate I 
n o k f  ication of the District ' s customers . 
Board of Directors to oppose the construction of any private well 
in the District. Wells existing prior M the construction of the 
water system in 1991 m a y  continue but shall not be allowed to be 
connected to the District's system. 

S=ti  on 5 .  4 - Private We 11s It shall be the policy of the 

I 
I 
I 
I. 
I 
L 
I 
1 
1 
1 
1 
1 
I * 
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Golden Valley County Improvement Dls tr i c t  #I 

Mohave County, Arizona 

Well 1 

SE %, SE %, SE 34 Section 13, T. 21N.. R .  19W. 

Lithologic Log 

by : 

Manera, Inc. 

MOHAVE-003 
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Depth 

30-40 

40-50 

50-60 

GVCID #1 
Well 1 

Max Angularity Color 
Size 

1/16 SA 

1/16 SA 

1 /8 SA 

60-70 1 /32 SA 

70-80 118 SA 

80-90 1 /a SA 

90-100 1 /32 SA 

100-110 <1/32 SA 

110-120 1/16 SA 

Lt. Tan Fine Grained QLtartz 
Sand with -ti*. 
Iron Staining of 
Quartz. 

Lt. Tan Fine Grained W a r e  
Sand with -ti&. 
Iron Staining of 
Quartz. 

Lt . Tan Fine Grained CE.lart2 
Sand with F h p e t i - .  
Iron Staining of 
Quartz. 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Fine Grained W.rtz 
Sand with kbgnztite. 
Iron Staining of 
Quartz. 

Coarse to Fine 
Grained Quartz Sand 
with Magnetite. Iron 
Stainingof Quartz. 

Coarse to Fine 
Grained Quartz Sand 
with W t i t e .  Iran 
Stainingof Quartz. 

Fine Grained CWrtZ 
Sand with M q r ~ t i t e .  
Iron Staining of 
Quartz. 

Very Fine Grained 
Quartz Sand w i t h 
Magnetite. I r o n 
Staining of Quartz. 
Some Silt. 

Fine Grained W a r e  
Sand with t+hgr~ti&. 
Iron Staining of 
Quartz. 

MOHAVE-003 



120-130 1/16 SA 

130-140 <1/32 SA 

140-150 1 / 8  SA 

150-160 <1/32 SA 

160-170 <1/32 SA 

170-180 <1/32 SA 

180-190 1/16 SA 

190-200 <1/16 SA 

200-210 1 / 8  SA 

210-220 1 / 8  SA 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Lt, Tan 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Lt. Tan 

Very Fine to Coarse 
Grained Quartz Sand 
with Magnetite. Iron 
Stainingof Quartz. 
Some Sllt. 

Silty to Very Fine 
Grained Qtlatz Sand 
with bkqnetite. Iran 
StainingofQuartz. 

Coarse to Fine 
Grained Quartz Sand 
with Hqnetite. Iron 
Stainingof Quartz. 

Very Pine Grained 

with Magnetite. Iron 
StainingofQuartz. 

to s31ty quartzsartd 

Very Fine Grained 

with Mqnetite. I m  
Stainingof Quartz. 

to Silty quartzsaad 

Silty very Fine 
Grained Quartz Sand 
with Magnetite. Ircm 
Stainingof Quartz. 

Coarse to Very Fine 
Grained Quartz Sand 
with Phgnetite. Iran 
Stainingof Quartz. 

Silty to Coarse 
Quartz Sand w 1 t h 
Magnetite. I r o n 
Staining of Quartz. 

Very Fine to Coarse 
Quartz Sand w i t h 
Magnetite. I r 0 n 
Staining of Quartz. 

Fine to Coarse 
Quartz Sand w i t h 
Magnetite. I r o n 
Staining of Quartz. 
Few Particles of 
VolcanicMaterials. 
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220-230 1 / a  

230-240 1 /4 

SA-A 

SA-A 

240-250 1/8 SA 

250-260 < i / a  SA 

260-300 114 SA-A 

300-310 I /4 SA-A 

310-320 1/2 

Gray-Tan Coarse G r a n i t i c  Sand 
(color  chg) I ronSta inedQuar tz  

and Sharp Angular 
P a r t i c l e s  of 
Vol canics ( 2 0 % )  
Probably Volcanic 
Boulders. 

Gray-Tan Coarse G r a n i t i c  Sand 
i ronStainedQuartz  
and Sharp Angular 
P a r t i c l e s  of 

( 2 0 % )  Vo 1 cani cs 
Probably volcanic 
Boulders. 

Tan Coarse Grani t ic  
(color chg) Sands. 

Tan FineGrainedSands. 

Gray-Tan Coarse G r a n i  t i c  
(co lor  chg) Sands. Angular 

Volcanic P a r t i c l e s  
(20-25%) 

Gray-Tan Very Coarse G r a n i t i c  
Sands, 4 0  - 50% 
Volcanic. Some 
Light  colored- 
Reddish Gray. 

SA-A Tan-Gray 

320-330 118 SA-A 

330-340 114 SA-A 

340-3s 0 1/16 SA-A 

350-360 >1/4 SA-A 

360-370 1 / 4  SA-A 

Gray 

Gray 

Gray 

Tan-Gray 

Gray 

Coarse G r a n i t i c  Iron 
S ta in  Quartz Sand 
and Volcanic Chips 
(50%) Increasing 
AmountsofVolcanic 
Materials. 

CoarseGrani t icand 
Volcanic Sand. 

Coarse Volcanic 
Sands. 

F i n e  G r a i n e d  
Volcanic Sands. 

Coarse Rhyoli t ic  
Sands. 

Coarse Rhyolitic 
Sands. 
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310-380 

380-390 

390-400 

400-410 . 

410-420 

420-430 

430-440 

440-450 

450-460 

460-470 

114 

1 / 4  

1 / 8  

118 

1 / 1 6  

1 / 4  

1 / 8  

1 /4 

118 

<1/16 

SA-A 

SA-A 

SA-A 

SA-A 

SA-A 

SA-A 

SA-A 

SA-A 

SA-A 

SA-A 

470-550 1 / 4  SA-A 

550-560 1 / 8  SA-A 

560-700 1 / 4  SA-A 

100-880 1 / 4  SA-A 
gray 1 Coarse Volcanic 

880-900 1 /4  S A-A 

Gray (red- 
dish gray) 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Coarse Rhyolitic 
Sands. 

Coarse 
Sands. 

C o a r s e  
Sands. 

Coarse 
Sands. 

Coarse 
Sands. 

Coarse 
Sands. 

Coarse 
Sands. 

Coarse 
Sands. 

Coarse 
Sands. 

F i n e  

Rhyo 1 it i c 

Rhyol i t l c  

Rhyolitic 

Rhyolitic 

m y 0 1  it ic 

Rhyo 1 i t ic 

Rhyol i tic 

Rhyol it ic 

G r a i n e d  
Volcanic Rhyolitic 
Sand. 

Gray 

Gray 

Gray 

Gray (red- 

Brownish- 
Gray 

A n d e s  i t i c to 
RhyollticSandsand 
Gravels. 

Fine to Coarse 
Grained Andesitic 
to Rhyolitic Sand. 

Fine to Coarse Sand 
a n d  G r a v e l  
(Volcanics). 

Fine Grained to dh 
Sands and Gravels - 
P r o b a b l y  
Conglomerate. 

Fine Grained to 
Coarse Volcanic 
Sands and Gravels - 
Lots of Chips. 
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goo-980 1 / 4  SA-A Reddish 
Brown-Gray 

Fine Grained to 
Coarse Volcanic 
Sands and Gravel - 
Lots of Chips. 

980-990 

990-1000 

1000-1010 

1010-1020 
Gray 

1020-1030 

1030-1060 

1060-1070 

1070-1120 

1120-1220 

1 1 4  SA-A 

I / a  SA-A 

< 1 / 3 2  SA-A 

1 1 4  SA-A 
Sands and Gravels. 

1 /4 SA-A 

1 /4  SA-A 

1 1 4  SA-A 

1 / 4  SA-A 

114 SA-A 

Gray to 
Tan 

Gray to 
Brown 

Brown 

Brownish 

Brownish 
Gray 

Gray 

Gray - 
Blackish 

Gray 

Reddish 
Gray 

1 2 2 0 - 1 2 4 0  1/4 SA-A 

1240-1250 1/16 SA-A 

1 2 5 0 - 1 2 9 0  1/8 SA-A 

d 

1290-1300 1/4 SA-A 

Brownish 
Gray 

Brownish 
Gray 

Brownish 
Gray 

Brownish 
Gray 

Definitive Color 
Change. 

Continuing Color 
Change. 

Clay with volcanic 
Sands and Gravels 
(From Above). 

Grading Back into 

Coarse to Fine 
Grained Sand and 
Gravels (Volcanic) 

Coarse to Fine 
Grained Sand and 
Gravels(Vo1canic). 

Coarse to Fine 
Grained Sand and 
Gravels(Vo1canic). 

Coarse to Fine 
Grained Sand and 
Gravels. 

Coarse to Fine 
Grained Sand and 
Gravels. 

Volcanic Sands and 
Clay. 

PredominantlyClay. 

Predominantly Clay 
withVolcanic Sands 
and Gravels. 

predominantly Clay 
withVolcanic Sands 
and Gravels, 
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1300-1310 1/8 SA-A Brownish Predominantly Clay 
Gray withVolcanic Sands 

and Gravels. 

1310-1470 i / a  SA-A 

1470-1500 i / a  S A-A 

Light T a n  Volcanic Ash Clay. 

Whltish Volcanic Ash Clay. 

I 

I 
II 
U 
I’ 
81 
R 

I 
I 
1% 
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Golden Valley Improvement D i s t r i c t  #1 

Mohave County, Arizona 

Well 2 

NE 114, NE 114, NE 1 / 4  of Section 25  T.21N., R.19 W. 

July, 1991 

Lithologic Log 

MOHAVE-003 



Golden Valley Improvement District # I  

Well 2 

Angu- 
Size ,larity Color Description 

118 SA-A Tan Finegrainedgraniticsandswith 
fivepercentvolcanicparticles. 

118 SA-A Brownish Salt and pepper colored coarse 
tan sands consisting of 65 percent 

granitics and 35 percent 
volcanics with fine grained 
granitic sand. 

1/16 S A  

- . -  

Tan 

Tan 

Predominantly fine grained 
graniticsandswithfivepercent 
volcanics. 

Clay with fine grained granitic 
sands. 

114 

114 

114 

SA 

SA 

SA 

s /P Alternating layers of sands 
varying from predominantly 
granitic materials to mixtures 
withvaryingamountsofgranitic 
and volcanic materials. 

s /P 

Tan 

s /P 

Volcanic and granitic sands and 
gravels. 

Sand and gravels of light 
colored volcanics with fine 
grained quartz sand. 

Same materials but the colors 
ofthevolcanicsvary fromlight 
to dark. 
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GVIC#1 
Well 2 
Page two 

Coarse volcanic sand and gravel 
with fine grained, iron stained 
quartz sand. 

Light 
Lt . Brn. 450-470 118 SA 

Light colored volcanic sands 480-630 1 / 8  SA Pinkish 
T a n  

630-690 1/16 Fine grained volcanic sands 
probably with clay and a few 
coarse volcanic particles. 

SA 

SA 

SA 

SA 

Br. Tan 

690-750 1 I 8  Tan Volcanic sands and gravel and 
clay. 

750-760 f 116 Pink Tan V e r y  fine grained volcanic 
sands. 

Coarseandfinegrainedvolcanic 
sand. 

760-770 1/8 Tan 

170-790 1/16 

790-870 118 

SA 

SA 

Tan 

Tan 

Same as 750-760 

Finegrainedvolcanicsandswith 
15 percent coarse particles - 
probably clay. 

Brown Iron stained, very fine grained 
quartz sand. 

870-880 1/16 SA 

SA Tan 

Tan 

Alternating layers of clay and 
volcanic sands and gravel. 

880-1140 

Clay 1140-1220 

1220 Lost circulation - well 
completed. 
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Valley Pioneer Water Company 

Mohave County, Arizona 

Well 4 

NW 1/4, NE 1 / 4 ,  NE 1/4 of Section 8 T.21N., R.18 W. 

July, 1991 

Lithologic Log 
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Depth 

40-90 

100-230 

230-270 

270-730 

730-1030 

1030-1060 

1060-1290 

Size 

118 

1/16 

- 

1 /16-1/8 

118 

1 / 8  

118 

Valley Pioneer Water Company 

Well 4 

Angu- 
larity 

SA 

SA 

- 

SA 

SA-SR 

SA-SR 

SA-SR 

Color Description 

Tan Granitic sands 

Brownish Clay and very fine grained 
tan granitic sands with one or more 

thin layers of quarter inch 
gravel. 

Brown Clay 

Dk. tan Alternating layers of clay with 
layers of fine grained granitic 
sands and/or coarse granitic 
sands with some gravel. 

Dk. tan Very fine grained to coarse 
granitic sands with layers of 
clay, probably cemented. 

Tan 

Tan 

Cemented, finegrainedtocoarse 
granitic sands with a few 
volcanic (7) particles. 

Conglomerate, fine grained to 
coarse granitic sands and clay. 
A few volcanic ( ? )  particles. 
Increasing hardness withdepth. 

Only a few volcanic ( ? )  particles were observed in the drill cutting samples 
collected during the drilling of this well. All volcanic (7) particles 
observed were in samples collected below 1,030 feet. 
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APPENDIX D 

PUMPING TEST FIELD DATA 
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Golden Valley Improvement District f l  

Well 1 

SEk, SE%. SEk Section 13, T. 21 N.. R. 19 W. 

Pumping levels when Discharge. Q, equals 689 gallons per minute 

Static Water Level 921 feet. 

Test Aprll 15-18, 1991 

Time since 
pumping started, Drawdown 

mi nut es feet 

4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
9.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
24.0 
28.0 
32.0 
36.0 
40.0 
44.0 
48.0 
52.0 
56.0 
60.0 
70.0 
80.0 
90.0 
100.0 
120.0 
140.0 
160.0 
180.0 
200.0 
250.0 
300.0 

67.08 
67.30 
67.43 
67 - 94 
68.20 
68.48 
68.84 
69.06 
69.67 
70.34 
71.11 
71.62 
72.33 
72.71 
73.38 
74.25 
75.27 
75.91 ' 

76.07 
76.55 
77.09 
76.93 
77.64 
77.67 
77.61 
77.16 
77.00 
18.76 
78.69 
78.34 
77.86 
7?. 99 
78.05 
77.77 
76.58 
77.41 

Time since 
pumping started, Drawdown 

minutes feet 

350.0 
400.0 
450.0 
500 - 0 
550.0 
600.0 
700.0 
800.0 
900.0 
1000.0 
1200.0 
1400.0 
1600.0 
1800.0 
2000.0 
2400.0 
2800.0 
3200.0 
3500.0 
4000.0 
4300.0 

76.71 
76.01 
77.00 
75.27 
76.10 
75.53 
76.23 
76.17 
76.55 
76.55 
77.09 
76.07 
75.49 
75.14 
75.14 
74.73 
74.25 
73.83 
74.31 
73.86 
74.12 
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Golden Valley Improvement District #1 

Well 2 

NE%, NE%, HEX Section 25, T. 21 N., R. 19 W. 

Pumping levels when Discharge, Q ,  equals 704 gallons per minute 

Static Water Level 866 feet. 

Test July 8-11, 1991 

pumping started. Drawdown pumping started, Drawdown 
Time since Time since 

minutes feet minutes feet 

4.0 

5.0 
6 .O 
7.0 
8 .O 
9.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
24.0 
26 .O 
30.0 
34.0 
38.0 
42.0 
46.0 
50.0 
54.0 
60.0 
70.0 
80.0 
90.0 
100.0 
110.0 
130.0 
150.0 
180.0 
220.0 
250.0 
300.0 
350.0 
400.0 

4.5 
12.48 
15.94 
20.39 
23.27 
24.10 
24.39 
24.71 
25.32 
25.96 
26.47 
27.17 
26.76 
27.05 
27.59 
27.88 
28.29 
28.58 
28.81 
29.38 
29.17 
29.90 
30.15 
30.28 
30.41 
30.86 
30.98 
31.11 
31.62 
32.01 
32.36 
32.74 
33.03 
*33.32 
33.17 
34.09 
34.38 

500.0 
600.0 
700.0 
800.0 
900.0 
1000 0 
1300 .O  
1600.0 
2000 .o 
2500.0 
3000.0 
4000.0 
4300.0 

34.38 
34.70 
35.08 
35.21 
35.37 
35.72 
36.30 
36.49 
37.10 
3?. 54 
37.64 
37.32 
37.80 
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! 
I DRINKING WATER QUALITY 

INORGANIC CHEMICAL ANALYSIS REPORTING FORM 
Before completing, please read insfructions on reverse side. 

NOTE: WATER SYSTEM M U S T  COMPLETE ALL BLANKS INSIDE THLS BOX 

04/16/9 1 e, 91-103516 SPECIMEN NO OAT€ AEC'O 

t 

PWS IO NO. 1 

0 4 0 8 0 8  1 

LAB NAME AN0 AODRESS q o l o l o ~ o . ~ 2  
NO 

4246 

SAMPLE DATE 
Mo. I 0.y I Yr. 

1 -I 

SAMPLE I T l n w ( M ~ . )  

Steven B. Hankins, Director 
ARIZONA TESTING LABORATORIES 

810 East Hammond Lane 
Phoenix, Arizona 85034 ( 6 0 2 )  254-6181 

WATER SYSTEM NAME 

Mohave County Board o f  S u p e r v i s o r s  
I SAMPUNG POINT-WELL NO. OR EXACT LOCATION 

ANALYSlS 
U m f O O  

MAlLlNG NAME AN0 ADDRESS 

Manera, I n c .  
5251 N .  1 6 t h  S t r e e t ,  S u i t e  302 
Phoenix .  A Z  85016-3215 

I Iron I 

T- 

Surface 

SAMPLE 
APPEAUAHCE 

x Clear 
Turbid 

Magnesium 
Manaanese 

I 

Sodium 
Sulfate 

Zinc 

I t  i 
_ _  

C - O W U -  
0 - R.gy*r Ol.tr(bubon 

R - fur war %no* 
S - S p . U d & m p *  

Other (comment) 
srnok !SAMPLERS COMMENTS OR INSTRUCTIONS P-Plml iT~SunpM 

Pursuant to Ft998-223 
check samples are 
REQU1RED for ANY 
and ALL anaminant(s1 
checked in tho e& 
column. 

a30 

< = 'Hss t han  We prac t i ca l  quantitation limit (PO%? given 

ANALYSIS DATE 
COMMENTS 

22-27 

3 cc: ADEQ 
MKLVST 

Steven  Hankins 



.. .. 
E a  
+ I C  u o  a =  a 

In 
c > 
CL- m a t  
u .  
O Y  

YI 
u 4  
c n  nl al 0 
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6 
c 
n 
r( a 
0 
(II 
0 

MOHAVE-003 



ORlNKfNG WATER OUAUTY 
INORGANIC CHEMICAL ANALYSIS REPORTING FORM 

Before completing, please read instructions on reverse side. 
06/10 /91  SPECIMEN Ey3 



0 
0 m 

h 

m 
5: t- 

U 0 0 C L ,  
3 0 0  

c c Is m o a  

1- MOHAVE-003 

I 



0 
0 

3" 

8-4 

t 
a 
Y 
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Staff Report 
on 

Kingman Area 
Water Supply and Demand 
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Kingman Area Groundwater Basin Study 
Arizona Department of Water Resources 

March 24,1994 

I. Introduction 

Purpose 

This report presents the analysis and recommendations regarding the peed to establish an 

AMA in the Sacramento or Hualapai groundwater basins. 

Background 

In a letter dated September 6,1993, Noel H. bbonte, President of Valley Pioneers 

Water Company, he., of Golden Valley, Arizona, requested the Arizona Department of 

Water Resources (ADWR) to review and possibly designate Golden Valley as an Active 

Management Area. Golden VaUey is a small part of the northern end of the Sacramento 

Valley Groundwater Basin. He requested that A D W  initiate a study of the demands on 

the groundwater within the Sacramento Valley basin in the area of Golden Valley for the 

purpose of assessing the long term water supply availability of the basin and that the 

Department meet with representatives of Mohave County, the City of Kingman, the 

Cyprus Mining Company and Valley Pioneer to discuss this issue. (Attached in Exhibit 

1) 

Mr. Tom Carr of ADWR responded to Mr. Labonte on October 21, 1993 and 

stated that the Department would conduct preliminary studies, meet with local officials 

and other pafties and then contact Mr. Labonte with the results of the study. (Included in 

Exhibit 1 .) 

The Department then conducted a reconnaissance level hydrologic and economic 

investigation including an analysis of the impact of future water demand on the 

groundwater supplies. 

1 
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An AMA can be designated only if any of the following conditions exist: 

1. Active management practices are necessary to preserve the existing supply 

of groundwater for future needs. 

2. Land subsidence or fissuring is endangering property or potential 

groundwater storage capacity. 

Use of groundwater is resulting in actual or threatened water quality 

degradation. 

3. 

On January 24, 1994 Departmental staff met with local governmental officials, 

representatives of private water companies and Cyprus Mining Company to confirm our 

assumptions about projected growth in the Kingman area. After this meeting, a final 

hydrologic analysis was completed. 

Present and projected demands for water resources were based on population and 

industrial development trends. Groundwater supplies were estimated from hydrologic 

information contained within published reports and data sources within the ADWR. The 

analysis evaluates, in a preliminary way, whether there are sufficient groundwater 

resources for continued residential and industrial development in the Kingman area and 

in the Sacramento Valley groundwater basin in the general area of Golden Valley west 

of Kingman on Arizona Highway 68. Water has historically been withdrawn in the 

Golden Valley area for use at a copper mining operation in the Cerbat mountains. 

Withdrawal and use of water for this mine is projected to cease within fifteen years as 

the mineral deposit is exhausted. 

A map of the region follows page 3. 

Exhibits containing information were prepared for the analysis. These are attached 

in Exhibit 3 and include: 

1. Kingman Area Groundwater Summary Sheet, showing water supplies and 

demands by basin for the years 1990 and 2040; 

2 
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2. Hualapai Basin Groundwater Fact Sheet., a narrative explanation about 

groundwater supplies and projected water demands; 

Sacramento Valley Basin Groundwater Fact Sheet, a narrative explanation 

about groundwater supplies and water demands, and, 

Exhibits of cross-sectional data on the geology and groundwater of each 

of the basins showing current and projected depths to water. 

3. 

4. 

3 
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Map: 
Hualapai & Sacramento 

Groundwater Basins 
Mohave County 
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II. Analysis 

Population trends and projections: 1980 to 2040 

The 1980 total population of the two basins was 18,768 persons, 13,319 living in 

the in Hualapai Valley and 5,449 in Sacramento Valley, primarily Golden Valley. By 
1990, the basin population in the Kingman area has increased to 30,289 persons with 

22,405 living in Hualapai Valley and 7,884 in Sacramento Valley. Projected population 

for the same area by the year 2040 is 87,218 with 66,220 projected for Hualapai Valley 

and 20,998 for Sacramento Valley. The projections are made using demographic 

assumptions and have not taken into account any effects of intensive industrial 

development that might occur. In this analysis, some additional industrial development 

is assumed to occur related to present efforts of the Mohave County Economic 

Development Authority. 

Demand for water resources: 1990 to 2040 

Using current reports on water use in the area of the study, it is estimated that in 

the 1992-1993 period about 7,072 acre-feet of water was used for municipal purposes 

annually. Of this, 6,137 acre-feet was taken from the Hualapai Valley basin and 935 

acre-feet from Sacramento Valley. Of the water used in Sacramento Valley, 450 acre-feet 

of water was pumped by Kingman in 1991 and 372 acre-feet by Valley Pioneer in 1992. 

The Cyprus Mineral Park used an estimated 323 acre-feet of water from its well 

field in the Sacramento Valley in 1993. However, use of groundwater by the mine has 

been offset by rainwater runoff trapped in one of the open pits in the mine. In normal 

times, groundwater pumping by the mine would be higher, approximately 800 acre-feet 

per year. Pumping by the mine from the basin has reached about 5,300 acre-feet per year 

during peak operations in the past. Due to the changeover from hard rock mining to a 

copper leaching operation, less than historic levels of water use are projected. The 

5 
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operation of the Cyprus Mineral Park is projected to continue for about 15 years with 

annual demands for water not exceeding 800 to 900 acre-feet of groundwater annually. 

It is anticipated in this analysis that the Mineral Park will close with the termination of 

the leaching operation. 

Using population projections for the year 2040 given above and information 

provided on water use from published reports in the area, municipal demands are 

projected to reach about 15,100 acre-feet, of which 12,832 acre-feet will occur in the 

Hualapai Basin and 2,240 acre-feet in Sacramento Valley. 

In the Hualapai Valley basin, the two major population centers are the City of 

Kingman and the New Kingman/Butler subdivision. Both are served by the City of 

Kingman water department. Demands outside of the city's service area are projected to 

reach about 730 acre-feet per year, however, by that time some of these areas may 

already be annexed in to the City of Kingman service area. Total projected municipal 

demand for the basin is 12,832 acre-feet per year. 

In Sacramento Valley, assuming demands by the City of Kingman and various 

small providers in the area are held constant, increases are projected for the Golden 

Valley Community Improvement District #1 (GVCID), and Valley Pioneer Water 

Company. The projected 2040 demand for both providers is estimated to be 827 acre-feet 

per year. The Department has issued water availability letters for a demand of 2,244 

acre-feet per year (1,440 acre-feet per year for the GVCID and 844 acre-feet for the 

Valley Pioneer Water Company). Remaining demands of 898 acre-feet per year are 

projected for other parts of the basin outside of Golden Valley. 

The City of Kingman and the Mohave County Economic Development Authority 

are promoting industrial development in the study area, To date, few major 

manufacturing companies have been reported interested in locating in the area. An 

estimate of water demand of 1,000 acre-feet per year is used in the 2040 projection but, 
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1 depending on development efforts of the entities involved, it is possible that much 

. industrial activity could eventually be initiated in the area. Present industrial. and 

commercial zoning in the Kingman Airpark and along highway 1-40 and AZ 68 present 

the potential forgreater industrial use of water resources which cannot be quantified at 

this time- 

Groundwater supplieix total and annual average 

Given the available inforqation on the geology of the basins and groundwater 

pumping, ADWR has calculated a preliminary estimate.of groundwater levels and the 

amounts stored in the aquifers of the two basins to a depth of 1,200 feet below the land 

. .  . surface. Combining this information with data from well logs, geology, and well 
i ? '  

sampling, an estimate of the potential annual available water supplies @ the basins has 
. been made as well: These estimates are meant to be. used as a guide in evaluating the 

.availability of water resources for f u k e  needs in the basins and may change with 

' 

- 

additional information. 

Water stored in the Hualapai Valley basin to 1,200 feet below land surface is 

5,000,000 acre-feet. Of this, 1.9 million acre-feet is practicaily available south of Long 

Mountain to depth of 1,000 feet and an additional 1.1 million acre-feet is stored north of 

Long Mountain. Within these aquifers, an annual water. supdly of 19,000 and 11,000 

acre-feet would be available. It should be noted that no estimates of a q ~ e r  recharge are 

. .  included in the estimates of water availability. 

In Sacramento Valley, a total estimated 7,000,000 acre-feet'of groundwater is 

stored in the basin. However, only an estimated 800,000 acre-feet.is stored in the aquifer 

I 

underlying the Golden Valley area, an area including 8 miles .no& and south dong . 

Highway 68. Extending from this area to Yucca is an estimated addigonal 1.5 million 

acre-feet of storage to 1,200 feet below land surface. The total available groundwater in 

storage to 1,200 feet, then is approximately 2.3 million acre-feet of the 7.0 million in the 

. 
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0 
basin. On an annual basis,'about 4,000 acre-feet is available from the aquifer in the 

immediate area of Golden Valley with an additional 16,000 acre-feet per year from the 

aquifer underlying the area to Yucca. Given these estimates, then, an estimated 20,000 

acre-fkt'per year is available in the 30 mile area of the valley from Golden Valley to 

Yucca. . 

Comparing Demand with Supply 

Groundwatkr supply and demand by basin in acre-feet per year for the years I990 

through 2040 is'detailed in the following table. 

. .  

Kingman .Area Groundwater Fact Sheet 
Groundwater Supply and Demand by Basin in acre-feet per year 

1990 and 2040 

Demand Supply 
(acre-feet per- year) (acre-feet per year) 

For 100 Years 
Basin: 1990 2040 

Sacramento Valley Basin 
Golden Valley* I 1,258 I 3,240 I 4,000 
Remainder of Basin** I -uliknown- 1 -unknown- 1 .16,000 

Hualapai Valley Basiq 

Total Basin 1 6,137 12,832 30,000 
Total Both Basins 7,395 16,072 50,000 
* 
** 

Area 8 miles north or south of Highway 68 across the entire Basin 
Includes area of Sacramento Valley groundwater basin south of Golden Valley 

In 1990, demand for water in the Golden Valley area of the Sacramento Valley 

groundwater basin was an estimated 1,258 acre-feet, including water used by the Cyprus. 

Mmeral Park. By 2040, demand will increase to an annual use of 3,240 acre-feet 

including an estimated 1,OOO acre-feet to supply industrial needs. The steel recycling 

plant -recently innounced for the area may generate a host of steel fabrication 

8 
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manufacturing companies and may increase the demand for water for industrial purposes 

in the future. 

The Department estimates that there is an adequate supply of groundwater of about 

4,000 acre-feet per year available in the Gokien Valley area of the basin. This annual 

supply will allow development in the area for somewhat more than 50 years. However, 

the amount of available groundwater supply clearly shows the limits on future 

groundwater use in the area 
3 

In the area of Sacmnento Valley south between Golden Valley and the community 

of Yucca, much more groundwatt& is in storage and is estimated to yield about 16,000 

acre-feet per year. Presently, there is no demand forecast other than Yucca for the area 

but the possibility of industrial development along interstate highway 40 could increase 

demand for water significantly. 

Overail, adequate average m u d  groundwater supplies in the basin exceed 

projected annual demands although the immediate area of Golden Valley, eight miles 

north and south of state highway 68, could experience problems if actual growth is greater 

than that projected. 
c 

Demand for water in the Hualapai Valley, from the two aquifers lying nQcrth and 

south of Long Mountain, associated with the City of Kingman and New King&-Butler, 

was an estimated 6,137 acre-feet in 1990. Projected municipal and industrial demand for 

the same area through the year 2040 is 12,800 acre-feet. 
' 1  

The aquifer south of Long Mountain is capable of supplying a total of 30,000 

acre-feet per year, from which current supplies are pumped. However, there x e  proven 

reserves noah of Long Mountain and can be brought to the city through a pipdine. 

9 
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The Department would conclude from this analysis that groundwater supplies 

available to the Kingman area are adequate and can accommodate the projected growth 

in population and industry. In areas where the aquifer may not have the capability of 

providing groundwater supplies much in excess of projected demands, transfers via 

pipeline from other parts of the basin or, for the City of figman, may from one basin 

to the other be used to meet those needs. 

m. Conclusions 

AMA Management Regulations and Practices 
Departmental staff reviewed the types of protection that AMA practices 

might provide for the two basins. Since augmentation of the water supply from 

the Colorado River appears to be too expensive to be feasible at this time, long 

term growth is dependant on depletable groundwafer supplies. Conservation 

practices would reduce the rate of increase in water demand, thereby extending the 

life of the basins. But if withdrawals of groundwater for mining activities 

increase, AMA practices cannot substantially protect Pioneer Water Company 

from the impact of water level declines caused by groundwater withdrawals for 

mining. Furthermore, Ah4A restrictions on service area expansions may not allow 

placement of wells outside of service areas. Such a restriction would take away 

one type of supply management which will be necessary to mitigate declining 

water levels in localized areas such as Golden Valley. It was concluded that 

AMA practices would not provide the best management practices to ensure the 

long term water supplies for future needs of the area at this time. 

Hualapai Groundwater Basin Supplies 

There appears to be sufficient groundwater to meet the projected 100 year 

demands of the Kingman area. The Department projects decline rates in the 

groundwater table of approximately 2.0 feet-per-year in the aquifer underlying the 

10 
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city’s well fields in the Hualapai Valley. Total decline is estimated to result in 

depths to water of 744 feet below land surface. The total projected demand for 

2040 in the Hualapai groundwater basin near Kingman is 12,800 acre-feet per 

year, but approximately 19,000 acre-feet per year for one-hundred years can be 

withdrawn before depths to water reach 1200 feet below land surface. Another 

11,000 acre-feet per year for one-hundred years could be withdrawn north of Long 

Mountain. 

Sacramento Groundwater Basin Supplies 

The Department projects decline rates in the groundwater table of 

approximately 1.5 feet-per-year in the aquifer underlying the Golden Valley area. 

Total demand in the Golden Valley area of Sacramento groundwater basin is 

projected to be 3,240 acre-feet per year by 2040, but approximately 4,000 acre- 

feet per year for one-hundred years can be withdrawn from the area before the 

depth of water exceeds 1200 feet below land surface. More water is available 

south of Golden Valley. The department estimates that approximately 1.5 million 

acre-feet is in storage, and that 16,000 acre-feet per year can be withdrawn for 

100 years. 

Pioneer Water Company 

If the pioneer Water Company continues pumping from its present wells 

in the Golden Valley area, water levels are projected to decline to approximately 

1,200 feet below land surface within one hundred years. 

Subsidence 

At this time, there is no evidence that subsidence or fissuring is 

endangering property or groundwater storage capacity in either basin. 

11 
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Water Quality 

There is no evidence that the continuing use of groundwater is resulting 

in actual or threatened water quality degradation. Although, Kingman has 

reported the presence of natural chromium in its wells, the water supply currently 

conforms to national drinking water standards. 

Public Review and Condusions 

On March 24,1994, Departmental staff met with Mohave County officials, 

City of Kingman officials, Noel Labonte of the Pioneer Water Company and 

Cyprus Minerds Company officials to explain our analysis and receive further 

input. (Exhibit 2) Those persons at the meeting were asked if they thought an 

AMA would be appropriate at this time for either Sacramento or Hualapai 

groundwater basin. No one at the meeting recommended that an AMA be 

established. Both the City and the County officials responded that local 

management actions were being considered to ensure that long term water supplies 

wil l  be available for growth. Management actions which were mentioned as 

possibilities included water supply studies; effluent reuse and other conservation 

measures; and development of a County Water Authority pursuant to S.B. 1078 

which will facilitate the use of Colorado River water and make funding available 

for water supply development. 

, 

IV. Recommendations 

Since the analyses of the water supplies and projected demands for the 

Sacramento Valley and Hualapai basins indicate that sufficient water supplies are 

available, and the local governments and other water suppliers do not want to use 

Active Management practices to address their water supply and demand problems, 

the departmental staff does not recommend that an AMA be established at this 

time for these two groundwater basins. 

12 
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Exhibit 1 
Correspondence 



VALLEY PIONEERS WATER CO, INC. 
3155 North McNeaJ Road 

Golden Valley, Arizona 8641 3 
(602) 5654663 

September 6,1993 

Arizona Oepartment of Water Resources 
15 South 15th Avenue 
Phoenix, Arizona 85007 

Attention: Elizabeth Ann Rieke, Director 

Reference: Sacramento Valley, Mohave County, Arizona 
Active Management Area, Request for Designation 

Dear Ms. Rieke: 

This letter is to formally request that the Sacramento Valley, and specifically the Mohave County 
approved franchise areas of GVlO # 1 and our company, at this time considered for immediate 
c__ review and possible dsignation as an Active Management Area. 

The reason for this request is the proposed major industrial development to the immediate south 
of the two areas that currently provide water services to metered customers. The proposals do 
not take into account the water quality degradation and considerable investment by our company 
and the Golden Valley Improvement District # 1, operated by Mohave County. It is felt that the 
documented declining water table (reference your letter of October 18,1991) and the proposed 
commercial development and water usage constitutes the necessary conditions to institute - 
active management practices to preserve the existing supply of groundwater for future needs. 

The reason for our specific concern is the presence of the five commercial wells that are located 
in the county approved franchise area of this company and outside our management control. 
We are aware of the previous degradation of the water table when these wells were operated at 
full capacity between 1965 and 1990. It is our opinion that unrestricted usage may potentially 
have a negative impact on previously released reports of adequacy of water supply issued by the 
Ari=mz Depzrtm~rlt of Watt: I7esmirws. .4meeting of repr.eseatatks.of Mohave Caunty. this 
company, the parties involved, and your department appears to be in order, and is requested. 

Sincerely yours, 

n 

President 
V- P. W. Co., Inc. 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
15 South 15th Avenue, Phoenix, Arizona 85007 

Telephone (602) 542-1553 
F ~ x  (602) 542-3383 

October 21, 1993 

Mr. Noel H Labonte 
Valley Pioneers Water Company, Inc. 
3155 North McNeal Road 
Golden Valley, Arizona 86413 

The department has received your letter of Sept. 6, 1993 requesting a review of the 
hydrologic conditions in the Sacramento Valley groundwater basin and a determination of 
whether the basin would qualify to be designated as an Active Management Area. Your 
request is under review at this time. After we have completed OUT preliminary studies we 
will contact you to discuss this matter further. 

For your information, the following determinations and procedures are required by statute 
when an area is being considered for active management status. The director of the 
department may designate an active management area only if: 1) active management 
practices are necessary to preserve the existing supply of groundwater for future needs; 2) 
land subsidence or fissuring is endangering property or potential groundwater storage 
capacity; or, 3) the use of groundwater is resulting in actual or threatened warer quality 
degradation. If the director proposes to designate an active management area, she must hold 
a public hearing to consider whether to issue an order to declare an active management area 
and the extent of the boundaries of the proposed area. An active management area may not 
be smaller than a groundwater basin. The director must give full consideratim to public 
comment and to recommendations made by local political subdivisions. 

An active management area can be created by local initiative if ten percent of the registered 
voters petition to form an area and the petition is approved in a subsequent election. 

3efore the department makes a decision regarding the formation of an active management 
area in the Sacramento Valley, we wil l  prepare a hydrologic report and discuss the need for 
water management practices with local concerned parties and political subdivisions. After the 
Department has obtained more information, a decision whether to schedule a public heaxkg 
will be made. 

_. 
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Mr. Noel €3. Labonte 
October 21, 1993 
Pase - 2 - 

At this time the Department expects that preliminary studies will be completed in ten to 
twelve weeks. If necessary, informal meetings will be scheduled to explain the Department’s 
finding. Thank you for your letter of inquiry. PIease contact me at the above address and 
phone number if you have additional questions- 

Thomas Carr 
Assistant Deputy Director 
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WATER MANAGEMENT 
PROGRAM PLANNING & MANAGEMENT 

15 S. 1 W  AVENUE 
PHOENIX, ARIZONA 85007 

542-1546IF'AX 542-3383 

M E M O R A N D U M  

TO: Stephen Szyprowski 

FROM: Thomas Carr, Assistant Deputy Director 

DATE: October 22, 1993 

SUBJECT: Request for Hydrologic review for Sacramento Valley. 

Please prepare a report on water supply and demand conditions in the Sacramento and Hualapai 
groundwater basins for the purposes of evaluating whether one or both basins should be declared 
an AMA. The report needs to include a description of historical groundwater depletions, 
subsidence and locations of groundwater declines. Please describe on maps the location of 
current points of withdrawals, transportation and use of groundwater. Note any water supply 
shortages or Limits to the availability of groundwater for current of projected municipal and 
industrial water demands. Please include all relevant references. 

Attached is the request from Pioneers Water Company, Inc. and my preliminary response. I have 
indicated to Mr. Labonte that we need ten to twelve weeks to complete our review. If you need 
any help from my staff with this work effort, please let me know. 
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MOHAVE COUNTY BOARD of SUPERVISORS 
P.O. EOX 7000 809 EAST BEALE KINGMAN, ARIZONA 86402-7000 

Telephone (602) 753-0729 FAX (602) 753-0732 TDD (602) 753-0726 

Oist 1 
Sam Standerfer 

County Manager 
David J. Grisez. P.E. 

Oist 2 
&an C. Ward 

Dist  3 
Pat Hdt 

Clerk of the Board 
Patsy A. 'Par 

Chastain 

February 17, 1994 

Mr. Steve Jenkins 
A2 DEPARTMENT OF WATER RESOURCES 
15 S 15th Avenue 
Phoenix, AZ 85007 

RE: Sacramento Valley Groundwater Basin 

Dear Mr. Jenkins: 

T h i s  letter w i l l  confirm a meeting scheduled for  March 24, 1994 
at 2:OO P.M. in the Board of Supervisors Conference Room located 
at 809 E. -Beale Street, Kingman, AZ. The City of Kingman and 
Mohave County personnel have also been advised of the meeting. 

If you have any questions, please call. 

Yours truly, 

/ -  &e% 
David J. Grisez, k-d 
County Manager 

DJG/yo 
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ARIZONA DEPARTMENT OF WATER RESOURCES 
15 South 15th Avenue. Phoenix, Arizona 85007 

Telephone (602) 542-1553 
F ~ x  (602) 542-3383 

March9, 1994 

Very1 Morrell 
Mohave County Planning and Zoning Dept 
3675 East Highway 66 Suite A 
Kingman, AZ 86402-7000 

Dear hk Morrek 

As you know, the Department of Water Resources is performing an assessment of the water 
availability and demand in the Sacramento Valley and HuaIapai Valley groundwater basins in 
Mohave County. Our Hydrology Division is identifying ground-water supplies and we are 
assessing potential demands for this water. 

W e  have developed municipal water demands from projectians of population for the areas 
involved and have used available infomation to develop some projections of industrial water 
demands. However, we feel that some additional work could be done to project industrial 
water demands. Even through there is Iittle available on the types of companies that could 
locate in the area, industrial and commercial zoning may indicate some possibilities. 

Would you please help us by enumerating any commercial and industrial zoning currently in 
the area bounded by Sacramento Valley groundwater basin ixicfuding that along X 4 C  sad the 
railroad tracks from Kingman to Yucca, along the Oatman Road, and Highway 68 between 
Kingman and the Black Mountains. 

This information will be very helpful in projecting industrial demands in the Sacramento 
Valley basin. 

I look forward to meeting you on March 24. 
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ARIZONA DEPAR"T OF WATER RESOURCES 

HYDROLOGY DIVISION 

To1 Tom Carr 

FROM : Steven Szyprowski Q 

Q 
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l i  
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Q DATE : April 27, 1994 

SUBJECT: Water Quality in Kingman 

Groundwater quality in the city's well field area is comparable 

with other alluvial basins in Arizona. The only trace metal, which 

in some wells exceeds the 0.05 mg/l state maximum contaminant 

level, is chromium. 

Chromium levels in Kingman's wells range from less than 0.01 to 

0.098 mg/1. In 1992 EPA increased the national drinking water 

standard for chromium to 0.1 mg/l. After that the Arizona DEQ 

granted the City of Kingman an exclusion from the 0.05 mg/l 

requirement. The city conforms with the exclusion and is in 

compliance with the DEQ's monitoring requirements. Some 

consultants indicated that chromium levels may be increasing below 

the 1000-foot depth. There are no conclusive tests to support this 
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opinion. However, given that such a possibility may occur in an 

alluvial basin, our finding of adequacy was conservatively limited 

to groundwater resources above the 1000-foot depth. Our 

projections indicate that the one-hundred-year demand of the 2040 

population equal to over 12,000 acre-feet per year will not lower 

the w a t e r  level below 770 feet below land surface. In addition, if 

necessary, chromium content in drinking water can be lowered by 

over 90 percent by reversed osmosis. For the foreseeable future, 

blending will remain the practical solution. 
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Exhibit 2 
Agenda, 3 124194 
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KINGMAN AREA GROUNDWATER BASIN STUDY 

ARIZONA DEPARTMENT OF WATER RESOURCES 

BOARD OF SUPERVISORS CONFERENCE ROOM 
809 EAST BEALE STREET 

KINGMAN, ARIZONA 

MARCH 24, 1994 
2:OO PM 

I. 

II. 

m. 

INTRODUCTION SE'ITING, PURPOSE AND SCOPE OF THE STZTDY 

ANALYSIS 

A. POPULATION TRENDS AND PROJECTIONS: 1990 TO 2040 

B. DEMAND FOR WATER RESOURCES: 1990 TO 2040 

C. GROUNDWATER SUPPLIES: TOTAL AND ANNUAL AVERAGE 

D. COMPARING DEMAND WITH SUPPLY 

CONCLUSIONS 
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3/24/94 Kingman meeting 

Attendance: 

Hon. Carol Henderson, Mayor of Kingman 

Hon. Charles Orr, Kingman City Cound 

Hon Lester Byram, Kingman City Council 

George Veach, Cyprus Mineral Park 
Richard Skalicky, Mohave County Public Works Director 

David Grisez, Mohave County Manager 

Donald W. Van Brunt, Mohave County Economic Development Authority 

Fred Eldean, Mohave County Economic Development Authority 

N.J. Devlin, P.E., Civil Engineer and Land Surveyor 

Noel H. Labonte, Valley pioneer Water Company 

Ed Covington, City of Kinpan ,  Director of Public Works 

Very1 Morrell, Mohave County Planning and Zoning Department 

Dennis Roberts, City of Kingman, Community Development 
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Kingman Area Fact Sheet 
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Hualapai Basin Fact Sheet 
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HUALAPAI BASIN GROUNDWATER FACT SHEET 

General Basin Information 

0 

0 

0 
0 

0 

0 

0 

0 

0 

Area of Basin 
Aquifer m a  
Principal aquifer 
Land surface elevations 

Main drainages 

Current Basin population 
Current greater City of Kingman population 
2040 Basin population 
2040 greater City of Kingman population 

1,820 square d e s  

Older alluvium 
1,300 to 7,150 feet above mean sea 
level 
Truxton and Hualapai Washes 
(ephemeral) 
22,405 (DES, 1990) 
12,722(DES, 1990) 
66,220 (DES projections) 
62.3 18@ES projections) 

350 square miles 

- A. Groundwater Demand 

1. Current Demand (acre-feevyear) 

o City of Kingman 6050 (Cella Barr, 1990) 
o Truxton Canyon Water Company 65 (ACC, 1992 Annual Report) 
o Cerbat Water Company 22 (ACC, 1992 Annual Report) 

TOTAL 6137 

2. 2040 Projected Basin Demand (acre-feet) (based on 2040 DES population projections) 

o 66,220 people x 173 gpcd = 12,832 acre-feet (173 gpcd by Willdan Associates, 1993) 

3. 2040 Projected City of Kineman Demand (based on 2040 DES population projections) 

o 62,318 people x 173 gpcd = 12,076 acre-feet 

B. Groundwater SUPPIV 

1. Groundwater Supplies (acre-feet) 

o Total basin groundwater in storage 5,000,000 (to 1200 feet bls) (ADWR) 

o City of Kingman 1,900,OOO (to loo0 feet bls or 19,OOO 
Arlyr tor 100 years) (AITBfBf -- 
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o Only one City of Kingman well had a penetrated aquifer depth of 1200 feet bls. The 
average city well depth is 1000 feet bls which ADWR currently uses for groundwater in 
storage estimates. 

North of Long Mountain, the deepest penetrated depth of a well was 2300 feet bls 
(Technical Consultants, 1990). The Hafley Family Limited Partnership which contains 
8,960 acres has estimated groundwater in storage of 1,145,160 acre-feet (Tahnical 

o 4 
I Consultants, 1990). 

oi 2. Current Dedh to water (feet bls) 

o City of Kingman 
Well #4 B(22-16) %bc 
Well -- B(22-16) 28bad 

B(22-16) 17ddd Well ##6 
Long Mt., #6 B(22-16) 15ccc 

i 

Average 

o Cerbat Water Company 
Well #1 B(22-16) 7ca? a 

3. Water Level Declines (feet/yeat) ADWR 

642 (ADWR, 1991) 
538 (ADWR, 1991) 
562 (ADWR, 1991) 
520 (ADWR, 1991) 
- 
566 

670 (Manera, 1978) 

o City of Kingman Well #4 11 years 1.9 
Well B(22-16) 28bad 11 years 1.3 
Long Mt. ##6 11 years 2.0 
Well B(22-16) 27ddd 5 years 1.1 (SE edge of 

Well B(22-16) 3cbb 11 years 0.9 (2.5 miles N of 

I 
a airport) 

LongM#fjWen) 
- I Average 1.4 

4. Deepest Penetrated Depth of Aauifer (feet bls) (ADWR Driller Logs) 

o City of Kingman Well B(22-16) 17ddd 1200 

5. Averaple Saturated Thickness of Aauifer (to a depth of lo00 feet bls.) 

o City of Kingman 434 feet 
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6. 

0 

7. 

0 

C. 

1. 

2. 

3. 

4. 

Well Yield (gallons per minute) (Schmidt & Associates, 1993) 

City of Kingman From 500 to over 2,000 

Oualitv of Groundwater (Schmidt & Associates, 1993) 

City of Kingman Chromium levels exceeding MCLs in 5 city wells. Chromium 
levels apparently increase with depth. 

Impact of Pumnape on Water Levels 

Declines associated with current pumpage of about 6050 AF/year equal to an average of 
1.4 feet per year or 140 feet in 100 years. 

Additional declines associated with projected additional pumpage of 6026 M&.ear equal 
to 60 feet in 100 years. 

Cumulative declines at total projected pumpage of 12,076 AF/yw equal to 200 feet in 100 
years. 

Average deprh to water level after 100 years should equal 766 feet bls. 

D. Conclusions 

1. There is an adequate water supply for the 2040 projected population growth for 100 
years. 

There are groundwater supplies in excess of future groundwater demands for industrial 
needs. 

2. 

MOHAVE-003 



Y 

L 

Hualapai Cross Section 
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Sacramento Valley Fact Sheet 
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SACRAMENTO VALLEY BASIN GROUNDWATER FACT SHEET 

General Basin Information 

Area of basin 
Aquifer area 
Principal aquifer 
Land surface elevations 
Main drainage 
Current basin population 
Current Golden Valley population 
2040 basin population 
2040 Golden Valley population 

- A. Groundwater Demand 

1. Current Demand (acre-feet) 

o GVCID#l 
o Valley Pioneer 
o Cyprus Mineral Mine 
o Yucca Water 
o Walnut Creek 
o CityofKingman 

o Chloride 

(1991) 
(1992) 
(1993) 
(1992) 
( 1992) 
(199 1) 

(1992) 
TOTAL 

1,400 square miles 
500 square miles 
Older alluvium 
500 to 8,917 feet above mean sea level 
Sacramento Wash (ephemeral) 
7884 (1990 DES) 
2619 (1990 DES) 
20,998 (DES) 
7,772 (DES) 

48 
372 
323 

36 
19 

450 

10 
1258 
- 

(Manera, 199 1) 
(ACC annual records) 
(George Veach, 1994) 
(ACC annual records) 
(ACC annual records) 
(ADWR, 1991/Sacramento Valley 
portion) 
(ACC annual records) 

2. Committed Demand (acre-Feet/year) (demand of existing recorded lots not yet served) 

o GVCJD#l 773 (Manera, 1991) 
o Valley Pioneer _I 232 (Anderson-Nelson, 1991) 

TOTAL 1005 

3. Prujected Demand (acre-feedyear) (based on build-out) 

o GVCID#l 11,579 (ADWR, 1994) 
o Valley Pioneer 240 (ADWR, 1994) 
o Cyprus Mineral Mine - 800 (George Veach, 1994) 

TOTAL 12,619 
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4. 2040 Proiected Basin Demand (acre-feet/year) (based on DES 2040 population projections) 

20,998 people x 95 gpcd* = 2240 AF/YR *gpcd based on 200 gal/day/lot (Manera, 1991) and 
2.1 people per dwelling Unit (census population 
density) 

5. 2040 Golden Vallev Area Projected Demand (acre-feedyear) (based on 2040 DES population 
projections) 

7,772 x 95 gpcd = 827 AF/YR 

Golden Valley Improvement District 
Valley Pioneer Water Company 

5 15 AF/YR 
312 AFIYR 

- B. Groundwater Sumlv 

1. Groundwater Supplies to 1200 Feet Below Land Surface (acre-feet) 

o 
o 

o 

o 

Total basin groundwater in storage 7,000,000 (ADWR, 1988) 
GVCID #1 (ADWR's water availability letter, 1991) 1400 acre-feedyear for 

Valley Pioneer (ADWR's water availability letter, 1991) 844 acre-feet/year for 

Below 10oO feet, increasing amounts of clay, volcanic ash and lava decrease the aquifer's 
ability to transmit and store groundwater. 

100 years 

loo years. 

2. Current Depth to Water (feet bls) 

0 

0 

0 

~ 

Valley Pioneer 
Well #I B(21-18)gbba (ADWR) 
Well #2 B(21-18)5dbd (A.N.) 
Well #3 B(21-18)8bbb (A.N.) 
Well #4 B(21-18)8aab (A.N.) 

Average 
GVCD #l 

B(21-19) 13ddd (Manera) 
B(21-19) 25aaa (Manera) 
(Crystal Springs) 
B(21-19) 2ddd (Stoval) 

Average 
Cyprus 

B(21-18) 30abb (ADWR) 
B(20-18) 4bbb (ADWR) 
B(21-18) 32bbb (ADWR) 
B (20- 18) 20caa (ADWR) 

Average 

1055 (year 1990) 
1061 (year 1990) 
1066 (year 1990) 
- 1045 (year 1991) 
1057 

921 (year 1991) 
866 (year 1991) 

- 1017 (year 1987) 
935 

875 (year 1990) 
750 (year 1990) 
810 (year 1990) 
- 894 (year 1990) 
832 
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3. Water Level Declines (feevyear) (ADWR) 

o GVCID#l 
Average area decline 0.75 (Manera, 1991) 

o VaIley Pioneer 
B(21-18) 9bbq 25 YWS 1.2 (ADWR Hydrograph B) 

0 Cyprus 
B(21-18) 3Oabb, 26 years 
B(20-18) 4bbb, 26 years 
B(21-18) 32bbb, 26 YCX~S 
B(20-18) 20caa, 26 years 

1.2 (ADWR Hydrograph C) 
0.5 (ADWR Hydrograph E) 
0.7 (GWSI files=USGS/ADWR) 
- 0.9 (GWSI files=USGS/ADWR) 

Average 0.8 

4. Deepest Penetrated Depth of Aquifer (feet bls.) (ADWR records) 

o GVCID#l in well B(21-19) 13ddd 1335 
o Valley Pioneer in well B(21-18) 9bba 1518 
0 Cyprus in well B(21-18) 30abb 1385 

5. Saturated Thickness of Aquifer (To a depth of 1200 feet bls.) 

o GVCID#l Average of three wells, 265 feet 
o Valley Pioneer Average of four wells, 143 feet 
0 Cyprus Average of four wells, 368 feet 

6. Well Yields (gallons per minute) 

o GVCID#l Up to 700 (Manera, 1991) 
o Valley Pioneer 100 to 200 (Anderson-Nelson, 1991) 
0 Cyprus Up to 850 (ADWR, 1991) 

7. Quality of Groundwater 

o Of acceptable drinking water standards (ADWR, 1991) 

C. Impacts of Pumpape on Water Levels 

1. Drawdown from future pumpage for 100 years (Cyprus for 
15 years) 
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GVCID #I: 75 feet current drawdown for 100 years (at 0.75 ft/yr) 
plus Theis drawdown of an additional 100 feet = Total 175 feet 
(48 AF present - 1352 AF future pumpage) 
Average water level in 100 years: 11 10 feet bls. 

Valley Pioneer: 120 feet current drawdown for 100 years (at 1.2 Wyr) 
plus Theis drawdown of an additional 70 feet = Total 190 feet 
(372 AF present - 472 AF future purnpage) 
Average water level in 100 years: 1247 feet bls. 

Cyprus: 90 feet current drawdown for 104) years (at 0.9 Wyr) 
plus Theis drawdown of an additional 
80 feet = Total 150 feet 
(322 AF present - 800 AF future pumpage) 
Average water level in 100 years: 832 feet bls. 

t D. Conclusions 

a 
I 
I 
1 

1. There is an adequate supply for all current and committed demands of the GVCID #1 and for 
at least an additional 795 dwelling units (see ADWR letter of water availability of March 29, 
1993). 

2. There is an adequate supply for all current and committed demands of the WWC and for at 
least 330 additional dwelling units (see ADWR letter of availability of December 4, 1991). 

3. There is an adequate supply for the projected demand of the Cyprus Mineral Mine at 800 &‘yr 
for 15 years. This groundwater withdrawal is not subject to the adequacy of water supply law 
under A.R.S. $45-108 which applies to subdivisions only. 

4. There is an adequate supply for the proposed North Star industrial plant of about lo00 af& 
which is also not regulated by the adequacy law. 

c 
1 
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SPECIFICATIONS AND CONTRACT DOCUMENTS 

FOR THE 

CONSTRUCTION AND TESTING 

OF 

ONE ( I )  OR MORE WATER WELLS 

GRIFFITH ENERGY, L.L.C. 

MANERA, INC. 
8316 NORTH 53RD STREET 

PARADISE VAUEY, AZ 85253 
Telephone (602) 948-9818 

Fax (604 S96-8776 

October I ,  1998 
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PART I INFORMATION FOR BIDDERS AND THE BIDDlNG PROCESS 



i 
c 

1 
ADVERTISEMENT FOR BIDS 

Griff6 Energy, LLC. 

Manera, inc (Geologist-Engineer) I 

.-- - -  
. -- 

Griffith Energy, L.L.C. proposes to construct a series of wells to withdraw water from the Sacramento 
Valley ground water aquifer. As the data in the specific area of the proposed well field is limited, it 
i s  proposed to drill the initial well as a test well. The pilot bore will be deeper than the expected 
completed well to determine the materials present in the aquifer, Formation water samples may be 
taken and other data collected during the drilling program. Following the completion of the initial 
well, additional production wells may drilled immediately or delayed for a period. The contract for 
the construction of the well(s) will be valid for one (1) year, thus, there may be one (1) continuous 
period of drilling of several wells, or there may be one (1) well drilled immediately, with the 
remaining wells drilled later. It i s  understood that in the case of the latter, more than one mobilization 
charge will occur. 

Sealed bids for the drilling, construction, development and pump testing for one (1) or more industrial 
water supply wells will be received by Manera, Inc., 8316 North 53rd Street, Paradise Valley, Arizona 
85253 until 1500 hours local time October 26, 1998. The bids will be privately opened. The results 
of bidding will be tabulated and faxed to all bidders. 

The project i s  located ten (10) plus or minus miles southwest of Kingman, Mohave County, Arizona. 

There is  a mandatory pre-bid conference at 1100 hours, October 12, 1998. All proposed bidders are 
to be present at the offices of Mohave County Economic Development Authority, Inc., 31 60 Shangri 
La Drive, Kingman, AZ 86401, at that time for a review of the Specifications and Contract Documents. 
Following the review of the bidding package, a tour of the drilling sites will be taken to allow the 
Bidders to see the sites, the work required to prepare the site and to review the area and method of 
wasting the discharge water from the drilling program and the test pumping. It i s  expected that it will 
require four (4) to six (6) hours to review the bidding package and tour the well sites. 

Copies of the Specifications and Contract Documents may be obtained from the offices of Manera, 
Inc. 8316 North 53rd Street, Paradise Valley, AZ 85253, Telephone (602) 948-9818, Fax (602) 596- 
8776. 

Griffith Energy, L. L. C. reserves the right to reject any or all bids for any reason, and to waive any 
informality in the bidding process in order to obtain the bid deemed most favorable to the Owner. 

Advertising period: September 28, 1998 to October 19, 1998 

tnfomuIion fw Bidden and B i i g  Prxess 1-1 
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.1 . I . . . .< . 

1.1 PARTIES TO THE CONiRAcT 

1.1.1 Owner Griffith Energy, L.L.C. 
1 1350 Random Hills Road, Suite 400 
fairfax, Virginia 22030 

Attention: Dana L. Diller 

Telephone: (703) 293-2627 
FaX (703) 293-2659 

1-12 Proied Officer Mayes Construction Company 
P. 0. Box 1833 
Sao Juan Capistrano, CA 92693 

Attention: T. E. Mayes 

Telephone: (714) 489-0849 
FaX (714) 489-9161 

1.1.3 Ceolonist-Engineer Manera, Inc. 
831.6 North 53rd Street 
Paradise Valley, AZ 85253-2512 

Attention: Paul A. Manera, P.E. 

Telephone: (602) 948-9818 
Fax (602) 596-8776 

1.1.4 Contractor Successful Bidder 

Attention: 

Telephone: 

Fax 

Infomution lor Bidden and Bidding P m c e s  1-2 

3' . u_ 

MOHAVE-003 



.. . . . . . ,  _ . .  . . . ,. 1.2 P ~ A ~ ~ ~ N o F B I D s  - . - . 

1:2.1. Bids shall be submitted on the forms furnished and shall be manually signed. The 
entire bound set of the Contract Documents and Specifications, plus all addenda and 
any other documents pertaining to the bid shall be returned as part of the bid. Any 
erasures andor changes in the bid figures must be initialed by the penon signing the 
bid. 

1.2.2. The bidder shall bid on all items. If there is no charge for an item, the bid should 
read zero (0) or WA (not applicable). Failure to fill in all items on the bid form will 
be considered a no bid and the bid will be disqualified. 

1.2.3. Alternate bids will not be considered. 

1.3 ACKNOWLEDGEMENT OF ADDENDA 

1.3.1 Bidders shall acknowledge receipt of any addenda to this set of Contract Documents 
and Specifications by including these addenda with this bid package and identifying 
the number and date of each Addendum: 

Addendum Number Date Received 

1.4 SUBMISSION OF BIDS 

1.4.1 Completed sealed Bids (two (2) original copies) must be received by: 

Manera, Inc. 
8316 North 53rd Street 
Paradise Valley, AZ 85253 

on or before 1500 hours, October 26, 1998 

1.4.2 Each sealed envelope containing a Bid should be plainly marked on the outside as 
containing a Bid identifying the project name. 

Any Bid package not received prior to the bid submittal closing time, for any reason, 
will be disqualified. 

1.4.3 
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1.5 ALLEGATIONS OF MISTAKES IN BIDS 

1.5.1 A Bid will be considered as stated. Any mistake contained in a bid shall be binding 
on i ts  proponent. 

1.6 AWARD OF CONTRACT 

1.6.1 The Contract will be awarded within thirty (30) calendar days of the Bid Closing. 

1.6.2 The party to whom the Contract i s  awarded, the nContractorn, shall complete the 
Contract, bonding, insurance and other requirements of the Contract Documents and 
submit the executed Contract Documents to Manera, Inc. within ten (10) calendar 
days from the date of the Award of Contract. 

1.6.3 The Owner reserves the right to reject any or all bids and to waive any informality 
in the bid process to obtain the bid deemed most favorable to the Owner. 

1.7 NOTlCE TO PROCEED 

1.7.1 A Notice to Proceed will be issued to the Contractor within ten (10) calendar days 
following completion of the requirements of paragraph 1.6.2 above satisfactory to the 
Owner. 

1.8 RETURN OF BID BOND 

1.8.1 All Bid Bonds except those of the three finalist Bidders will be returned at the Bid 
Closing. The remaining three Bid Bonds will be retained until the contract 
documents are signed with a successful Bidder, at which time the remaining Bid 
Bonds will be returned. 
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. . . , . .  * .  

AFFIDAVIT Of UNMISTANDINC 

The Undersigned certifies that he is the Contractor or an authorized agent of the Contractor and 
further certifies that: 

1. 

2. 

3. 

4. 

By: 

Contractor: 

Title: 

Date: 

he has thoroughly read, carefully examined and fully understands the Specifications 
and Contract Documents authorized by the Owner; 

he thoroughly understands the scope of work to be completed; 

he has personally inspected the site of work, the ingress and egress to the site, the 
water source and other field characteristics; and 

he has thoroughly informed himself of the geologic and hydrologic characteristics of 
the area and has not relied solely on the geologic and hydrologic data given in the 
Specifications and Contract Documents. 

CORPORATE SEAL OR NOTARY PUBLIC 
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Cen tlernen: 

The foltowing Proposal is  submitted for the drilling, constructing and testing of one (1) or more 
industrial water well(s1 near Kingman, Mohave County, Arizona. 

The following Proposal ismadeon behalfof 
and no others. Evidence of authority to submit the Prowsal is herewith furnished. The Promsal is 
in al l  respeas fair and is made without collusion on &e part of any person, firm, or cor;oration 
mentioned above, and no family member or employee of the Owner is  personally or financially 
interested, directly or indirectly, in the Proposal, or in any purchase or sale of any materials or 
supplies for the work in which i t  relates, or in any portion of the profits thereof. 

The Undersigned declares that the amount and nature of the work to be done is understood and that 
at no time will misunderstanding of the Specifications and Contract Documents or conditions to be 
overcome, be pleaded. On the basis of the Specifications and Contract Documents proposed for use, 
the Undersigned proposes to furnish all the necessary machinery, equipment, tools, apparatus, and 
other means of construction, to do all the work and to furnish within the time hereinafter proposed, 
and to accept, as full compensation therefor, the sum of various products obtained by multiplying each 
unit price, herein bid for the work or materials, by the quantity thereof actually incorporated in the 
complete project, as determined by the Geologist-Engineer. 

The Undersigned understands that the quantities mentioned herein are approximate only and are 
subject to increase or decrease and hereby proposes to perform all quantities of work, as either 
increased or decreased, in accordance with the provisions of the Specifications and Contract 
Documents, at the unit price bid in the Bidding Schedule. 

The Undersigned further proposes to perform all extra work that may be required on the basis 
provided in the Specifications and Contract Documents and to give such work personal attention and 
to secure economical performance. 

The Undersigned further proposes to execute the Contract Agreement within ten (10) days from the 
date of award, time being of the essence. The Undersigned further proposes to begin work as 
specified in the Contract Documents attached hereto. 

Contractor's Arizona License Contractor's Arizona Department 

Number of Water Resources License 

Number 

Proposed Time to Start Proposed time for Completion of 

Drilling Well Drilling and Testing Program 

Bid SubmilUl Occumem 2-2 Proposal Page I of 3 
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Date: - .  ,19-. 

_ _ _  - *  . -  - -- - 
. ~ -  

._ ... 

I f  by a Corporation: Corporate Name 

By: 
Authorized Representative 

Print: 

Its: 
Title 

Address: 

Telephone: 

The name of the State under which the laws of which the Corporation was chattered and names, titles 
and business addresses of the President, Secretary and Treasurer must be shown. 

President: Corporate Seal: 

Address: 

Secretary: 

Address: 

Treasurer: 

Address: 

State of Incorporation: 
qualification to do business in the State of Arizona must be attached. 

If not an Arizona Corporation, proof of 

Bid Submid Oaumena 2-3 Proporal Page 2 of 3 
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Date: ,19-. 
. .  

I f  by an Individual: By: 

Print: 

Address: 

Telephone: 

If by a Firm or Partnership: 

By: 

Print: 

Address: 

Telephone: 

NOTARY PUBLIC: 

Bid Submiiul Dauments 2 4  Plapwl Pa.$? 3 of 3 
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GRlFFlM ENERGY LLC. 

BID SCHEDULE 

for 

IZX WELL, B(19-18)lOcdd 

Item Unit Total 
No. Item Price Price 

1. 

2. 

3. 

4. 

5. 

Mobilization and demobilization of drilling rig, 
including all tools and equipment, mileage, 
travel time and subsistence for crew, portal to 
portal, lump sum 

dollars 

cents 

Move well to well, lump sum, 

dollars 

cents 

Steam cleaning drilling rig and appurtenances, 
lump sum 

dollars 

cents 

Construction of mud pits and layout, including 
all other costs for items not specifically 
stated in this Bid Schedule, lump sum 

dollars 

cents 

Pumping and transporting water, lump sum 

dollars 

cents 

Bi Schedule P* 1 of 5 
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-' Item . 
No. Item 

- *  

Unit Total 
Price Price 

6.  Drilling, furnishing, setting and cementing 
forty (40) feet of conductor casing, lump sum 

dollars 

cents 

7. Drilling eighteen hundred (1,800) feet of 
seventeen and one half (17.5) inch diameter 
well bore, induding drilling fluid, 
per lineal foot 

dollars 

cents 

8. Setting jetting tool, air lifting for water 
sample collection, removal of jetting tool, 
per  hour 

dollars 

cents 

9. Reaming (opening) seventeen and one half 
(1 7.5) inch diameter hole to twenty eight 
(28) inch diameter bore, twelve hundred 
(1,200) feet, per lineal foot 

' 

dollars 

cents 

10. Furnishing and installing seven hundred 
(700) feet of eighteen (18) inch diameter 
casing, including six (6) sets of spring 
steel centralizers, per lineal foot 

dollars 

cents 
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Total 

. Price . .. 
Item Unit 
No. Item Price . .  

1 1. Furnishing and installing five hundred 
and (500) feet of eighteen (18) inch 
diameter wire wrapped well screen, 
per lineal foot 

. dollars 

cents 

12. Furnishing and installing six hundred and 
twenty feet of four (4) inch ID gravel 
feed tube, per lineal foot 

dollars 

cents 

13. Furnishing and setting one (1) set landing 
clamps, lump sum 

dollars 

cents 

14. a. Furnishing and installing by means of a 
Tremie pipe approximately fifty eight (58) 
cubic yards of gravel, 

14. b. Furnishing and installing by pouring 
approximately fifty (58) cubic yards 
of gavel, 

Contractor's Selection a. b. 
per cubic yard 
(circle only one (1) choice] 

dollars 

cents 

15. Furnishing and installing approximately 
fifty seven (57) cubic yards of cement 
slurry seal, per cubic yard 

dollars 

cents 

Bid Schedule P w  3 d 5 
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Unit Total 
Price Price 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

furnishing and installing approximately 
fifty (50) gallons of commercial sodium 
hypochlorite solution, lump sum 

dollars 

cents 

Jetting, twelve (12) hours, per hour 

dollars 

cents 

Furnishing downhole logging suite, 
lump sum 

dollars 

cents 

Furnishing downhole television scan, 
lump sum 

dollars 

cents 

Construction of reinforced concrete 
pump foundation, lump sum 

dollars 

Cents 

Furnishing, installing and removing test 
pump, lump sum 

dot lars 

cents 

Pump run time, per hour (120 hours) 

dollars 

cents 

8M ScIuduk Page 4 d 5 
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No. 

r . .  . 
kern 

Unit Total 
Price Price 

23. Standby time, per hour 

dollars 

cents 

24. Rig operating time for lost circulation or 
water sample collecting and jetting, per 
hour 

dollars 

cents 

25. Bedrock drilling, per hour 

dollars 

cents 

26. Road grading, per lineal foot 

dollars 

cents 

Bid Schedule Pap 5 of 5 
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CONTRACT AGREEMENT _._I  - . - . 
. . .  - - - 7 -  

. -  . _ .  

THIS AGREEMENT, made and entered into this day of 

between Criffith Energy, L.L.C., hereinafter called the Owner, and 

, 1998, by and 

, hereinafter called the Contractor. 

WITNESSETH: That the said Contractor, for and in consideration of the sum to be paid him by the 
Owner in the manner and at the times hereinafter provided, and of the other covenants and 
agreements herein contained, hereby agrees for himself, heirs, administrators, successors, and assigns 
as follows: 

ARTICLE I - SCOPE OF WORK: The Contractor shall construct and complete all the work required 
by the Specifications and Contract Documents for the completion of one (1) or more industrial water 
welI(s) (the "Welis") and furnish at his own cost and expense all necessary machinery, equipment, 
tools, apparatus, materials and labor (collectively the "Work") necessary for the completion of the 
Wells according to the Specifications and Contract Documents attached hereto. 

ARTICLE II - WARRANTY: In addition to any applicable warranties by Vendors, the Contractor 
warrants to the Owner that all materials and equipment furnished under this Contract will be new 
unless otherwise specified, and that all work will be of good workmanlike quality, free from faults and 
defects and in conformance with the Specifications and Contract Documents. Any of the Work not 
conforming to these standards may be considered defective. Contractor guarantees against any and 
all such defects in materials and workmanship for a period of one (1) year after the date of acceptance 
set forth in the Certificate of Completion and Acceptance. Contractor shall immediately, after written 
notice thereof, repair to the satisfaction of Owner any such defects in material and workmanship 
which may develop during such guarantee period, and any damage to other work or property caused 
by such defects or the repairing of same, all at the Contractor's expense. The Owner may proceed 
directly against the Contractor notwithstanding any applicable warranties by Vendors; and the 
Contractor shall expressly assign in writing any and all rights under any warranties that the Contractor 
may have received or be entitled to from Vendors of the materials and equipment incorporated in the 
Work, to the extent such warranties extend beyond the period of Contractor's guarantee hereunder. 

ARTICLE 111 - TIME OF COMPLETION: The Contractor further covenants and agrees that all the Work 
materials shall be furnished and delivered and all the Work labor shall be done and performed in 
every respect according to the Specifications and Contract Documents and that the Well.shall be 
turned over to the Owner complete and ready for use on or before the time specified (the 
"Deadline"). The Work and the Wells shall be free and discharged of all claims and demands 
whatsoever for, or on account of any and all labor and materials used, or furnished to be used, in any 
way related to the Work or the Wells. 

It is  expressly understood and agreed that, in case of failure on the part of the Contractor, for any 
reason, except with the written consent of the Owner, to complete the Wells according to the 
Specifications and Contract Documents, before the Deadline, the Owner shall deduct from any money 
due, or which may become due the Contractor, or, if no money shall be due, the Owner shall have 
the right to recover from the Contractor an amount equal to the actual cost of maintaining Owner's 
engineering, inspection, and other necessary forces and equipment, for the time elapsing between the 
Deadline and the actual date of completion of the Wells in accordance with the terms of the Contract 
Documents, together with any other costs, fees, expenses or damages suffered by the Owner due to 
Contractor not completing the Wells within the time limit set forth herein; provided, however, that 
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upon receipt of written notice from the Contractor, of the existence of causes, as herein provided, over .- - 
- I  

_ _ _ = _  which --. ~. sajd Coqtrgctor has no control and which must delay the completion of-the Work or any delay - 

occasioned by the Owner, the Owner may extend Deadline in accordance with the Specifications and 
Contract’Documents and, in such case, the Contractor shall become liable for the above specified 
liquidated damages for delays commencing from the date said extension period shall expire. 

After the Deadline plus any extension granted, pursuant to the immediately proceeding paragraph, no 
further payments shall be made the Contractor until all Work is completed and the Wells are accepted 
by the Owner in writing. 

I t  is also agreed that the actual date of completion for all purposes of this Contract Agreement shall 
be that date upon which the Wells are accepted in writing by the Owner. 

ARTICLE IV - CLAIMS FOR EXTRA WORK It is expressly understood and agreed that no claim for 
extra work or materials, not specifically herein provided, done, or furnished by the Contractor, will 
be allowed by the Owner, nor shall the Contractor do any work or furnish any materials not covered 
by these Specifications and Contract Documents, unless such work is ordered in writing by the 
Owner. In no event shall the Owner incur any liability by reason of any verbal direction or 
instruction that the Contractor may be given by the Owner or his authorized representatives or others. 
It is  the intent and meaning of this Article that all orders, directions, and instructions not contained 
in the Specifications and Contract Documents pertaining to the Wells and Work shall be in writing 
from the Owner or Owner‘s authorized representatives, and the Contractor hereby waives any claims 
for compensation for work done or materials furnished not in accordance therewith, regardless of 
benefit accruing to the Owner, if any, by virtue of such work or material. 

ARTICLE V -MISUNDERSTANDING OR DECEPTION: The Contractor agrees that he has investigated 
the site of the Work and all conditions thereof and pacts and appurtenances thereto and hereby waives 
any right to plead misunderstanding or deception as to location, site conditions, character of work or 
materials, estimates of quantities, or other conditions surrounding or being a part of the Work and 
understands that the quantities given in the Bidding Schedule are approximate only, and hereby agrees 
to accept the quantities as actually placed and finally determined upon the completion of the Work, 
in accordance with the Specifications and Contract Documents. 

ARTICLE VI - PAYMENTS: For and in consideration of the  faithful performance of the Work as set 
forth in the Specifications and Contract Documents and duly issued Addenda, the Owner agrees to 
pay the Contractor the amount earned, computed from the actual quantities of Work performed and 
materials furnished and the unit prices named in the attached Bidding Schedule. The Owner agrees 
to make such payments in the manner and at the times provided in the Specifications and Contract 
Documents hereto appended. 

ARTICLE VI1 - SPECIFICATIONS AND CONTRACT DOCUMENTS: The Specifications and Contract 
Documents shalt consist of the following, which are hereby incorporated in this Contract Agreement 
with the same force and effect as if fully set forth herein: 

Request for Bids 
Section 1, Information for Bidders 
Section 2, Bid Documents, including the Bid Schedule, Proposal and Affidavit of Knowledge 
Section 3, Contract Documents, including the Contract Agreement 
Section 4, General Conditions 
Section 5, Supplemental General Conditions 
Section 6, Technical Specifications, Drilling 

Contracl Documents 3-2 Cowad &reemenc 2 of 3 
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Section 7, Technical Specifications, Pump Development andTesting 
Figure 1, Well Design Diagram 
Figure 2, Well Alignment Specifications 
Figure 3, Pump Pad Oiagram 
Addenda: 

Addendum dated 

Addendum dated 

Addendum dated 

Addendum dated 

All future duly issued addenda and change orders shall be made a part of this Contract and shall have 
the same force and effect as though all the same were fully inserted herein. 

WITNESS OUR HANDS AND SEALS this day of ,19-. 

Owner: GRlFFlTH ENERGY, L.L.C. 

By: 

Title: 
Owner 

Notary Public 

My Commission Expires: 

Contractor: 

By: 

Title: 
Con tractor 

Notary Public 

My Commission Expires: 

Comacl Oocumartr 3-3 Cantnct Arrrnenr 3 d 3 
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QUALIFIED SUPERVlSOR . 

The Contractor hereby appoints 

Telephone Number: 

Cellular Telephone Number: 

Pager Number: 

as the Qualified Field Supervisor as defined in Item 4.12 of the Specifications and Contract 
Documents. 

CONTRACTOR 

By: 

Title: 

Dated this day of , 1 9 9 .  
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NOTICE OF AWARD OF CONTRACi 
._ . _ _ -  . .- - 

. - . . _ _ _ _ _ _  ...--.- % .-.. ... - 

TO: 

Description: Drilling, Construction and Testing one (1) or more industrial water wells near Kingman, 
Mohave, Arizona. 

The Owner has considered the Bid submitted by you for the above described Work. 

You are hereby notified that your Bid has been accepted for the Work defined in the Specifications 
and Contract Documents for the project. 

You are required by the Information for Bidders, Section 1 of the Specifications and Contract 
Documents, to execute the Contract Agreement and furnish the required Performance and Payment 
Bonds and the Certificates of Insurance within ten (10) calendar days from the date of this Notice of 
Award. 

If you fail to execute the Contract Agreement and to furnish the Bonds and Certificates of Insurance 
within ten (10) days from the below specified date of this Notice, the Owner will be entitled to 
consider all your rights arising out of the Owners acceptance of your Bid as abandoned and as a 
forfeiture of your Bid 8ond. The Owner will be entitled to such other rights as may be available 
under applicable law. 

You are required to return an acknowledged copy of this Notice of Award to the Owner. 

Dated this day of , 199, 

GRlFFlTH ENERGY, L.L.C. 

0 y: 

Title: 

ACCEPTANCE OF NOTICE OF AWARD: Receipt of the above Notice of Award of Contract i s  hereby 

acknowledged this day of , 199-. 

CONTRACTOR 

By: 

Title: 

Contract Ormmentr 3-5 
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NOTICE TO PROCEED V2lIl-J AUTHOIUED WORK 

To: 

Description: Drilling, Construction and Testing of the well as specified herein, located in the 

SE%, SEX, SWy4 of Section 10, T. 19 N., R. 18 W., G&SR B&M, near Kingman, Mohave County, 
Arizona. 

You (the Contractor) are hereby notified to commence the Work in accordance with the Specifications 
and Contract Documents dated October 1, 1998, and you, the Contractor thereunder shall complete 
the Work within forty five (45) calendar days per Well from the date of this Notice, as defined in the 
Specifications and Contract Documents, Item 6.5. The Deadline for the completion of al l  Work is, 

therefore, , 199-. 

In the case of failure by the Contractor to initiate mobilization within ten (10) days of this Notice to 
Proceed, the Owner may, at its option, consider the Contractor in default and pursue any and all 
remedies available under appficable law and/or equity, including without limitation specific 
performance. 

Dated this day of , 199-. 

GRIFFITH, L. L. C. 

By: 

Title: 

ACCEPTANCE OF NOTICE OF PROCEED: Receipt of the above Notice to Proceed is hereby 

acknowledged this day of , 199-. 

CONTRACTOR 

Title: 
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CRlFFlTH ENERGY L.LC 

i 
E 
I 
I! 
1 
1 
I 
c 
I 
I. 
I 
I 
1 
I 

CHANGE ORDER 

Date: ~ 199- 

IternNumber 

Description 

ChangeFrom 

ChangeTo 

Change in Price S 

Authorized by 
Griffith Energy LAC. 

Title 

Accepted by 
Contractor 

Title 
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GR1FFlll-I ENERGY LL.C 

NON-COMPUANCE NOTlFlCATlON 

Date t 199- 

Time 

SpecificationltemN umber 

Specification Description 

Non - Compliance 

Field Inspector 
Authorized Representative 

Title 

Accepted by 
Contractor 

Title 

ComMDaunenM3-8 
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PART IV GENERAL CONDITIONS 
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. . _ . . -  PART IV' GENERAL CONDITIONS . -  

4.1 DEFINITIONS 

Wherever used in the Contract Documents, the following terms shall have the meanings 
indicated which shall be applicable to both the singular and plural thereof: 

4.1.1 

4.1.2 

4.1.3 

4.1 -4 

4.1.5 

4.1.6 

4.1.7 

4.1.8 

4.1 -9 

4.1.10 

ADDENDA - Written or graphic instruments issued prior to the execution of the 
Contract Agreement which modify or interpret the Contract Documents, Drawings 
and Specifications, by additions, deletions, clarifications or corrections. All addenda 
become part of the Specifications and Contract Documents when such documents 
are executed by both the Owner and the Geologist-Engineer. 

BID -The offer or proposal of the Bidder submitted on the prescribed form included 
in these Specifications and Contract Documents setting forth the prices for the work 
to be performed. 

BID CLOSING - The time and date set for the receipt of the bids. 

BIDDER - Any person, firm or corporation submitting a Bid for the Work. 

BONDS - Bid, Performance, and Payment Bonds and/or other instruments of security, 
furnished by the Contractor and his surety in accordance with the Specifications and 
the Contract Documents. 

CHANGE ORDER - A written order from the Geologist-Engineer to the Contractor 
authorizing an addition, deletion or revision in the work within the general scope of 
the Contract Documents, or authorizing an adjustment in the Contract Price or 
Contract Time. All change orders become part of the Specifications and Contract 
Documents when such documents are executed by the Owner andor the Ceologist- 
Engineer. 

CONTRACT DOCUMENTS - All documents, including Advertisement For Bids, 
Agreement, Bid, Bid 60nd, Drawings, Information For Bidders, Notice of Award, 
Notice to Proceed, Performance Bond, Payment Bond, Bid Submittal Documents, 
General Conditions, Supplemental General Conditions, Special Conditions, Technical 
Specifications, Forms, Appendices and al l  other information and materials when such 
items are included in the Specifications and Contract Documents booklet. ' In 
addition, all Addenda, Change Orders and Shop Drawings issued become part of the 
Contract Documents as though they were included in the Contract Documents 
booklet. 

CONTRACT PRICE -The total monies payable to the Contractor under the terms and 
conditions of the Contract Documents. 

CONTRACT TIME - The total number of calendar days stated in the Contract 
Documents for the completion of the Work prior to the Deadline. 

CONTRACTOR - The person, firm or corporaGon with whom the Owner has 
executed the Contract Agreement designated in Item 1.1.4 
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4.1.11 DRAWINGS - The part of the Contract Documents issued in graphic form which 
. I  show the characteristics and scope of the Work to be performed and which have 

been prepared andor approved by the Geologist-Engineer. 

4.1.12 GEOLOGIST-ENGINEER- This term when used in these documents refers tp: 

.. .,.- _. - . . 

Manera, I n c  
8316 Noah 53rd Street 
Paradise Valley, Arizona 85253-2512 
Telephone (602) 948-9818 
Fax (602) 596-8776 
Pager (602) 683-8446 

All communications by the Contractor regarding this Project shall be initiated 
between the Contractor and the Geologist-Engineer. 

4.1.13 FIELD ORDER - A written order effecting a change in the Work not involving an 
adjustment in the Contract Price or an extension of the Contract Time, issued by the 
Ceologist-Engineer to the Contractor during construction. The field Order may be 
written in the Contractor's Daily Work Log or issued on a Field Order form. 

4.1.14 NOTICE OF AWARD - The written notice of the acceptance of the Bid from the 
Owner to the successful Bidder, in the form provided at page 3-5. 

4.1.15 NOTICE TO PROCEED - Written communication issued by the Owner to the 
Contractor authorizing him to proceed with the Work for the specific well stated 
therein and establishing the date of commencement of the Work. A separate notice 
will be issued for each well. 

4.1.16 OWNER - This term refers to the entity designated in Item 1.1.1. The Geologist- 
Engineer is  hereby designated the agent of the Owner for the purpose of issuing the 
various notices designated in these Contract Oocuments. 

4.1 -1 7 PROJECT - The entire undertaking to be performed by the Contractor as provided in 
the Contract Documents. 

4.1.18 PROJECT OFFICER and RESIDENT PROjECT REPRESENTATIVE - refers to the 
authorized representative of the Owner designated in Item 1 .I .2. 

4.1.1 9 SHOP DRAWINGS (SUBMITTALS) -All drawings, diagrams, illustrations, brochures, 
schedules and other data which are prepared by the Contractor, a Subcontractor, 
Manufacturer, Supplier, or Distributor, which illustrate how specific portions of the 
Work shall be fabricated or installed. All shop drawings accepted by the Ceologist- 
Engineer shall become part of the Contract Documents. 

4.1.20 SPECIFICATIONS - Specifications - That part of the Contract Documents consisting 
of written descriptions of a technical nature of materials, equipment, construction 
systems, standards and workmanship to be included in the Work. 

4.1.21 SU3STANTlAt COMPLETION - Acceptance of the well by the Owner. 

C e m a l  Conditionr: Page 4-2 

MOHAVE-003 



4.1.22 STANDBY TIME 

4.1.22.1 All downtime requested by the Geologist-Engineer for: 

4.1.22.1.1 the benefit of the Owner; 

4.1.22.1.2 the purpose of resolution of technical problems arising from 
errors and omissions in the specifications, and; 

unforeseen conditions in the Work environment excepting 
conditions arising from acts of "God", i.e. flood, fire, 
inclement weather, etc. 

4.1 -22.1.3 

4.1 -22.2 Standby time i s  in effect only when the Contractor's entire crew and 
al l  equipment is: 

4.1.22.2.1 onsi te; 

4.1.22.2.2 available for Work, and; 

4.1.22.2.3 on payroll and per diem. 

4.1.22.3 Maintenance and repair of equipment may be completed during this 
downtime period. 

The following conditions do not constitute standby time: 4.1.22.4 

4.1 -22.4.1 downtime instituted by the Contractor; 

4.1.22.4.2 downtime waiting for materials, tools, special equipment or 
personnel previously specified or requested; 

4.1.22.4.3 downtime waiting for specialty tools to rectify problems 
created by the Contractor, i.e. fishing tools, etc.; 

4.1 -22.4.4 downtime waiting for new materials, tools, personnel, etc. 
required by rejection of unacceptable materials, tools, 
personnel, etc.; 

4.1 -22.4.5 downtime when the full crew i s  not onsite and/or not on 
payroll and p e r  diem; 

4.1.22.4.6 downtime due to maintenance and repair including 
maintenance and repair in progress upon the termination of 
Owner instigated downtime. 

4.1.22.5 Standby time originates and terminates by written order of the 
Geologist-Engineer in the "Daily Log Book". 

Cenenl Conditions: ?a&e 4-3 
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4.1.23 

.-- - .  ,. .. . 

4.1.24 

4.1 -25 

4.1.26 

4.1.27 

4.1.28 

_: - - 
. _  

SUBCONTRACTOR- An individual, firm or corporation having a direct contraq with 
the Contractor or with any other Subcontractor for the performance of a part of the 
Work at the site. Each Subcontractor shall be considered a subdivision of the 
Contractor and subject to all the conditions of this contract. 

SUBSTANTIAL COMPLETION - That date as certified by the Geologist-Engineer when 
the construction of the Project or a specified part thereof is  sufficiently completed, 
in accordance with the Contract Documents, so that the Project or specified part can 
be utilized for the purposes for which it is  intended. 

SUPPLEMENTAL GENERAL CONDITIONS - Modifications or additions to the 
General Conditions for inclusion in the Contract Documents, or such requirements 
that may be applicable state laws. 

SUPPLIER - Any person or organization who supplies materials or equipment for the 
Work, including that fabricated to a special design, but who does not perform labor 
at the site. 

WORK - All labor necessary to produce the construction required by the Contract 
Documents, and all materials and equipment incorporated or to be incorporated in 
the Project. 

WRITTEN NOTICE - Any notice to any party of the Contract Documents relative to 
any part of the Contract Documents shall be in writing and considered delivered and 
the service thereof completed, when posted by certified or registered mail to the said 
party at his last given address, or delivered in person tg said patty or his authorized 
representative designated pursuant to the Contract Documents. on the Work. 

4.2 ADDiTlONAL INSTRUCTIONS AND DETAIL DRAWINGS 

4.2.1 The Contractor may be furnished additional instructions and detail drawings by the 
Geologist-Engineer, as necessary to carry out the Work required by the Contract 
Documents. 

4.2.2 The additional drawings and instruction thus supplied will become a part of the 
Specifications and Contract Documents. The Contractor shall carry out the Work in 
accordance with the additional detail drawings and instructions. 

4.3 SCHEDULES, REPORTS AND RECORDS 

4.3.1 The Contractor shall submit to the Owner such schedule of quantities and costs, 
progress schedules, certified payrolls, reports, estimates, records and other data where 
applicable as are required by the Contract Documents for the Work to be performed. 

4.3.2 After the Notice to Proceed and prior to the start of Work on the Project, the 
Contractor shall submit construction progress schedules showing the order in which 
he proposes to carry on the Work, including dates at which he will start the various 
parts of the Work, estimated date of completion of each part and, as applicable: 

Gmml Caditian* Page 44 
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4.3.2.1 The dates at which special detail drawings will be required, and; 

4.3.2.2 Respective dates for submission of Shop Drawings, the beginning of 
manufacture, the testing and the installation of materials, supplies and 
equipment. 

4.3.3 The Contractor shall also submit a schedule of payments that he anticipates he will 
earn during the course of the Work. 

Progress meetings shall be held to discuss the Work completed, the Work in progress 
and the projected Work until the next progress meeting. Written reports shall present 
the data discussed. The Contractor, the Project Officer (Owner), and the Geologist- 
Engineer or a representative of each shall be at each meeting. 

4.3.4 

4.4 DRAWINGS AND SPEClfICATIONS 

4.4.1 The intent of the Drawings and Specifications is  that the Contractor shall furnish all 
labor, materials, tools, equipment, and transportation necessary for the proper 
execution of the Work in accordance with the Contract Documents and all incidental 
Work necessary to complete the Project in an acceptable manner, ready for use and 
operation by the Owner. 

4.4.2 In case of conflict between the Drawings and Specifications, the Specifications shall 
govern. figure dimensions on Drawings shall govern over scale dimensions, and 
detailed drawings shall govern over general Drawings. 

Any discrepancies found between the Drawings, the Specifications and/or the site 
conditions or any inconsistencies or ambiguities in the Drawings or Specifications 
shall be immediately reported to the Geologist-Engineer, in writing, who shall 
promptly correct such inconsistencies or ambiguities in writing. Work done by the 
Contractor after his discovery of such discrepancies, inconsistencies or ambiguities 
is  subject to approval by the Geologist-Engineer and i f  performed prior to such 
approval is  done at the Contractor's risk. 

4.4.3 

4.5 SHOP DRAWINGS 

4.5.1 The Contractor shall provide Shop Drawings as may be necessary for the prosecution 
of the Work as required by the Contract Documents. The Geologist-Engineer shall 
promptly review all Shop Drawings. The Geologist-Engineer's approval of any Shop 
Drawing shall not release the Contractor from responsibility for deviations from the 
Contract Documents. The approval of any Shop Drawing which substantially 
deviates from the requirement of the Contract Oocuments shall be evidenced by a 
Change Order. 

4.5.2 When submitted for the Geologist-Engineer's review, Shop Drawings shall bear the 
Contractor's certification that he has reviewed, checked and approved the Shop 
Drawings and that they are in conformance with the requirements of the Contract 
Documents. 
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4.5.3 Portions of the Work requiring a Shop Drawing or sample submission shall not begin 
. until the Shop Drawing or submission has been approved by the Geologist-Engineer. 

A copy of each approved Shop Drawing and each approved sample shall be kept in 
good order by the Contractor at the site and shall be available to the Ceologist- 
Engineer. 

4.6 MATERIALS, SERVICES AND FACILITIES 

4.6.1 

4.6.2 

4.6.3 

4.6.4 

4.6.5 

I t  is  understood that, except as otherwise specifically stated in the Contract 
Documents, the Contractor shall provide and pay for all materials, labor, tools, 
equipment, water, fuel, light, power, transportation, supervision, temporary 
construction of any nature, and all other services and facilities of any nature 
whatsoever necessary to execute, complete, and deliver the Work within the 
specified time (prior to the Deadline). 

Materials and equipment shall be so stored as to insure the preservation of their 
quality and fitness for the Work. Stored materials and equipment to be incorporated 
in the Work shall be located so as to facilitate prompt inspection. 

Manufactured articles, materialsand equipmentshall be applied, installed, connected, 
erected, used, cleaned and conditioned as directed by the manufacturer thereof. 

Materials, supplies and equipment shall be in accordance with samples submitted by 
the Contractor and approved by the Geologist-Engineer and conform to the standards 
stated in the Contract Documents. 

Materials, supplies or equipment to be incorporated into the Work shall not be 
purchased by the Contractor or the Subcontractor subject to a chattel mortgage or 
under a conditional sale contract or other agreement by which an interest i s  retained 
by the seller and shall be clear of all liens and encumbrances and appropriate lien 
waivers shall be provided by the Contractor. 

4.7 INSPECTION AND TESTiNC 

4.7.1 All materials and equipment used in the construction of the Project shall be subject 
to adequate inspection and testing in accordance with generally accepted standards, 
as required and defined in the Contract Documents. 

4.7.2 The Owner shall provide all inspection and testing services not required by the 
Contract Documents. 

4.7.3 The Contractor shall provide at his expense the testing and inspection services 
required by the Contract Documents. 

4.7.4 I f  the Contract Documents, laws, ordinances, rules, regulations or orders of any 
public authority having jurisdiction require any Work to specifically be inspected, 
tested, or approved by someone other than the Geologist-Engineer, the Contractor 
will give the Geologist-Engineer timely notice of readiness for inspection so that the 
Geologist-Engineer may be present during the inspection. The Contractor will then 
furnish the Geologist-Engineer the required certificates of inspection, testing or 
approval. 
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4.7.5 Inspections, tests or approvals by the Ceologist-Engineer or others shalt not relieve 
_-the Contractor from his obligations to perform the Work in accordance with the. * 

requirements of the Contract Documents. 
. .  . -- t- . 

4.7.6 The Geologist-Engineer and his representatives wiil at al l  times have access to the 
Work. In addition, authorized representatives and agents of any participating or 
regulatory Federal or State agency shall be permitted to inspect all Work, materials, 
payrolls, record of personnel, invoices of materials, and other relevant data and 
records. The Contractor will provide proper facilities for such access and Observation 
of the Work and also for any inspection, or testing thereof. 

4.7.7 I f  any Woe is covered prior to inspection as required by the Contract Documents 
and Specifications and/or contrary to the written instructions of the Geologist- 
Engineer, the Work must, i f  requested by the Geologist-Engineer, be uncovered for 
his observation and inspection and then recovered at the Contractor's expense. 

4.7.8 I f  the Geologist-Engineer considers it necessary or advisable that covered Work be 
inspected or tested by others, the Contractor, at the Geologist-Engineer's request, will 
uncover, expose or otherwise make available for observation, inspection or testing 
as the Geologist-Engineer may require, that portion of the Work in question, 
furnishing all necessary labor, materials, tools, and equipment. If it is found that such 
Work i s  defective, the Contractor will bear al l  the expenses of such uncovering, 
exposure, observation, inspection and testing and of satisfactory reconstruction. If, 
however, such Work is not found to be defective, the Contractor will be allowed an 
increase in the Contract Price and/or an extension of the Contract Time, or both, 
directly attributable to such uncovering, exposure, observation, inspection, testing 
and reconstruction and an appropriate Change Order shall be issued. 

4.8 SUBSTITUTIONS 

4.8.1 Whenever a material, article or piece of equipment is identified on the Drawings or 
Specifications by reference to brand name or catalogue number, it shall be 
understood that this i s  referenced for the purpose of defining the performance or 
other salient requirements and that other products of equal capacities, quality and 
function shall be considered as provided hereinbelow. The Contractor may 
recommend the substitution of a material, articie, or piece of equipment of equal 
substance and function for those referred to in the Contract Documents by reference 
to brand name or catalogue number, and if, in the opinion of the Ceologist-Engineer, 
such material, article, or piece of equipment is of equal substance and function to 
that specified, the Geologist-Engineer may approve its substitution and use by the 
Contractor. Any cost differential shall be added or deducted from the Contract Price 
and the Contract Documents shall be appropriately modified by Change Order. The 
Contractor warrants that if substitutes are approved, no major changes in the function 
or general design of the Project will result. Incidental changes or extra component 
parts required to accommodate the substitute will be made by the Contractor without 
a change in the Contract Price or Contract Time. 
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4-9 PATENTS 
~ - . -  

4.9.1 The Contractor shall pay all applicable royalties and license fees. He shall defend 
all suits or claims for infringement of any patent rights and save the Owner and the 
Geologist-Engineer harmless from loss on account thereof, except that the Owner 
shall be responsible for any such loss when a particular process, design, or the 
product of a particular manufacturer or manufacturers i s  specified; however, i f  the 
Contractor has reason to believe that the design, process or product so specified 
would constitute an infringement of a patent, he shall be responsible for such loss 
unless he promptly gives such information to the Geologistingineer in advance of 
the use thereof, 

4.10 SURVEYS, PERMITS AND RECUIATIONS 

4.10.1 The Owner shall furnish all boundary surveys and establish all base lines for locating 
the principal component parts of the Work together with a suitable number of bench 
marks adjacent to the Work as shown in the Contract Documents. From the 
information provided by the Owner, unless otherwise specified in the Contract 
Documents, the Contractor shall develop and make all detail surveys needed for 
construction such as slope stakes, batter boards, stakes for pile locations and other 
Working points, lines, elevations and cut sheets. 

4.1 0.2 The Contractor shall carefully preserve bench marks, reference points and stakes and, 
in case of willful or careless destruction, he shall be charged with the resulting 
expense and shall be responsible for any mistakes that may be caused by their 
unnecessary loss or disturbance. The cost of replacing the survey points and 
rectifying mistakes caused by the loss of the survey points shall be deducted from 
monies owed the Contractor by the Owner. 

4.1 0.3 Permits and licenses of a temporary nature necessary for the prosecution of the Work 
shall be secured-and paid for by the Contractor unless otherwise stated in the 
Supplemental Conditions. Permits, licenses and easements for permanent structures 
or permanent changes in existing facilities shall be secured and paid for by the 
Owner, unless otherwise specified. The Contractor shall give all notices and comply 
with all laws, ordinances, rules and regulations bearing on the conduct of the Work 
as drawn and specified. If the Contractor observes that the Contract Documents are 
at variance therewith, he shall promptly notify the Geologist-Engineer in writing, and 
any necessary changes shall be adjusted as provided in Section 4.13, Changes In The 
Work. 

4.10.4 The Contractor shall call for blue staking and shall be responsible for interference 
with or damage to underground facilities in the area of the Work site. 

4.1 1 PROTECnON OF WOW, PROPERTY AND PERSONS 

4.1 1 .I The Contractor will be responsible for initiating, maintaining and supervising all 
safety precautions and programs in connection with the Work. He will take all 
necessary precautions for the safety of, and will provide the necessary protection to 
prevent damage, injury or loss to all employees on the Work and other persons who 
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may be affected thereby, and all the Work and all materials or equipment to be 

.incorporated~herein; whether in storage on or off-the site, and other property at- the 
site or adjacent thereto, including trees, shrubs, lawns, walks, pavements, roadways, 
structures and utilities not designated for removal, relocation or replacement in the 
course of the Work. 

. 

4.1 1.2 The Contractor will comply with all applicable laws, ordinances, rules, regulations 
and orders of any public body having jurisdiction. He will erect and maintain, a5 
required by the conditions and progress of the Work, all necessary safeguards for 
safety and protection. He will notify owners of adjacent utilities when prosecution 
of the Work may affect them. The Contractor will remedy all damage, injury or loss 
to any property, caused, directly or indirectly, in whole or in part, by the Contractor, 
any Subcontractor or anyone directly or indirectly employed by any of them or 
anyone for whose acts any of them be liable, except damage or loss attributable to 
the fault of the Contract Documents or to the acts or omissions of the Owner or the 
Geologist-Engineer or anyone employed by either of them or anyone for whose ads 
either of them may be liable, and not attributable, directly or indirectly, in whole or 
in part, to the fault or negligence of the Contractor. 

4.1 1.3 In emergencies affecting the safety of persons or the Work or property at the site or 
adjacent thereto, the Contractor, without special instruction or authorization from the 
Ceologist-Engineer or Owner, shall act to prevent threatened damage, injury or loss. 
He will give the Geologist-Engineer prompt Written Notice of any significant changes 
in the Work or deviations from the Contract Documents caused thereby, and a 
Change Order shall thereupon be issued covering the changes and deviations 
involved . 

4.1 1.4 The Contractor shall post all local emergency telephone numbers for Police, Fire 
Department, Hospitals, etc. in the doghouse. 

4.1 2 . SUPERVISION BY CONTRAClOR 

4.1 2.1 The Contractor will supervise and direct the Work. He will be solely responsible for . 
the means, methods, techniques, sequences and procedures of construction. The 
Contractor will employ and maintain on the Work a qualified supervisor or 
superintendent who shall have been designated in writing by the Contractor as the 
Contractor's representative at the site. The supervisor shall have full authority to act 
on behalf of the Contractor and all communications given to the supervisor shall be 
as binding as i f  given to the Contractor. The supervisor shall be present on the site 
at all times as required to perform adequate supewision and coordination of the 
Work. 

4.1 2.2 The qualified supewisor must be available for notification at all times and must be 
at the job site within four (4) hours of notification. All responses by the Contractor 
within this four (4) hour period shall be considered immediate response. The 
qualified supervisor must be able to make project decisions for the Contractor 
involving up to $250,000.00. In the event that the Contractor's supervisor is  
unavailable within the four (4) hour period, the Geologist-Engineer will shut down 
the Work as a Contractor instigated downtime until all decisions have been properly 
made by the Contractor or his representative. 
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4.12.3 All downtime required to wait for the qualified supervisor, including the four (4) hour 
response period shall be considered.= Contractor instigated downtime- - .. . . - . .  --  

4.13 CHANGES IN T H E  WORK 

4.13.1 The Owner may at any time, as the need arises, order changes within the scope of 
the Work without invalidating the Agreement. If  such changes increase or decrease 
the amount due under the Contract Documents, or in the time required for 
performance of the Work, an equitable adjustment shall be authorized by Change 
Order. 

4.13.2 The Geologist-Engineer also, may at any time, by issuing a Field Order, make 
changes in the details of the Work. The Contractor shall proceed with the 
performance of any changes in the Work so ordered by the Geologist-Engineer. If the 
Contractor believes that such Field Order entitles him to a change in Contract Price 
or Time, or both, he shall immediately give the Geologist-Engineer Written Notice 
thereof. Thereafter, the Contractor shall document the basis for the change in 
Contract Price or Time within twenty four (24) hours and submit the document to the 
Geologist-Engineer. Following review of the documented information the Ceologist- 
Engineer shall determine the validity of the request for a change order and the 
amount of change in the Contract Price or Time. 

4.14 CHANGES IN CONTRACT PRJCE 

4.14.1 The Contract Price may be changed only by a Change Order. The value of any 
Work covered by a Change Order or of any claim for increase or decrease in the 
Contract Price shall be determined by one or more of the following methods in the 
order of precedence listed below: 

1.7 4.1.1 Unit prices previously approved. 

1.14.1.2 An agreed lump sum. 

1.14.1.3 The actual cost for labor, direct overhead, materials, supplies, 
equipment, and other services necessary to complete the Work. In 
addition there shall be added an amount to be agreed upon but not 
to exceed fifteen percent (15%) of the actual cost of the Work to 
cover the cost of general overhead and profit. 

4.1 5 TIME FOR COMPLE3lON AND LIQUIDATED DAMAGES 

4.15.1 The date of beginning and the time for completion of the Work are essential 
conditions of the Contract Documents and the Work embraced shall be commenced 
on a date specified in the Notice To Proceed. 

4.15.2 The Contractor will proceed with the Work at such rate of progress to insure full 
completion within the Contract Time. It i s  expressly understood and agreed, by and 
between the Contractor and the Owner, that the Contract Time for the completion 
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of the Work described herein is  a reasonable time, taking into consideration the 
._ - -  - . average climatic and economic conditions and other faaors prevailing in the locatity 

of the Work. 

4.15.3 I f  the Contractor shall fail to complete the Work within the Contract Time, or 
extension of time granted by the Owner, then the Contractor will pay to the Owner 
the amount for liquidated damages as specified in the Bid for each calendar day that 
the Contractor shall be in default after the time stipulated in the Contract Documents. 
The method of payment shall be a reduction in the amount of monies owed to the 
Contractor for the Work performed. 

4.15.4 The Contractor shall not be charged with liquidated damages or any excess cost 
when the delay in completion of the Work is  due to the following and the Contractor 
has promptly given Written Notice of such delay to the Owner or Geologist-Engineer: 

4.1 5.4.1 to any preference, priority or allocation order duly issued by the 
Owner; 

4.1 5.4.2 to unforeseeable causes beyond the control and without the fault or 
negligence of the Contractor, including but not restricted to, acts of 
“Godn, or of the public enemy, acts of the Owner, acts of another 
Contractor in the performance of a contract with the Owner, fires, 
floods, epidemics, quarantine restrictions, strikes, freight embargoes, 
and abnormal and unforeseeable weather, and; 

to any delays of Subcontractors occasioned by any of the causes 
specified in paragraphs 4.15.4.1 and 4.15.4.2 of this article. 

4.15.4.3 

4.1 6 CORRECTION OF WORK 

4.16.1 The Contractor shall promptly remove from the premises all Work or supplies 
rejected by the Geologist-Engineer for failure to comply with the Contract 
Documents, whether incorporated in the construction or not, and the Contractor shall 
promptly replace and re-execute the Work in accordance with the Contract 
Documents and without expense to the Owner and shall bear the expense of making 
good all Work of other Contractors destroyed or damaged by such removal or 
replacement. 

4.16.2 All removal and replacement Work shall be done at the Contractor‘s expense. If the 
Contractor does not take action to remove such rejected Work andor materials 
within twenty four (24) hours after receipt of Written Notice, the Owner may remove 
such Work and /or materials and store the materials at the expense of the Contractor. 

4.1 7 SUBSURFACE CONDITIONS 

4.1 7.1 The Geologist-Engineer shall detail the known and available subsurface conditions, 
however, this does not imply that all the subsurface conditions or data are known by 
the Geologist-Engineer. Therefore, the Contractor must investigate the site(s) of 
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drilling and satisfy himself of the conditions which might be encountered.. Further, . . . c  

____. * - . - .. _.- - - . . I'-.. ' .. u n k n o ~  . subsurface .conditions ace-normal in drilling projects and-the Contractor . 
accepts- these unknown conditions as part of the Project. 

4.18 SUSPENUON OF WORK, TERMlNATlON AND DELAY 

4.18-1 The Owner may suspend the Work or any portion thereof for a period of not more 
than ninety (90) days or such further time as agreed upon by the Contractor, by 
Written Notice to the Contractor and the Geologist-Engineer which notice shall fix 
the date on which Work shall be resumed. The Contractor will resume that Work 
on the date so fixed. The Contractor will be allowed an increase in the Contract 
Price or an extension of the Contract Time, or both, directly attributable to any 
suspension. 

4.18.2 If the Contractor i s  adjudged bankrupt or insolvent, or i f  he makes a general 
assignment for the benefit of his creditors, or if a trustee or receiver is appointed for 
the Contractor or for any of his property, or if he files a petition to take advantage 
of any debtor's act, or to reorganize under the bankruptcy or applicable laws, or if 
he repeatedly fails to supply sufficient skilled workmen or suitable materials or 
equipment, or if he repeatedly fails to make prompt payments to Subcontractors or 
for labor, materials or equipment or i f  he disregards laws, ordinances, rules, 
regulations or orders of any public body having jurisdiction of the Work or if he 
disregards the authority of the Geologist-Engineer, or i f  he otherwise violates any 
provision of the Contract Documents, then the Owner may, without prejudice to any 
other right or remedy and after giving the Contractor and his surety a minimum of 
ten (10) days from delivery of a Written Notice, terminate the sewices of the 
Contractor and take possession of the Project and bf all materials, equipment, tools, 
construction equipment and machinery thereon owned by the Contractor, and finish 
the Work by whatever method he may deem expedient. In such case the Contractor 
shall not be entitled to receive any further payment until the Work is  finished: I f  the 
unpaid balance of the Contract Price exceeds the direct and indirect costs of 
completing the Project, including compensation for additional professional services, 
such excess shall be paid to the contractor. If such costs exceed such unpaid 
balance, the Contractor will pay the difference to the Owner. Such costs incurred 
by the Owner will be determined by the Geologist-Engineer and incorporated in a 
Change Order. 

4.18.3 Where the Contractor's services have been so terminated by the Owner, said 
termination shall not affect any right of the Owner against the Contractor then 
existing or which may thereafter accrue. Any retention or payment of monies by the 
Owner due the Contractor will not release the Contractor from compliance with the 
Contract Documents. 

4.18.4 After ten (10) days from delivery of a Written Notice to the Contractor and the 
Geologist-Engineer, the Owner may, without cause and without prejudice to any 
other right or remedy, elect to abandon the Project and terminate the Contract. In 
such case, the Contractor shall be paid for all Work executed and any expense 
sustained plus fifteen (15) percent as reasonable profit. 
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4.18.5 If, through no act or fault of the Contractor, the Work is  suspended for a period of 
' ? -more than ninety (99 days by the Owner or under an order of court 6r other public 

authority, or the Geologist-Engineer fails to act on any request for payment within 
thirty (30) days after it is submitted, or the Owner fails to pay the Contractor 
substantially the sum approved by the Geologist-Engineer or awarded by arbitrators 
within thirty (30) days of its approval and presentation, then the Contractor may, after 
then (10) days from delivery of a Written Notice to the Owner and the Geologist- 
Engineer, terminate the Contract and recover from the Owner payment for all Work 
executed and all expenses sustained. In addition and in lieu of terminating the 
Contract, if the Geologist-Engineer has failed to act on a request for payment or i f  the 
Owner has failed to make any payment as aforesaid, the Contractor may upon ten 
(10) days Written Notice to the Owner and the Geologist-Engineer stop the Work 
until he has been paid all amounts then due, in which event and upon resumption 
of the Work, Change Orders shall be issued for adjusting the Contract Price or 
extending the Contract Time, or both, to compensate for the costs and delays 
attributable to the stoppage of the Work. 

. . . I .  _, 

- . . * , I  -T- - - .  1- -- 

4.18.6 i f  the performance of all or any portion of the Work is suspended, delayed, or 
interrupted as a result of a failure of the Owner or Geologist-Engineer to act within 
the time specified in the Contract Documents, or i f  no time i s  specified, within a 
reasonable time, an adjustment in the Contract Price or an extension of the Contract 
Time, or both, shall be made by Change Order to compensate the Contractor for the 
costs and delays necessarily caused by the failure of the Owner or Geologist- 
Engineer. 

4.1 9 PAYMENTS TO CONTRACTOR 

4.1 9.1 The Contractor shall submit to the Geologist-Engineer, the total billing for each well 
upon completion of all Work on each well including any and all tests. Payment shall 
constitute evidence that the Work on the paid well has been accepted by the Owner 
under the conditions of the Contract Documents. 

4.1 9.2 The Owner shall have the right to enter the premises for the purpose of doing Work 
not covered by the Contract Documents. This provision shall not be construed as 
relieving the Contractor of the sole responsibility for the cost and protection of the 
Work, or the restoration of any damaged Work except such as may be caused by 
agents or employees of the Owner. 

4.1 9.3 The Contractor will indemnify and save the Owner or the Owner's agents harmless 
from all claims growing out of the lawful demands of subcontractors, laborers, 
workmen, mechanics, materialmen, and suppliers of machinery and parts thereof, 
equipment, tools, and all supplies, incurred in the furtherance of the performance of 
the Work. The Contractor shall furnish satisfactory lien waivers as evidence that all 
obligations of the nature designated above have been paid, discharged, or waived. 
If the Contractor fails to do so the Owner may, after, having notified the Contractor, 
either pay unpaid bills or withhold from the Contractor's unpaid Compensation a sum 
of money deemed reasonably sufficient to pay any and al l  such lawful claims until 
satisfactory evidence is furnished that ail liabilities have been fully discharged 
whereupon payment to the Contractor shall be resumed, in accordance with the 
terms of the Contract Documents, but in no event shall the provisions of this 
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sentence be construed to impose any obligations upon the Owner to either the 
. . .- Contractor, his Sarety, or any third party. . - In. paying any - unpaid .bills of. the 

Contractor, any payment so made by the Owner shall be considered as a payment 
made under the Contract Documents by the Owner to the Contractor and the Owner 
shall not be liable to the Contractor for any such payments made in good faith. 

4.20 ACCEPTANCE OF FINAL PAYMENT As RELEASE 

4.20.1 The acceptance by the Contractor of final payment for authorized Work shall be and 
shall operate as a release to the Owner of all claims and all liability to the Contractor 
other than claims in stated amounts as may be specifically expected by the 
Contractor for all things done or furnished in connection with this Work and for 
every act and neglect of the Owner and others relating to or arising out of this Work. 
Any payment, however, final or otherwise, shall not release the Contractor or his 
sureties from any obligations under the Contract Documents or the Performance 
Bond and Payment Bonds. 

4.21 lNSURANCE 

4.21.1 The Contractor shall purchase and maintain such insurance as will protect him, the 
Owner and the Geologist-Engineer from claims set forth below which may arise out 
of or result from the Contractor's execution of the Work, whether such execution be 
by himself or by any Subcontractor or by anyone directly or indirectly employed by 
any of them, or by anyone for whose acts any of them may be liable: 

4.21.1.1 Claims under workmen's compensation, disability benefit and other 
similar employee benefit acts; 

Claims for damages because of bodily injury, occupational sickness 
or disease, or death of his employees; 

4.21.1.2 

4.21.1.3 Claims for damages because of bodily injury, sickness or disease, or 
death of any person other than his employees; 

4.21.1.4 Claims for damages insured by usual personal injury liability 
coverage which are sustained (1) by any person as a result of an ' 
offense directly or indirectly related to the employment of such 
person by the Contractor, or (2) by any other person; and 

4.21.1.5 Claims for damages because of injury to or destruction of tangible 
property, including loss of use resulting therefrom. 

4.21.2 Certificates of Insurance acceptable to the Owner shall be filed with the Owner prior 
to Commencement of the Wpk. These Certificates shall contain a provision that 
coverage afforded under the policies will not be cancelled unless at least fifteen (15) 
days prior Written Notice has been given to the Owner. 
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4.21.3 The Contractor shall procure and maintain, at his own expense, during the Contract 
. .  Time. liability insurance as hereinafter s&cifi;td: -. -- . - . 

4.21.3.1 Contractor's General Public Liability and Property Damage 
Insurance including vehicle coverage issued to the Contractor and 
protecting him from all claims for personal injury, including death, 
and all claims for destruction of or damage to property, arising out 
of or in connection with any operations under the Contract 
Documents, whether such operations be by himself or by any 
Subcontractor under him, or anyone directly or indirectly employed 
by the Contractor or by a Subcontractor under him. Insurance shall 
be written with a limit of liability of not less than $2,000,000.00 
(two million dollars) for all damages arising out of bodily injury, 
including death, at any time resulting therefrom, sustained by any 
one person in any one accident; and a limit of liability of not less 
than $4,000,000.00 (four million dollars) aggregate for any such 
damages sustained by two or more persons in any one accident. 
Insurance shall be written with a limit of liability of not less than 
$1,000,000.00 (one million dollars) for all property damage 
sustained by any one person in any one accident; and a limit of 
liability of not less than $1,ooO,OOO.00 (one million dollars) 
aggregate for any such damage sustained by two or more persons 
in any one accident. The Owner and the Geologist-Engineer shall 
be named as additional insured. 

4.2 1.3.2 The Contractor shall acquire and maintain, if applicable, Fire and 
Extended Coverage insurance upon the Project to the full insurable 
value thereof for the benefit of the Owner, the Contractor, and 
Subcontractors as their interest may appear. This provision shall in 
no way release the Contractor or Contractor's surety from 
obligations under the Contract Documents to fully complete the 
Project. 

4.21.4 The Contractor shall procure and maintain, at his own expense, during the Contract 
Time, in accordance with the provisions of the laws of the State in which the Work 
is  performed, Workmen's Compensation Insurance, including occupational disease 
provisions, for all of his employees at the site of the Project and in case any Work 
is  sublet, the Contractor shall require such Subcontractor similarly to provide 
Workmen's Compensation insurance, including occupational disease provisions for 
all of the latter's employees unless such employees are covered by the protection 
afforded by the Contractor. In case any class of employees engaged in hazardous 
Work under this contract at the site of the Project i s  not protected under Workmen's 
Compensation statute the Contractor shall provide, and shall cause each 
Subcontractor to provide, adequate and suitable insurance for the protection of his 
employees not otherwise protected. 

4.21.5 The Contractor shall secure, if applicable, "All Risk" type Builder's Risk Insurance for 
Work to be performed. Unless specifically authorized by the Owner, the amount of 
such insurance shall not be less than the Contract Price totaled in the Bid. The 
policy shall cover not less than the losses due to fire, explosion, hail, lightning, 
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vandalism, malicious mischief, wind, collapse, riot, aircraft, and smoke during the 
.Contract Time, and until the Work is  accepted by the Owner. The policy shall name 
as the insured the Contractor, the Geologist-Engineer, and the Owner. 

. 

4.21.6 Should any policy lapse, or should the proper insurance not be supplied, the 
Geologist-Engineer will immediately shut down the project, without compensation 
to the Contractor. The Contractor will be given a Return To Work order when all 
insurance is again current. In theevent the insurance is not reinstated within ten (10) 
days, the contract becomes null and void. Should the contract be forfeited in this 
manner, all monies not paid- the Contractor for Work completed, shall be retained 
by the Owner as liquidated damages. 

4.22 CONTRACT SECURlTy 

4.22.1 The Contractor shall within ten (IO) days after the receipt of the Notice of Award 
furnish the Owner with a Performance Bond and a Payment Bond in penal sums 
equal to the amount of the Contract Price, conditioned upon the performance by the 
Contractor of all undertakings, covenants, terms, conditions, and upon the prompt 
payment by the Contractor to all persons supplying labor and materials in the 
prosecution of the Work provided by the Contract Documents. Such Bonds shall be 
executed by the Contractor and a corporate bonding company licensed to transact 
such business in the State in which the Work is to be performed and acceptable to 
the Owner. The expense of these Bonds shall be borne by the Contractor. If at any 
time a surety on any such Bond is declared a bankrupt or loses its right to do 
business in the State in which the Work is  to be performed, Contractor shall within 
ten (10) days after notice from the Owner to do so, substitute an acceptable Bond (or 
Bonds) in such form and sum and signed by such other surety or sureties as may be 
satisfactory to the Owner. The premiums on such Bond shall be paid by the 
Contractor. No further payments shall be deemed due nor shall be made until the 
new surety or sureties shall have furnished an acceptable Bond to the Owner. 

4.22.2 in lieu of the Performance Bond and Payment Bond the Owner and Contractor may 
agree and elect to have the Owner hold all monies due and payable on the Work 
until the authorized Work i s  completed: Payment in full woutd then be made within 
thirty (30) days following acceptance of the completed Work. 

4.23 ASSIGNMENTS 

4.23.1 Neither the Contractor nor the Owner shall sell, transfer, assign or otherwise dispose 
of the Contract or any portion thereof, or of his right, title or interest therein, or his 
obligations thereunder, without written consent of the other party. 

4.24 INDEMNlFlCATlON 

4.24.1 The Contractor will indemnify and hold harmless the Owner and the Geologist- 
Engineer and their agents and employees from and against all claims, damages, losses 
and expenses including attorney's fees arising out of or resulting from the 
performance of the Work, provided that any such claims, damage, loss or expense 
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i s  attributable to bodily injury, sickness, disease or death, or to injury to or 
destruction of tangible property including the I a s  of use resulting therefrom; and is 
caused in whole or in part by any negligent or willful act or omission of the 
Contractor, and his Subcontractors, anyone directly or indirectly employed by any 
of them or anyone for whose acts any of them may be liable. 

4.24.2 In any and all claims against the Owner or the Ceologist-Engineer, or any of their 
agents or employees, by any employee of the Contractor, any Subcontractor, anyone 
directly or indirectly employed by any of them, or anyone for whose acts any of 
them may be liable, the indemnification obligation shall not be limited in any way 
by any limitation on the amount or type of damages, compensation or benefits 
payable by or for the Contractor or any Subcontractor under workmen‘s 
compensation acts, disability benefit acts or other employee benefits acts. 

4.24.3 The obligation of the Contractor under this paragraph shall not extend to the liability 
of the Geologist-Engineer, his agents or employees arising out of the preparation or 
approval of maps, Drawings, opinions, reports, surveys, Change Orders, designs, or 
Specifications. 

4 1 5  SEPARATE CONTRACTS 

4.25.1 The Owner reserves the right to let other contracts in connection with this Project. 
The Contractor shall afford other Contractors reasonable opportunity for the 
introduction and storage of their materials and the execution of their Work, and shall 
properly connect and coordinate his Work and theirs. If the proper execution or 
results of any part of the Contractor’s Work depends upon the Work of any other 
Contractor, the Contractor shall inspect and promptly report to the Geologist-Engineer 
any defects in such Work that render it unsuitable for such proper execution and 
results. 

4.25.2 The Owner may perform additional Work related to the Project, or he may let other 
contracts containing provisions similar to these. The Contractor will afford the other 
Contractors who are parties to such Contracts (or the Owner, i f  he is performing the 
additional Work himsel0, reasonable opportunity for the introduction and storage of 
materials and equipment and the execution of Work, and shall properly connect and 
coordinate his Work with theirs. 

4.25.3 If the performance of additional Work by other Contractors or the Owner i s  not 
noted in the Contract Documents prior to the execution of the Contract, written 
notice thereof shall be given to the Contractor prior to starting any such additional 
Work. If the Contractor believes that the performance of such additional Work by 
the Owner or others involves him in additional expense or entitles him to an 
extension of the Contract Time, he may make a claim therefor as provided in 
Sections 4.14 and 4.15. 

4.26 SUBCONTRACTING 

4.26.1 The Contractor may utilize the service of specialty Subcontractors on those parts of 
the Work which, under normal contracting practices, are performed by specialty 
Subcontractors. 
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4.26.2 The Contractor shall not award Work to Subcontractor(s1, in excess of thirty percent 
(30%) of the Contract Price, without prior: written approval of the-Owner. 

4.26.3 The Contractor shall be fully responsible to the Owner for the acts and omissions of 
his Subcontractors, and of persons either directly or indirectly employed by them, as 
he is  for the acts and omissions of persons directly employed by him. 

4.26.4 All contracts between the prime Contractor and the Subcontractors shall incorporate 
all provisions covered in the prime contract. 

4.26.5 The Contractor shall cause appropriate provisions to be inserted in all subcontracts 
relative to the Work to bind Subcontractors to the Contractor by the terms of the 
Contract Documents insofar as applicable to the Work of Subcontractors and to give 
the Contractor the same power as regards terminating any subcontract that the Owner 
may exercise over the Contractor under any provision of the Contract Documents. 

4.26.5 Nothing contained in this Contract shall create any contractual relation between any 
Subcontractor and the Owner. 

4.27 CEOLOGIST-ENCINEER'S AUTHORITY 

4.27.1 The Geologist-Engineer shall act as the Owner's representative during the 
construction period. He shall decide questions which may arise as to quality and 
acceptability of materials furnished and Work performed. He  shall interpret the 
intent of the Contract Documents in a fair and unbiased manner. The Ceologist- 
Engineer will make visits to the site and determine i f  the Work i s  proceeding in 
accordance with the Contract Documents. 

4.27.2 The Contractor and all Subcontractors will be held strictly to the intent of the 
Contract Documents in regard to the quality of materials, workmanship and 
execution of the Work. Inspections may be made at the factory or fabrication plant 
of the source of material .supply. 

4.27.3 The Geologist-Engineer will specify the methods and types of construction, however, 
the Geologist-Engineer i s  not responsible for the construction means, controls, 
techniques, sequences, procedures, or construction safety. The Geologist-Engineer 
may shut down the project as a Contractor instigated downtime i f  the Contractor is 
in violation of the specifications regarding the construction methods and if, in the 
opinion of the Geologist-Engineer, construction safety is compromised. 

4.27.4 The Geologist-Engineer shall promptly make decisions relative to interpretation of the 
Contract Documents. 

4-28 LAND AND RIGHTS-OF-WAY 

4.28.1 Prior to issuance of Notice to Proceed, the Owner shall obtain all land and rights-of- 
way necessary for carrying out and for the completion of the Work to be performed 
pursuant to the Contract Documents, unless otherwise mutually agreed. 
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4.28.2 The Owner shall provide to the Contractor information which delineates and 
describes the lands owned and rights-of-way acquired. 

4.28.3 The Contractor shall provide at his own expense and without liability to the Owner 
any additional land and access thereto that the Contractor may desire for temporary 
construction facilities, or for storage of materials. 

4.29 CUARANTV 

4.29.1 The Contractor shall guarantee all materials and equipment furnished and Work 
performed for a period of one (1) year from the date of Substantial Completion of the 
authorized Work. The Contractor warrants and guarantees for a period of one (1) 
year from the date of substantial completion of the system that the completed system 
is  free from all defects due to faulty materials or workmanship and the Contractor 
shall promptly make such corrections as may be necessary by reason of such defects 
including the repairs of any damage to other parts of the system resulting from such 
defects. The Owner will give notice of observed defects with reasonable promptness. 
In the event that the Contractor should fail to make such repairs, adjustments, or 
other Work that may be made necessary by such defects, in a timely fashion, the 
Owner may do so and charge the Contractor the cost thereby incurred. 

4.30 ARBITRATION 

4.30.1 All claims, disputes and other matters in question arising out of, or relating to, the 
Contract Documents or the breach thereof, except for claims which have been 
waived by the making and acceptance of final payment as provided by Section 4.20, 
shall be decided by arbitration in accordance with the Construction Industry 
Arbitration Rules of the American Arbitration Association. This agreement to arbitrate 
shall be specifically enforceable under the prevailing arbitration law. The award 
rendered by the arbitrators shall be final, and judgment may be entered upon it in 
any court having jurisdiction thereof. 

4.30.2 Notice of the demand for arbitration shall be filed in writing with the other party to 
the Contract Documents and with the American Arbitration Association, and a copy 
shall be filed with the Geologist-Engineer. Demand for arbitration shall in no event 
be made on any claim, dispute or other matter in question which would be barred 
by the applicable statute of limitations. 

4.30.3 The Contractor will carry on the Work and maintain the progress schedule during 
any arbitration proceedings, unless otherwise mutually agreed in writing. 

4.31 TAXES 

4.31.1 The Contractor will pay all federal, state, and local sales, consumer, use and other 
similar taxes required by the law of the place where the Work i s  performed, i.e. all 
taxes are included in the bid prices. 
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PART V SUWLEMENTKGENERAL CONDITIONS 

5.1 SCOPEOFWORK 

5.1.1 The Work to be done by the Contractor under these specifications includes: 

5.1.1.1 furnishing of all labor, transportation, tools, supplies, plant equipment and 
appurtenances, unless hereinafter specifically excepted, necessary for the 
complete and satisfactory construction of and supplying all the materials, 
screen and casing for the Well(s) as described herein. 

5.1.1.2 furnishing of all labor, test pump, transportation, tools, supplies, plant 
equipment and appurtenances for the satisfactory completion of the test 
pumping program as described herein; 

5.1.1.3 furnishing of all labor, materials, tools and supplies to complete any and all 
incidental Work on the Well(s) and Well site required for the completion of 
the Well(s) whether or not described herein; 

5.1.2 All materials shall be new, unless otherwise specified, and of the specified quality. 
All workmanship shall be first class in every respect and according to the best 
approved methods employed by skilled workers. N o  payment or certificate of 
acceptance, final or otherwise, shall be construed as relieving the Contractor from his 
obligation to make good any defects or consequences thereof, discovered in his 
Work or materials used therein after completion and acceptance of same or as a 
waiver of any specific obligation the Contractor may have assumed as to the 
durability of his Work. If the Work or any portion thereof shall be damaged in any 
way, except by acts of the Owner or if defects not readily detected by inspection 
shall develop within one (1) year of the completion and acceptance of the Work, the 
Contractor shall immediately remedy at i ts own expense such damage or defects. 

5.1.3 The Contractor shall furnish for approval samples of materials or articles when so 
directed by the Geologist-Engineer. The Work shall be in accordance with approved 
samples where submitted. 

5.1.4 At all timesduring the performance of the Work the closest cooperation between the 
Contractor and the Geologist-Engineer shall be maintained to facilitate completion 
of the Work, and to protect all persons and property. Contractor agrees to abide by 
all the Geologist-Engineer's safety rules and regulations when on the project site. 
The Geologist-Engineer and duly authorized public officials desiring to inspect the 
Work shall have free access to the premises. Upon request the Contractor shall 
furnish complete information concerning the progress of the Work to the Ceologist- 
Engineer. 
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5-2 ELlGIBlLrrY OF COhlTR&3OR -' - -  -. - . . .- 

A Contractor to be eligible to submit a bid shall: 

5.2.1 Be duly licensed as a Drilling Contractor in the State of Arizona by the Arizona 
Department of Water Resources for performing the type of Work defined in  the 
Specifications and Contract Documents; 

5.2.2 Be duly registered with the Registrar of Contractors as holding an A, A 4  or A-16 
registration; 

5.2.3 Have five (5) years experience as a Drilling Contractor utilizing the drilling method 
required in the Specifications for the completion of the Project and have completed 
at least twenty (20) wells with a minimum diameter casing of twelve (12) inches. 
utilizing this drilling method. 

5.3 PROPOSAL 

5.3.1 Bids to receive consideration shall be made in accordance with the following 
instructions. 

5.3.2 Prior to submitting a bid, each bidder shall: 

5.3.2.1 Carefully read these Specifications and Contract Documents; 

5.3.2.2 Review the well data and geologic data included herein; 

5.3.2.3 Attend the mandatory pre-bid conference; 

5.3.2.4 W i t  the-site of the proposed Project, and; 

5.3.2.5 Fully inform himself as to all existing geologic and other conditions and/or 
limitations to construction of the Work. 

5.3.3 The inclusion of geologic and hydrologic data herein may not constitute the entire 
complement of data available and such i s  not warranted by the Geologist-Engineer. 
Thus, the inclusion of geologic and hydrologic data does not excuse the bidder from 
being fully informed of the existing conditions. 

5.3.4 Bids shall be properly executed upon the Bid Schedule and Proposal form attached 
to and made part of the specifications and Contract Documents. Numbers shall be 
stated both in writing and in figures, and the signatures of all persons signing shall 
be in longhand. The completed forms shall be without interlineation, alterations or 
erasures. In case of a difference in the written words and figures in the Bid Schedule 
and Proposal, the amount stated in the written words shall govern. The sums on the 
Bidding Schedule shall constitute the total costs of the Work included in these 
Specifications and Contract Documents. 
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Bids shall not contain any recapitulations of the Work to be done. Alternative 
proposals will not be considered unless.expressly .called for;. ,No oral; telegraphic, 
telephonic or modified proposals will be considered. All changes made to the 

. _ _ .  .. 
* .. 

Specifications and Contract Documents prior to the Bid date shall be by a duly 
issued, written Addenda. 

5.4 EXAMINATION OF Sm AND SPEClfICATiONS AND CONTRACT DOCUMENTS 

5.4.1 The Contractor shall visit the site of the Project and shall become fully acquainted 
with all the conditions as they exist, as necessary to fully understand the facility, 
difficulties and restrictions attending the execution of the Work. 

By submitting a proposal, the Contractor represents thatthe Contractor has examined 
the site, the Specifications and Contract Documents, and has made all necessary 
evaluation of the geologic and hydrologic characteristics of the area and accepts, 
without recourse, all existing site conditions and all conditions stipulated in the 
proposed Specifications and Contract Documents. 

5.4.2 

5.4.3 By submitting a proposal, the Contractor acknowledges that he has thoroughly and 
carefully read and understands the Specifications and Contract Documents and has 
no basis to plead misunderstanding of any provisions thereof. 

5.5 EXECUTION OF THE CONTRACJ 

5.5.1 The bidder to whom the award i s  made shall execute a written contract with the 
Owner on the Contract Agreement form provided, and shall secure all bonds and 
insurance required under the Specifications and Contract Documents within ten (10) 
days from the date of the award, submitting proof of said insurance with the signed 
contract. Failure or refusal to enter into a contract as herein provided, or to conform 
to any of the stipulated requirements in connection therewith shall be just cause for 
the annulment of the award and forfeiture of the award of contract. 

5.6 BID BOND 

5.6.1 A bid bond or cashier's check equal to five percent (5%) of the to the total bid price 
of the project shall be submitted as a part of the bid. The bid bond shall not be 
qualified. A qualified bid bond will constitute a no bid. 

5.6.2 The bid bond or cashier's check of non-successful bidders will be released upon 
formal completion of the Contract Documents with the successful bidder. 

5.7 PERFORMANCE AND PAYMENT BONDS 

5.7.1 Simultaneously with the execution of the Contract Documents, the successful bidder 
will be required to furnish a bond for labor, material and performance of contract, 
and a payment bond, each in an amount equal to the total bid price of the 
completed Work. 
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5.7.2 The Performance and Payment Bonds will be released upon completion and 
acceptance of the -Work and the Well(s) and submittal of lien-waivers and releases 
for all labor and materials. 

5.8 IN LIEU OF BONDING 

5.8.1 The Owner, at its sole option, and in agreement with the successful bidder, may elect 
to delete the requirement for Bid, Performance and Payment Bonds. In lieu of 
bonding, the Owner will retain all monies due under the Contract Documents until 
the Work is completed. 

5.8.2 Upon completion of the authorized Work, satisfaction of all conditions of the 
Contract Documents and submittal of lien waivers and releases for all labor and 
materials used in this project, the Owner will pay the Contractor the full amount of 
the Contract within thirty (30) days of submittal of the required documents. 

5.9 PERMITS, CERTIFICATES, LAWS AND ORDINANCES 

5.9.1 The Contractor shall, at its own expense, procure all Federal, State and Local permits, 
certificates and licenses required by law for the execution of the Work. The 
Contractor shall comply with all Federal, State and Local laws, ordinances, rules and 
regulations relating to the performance of the Work. No Work i s  to start until all 
permits, certificates and licenses required of the Contractor are obtained and properly 
displayed by the Contractor. 

5.9.2 The Owner will obtain the Drilling Permits from the Arizona Department of Water 
Resources. 

5-10 COMPETENT WORKMEN 

5.10.1 The Contractor shall employ only competent workmen for the execution of the Work 
and al l  such Work shall be performed under the direct supervision of an experienced 
well driller satisfactory to the Geologist-Engineer. 

5.10.2 Resumes of all key personnel shall be submitted to the Geologist-Engineer by the 
successful Bidder within ten (10) days following the award of contract. 

5.10.3 All personnel supplied by the Contractor are subject to the approval of the Geologist- 
Engineer. The Contractor agrees that the Geologist-Engineer has the right to reject 
any employee of the Contractor and may request the removal of any employee from 
the Project for any reason. 

5.1 1 ALCOHOL AND DRUG JESTING 

5.1 1.1 Alcohol and drug testing is mandatory upon the request of the Geologist-Engineer as 
a safety rule on the operation of heavy equipment. The Contractor shall have the 
means and ability to conduct such testing available on request. 
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5.1 2 ENVIRONMENTAL ISSUES 
.. . . . .. .- 

5.12.1 The Contractor shall .-ly plastic under all equipment to contain all hyL,ocarbons and 
other waste products with the intent to preclude all foreign materials from reaching 
the soil. 

5.12.2 The Contractor shall give written notification of any spill of any material other than 
biodegradable or non-toxic chemicals of five (5) gallons or more to the Project 
Officer and to the Geologist-Engineer within three (3) hours of the time of spill. 

5.1 2.3 The Contractor will be considered responsible for the spill of any material other than 
the biodegradable or non-toxic chemicals utilized in the drilling fluid. Should such 
a spill occur, the Contractor shall immediately clean up the material spilled 50 as to 
meet the environmental standards described in the EPA specifications for the material 
spilled. 

5.13 OPERATING TIME 

5.1 3.1 The drilling rig shall operate twenty-four (24) hours per day, seven (7) days per week 
during the drilling and construction cycle of the program. A ten to twelve (10-12) 
hour day may be utilized for the mobilization and rigging cycle of the program. 

5.13.2 Installation and removal of the test pump may be conducted on a ten to twelve (10- 
12) hour day with pump run time conducted on a twenty-four (241 hour, seven (7) 
day a week basis. 

5.1 3.3 Personnel off time can be scheduled whenever the drilling rig is not in the drilling 
or construction mode and the test pump i s  not in the running cycle. During the 
personnel off time the drilling rig or the test pump rig may be inactive for a 
maximum period of four (4) days. 

5.14 PAYMENT 8 

5.14.1 A payment schedule acceptable to both the Owner and the Contractor shall be 
developed provided that performance and payment bonds are in place. In the case 
of "in lieu" of bonding, payment will be made within thirty (30) days from the final 
acceptance of the well by the Geologist-Engineer and the Owner. 

5.14.2 Payment for lump sum items will be the lump sum bid. Payment for items with a 
unit bid will be based on the number of units of each item incorporated in the well. 
The cost of drilling bits is  to be incorporated in the bid price for drilling the well 
with the exception of "Bedrock" drilling as defined in Item 5.21. 

5.14.3 Payment for testing procedures and periods which cannot be specified in detail 
herein but which fall under the purview of the Specifications and Contract 
Documents will be made on the following basis. Payment for rented tools, packer 
and appurtenances required for special procedures not included in the Bid Schedule, 
will be made to the Contractor at the invoice price of the supplier. Payment for 
testing procedures, equipment and periods will be made at the hourly rate bid on the 
Bid Schedule based on number of hours required for each test. 
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5.14.4 Measurement of standby time will be made only for inactive periods resulting from 
~ . . : .  . . -  . " '  . requirements of the Contract over which the-Contractor has no control as defined-in 

Item 4.1.21 Standby Time. 
. . .  

5.14.5 Measurement of development time will be made on the basis of time the tools and 
equipment are being operated. 

5.14.6 The bid price shall incorporate Federal, state and local taxes and the cost of all 
permits, certificates and required operating fees. No payment will be made other 
than the unit prices quoted on the Bid Schedule. 

5.15 PROVISIONS REGARDING SAFETY, HEALTH AND SANITATION 

5.1 5.1 The Contractor shall at all times fully comply with 
Local laws and regulations governing safety, health and sanitation. 

applicable Federal, State and 

5.1 5.2 The Contractor shall provide all safeguards, safety devices and protective equipment 
and take any other needed actions, on his own responsibility, to protect the life and 
health of employees on the job and the safety of the public, and to protect property 
in connection with the performance of the Work covered by the Contract. 

5.1 5.3 In the event that the Contractor fails to meet the standards of safety as defined by the 
rules and regulations stated above, the Geologist-Engineer shall issue a field order 
stopping all Work, as a Contractor instigated downtime, until a l l  the safety regulations 
are in effect on the project. 

5.1 6 FINAL CLEANUP AND GRADING 

5.16.1 The Contractor shall be required to do such grading as i s  incidental to the Work. 
After completion of all Work, the Contractor shall remove all debris, all temporary 
structures, and fill any excavations or pits, including the removal of soil and debris 
resulting from the Work operations, leaving the site clean and neat. At all times the 
Contractor shall govern his Work so as to retain the natural character (existing 
vegetation, rock and topography) of the site and to preserve the existing natural 
. t $ w a  of surrounding land. 

~ 

- - -  - 
5.1 6.2 The Contractor shall clean and grade all staging areas as though these areas were a 

part of the drilling site. 

5.16.3 Supplemental grading to float soil under fences or to form barriers on the site shall 
be considered part of the final site clean up and grading. 

5.16.4 The Contractor shall repair andor replace any man made item or vegetation 
destroyed by the Contractor during the drilling, construction and testing of the 
We1 I(s). 
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5.1 7 CHANGE ORDERS AND EXTRAS 

5.1 7.1 There shall be no extra Work at added cost to the contract price unless such Work 
and price change is issued by a written Change Order signed by the Geologist- 
Engineer. To maintain a flexible Work schedule, changes to these Specifications and 
Contract Oocurnents which do not include a price change may be made by the 
Geologist-Engineer by written entry into the Driller's Daily Work Log or issued as a 
field order. 

- _ -  - 
. *  

. ~ - -  . - ~  

5.18 RECORDS AND SAMPlES 

5.18.1 Drilling Log: During the drilling the Contractor shall keep an accurate record of 
progress on the well and materials encountered in drilling, together with the depths 
at which they occur. The Drilling Log shall also record the viscosity and weight of 
the drilling fluid at least once during each tower from initiation of drilling until 
completion of the jetting portion of the construction of the Well(s1. In addition, the 
Drilling Log shall record the type of bit utilized and the depths each bit was used. 
Upon completion of the Work, a complete log of the well shall be furnished the 
Owner in duplicate. 

5.18.2 Drill Cuttings: Unwashed samples of the drill cuttings shall be taken at 10-foot 
intervals by the Contractor and preserved in suitable containers labeled to indicate 
the well number, legal description and the depth at which taken (depth below 
surface of ground in feet). 

5.18.3 Downhole Log Suite: Downhole logs shall be run when called for in the Technical 
Specifications. Upon completion of the logging program, the Logging Contractor 
shall deliver to the Geologist-Engineer the original and all copies of the logs run. 
The Geologist-Engineer retains the sole right of distribution of said logs. 

5.18.4 Casing log: The Contractor shall keep an accurate record as assembled of the order, 
number, size and lengths of the individual pieces of pipe installed in each well and 
the areas of perforations and all other cuts or holes in the casing with accurate depths 
to each. This log will also show the locations of all packer, plugs, seals, screens and 
reductions. 

5.1 8.5 Samples: All additional samples not requiring additional Work or specialized 
equipment requested by the Geologist-Engineer, such as water samples, etc., shall be 
obtained by the Contractor, placed in suitable containers, labeled and given to the 
Geologist-Engineer. 

5.18.6 In addition to supplying the preceding logs and samples, all information shall be 
entered, in a timely fashion, on IADC API Official Daily Drilling Report Form 2T-4. 

5.18.7 All records shall be open to the inspection of the Owner and the Geologist-Engineer 
at all times. 

5.78.8 The Contractor shall file all such reports as required by all governmental agencies. 

Supplemental General Condition% Page E7 
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5.1 8.9 Upon completion of each well, the Contractor shall submit to the Geologist-Engineer, 
. 

and testing program. 
. -. . . . . -  one 41) copy-of each log, all samples collected and records kept during the drilling -. 

5.19 LOST ClRCULATlON 

5.19.1 At the pre-construction conference, the Contractor shall supply a l ist of EPA 
acceptable Lost Circulation Materials that will be onsite. 

5.19.2 Immediately upon loss of circulation, defined herein as the loss of drilling fluid in 
excess of five hundred (500) gallons per minute, the Contractor shall notify and 
thereafter keep in constant contact with the Geologist-Engineer. All procedures for 
recovery of circulation are to be discussed prior to implementation. 

5.1 9.3 In the event that Circulation is  lost and cannot be reestablished within two (2) hours, 
this clause shall take effect. 

5.19.4 The payment schedule shall change from footage basis to hourly basis until 
circulation i s  reestablished and maintained for two (2) hours, following which the 
payment schedule shall revert to the footage basis in the Bid Schedule. 

5.19.5 The Owner shall pay the invoice price plus fifteen (15) percent of all materials 
utilized in the drilling fluid during the lost circulation period retroactive to the time 
of lost circulation until circutation is reestablished. 

5.20 INABlLlN TO COMPLETE WELL 

5.20.1 in the event of the inability of the Contractor to complete the Wellb) in accordance 
with the terms and conditions stated in these Specifications and Contract Documents 
for the following reasons: 

5.20.1.1 Encountering hydrologic bedrock, which shall be defined by the 
Geologist-Engineer; 

5.20.1.2 Request of termination of the drilling program by the Owner; 

5.20.1.3 Acts of God, such as earthquakes, floods or fires; 

5.20.1.4 Destruction of the Well(s) by others beyond the control of the 
Contractor; 

5.20.1 .S Acts of the government or political subdivisions thereof; 

then the Contractor shall remove all casing, i f  possible, and fill the hole in 
accordance with Item 5.22 Abandonment, as directed by the Geologist-Engineer. In 
this case, the Owner shall compensate the Contractor in accordance with the bid 
prices listed herein. The salvaged material becomes the property of the Owner. 
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5.20.2 In the event of the inability of the Contractor to complete a well i n  accordance with 
the terms and conditions stated in these Specifications and Contract Documents for 
any cause other than stated in Item 5.20.1, such as lost tools in the hole, collapsed 
casing or collapsed well bore, or should the Contractor abandon the hole voluntarily 
for any cause, the Contractor shall, at its own expense, as directed by the Ceologist- 
Engineer, fi l l  the abandoned hole in accordance with Item 5.22 Abandonment. 
Salvaged material furnished by the Contractor shall remain the Contractor‘s property 
for re-use in completing the contract, providing the material i s  undamaged and 
usable. The Contractor shall immediately commence drilling a new well at a point 
to be designated in writing and located by the Geologist-Engineer, which new well 
shall be completed in accordance with all terms and conditions provided herein. 
The Contractor shall cany the new well to the depth at which the preceding well was 
lost free of any additional cost to the Owner. 

5.21 BEDROCK 

5.21.1 In the event that bedrock of a granitic (igneous intrusive) or metamorphic nature is  
encountered and penetrated a minimum distance of fifty (50) feet, to determine that 
the rock encountered is  not a boulder, the well may be: 

5.21.1.1 Completed to the total depth of penetration; 

5.21.1.2 

5.21.1.3 

Deepened by continued drilling, or; 

Abandoned in accordance with Item 5.22 Abandonment, as directed 
by the Geologist-Engineer. 

whichever is determined by the Owner. 

521.2 At that point in time when the Contractor believes the drill has penetrated a 
minimum thickness of fifty (SO) feet of bedrock, the Contractor shall request a 
conference with the Geologist-Engineer to initiate the process of determining the 
presence or absence of bedrock and to present the evidence to substantiate the 
Contractor’s opinion. 

5.21.3 The Geologist-Engineer shall determine the presence or absence of bedrock utilizing 
the following criteria, shape and size of drill cuttings, single or multiple mineral or 
rock type, degree of rounding of rock grains, acid reaction on drill cuttings, 
penetration rate, weight on drill bit, rate of rotation, downhole logging suite and 
other available data. 

5.21.4 In the event that the Contractor disagrees with the assessment of the Geologist/ 
Engineer pertaining to the presence or absence of bedrock, the Contractor, at his 
expense, may conduct the following procedure. 

5.21.4.1 Replace the bit with a new or unused rebuilt bit of the diameter of 
the hole being drilled and drill for a period of eight (8) hours with 
a bit weight of 2,700 pounds per diameter inch of the bit at a 
rotation rate of 35 rpm. If the average drilling rate for the eight (8) 
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hours of active drilling is  less than three and one half (3.5) feet per 
hour then the subsurface -materials -being penetrated shaH be 
considered bedrock. 

.-. . 

5.21.4.1.1 In the event that bedrock is determined by this process, the 
Contractor shall be compensated for the eight (8) hours of 
drilling plus six (6) hours at the hourly rate bid for bedrock 
drilting to compensate the Contractor for the trip time. 

5.21.4.1.2 In the event that the materials are determined not to be 
bedroc&, the Contractor shall be compensated for the lineal 
footage drilled during this test period at the unit rate bid for 
the drilling of the well bore. 

5.21.5 In the event that the formation being drilled is  judged to be bedrock and the Owner 
elects to deepen the hole by continued drilling, the cost of drilling the bedrodc after 
the minimum fifty (50) feet of penetration shall change from the unit price to the 
hourly rate stated in the Bid Schedule. In addition, the Owner shall pay the pro-rata 
portion of wear on the bit(s1 utilized in drilling during the hourly rate pay period 
which means that i f  fifteen percent (15%) of the bit life i s  utilized in this well, the 
Owner will pay fifteen percent (1 5%) of the wholesale cost of the bit. The bit cost 
shall be established by the bit manufacturer’s invoice. The Contractor shall submit 
the cost of the bit(s) to the Geologist-Engineer at a conference initiating the bedrock 
presence or absence determination. 

5.21.6 Layers of sedimentary or volcanic (igneous extrusive) rocks are not considered 
bedrock. Conglomerate i s  not considered bedrock unless it is metamorphosed, i.e. 
sandstone to quartzite or sedimentary rocks to schist. 

5.21.7 All decisions made under this item shall be added to the Contract by means of a 
written Field Order if negative and a duly issued written Change Order i f  bedrock is 
encountered. 

5.22 ABANDONMENT 

5.22.1 Should it be necessary to abandon any well, the well bore shall be filled from the 
bottom to fifty (50) feet below the surface with cement or a mixture of bentonite 
mud, gravel andlor drill cuttings and lost circulation materials. The viscosity of the 
bentonite shall exceed seventy-five (75) seconds per liter. The lost circulation 
materials shall be an inert material such as cellophane, or mica. After the viscosity 
and lost circulation materials have been developed and added, the gravel and/or drill 
cuttings shall be added to the slurry. The final slurry shall be tremie piped (drill pipe 
i f  selected) into the well bore. 

5.22.2 The well bore from the ten (10) feet to fifty (50) feet shall be filled with a concrete 
mixture consisting of equal parts of cement and sharp mortar sand. 
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5.22.3 The top ten (10) feet of the well bore shall be filled with topsoil. 

5.22.4 The selection of the materials to be utilized in the abandonment procedure will be 
made by the Geologist-Engineer. 

5.22.5 This specification satisfies Arizona Administrative Rules and Regulations Title 12 
Chapter 15 Artide 8, specifically R12-15-816 Abandonment. 
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P M  VI SPECIAL CONDlTtONS 
-. - 

6.1 PRE-EID CONFERENCE 

6.1.1 Attendance of the Pre-Bid Conference is a mandatory condition of bidding this 
Project. 

6.1.2 The Pre-Bid Conference will consist of a discussion of the Specifications and Contract 
Documents and to answer questions pertaining to the Specifications and Contract 
Documents followed by a tour of the drill andor construction site(s1. 

6.1.3 The Pre-Bid Conference will be held at the offices of the Mohave County Economic 
Development Authority, Inc., 3160 Shrangri La Drive, Kingman, AZ 86401. 
Telephone 520-692-6970. 

6.2 EQUIPMENT 

6.2.1 The Contractor shall supply the following operational drilling equipment to each drill 
site: 

6.2.1.1 A reverse rotary drilling rig capable of drilling to a depth of two 
thousand (2,000) feet with six (6) inch inside diameter drill pipe 
throughout and a rated hook load of one hundred thousand 
(1 00,000) pounds; 

An air compressor capable of delivering at least a continuous seven 
hundred and fifty (750) cubic feet per minute at a constant pressure 
of three hundred (300) pounds per square inch; 

6.2.1.2 

6.2.1.3 A geolograph; 

6.2.1.4 

6.2.7.5 

6.2.1 -6 

A drill string weight indicator; 

A complete set of mud analysis equipment, and; 

All other pertinent equipment and tools required for operation of 
the drilling rig. 

6.2.2 The Contractor shall supply the following test pump equipment: 

6.2.2.1 A self propelled pump service rig with a minimum pulling capacity 
of thirty five (35) tons; 

6.2.3 The Contractor shall supply the following supplemental equipment which are to be 
present and operative at all times: 

6.2.3.1 All rigs shall be equipped with cellular telephones fitted with an 
exterior optical signal visible to the operating personnel on the drill 
floor, the test pump area andlor the surrounding area; 
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6.2.3.2 All supervisory personnel shall be equipped with a .cellular 
. .  I .  

telephone and pager; 

A portable toilet and hand washing equipment shall be on site at all 
times during the drilling and testing program; 

6.2.2.3 

0 
(b' 

6.2.2.4 A complete set of the Specifications and the Contract Documents 
without bid prices shall be on each drill rig or test rig at all times 
during the period of the Projea; 

6.2.2.5 Other equipment as required. 

6.2.3 Two way radios are not acceptable replacement equipment for cellular telephones. 

6.2.4 All equipment supplied for the Project shall be approved by the Geologist-Engineer. 
Any equipment which does not meet the approval of the Geologist-Engineer must be 
removed from the Project area at the Geologist-Engineer's request and replaced with 
approved equipment. 

6.2.5 All equipment supplied by the Contractor shall be adequate for the performance of 
the required duty and fully functional throughout the entire period of the contract. 

6.3 DUST CONTROL 

6.3.1 The Contractor shall maintain a dust control program to reduce and/or eliminatedust 
formation on the ingress and Work site during the entire period of the drilling and 
testing procedures. 

6.4 SUBMI-TTALS 

6.4.1 Upon the Award of Contract and prior to the Letter to Proceed, the Contractor will 
submit to the Geologist-Engineer: 

6.4.1.1 A PERT or Critical Path flow diagram illustrating the Work flow; 

6.4.2.2 Shop drawings of all materials, fabrications and/or equipment to be 
installed in the Project as stated in Item 4.5 SHOP DRAWINGS. 

6.4.2 The Contractor shall submit a weekly progress report detailing the Work completed, 
the Work in progress, a revised Critical Path flow diagram and the projected 
completion date at the stated weekly meeting of the Contractor, the Project Officer 
(Owner's Representative) and the Geologist-Engineer. 

6.5 TIME FOR COMPLETION, LIQUIDATED DAMAGES AND FORFEITURE OF CONTRACT 

6.5.1 The Project shall be initiated ten (10) days following the Notice to Proceed. Drilling, 
construction, development and testing of each well shall be completed within fifty 
five (55) calendar days per well from the date of initiation of that specific well. 

Speciil bnditionr: 6-2 
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6.5.2 Should the Owner elect to drill additional wells without interruption, the Contractor 
shall have ten (10) calendar days for maintenance and moving the rig from site to 
site. The forty (45) day period for the drilling and testing of the following well shall 
commence upon the expiration of the ten (10) day moving period. 

The Contractor shall pay to the Owner, seven hundred and fifty dollars ($750.00) as 
liquidated damages for each and every day required beyond the time allotted for the 
Project. 

6.5.3 

6.5.4 Once the Work has been initiated the Contractor shall remain active on the Project 
on a continuous basis until the Project is completed. Should the Contractor allow 
the Project to become inactive, the Owner has the right, in addition to and not in 
lieu of all other rights and remedies provided under the Contract Documents, to 
consider the contract forfeited by the Contractor. In the event of such election of 
forfeiture all monies owed the Contractor are also forfeited by the Contractor. 

6.5.5 All liquidated damages shall be deducted from the contract price. 

6.6 LIQUIDATED DAMAGES F O R  NONCOMPLIANCE WITH THE CONTRACT DOCUMENTS 

6.6.1 Noncompliance with the Contract Documents i s  defined as willful misinterpretation 
of the intent of the Contract Documents. Some examples of noncompliance with 
the Contract Documents are: 

6.6.1.1 

6.6.1.2 

Required equipment not on site; 

Equipment on site not meeting the requirements specified; 

6.6.1.3 

6.6.1.4 

Required equipment on site but inoperative; 

Specified methods or techniques not followed. 

6.6.2 The Geologist-Engineer will notify the Contractor of noncompliance of each item in 
writing on the Non-Compliance Notification Form. The Contractor shall correct the 
deficiency within twenty four (24) hours. 

6.6.3 Nontompliance with any item in the Specifications and Contract Documents 
following written notification by the Geologist-Engineer and the twenty four (24) hour 
correction period shall be subject to liquidated damages of two hundred and fifty 
(250) dollars per day per item. 

6.6.4 All liquidated damages shall be deducted from the contract price. 

6.7 LIQUIDATED DAMAGES FOR MISUSE OF GEOLOGISTINGINEER 

6.7.1 The Geologist-Engineer is required to be present for the purpose of field inspection 
of the construction process and to inspect specific construction. It i s  the 
responsibility of the Contractor to notify the Geologist-Engineer of the timing of the 
Work. Should said notification be significantly incorrect, the Geologist-Engineer wi II 
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. expend time of no value to the Owner ur will not be present at required times for 
inspection. Blatant exploitation of the Geologist-Engineer by misleading notification 
of events will be documented in writing with one (1) copy given to the Contractor. 

6.7.1.1 Should this misuse of the Cieologist-Engineer occur, liquidated 
damages equal to the non-produdive hours of the Geologist- 
Engineer times the hourly rate charged to the Owner, mileage, 
subsistence and expenses will be back charged to the Contractor. 

6.7.2 Failure to return telephone calls from the rig, the field supervisor or other entities of 
the Contractor, to the Geologist-Engineer within one (1) hour constitutes misuse of 
the Geologist-Engineer; 

6.7.2.1 Should this misuse of the Geologist-Engineer occur, liquidated 
damages of one hundred and fifty (150) dollars per non-returned 
telephone call will be back charged to the Contractor. 

6.7.3 Written documentation of any misuse of the Geologist-Engineer will be delivered to 
the Contractor within twenty four (24) hours of the infraction. 

6.8 O N  SITE MATERIALS 

6.8.1 At the pre-construdion meeting, the Contractor shall present to the Geologist- 
Engineer a manifest listing the items and amount of all expendables stored on site, 
Le. bentonite, biodegradable polymer, lost circulation materials, etc. This manifest 
i s  to be updated at each delivery of materials to the site and at each meeting of the 
Contractor, Owner and Geologist-Engineer. Any materials not on the manifest shall 
be removed by the Contractor at the request of the Geologist-Engineer. 
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PART MI TECHNICAL SPECIFICATIONS, DRILLING 

7.1 PROJECT LOCAWON 

7.1.1 The location of the initial well to be constructed is: 

7.1.1.1 SEW, SEX, 5W% of Section 10, T. 19 N., R. 18 W. 

7.1.2 The locations of all future wells wi l l  be selected in  Sections 10 and 15 
following the completion of testing of the initial well. 

7.1.3 The initial well site is  illustrated on Figure 1. 

7.2 METHOD OF CONSTRU(Jn0N 

7.2.1 The well(s1 shall be drilled by the reverse rotary drilling method. 

7-3 CLEANING DfULL RIG 

7.3.1 Prior to the initiation of drilling on each well, all bits, drill tubing and appurtenances 
extending into the well bore shall be steam cleaned for the purpose of eliminating 
contamination of iron bacteria. 

7.3.2 The cleaning may be conducted in the shop or in the field. 

7.4 INGRESS A N D  EGRESS 

7.4.1 The Contractor shall grade the road(sl to the well sitek.1. 

7.5 DRILLING WATER 

7.5.1 Drilling water may be pumped from the well located at the NE%, NE%, NW% of 
Section 14, T. 19 N., R. 18 W. 

7.5.2 The Contractor shall install a submersible pump and lay the necessary pipeline(s) to 
transport the water to the drill site(s1. 

7.5.3 The well has an eight (8) inch diameter casing installed to a depth of six hundred and 
forty four (644) feet. Although not reported, it is  believed that the casing diameter 
may have reduced to six (6) inches below six hundred and forty four (644) feet to the 
total depth of the well, 1,010 feet. The static water level is reported to be six 
hundred and four (604) feet. i t  i s  suggested that the Contractor run a television scan 
of the well prior to the installation of a pump. 

7.5.4 The Contractor shall inspect the property and determine the location of the pipeline. 
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MUD PITS, LAYOUT AND WASTE CONTROL 

7.6.1 
. .  

The Contractor shall construct all mud pib, layout and rigging required for the 
drilling program. 

7.6.2 All drilling fluids, waste and drill cuttings shall be contained during the drilling 
program within the drill site area. 

Upon completion of the drilling program the Contractor shall f i l l  the mud pits and 
level the area in conformance with item 5.16. 

7.6.3 

CONDUCI-OR CASING 

7.7.1 A thirty six (36) inch diameter or larger, 0.312 (5/16) inch or thicker wall thickness 
conductor pipe shall be emplaced and cemented to a depth of forty (40) feet (or 
deeper at the Contractor's option). 

7.7.2 The conductor casing shall be installed in a forty six (46) inch or larger diameter bore 
hole. 

7.7.3 The conductor pipe shall extend six (6) inches (or more) above the surface of the 
ground. 

WELL BORE DlAMETER AND DEPTH 

7.8.1 

7.8.2 

7.8.3 

The well bore shall be drilled in two passes, a seventeen and one half 417.5) inch 
diameter pilot hole shall be drilled to the total target depth then reamed (opened) to 
a twenty eight (28) inch diameter bore. 

The seventeen and one half (1 7.5) inch diameter pilot hole shall be drilled to a totai 
depth of eighteen hundred (1,800) feet. 

Following the analysis of the pilot hole data, the well bore shall be opened (reamed) 
to a diameter of twentyeight (28) inches from forty (40) feet to the determined final 
depth. For bidding purposes, the total depth of the finished well will be twelve 
hundred (1,200) feet. The total depth of the well may be reduced or increased based 
upon the formations and materials encountered. 

DRILLING FLUID 

7.9.1 The drilling fluid system shall be clear water mixed with biodegradable, synthetic 
polymer (NL Industries E-Z Mud or equivalent). In respect to the synthetic polymer 
fluid system: 

7.9. 

7.9. 

.1 No other additives are to be added to the drilling fluid without the 
approval of the Geologist-Engineer. Such approval shall be written 
into the Driller's Daily Log and signed by the Geologist-Engineer; 

The viscosity of the drilling fluid shall be maintained between 30 
and 35 seconds per liter; 

.2 
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Should the drilling fluid parameters deviate from these 
specifications, drilling will be stopped, without compensation to the . - . 
Contractor, until the drilling fluid conditions meet these 
specifications; 

. . ... - - 
7.9.1.3 
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7.9.1.4 The viscosity and mud weight plus any other parameters tested shall 
be entered in the Driller's Daily Log once per tower or more often 
i f  measured; 

7.9.1.5 These parameters may be adjusted upon approval of the Geologist- 
Engineer during the drilling program. 

7.9.2 The drilling fluid shall be monitored by the Field Representative of the mud supplier 
when requested by the Geologist-Engineer. 

7-1 0 DOWNHOLE LOGGING SUlTE 

7.10.1 Upon completion of the drilling of the pilot hole to the total target depth, the pilot 
hole shall be downhole logged with the following suite of logs. 

7.10.1.1 self potential, 16 inch/64 inch normal and six (6) foot or longer 
lateral log; 

7-10.1.2 caliper log; 
7.10.1.3 sonic or velocity log; 
7.10.1.4 USNRC Exempt log; 
7.1 0.1.5 natural gamma log; 
7.1 0.1.6 temperature log; 
7.10.1.7 deviation log. 

7.10.2 The Contractor shall order the downhole logging suite so as to properly coordinate 
the logging process; however, the Owner retains the right of distribution of the logs. 

7.10.3 The Owner retains the right to eliminate the downhole logging suite at any time 
during the drilling program prior to the ordering of the service. 

7.10.4 All logs are to be submitted to the Geologist-Engineer who will distribute the logs. 

7.1 1 W I N G  STRING AND DIAMETER 

7.11.1 The casing string shall consist of blank steel pipe and wire wrap well screen. 

7.1 1.2 Blank steel pipe 

7.1 1.2.1 The blank pipe shall be prime domestic or impocted steel pipe 
conforming to or exceeding ASlM A-252 Grade ll standards. 

7.1 1.2.2 The casing diameter shall be eighteen (18) inch O.D. with a wall thickness 
of 0.3 12 (5/16) inch or heavier. 

7.1 1.2.3 The ends of the casing shall be machined perpendicular to the 
longitudinal axis of the pipe. 
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7.1 1.2.4 The blank pipe shall extend from two (2) feet above ground surface 
to seven hundred (700) feet below the ground surface. 

7.1 1.3 Wire wrapped well screen 

7.1 1.3.1 The wire wrapped well screen shall be Roscoe Moss Well Screen 
or approved equal, with the following characteristics: 

7.1 1.3.1.1 

7.1 1.3.1.2 

7.11.3.1.3 

7.1 1.3.1.3 

7.1 1.3.1.4 

7.11.3.1.5 

7.11.3.1.6 

7.11.3.1.7 

low carbon steel; 

the wrap wire shall be triangular wire with a width of two 
hundred and fifteen thousandths (0.215) inches and an 
altitude of three hundred and twenty five thousandths 
(0.325) inches keystoned to the vertical rods; 

there shall be seventy two (72) rods and each rod shall 
have a diameter of two hundred and eighty thousandths 
(0.280) inches for a total rod area of four and forty three 
hundreds (4.43) square inches; 

the slot size shall be thirty thousandths (0.030) inches; 

the tensile strength shall exceed one hundred and eighteen 
thousand six hundred and eighteen (1 18,618) pounds with 
a two (2) to one (1) safety factor of fifty four thousand three 
hundred and nine (54,309) pounds; 

the collapse strength shall exceed one hundred sixteen and 
three tenths (1 16.3) pounds per square inch; 

the screens shall be fitted with eight (8) inch by four (4) 
inch weld rings; 

the screen shall be eighteen (1 8) inches i n  outside diameter. 

7.1 1.3.2 The screen shall extend from seven hundred (700) feet to eleven 
hundred and eighty (1,180) feet below the ground surface. 

7.1 1.4 The bottom of the casing string shall consist of twenty (20) feet of blank casing fitted 
with a bull nose cap extending the casing string to twelve hundred (1,200) feet. 

7.1 1.5 The screen may be replaced with perforated casing at the option of the Owner, based 
upon the formations encountered in the drilling of the pilot hole. 

7.11.6 The casing shall be centered in the well bore by use of spring steel centralizers 
located at two hundred (200) foot intervals with the uppermost centralizer located 
at a depth of one hundred (100) feet. This wil l require a minimum of six (6) sets of 
centralizers. 

7.1 1.7 The casing shall be round and straight. Casing which i s  out of round and/or not 
straight shall be rejected and shall be replaced at the expense of the Contractor. 
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7.1 1.8 The casing shall be joined by welding performed by Certified Welders. 

7.12 GRAVEL PACX AND CEMENT 

7.12.1 The annulus shall be filled with Colorado Silica sand, a bentonite seal arid cement. 

7.1 2.2 Colorado Silica. 

7.12.2.7 The silica sand shall be well rounded sand, size eight (81 - twelve 
(1 2). 

7.1 2.2.2 The Contractor shall bring a sample of the gravel to the pre- 
construction conference. 

7.1 2.2.3 The gravel shall fill the annulus from the bottom of the well bore to 
six hundred (600) feet below the ground surface. 

7.1 2.2.4 The calculated volume of gravel to be installed in the annulus 
between the casing and the well bore i s  nine and sixty six hundreds 
(9.66) cubic yards pef one hundred (100) lineal feet for a total of 
fifty seven and ninety six hundredths (57.96) cubic yards to fill the 
annulus from twelve hundred (1,200) feet to six hundred (600) feet. 

7.1 2.2.5 Additional gravel is  to be installed until the gravel is tagged at six 
hundred (600) feet. 

7.1 2.2.6 The gravel shall be emplaced into the annular space between the 
casing and the surface casing by means of a positive action tremie 
pipe. The drill stem shall extend to the bottom of the casing and 
clear water shall be circulated at all times during the installation of 
the gravel pack. The tremie pipe is  to be removed in  twenty (20) 
foot sections as the annulus is filled. 

7.1 2.2.7 At the Contractor's discretion, the Contractor may pour the gravel 
in the top. Should the Contractor take this election, the drill stem 
shall extend to the bottom of the casing and clear water shall be 
circulated at all times during the installation of the gravel pa&. The 
gravel shall be tagged at fifty (50) foot intervals. In the event that 
the top of the gravel is above six hundred (600) feet and the 
minimum amount of fifly eight (58) cubic feet of gravel has not been 
installed, the well shall be considered defective and will not be 
accepted. 

7.1 2.2.8 The gravel shall be on site and available for inspection by the 
Geologist prior to the spud-in of the well. Should the gravel 
delivered to the well site not conform to the specifications 
contained herein, it will be rejected. Should rejection occur, the 
Contractor is  responsible for all lost time and the condition of the 
hole from rejection until gravel meeting the specifications i s  
delivered to the well site. 
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7.1 2.3 Bentonite Seal 

7.12.3.1 One (1) cubic yards of Bentonite pellets shall be installed to place 
a ten (10) foot seal from six hundred (600) feet to five hundred and 
ninety (590) feet. 

7.12.4 Cement 

7.12.4.1 The cement shall consist of twenty eight hundred (2,800) psi with 
additives for plasticity. The cement shall arrive with a slump of 
eight (8) inches. Water shall not be added at the delivery site. 

7.1 2.4.2 The cement shall be installed through a tremie pipe by means of a 
positive action cement pump. 

The tremie pipe shall initially extend to a minimum depth of five 
hundred seventy (570) feet. As the annulus is  filled the tremie pipe 
will be removed in twenty (20) foot or less increments so that the 
bottom of the tremie pipe will be less than twenty (20) feet above 
the cement in the annulus at al l  times. 

7.12.4.3 

7.1 2.4.4 A minimum volume of fifty seven (57) yards of API Class A or B 
cement shall be installed in the annulus. Additional cement shall 
be added to bring the level of the cement in the annulus up to the 
ground surface. 

7.12.4.5 During the installation of the cement: 

7.12.4.5.1 

7.1 2.4.5.2 

the well bore and casing shall be kept full of drilling fluid. 

the cement shall be emplaced in lifts of twenty (20) yards 
of concrete with a minimum setting time of six (6) hours 
between lifts. 

7.1 3 DEVELOPMENT 

7.13.1 Development of the well shall be by means of a jetting tool. The Geologist-Engineer 
shall approve the jetting tool before its use will be permitted. 

7.13.2 Jetting shaft be started at the bottom of the well and shall proceed upward. 

7-13.3 The well shall be cleared of mud, sand and sediment when necessary during the 
development and shall be free of sediment to the full depth of the casing upon 
completion of the development. The total number of feet of sediment removed from 
the well shall be recorded in the log. 

7.13.4 Jetting will continue for a minimum period of twelve (12) hours 
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DRILLING FLUID DISPERSION 

7.14.1 Prior to development, Item 7.13, fifty (SO) gallons of undiluted commercial sodium 
hypochlorite shall be introduced into the drilling fluid as it flows into the well bore 
to disperse the synthetic polymer. 

PLUMBNESS AND ALIGNMENT 

7.15.1 The well shall be plumb and straight. 

7.1 5.2 The maximum variation of the longitudinal axis of the well from the vertical shall not 
exceed six (6) inches per one hundred (100) feet from the surface to the total depth 
of the well. 

7.15.3 The longitudinal axis of the well shall be a minimum distance of three (3) inches 
from the casing wall at all points from the surface to the total depth of the well. 

7.1 5.4 The sketch, Well Alignment Soecifications, Figure 3, illustrates these requirements. 

7.1 5.5 To test the plumbness and alignment, the Contractor in the presence of the Ceologist- 
Engineer shall lower a forty (40) foot dummy with an outside diameter of seventeen 
(1 7) inches to the total depth of the well. Should this dummy not move freely to the 
total depth of the well, the limits of plumbness and alignment shall not have been 
met. 

DOWNHOLE TELEVISION SCAN 

7.16.1 Upon completion of the pump testing program, the well shall be scanned by means 
of a television camera. 

REINFORCED CONCRETE PUMP FOUNDATION 

7.1 7.1 The reinforced concrete pump foundation shall be constructed following completion 
of the development and pump testing program. 

7.77.2 The surface casing shall be trimmed to three (3) inches below the ground surface 
with the landing clamps attached to the well casing resting on the surface casing. 

7.17.3 The well casing shall extend eighteen (18) inches above the ground surface. 

7.1 7.4 A four (4) inch diameter gravel tube shall extend down the annulus to a depth of six 
hundred and twenty (620) feet to allow additional gravel to be added to the gravel 
pack. This gravel feed tube should be installed prior to filling the annulus with 
cement. 

7.17.5 The gravel tube should extend three (3) inches above the top of the finished 
reinforced concrete pump foundation. The top of the gravel tube shall be threaded 
and have a screw-type cap. 
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7.1 7.6 A two (21 inch diameter galvanized pipe with a tee and plug shall penetrate and be 
welded to the eighteen (18) inch diameter well casing at an acute angle to act as an 
air vent. The downward facing portion of the tee shall be screened with 16-mesh 
bronze screen. The tee shall be at least twenty-four (24) inches above the ground 
surface. 

7.17.7 The area around the casing shall be excavated to a depth of six (6) inches below 
grade. Forms shall be constructed for a square pump foundation, seventy two (72) 
inches on a side and twelve (12) inches high (six (6) inches above grade). 

7.1 7.8 The reinforced concrete pump foundation shall be centered on the centerline of the 
well casing and square with the property lines. Eight (8) pieces of one-half (MI inch 
diameter re-bar, seventy six (76) inches long, shall have six (6) inches at each end 
bent ninety (90) degrees so as to form legs. The re-bar shall be installed with two 
(2) pieces on each side of the casing and wired together at the cross points. The re- 
bar frame should stand six 16) inches above the bottom of excavation per Figure 4. 

7.17.9 A pedestal extending six (6) inches above the top of the pump foundation footing 
shall be constructed around the well casing. The pedestal shall be thirty (30) inches 
on a side centered on the centerline of the well casing. 

7.1 7.10 The cement shall be a 2,800 psi test mixture monolithically poured. Test cylinders 
may be requested. A minimum thickness of three (3) inches of cement shall cover 
all steel appurtenances. The cement shall be broom (rough) finished. 

7.1 7.1 1 The Geologist-Engineer shall be informed so as to allow him to inspect the forms and 
appurtenances prior to the pouring of the cement. 

7.1 7.12 Figure 4 illustrates the pump foundation. 

7.1 8 FORMATION WATER TESTING 

7.18.1 Formation water samples may be requested by the Geologist-Engineer during the 
drilling of the pilot hole. 

7.18.2 Twenty (20) lineal feet of the bottom of the pilot bore hole shall be isolated by 
inserting a jetting tool on the end of the drill string, covering the jetting tool with 
twenty (20) feet of gravel followed by ten (10) feet of bentonite pellets. 

7.18.3 The isolated formation shall then be jetted until the water becomes clear or at least 
satisfactory for a water sample to be collected. 

7.1 8.4 The Geologist-Engineer shall be present during the jetting program, adjust the 
program a5 needed and to collect the water sample. 

MOHAVE-003 



PART Vlll TECHNICAL SPECIFICATIONS, TEST PUMPING 

MOHAVE-003 



e . -  ._  
. _  

PART Vlll PUMP TEsf SPECIFICATIONS 

8.1 EQU1PMEM 

8.1.1 The Contractor shall furnish all the materiak, equipment and labor necessary to 
conduct the test pumping in accordance with best practices. 

8.1.1.1 The test pump shall be a deep well turbine with a variable speed power 
source capable of delivering from four hundred (4001 to fifteen hundred 
(1,500) gallons per minute from a pumping level of eight (8001 feet, or 
supplying the equivalent horsepower. 

8.1.1.2 The pumping unit must have a clutch to allow surging the well. 

8.1.1.3 The discharge assembly shall consist of: 

8.1.1.3.1 twenty (20) or more feet of discharge pipe; 

8.1.1.3.2 a gate valve to allow the application of back pressure, i f  
required; 

8.1.1.3.3 an orifice section and manometer tube capable of 
measuring from three hundred fifty (350) to sixteen hundred 
(1,600) or more gallons per minute tgpm); 

a hose bib and a Rossen. sand testing unit; 8.1.1.3.4 

8.1.1.4 The Contractorshall install two (21 one (1) inch diameter pipe to be utilized 
as a sounder tube or airline and shall have immediately available two 
sounders and all required gauges, regulators, hoses, fittings, gas and tables 
to allow measurement of the water level. The gas utilized for pressurization 
shall be nitrogen. 

8.1 -1 -5 I t  is  the Contractor's responsibility to maintain water level measurement 
capability throughout the testing program. 

8.2 PUMPSR71NG 

8.2.1 The pump shall be set at eight hundred and sixty (860) feet. The static water level 
is  expected to be approximately six hundred (600) feet. The exact pump setting may 
be adjusted depending upon the exact static water level. 

8.3 PROCEDURE 

8.3.1 The well shall be developed and cleaned with the pump. This i s  expected to require 
a minimum of twenty four (24) hours. 

T e c h n i l  Speclfcallion. Pumping Tat 6-1 

MO H AVE-00 3 



8.3.1 .I Initially, the pump will be started at the minimum rate of discharge that the 
pump will allow. Pumping will alternate with periods of surging. When the 
discharge is  relatively clean, the rate of discharge will be increased and the 
procedure will be repeated. There will be a series of steps to the maximum 
capacity of the pump and/or the well. 

8.3.1.2 The time of development i s  dependent upon the rate of developmerrt and 
how clear the water from the discharge becomes. 

8.3.1.3 The Geologist-Engineer will be present and direct the development. 

8.3.2 The pump will then be shut down to allow the water level to return to the apparent 
static level. This is expected to require a minimum of twenty four (24) hours. 

8.3.3 The well shall be pumped in a step test configuration. This is  expected to require 
twenty four (24) hours. The procedure for the step test is: 

8.3.3.1 Measure the static water level at one (1) hour prior to the start of pumping 
and just prior to the start of pumping. This will be done by the Ceologist- 
Engineer. 

8.3.3.2 initiate the pumping at a discharge rate of four hundred (400) or less gpm. 

8.3.3.3 Measure the pumping levels at the following intervals: 

8.3.3.3.1 one (1) minute intervals for ten (10) minutes; 

8.3.3 3 . 2  two (2) minute intervals for ten (10) minutes; 

8.3.3.3.3 five (5) minute intervals for twenty (20) minutes; 

8.3.3.3.4 ten (10) minute intervals for sixty (60) minutes; 

8.3.3.3.5 thirty (30) minute intervals until the end of each step. 

8.3.3.4 Increase the production in steps and repeat Item 8.3.3.3 for each step. The 
number of steps will be determined in the field by the Geologist-Engineer. 

8.3.4 The pump will then be shut down to allow the water level to return to the static 
water level. This is expected to take approximately twenty four (24) hours. 

8.3.5 The well shall be pumped in a constant discharge rate configuration for a period of 
at least seventy two (72) hours. The discharge rate for the constant discharge rate 
portion of the testing program will be determined based on the results of the step test 
data. 

8.3.5.1 The procedure for the constant rate discharge test is: 

8.3.5.1.1 Measure the static water level at one (I)  hour prior to the 
start of pumping and just prior to the start of pumping. 
This will be done by the Geologist-Engineer; 

Technical Spdiiallan, Pumping TerC 8 2  
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8.3.5.1.2 

8.3.5.1.3 

Initiate the pumping at the seiected discharge rate; 

Measure the pumping levels at the following intervals: 

8.3.5.1.3.1 one ( I )  minute intervals for ten (10) minutes; 

8.3.5.1.3.2 two (2) minute intervals for ten (10) minutes; 

8.3.5.1.3.3 five (5 )  minute intervals for twenty (20) minutes; 

8.3.5.1.3.4 ten (10) minute intervals for sixty (60) minutes; 

8.3.5.1.3.5 thirty (30) minute intervals for two hundred and 
forty (240) minutes; 

8.3.5.1.3.6 one (1) hour intervals for twenty (20) hours; 

8.3.5.7.3.7 two (2) hour intervals until the end of pumping. 

8.3.6 Measurements of the recovery of the water level shall be made following the 
cessation of pumping. The recovery measurements will be taken by the Ceologist- 
Engineer. 

8.3.6.1 Measurement of the water levels during the recovery period shall be taken 
at the foliowing intervals: 

8.3.6.1.1 one (I) minute intervais for ten (10) minutes; 

8.3.6-1.2 two (2) minute intervals for ten (10) minutes; 

8.3.6.1.3 five (5) minute intervals for twenty (20 )  minutes; 

8.3.6.1.4 ten (10) minute intetvals for sixty (60) minutes; 

8.3.6.1 .S thirty (30) minute intervals for two hundred and forty (2401 
m inutes; 

8.3.6.1.6 one (1) hour intervals to the end of recovery measurements. 

8.3.6.2 The Geologist-Engineer shall determine the end of the measurement period 
of the recovery of the water level based on the decrease in  the rate of 
recovery- 

8.4 CHANGES IN PROCEDURE 

8.4.1 The Geologist-Engineer will direct the test, making changes in the procedure as 
required by the conditions encountered during the test. The required changes are 
to be written by the Geologist-Engineer into the Contractor's log book. The length 
of run time for development and testing may vary. The exact length of each step or 
portion of the test will be determined by the Geologist-Engineer during the testing 
program. 
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8.4.2 The length of steps or portion of the test will be based on the change in pumping 
level over time, the trend of the pumping level and the constancy of rate of decline. 

8.5 WA!jTE WATER 

8.5.1 The discharge from the well testing program will be wasted into naturally occurring 
drainage washes on the  property. 

8.5.2 The Contractor should review the drainage areas during his field inspection of the site. 

8.6 RECORDS 

8.6.1 The Contractor shall keep a log of the pumping test, including: 

8.6.1 .I. 

8.6.1.2. 

the static water level; 

thirty (30) minute readings of the 

8.6.1.2.1 rate of production, 

8.6.1.2.2 pumping levels; 

8.6.1.3. time of 

8.6.1.3.1 starting pump; 

8.6.1.3-2 stopping pump; 

8.6.1.3.3 any periods of down time. 
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GRIFFITH ENERGY, L.L.C. 

LOCATION OF WELL SITE 

T. I 9  N., R. 18 W. 

FIGURE 1 
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GRIFFITH ENERGY, L.L.C. 
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.' STATE OF ARIZONA 
OEPARTME~T OF WATER RESOURCES 

1 5  S o u t h  15th Avenue 

-&LS . .  DRILLEI\ REPORT 

. Phoen.ix; Arizona 85047 + - . -  
2 .  $ . ; I .  

- ;. ?.*. 
This report shculd be prepared by the drill& in all &tail and filed w i t h  the Deprtrrmt w i t h i n  30 days .. . .. . Lollcwing anpletion of the -11. . . I  

1. 

2.  

3. 

4 .  

' 5. 

6. 

7. 

a .  
9. 

10. 

11. 

12. 

13 - 

1 4 .  

15. 

16. 

17. 

10. 

. - . .  . _. . . .  f t .  T o t a l  d e p t h  of hole  0 

Type of c a s i n g  f - r ( c G L . -  1 : - 
* I  

Diameter  and  l e n g t h  of casing.. f i  'in. from 4 tabs, i n  from t o  - 
Method of s e a l i n g  a t  r e d u c t i o n : , p o i i t s  

P e r f o r a t e d  f r o m s t o  b l r .  iroi:: -to- -. , from to . . .  
" I 

Number OF c u t s  p e r  foot - Size of c u t s  ~ L L  .;. , I  i , _ A  

Method of c o n s t r u c t i o n  PtLL.6 J P 

10 

Date comple ted  / /  '! / C Y -  

.. 
i n .  Type 

. d r i l l e d ,  dug,  d r i v e n ,  b o r e d ,  j e t t e d ,  e tc  

a Day Year 

If s c r e e n  was i n s t a l l e d :  L e n g t h  ft. D i a m  
4 

.; : 1. I. . .'.1,. D a t e  s t a r t e d  / 
. Month .. . . I  

. I  

. .;:my . Year - _ .  : Month 
I .  

f t .  ( I f  f l o w i n g  w e l l ,  so s t a c e )  Depth t o  w a t e r  5/3 I 3 .  

D e s c r i b e  p o i n t  From which d e p t h  measurements  w e r e  made, and g i v e  s e a - l e v e l  e l e v a t i o n  
if a v a i l a b l e  

I f  f l o w i n g  w e l l ,  s t a t e  method.oE f l o w  
r e g u l a  tion: . . _ .  
Rcma r k s  : . I  

* .  

:i . 1.. 1 :.:a: 

. i . 
. e  f 

c. DW R - 5 5 -5 5 -2 /  8 9 

* .  
. ' _ . . I  

1 
Do '*---- -----.- 

REG. No. 55-529616 

F i l e  No. 1 

B(19-18)5 BDA 
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STATE Oii ARIZONA 
DEPARTXENT OF WATER RESOURCES 

99 EAST VIRGINIA AVENUE 
PHOENIX, ARIZONA : 85004-2 - - - 

T h i s  r e p o r t  s..ould be prepared by t h e  d r i l l e r  i n  a l + . d e t a i l  and 
w i t h i n  30 days fo l lowing  comple t ion  of t h e  w e l l .  .: -:-‘-!..:, - . I  

DESCRIPTION OF: WELL*.* 
6 .  . I  

I 
: .. . . .  1 

. .  - .-. T o t a l  depth  of h o l e  zoo f t .  . 

Type of c a s i n g  -4f &?L . .. . i :;-.i. ;;;:! ; . < i*q,.t . .  
t o  Diameter and l e n g t h  of c a s i n g  9 i n .  from.!‘”Y’cijic‘to gm, i n  from 

. .  . .,> 
. . :.. .( 

: - . 
a .  * 4 

Method of s e a l i n g  a t  r e d u c t i o n  p o i n t s  

I to“  1-i.1 1; P e r f o r a t e d  from 6.30 to 94& , from 1 * from 

Method of c o n s t r u c t i o n  &+L&D ‘ ’- i ‘ r  . . x .  

a : ?  

_ .  -1’- . t o  

S i z e  of c u t s  J//L Number‘.pf c u t s  p e r  f o o t  6 
I f  s c reen  was i n s t a l l e d :  Length f t .  Diarn. i n .  Type 

f ., 1.: ..+ :w 

d r i l l e d ,  dug ,  . d r i v e n ,  bo red ,  j e t t e d ,  etc.. Jd 
.. . 
! . . I  

1 
Day 

Date s t a r t e d  

3 . ,... . .. 1 
Month 

a t e  completed 3. 
Month Day’ . 

f lowing  well, so s t a t e . )  ~ . .. 
. Depth t o  wa te r  S F 7  - = =  

‘16. Descr ibe  p o i n t  from which dep th  measurements werefmade, and g i v e  s e a - l e v e l  e l e v a t i o n  
. , I  f : - -:‘;‘tp. , .,ij,- fx .: i f  a v a i l a b l e  G/2Gccnt.D d.c::,d\ - ~ 

- _ .  :! I . r  17. I f  f lowing w e l l ,  s t a t e  method of .flow I .7 : *:t ....I:. 
. . . ‘1.. , i  I &.. :.; ~ 

-__ . -- 
DO NOT WRITE I N  THIS SPACE 

OFFICE RECORD 

r e g u l a t i o n :  
I 

I 
. . : a * .  

18. Remarks: 

- . . , R e g i s t r a t i o n  No. 5s 5111~2 
. . ‘Received 

I. * 

”- 
”-.--. 

. .  . I * -  

Edte red  

F i l e  NO. ~ ( 1 9 - 1 ~ ~ ~  

. .. j I- 
I ; . !. 
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LOG OF WELL 

I n d i c a t e  depth a t  which water was  f i r s t  encountered,  and the depth and thickness  of water 
bearing  beds .  

.-- - - 
I f  water is a r t e s i a n ,  i n d i c a t e  depth ?t which encountered,  and depth to 

which it rose -in w e l l .  . .  

I 

To 
( feet)  ( f e e t )  

.-. . 
D e s c r i p t i o n : o f  formation material 

* 

) .  

. '  ! : 

1 hereby c e r t i f y  that  r : i s  w e l l  was d r i l l e d  
each and a l l  o f  the  statemelits  h e r e i n  contained 
b e l i e f .  

Name 



1 : I 

t , .  
A ~ Z O N A  DEPARI- OF WATER RESOURCES 

_. . - 500 Noph Third Street 
- Phwmx;Arizona 85004 .-: 

'e?.. ,*$'l .. ; , i -  :,- 

i &+:.:+.-I- i! . 

. .  
' WELL DRILLER REPORT . : .:vj"J!;? -.-. . . 

+ 1 .  

,,;:Is..:. 

p s  report should -e prepai.led by the driflJr in''al1 detail and filed with the Department within 30 days 
lowing completion of the well. .; **-&..-,. .. 

v :&.:.. 1.2: . 
' .G 

I f!... c ...- * 
_-. -- _- ... . _ -  - . .  

, '3. :c4;. 2 .  L '  
s:.!.. ., J i . ;  .. 

HOWARD PUMP, INC !.~(--*!j .; 

. .  . .  . .. . 
I' 

.::!I 
~ 9' I PO BOX 1249 . &S!. :.f .... . 

. :. i: ..; : 
: 2 p- 

-----x ,. 
-; 

i. Owner Name: Citizens Utility : - - * . ' -  a'-. . . 

BARSTOW, CA 92312:*12k9: I -. '-I '.-I --. -- . 

i 
AZ 86439  Address: P - 0 .  box 20395 ..- -: 4Bullhead City 

Zip city S h k  

'/* 34 % 

Street , I *  ~ 

.i..! i .  4 . . 
3. Location: 19 NIS 18 E/w :$.L. .. 14 

Township Rangc A. 2. +.. Section 10-acre 40-acre 160-acre ;.( . 

I .! -. ' * l .  . . 
-5, -.*. ,.e .. .-. 

4. Well Registration No. 55- 552633 (Required) 
, *  

:.-> . . : . 
1;. Permit No. (If issued) . . -.. 

DESCfON OF WELL . .,. . . 
. ..<. .-. : 

Type of casine s t e e l  . i . . -  
Diametcr and lengh of casing 8 -. _ _  . 
Method of sealing at reduction points 0 b " 2  

665 - 
Size of cuts -080 Number of cuts per foot 1 2  

ft. Total depth of hole l o l o \ i  ,' . 

Perforated from 6 4 4  to C U  -----_ ) L A  Ulll  ' 

If screen was 3 4 3 . .  'ft, Diam 
Method of cons&uction D i r e c t K o t e r y , : ; . .  

drilled, dug, driven, bored, Jcttd, ctc) 

8 in- Type milslot 

Date started 1 0 / 2 9 / 9 4  1 ?-::!.:..: :, 

Month , ..: .: Day. Year 

.,. Day Ycar .Month 
Datc completed 1 0 / 3 0 / 9 5  '. . 
Depth to water 605 ft. (If flowing well, so state) 

.. . 
<..:la\ ' *  ' 

Describe point from which depth measurements were made, and give sea-level elevation if available 
- 1 .  1 :  ; 1 

If flowing well, state method of flow regulation: 
Remarks: 

! .  TOC 

' *:. t . I 

I 
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‘1 
Q? LOG OF WELL - -  

: ;a I Indicate depth at which water was first encountered, and the:dep& &d thickness of water bearing beds. Ifwater 0 is artesian, indicate depth at which encountered, and depth to which it rose in’ well. . .- .  .. . 

1, 
Des$ption of formation material 

I 1 
%. : 

From To 
(feet) . (feet) 

0 30 i W/ Yl-D 

30 1 7 0  S I L T Y  SAND 6 F I N E ,  COBBLES , GRAVEL 

I 

1 

1 

..I Driller Name:. i r =  ; N o r m  V.Howard 
1 .  

# 
l’i, 

5 . .  I . . .  . .. 
1 4 5 5 0  w r  H i v b v  1 5  

s”YJ rmo , ‘Ca. 92398 (619)254-3351 
. 

’ 170 635 RED BOCK CHIPS AND COBBLES. SILTY SAND, FINE SAND, GRAVEL, 
BLACK ROCK CHIPS 

650 WHITE CLAY, W/GRVEL COURSE, SANDS, BLACK RED ROCK CHIPS 
701 TAN SILTY SANDS, GRAVEL 1/16, 118, BLAC ROCK CHIPS, FINE SAND 

1010 RED 6 BLACK ROCK CHIPS, GRAVEL, FINE SANDS, W/ 60X SILTY SAND 
85’: 
701 - 

. .  

1 1  MOHAVE-003 
- I , .-1 

I . I  . -I. 

ill 

. -..... 

. :.a,..... 
. . .- 



PREtlMlNARY HYDROLOGIC EVALUATION 

- GRIFFITH ENERGY WELL FIELD 

SACRAMENTO VALLEY, MOHAVE COUNTY, ARIZONA 

MANERA INC. 
831 6 N. 53rd Street 

Paradise Valley, AZ 85253 
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INTRODUCTION 

Location of the Griffith Enere?, Proiect 

The proposed Griffith Energy Project (the "Project")is a ~ w a l  gas-fired combined cycle 
electric genera- facility to be located ten miles south of the City of Kingman, Mohave 
County, Arizona, approximately two d e s  north of the interstate 40 Griffith interchange. ' 

The proposed site is located on a 160 acre parcel of land (SW56 of Section 6, T. 19 N., 
R. 17 W.) within the designated Mohave County 140 Industrial Corridor. The Industrial 
Corridor is undeveloped in the vicinity of the Griffith Interchange with the exception of 
the Praxair industrial complex. 

Scope and Purpose of the Study 

The sap of this study is to evaluate the available geohydrological data for the purpose 
of generating a p r e l i  professional opinion outlining the ground water resources 
available for development in the area of study. This evaluation entailed determining: 

e the hydrological characteristics of the aquifer; 

e the movement of the ground water in the aquifer; 

e the volume of ground water available in the area around Griffith, and; 

e the probable impact of withdrawing ground water at a peak flow rate of 3,300 
gpm and an annual average cumulative withdrawal of 3,060 acre feet per annum 
for consumption throughout the 40-year projected l i e  of the Project. 

Area of Studv 

The proposed location of the well field to withdraw ground water for the I -40 Industrial 
Conidor industrial complex, with specific emphasis on the development of a water 
supply for the Griffith Energy Project, comprises Sections 10, 11, 14 and 15, T. 19 N., 
R. 18 W., as shown on Figure 1. 

To properly evaluate the area of the proposed well field, the area of investigation 
encompassed the northern portion of the Sacramento Valley, with the primary emphasis 
extending from the Project Site on the east to the Sacramento Wash on the west, and 

I 
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from the Kingman -0atman Road (Old Route 66) on the north to approximately six (6) 
miies south of Griffith on the south. These relationships can be seen on Figure 1. 

Existing Wells 

Two eight (8) inch diameter wells are present in the proposed well field: 

0 the MCEDA/Praxair well in the southeast corner of Section 10, drilled to a total 
depth of 800 feet, with a static wakr level below ground surface (‘SWL”) of 597 
feet; 

0 the Citizens Utilities Company well in the NE Comer of NW 114 of section 14, 
T. 19 N. R 18 W., drill4 to a total depth of 1,010 feet, with S W L  of 605 feet. 

Both wells encountered water, and neither well penetrated the total thickness of the 
alluvial -ml, proving the thicbes of the alluvium exceeds 1,OOO feet in the proposed well 
field area. 

Neither well has been tested; however, the Praxair well is fitted with a pump which will 
deliver 160 gallons per minute. The Citizens Utilities well has not been equipped. 

GEOHYDROLOGY 

Geouhvsical Survevs 

Seismic surveys (Gdlespie and-Ekntley, 1971) and a number of electrical resistivity 
soundings (Turner, 1958, 1966; Manera, 1964, 1967) were made in the Sacramento 
Valley to measure the thickness of the alluvial deposits. 

The seismic sucveys conducted by the U. S. Geological Survey utilized conventional 
refraction methods. 

The results of the seismic profrle, depicted in Figure 2, run east - west approximately 
four miles north of the proposed Project well field area, as illustrated on Figure 1, and 
indicate that the alluvial basin near Griffith is approximately 32,000 feet wide and 4,400 
feet deep. The seismic profile implies a sloped bottom to the basin rather than the step 
faulting that would more commonly be expected to occur. 

Layers VI and Vz are both CODsidered to be alluvial fill. with layer V ,inferred to be the 
dry portion of the alluvium and layer V, the saturated portion of the sediments. It is 
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believed that the water saturating the sediments causes the difference in the seismic 
velocity readings, 

The electrical resistivity soundings indicate that the thickness of the saturated alluvial 
fill extends below the depth range limitations of the soundings, two thousand (2.000) 
feet, confirming the fact that the alluvial basins are relatively deep. 

These surveys stmngly suggest that the saturated thickness of the aquifer is well in excess 
of one thousand (l.OO0) feet. The limited drilling, however, has only penetrated the 
upper four hundred (400) feet of that saturated thickness at the north end of the basin, 
six hundred (600) f e t  in the Yucca area, and four hundred (400) feet under the proposed 
well field, where, in each case, adequate water for the needs of those respective wells 
was encountered without the need to drill deepe-r. 

Geological Settine 

The Sacramem Valley is a fault controlled, intermontane basin of the Basin and Range 
type of Fenneman (1931), located in the southwestern portion of Mohave County, 
Arizona. The basin is surrounded by adjacent block faulted mountains consisting of 
igneous and metamorphic rocks. -nK mountains forming the boundaries of the basin are 
the Cerbat Mountains to the northeast, the Hualapai Mountains to the southeast and the 
Black Mountains to the west. 

The Sacramento Valley basin has historically been addressed by reference to three 
topographic portions, all hydrologically connected: the norrhem p m i o n ,  locally called 
Golden Valley, extendihg from twelve (12) miles north of Highway 68 at the north to six 
(6) miles north of Yucca on the south; the middle porrion extending from six (6) miles 
north of Yucca to the opening between the Black Mountains and Buck Mountain; and the 
southern pomon, called Dutch Flat, extending twenty five (25) a e s  southeast from the 
opening between the Black Mountains and Buck Mountain; and. The outlet from the 
basin is through the Opening between Buck Mountain and the Black Mountains, through 
the Franconia narrows extending west from the ope- between the Black Mountains 
and an exlension of the Mohave Mountains. These relationships can be seen on Figure 
1. 

. 

The Sxramento Valley basin was formed in a period of faulting during which blocks of 
rocks were uplifted and tilted, leaving intervening basins. The blocks between the 
predominantly northwest - southeast trending faults were not all uplifted ah equal amount, 
thus the basin bottoms and sides are probably a series of stair-step fault blocks. 
Secondary, northeast - southwest, trending faulting and uplift during this period of 
movement M e r  campficated the structure of the basins by the formation of deeper to 
shallower kb-basins within the major basin, causing the width of the basin to vary along 
the length of the basin. Following and during the structural deformation, erosion from 
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the uplifted blocks and the extrusion of volcanic materials filled the basins with alluvial 
fill consisting of sands, clays and gravels of sedimentary origin, and tuffs, clays and 
rocks of volcanic origin. 

The geological interpretation of the seismic profiles and electrical resistivity soundings 
completed in the basin, coupled with the data from Driller's logs of weIls drilled in the 
basin, indicate that the basin is subdivided into a broad, deep sub-basin (4,400 feet) 
under the Goiden Valley (northern) portion of the basin and a broad, deep sub-basin 
(greater than 2,000 feet) under the Dutch Flat (southeastern) extension of the basin, 
separated by a narrower throat at Yucca where the basin is partially filled with a ridge 
of volcanic rocks appearing, based on limited data at this time, to be non-water-bearing, 
but covered by layers of alluvial N1 ranging in thickness from six hundred (600) feet to 

. more than one thousand (1,000) feet. 

The estimated width of the basin aquifer, based on the various data sets available, 
appears to be: 

Golden Vafley - 9 miles or 47,500 feet 
Griffith Area - 6 miles or 32,000 feet 
Yucca Area - 4 miles or 20,000 feet 
Dutch Flat - 8 miles or 42,000 feet 
Franconia area - 2.65 miles or 14,000 feet 

The proposed well field would be located in the Southern half of the northern (Golden 
Valley) sub-basin. 

Withdrawal from the AauifeE 

Prior to 1965, ground water withdrawals from the Sacramento Valley were limited to a 
few acre feet per year from relatively shallow private wells. Ib the early 1960's the 
h v a l  Copper Company developed the well field now owned and operated by the Cyprus 
Company for use at the Mineral Park Mine. During the period from 1964 to 1980, an 
average of 5,645 acre feet per year of wacer was withdrawn from the Golden Valley 
portion of the basin aquifer. In 198 1. because of scaled back mining operations and 
consequent reduced water demand, the volume of withdrawal was reduced to 1.935 acre 
feet p q  year; and kt 1986 the rate of withdrawal was further reduced to five hundred 
(500) to seven hundred (700) acre feet per year, sti l l  primarily for use in the Mineral 
Park Mine operation (Rasco~,  1991). 

Currently, withdrawals from the aquifer of the Sacramento Valley are concentrated in 
two (2) general areas: 
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The Golden Valley area had a demand of twelve hundred fifty eight (1,258) acre 
feet per year in 1990 and is projected to grow to a demand of duty two hundred 
forty (3,240) acre feet per year in 2040 (Arizona Department of Water Resources 
[ADWR], Staff Report, 1994). In addition, ADWR projects that the Cyprus 
Mineral Park withdrawal, within the Golden Valley portion of the basin, will 
approach eight hundred (800) acre feet per year for the period 1994 - 2009. This 
projected volume of withdrawal by Cyprus has not been met during the period 
1994 -1998, however. After 2009, the Cyprus Mineral Park operation and 
ground water withdrawal is expected to be terminated. 

The Yucca area, including the Ford Proving Ground facility and related uses in 
Yucca, has an estimated withdrawal of one hundred fifty (150) acre feet per year 
(Miller, 1969). 

Littie additional withdrawal from the ground water aquifer has been initiated since 1994. 

Aauifer Characteristics 

The two aquifer characteristics of importance are: 

0 the specific yield (SY) which is the volume of water that will drain from a unir 
of a water table aquifer under the force of gravity, stated as a percent of the toral 
volume of the unit; and, 

0 the transmissivity (T), a measure of the ability of the aquifer to transmit water, 
expressed in gallons per foot per day. 

The specific yield (SY) is an elusive parameter that can only be estimated from 
observable data, such as the type and shape of the driU cuttings, the homogeneity of the 
materials in the cuttings, etc. As a result of the conservative ~ t u r ~  of most consultana 
in the field of hydrology, published estimates of specific yield are almost always smaller 
than the actual field parameters. The Uansmissivity, on the other hand, can be calculated 
from the data collected during a properly conducted pumping test or estimated from 
pumping data; therefore, chis value more nearly approaches the actual field value. 
Although both parameters are not exact, the values are useful in approximating the 
reaction of the aquifer to the stress of withdrawal. 

Transmissivitv 

Transmissivity (T), the hydrologic conductivity of a Unit cross-sectional area of the 
aquifer, is calculated from properly formatted pumping test data. In the event that che 
pumping test data is insufficient to calculate the T, or if no test data are available, the 
value of T can be estimated by multiplying the specific capacity of a well (yield divided 
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by the drawdown) by a coefficient determined from wells for which both specific 
capacity and transnus - sivity data were available. This coefficient of proportionality for 
the Sacramento Valley has been calculated to be 4,400 (Gillespie and Bentley, 1971). 

T vaiues ranging from 29,000 gallons per day per foot (gpd/ft) to 37,000 gpd/ft have 
been calculated or estimated in three wells in the northern portion of the Sacramento 
Valley (Golden Valley Well No.1, and Cyprus Well No.s 4 and 5). Although there are 
wells with lower values of T in the northernmost part of the aquifer near the mountain 
fronts, it can be fairly estimated that typical wells in the center of this portion of the 
basin will h v e  similar aquifer transmissivity characteristics to those sated above. 
Therefore, using an average T value of 35,000 gpd/ft for the northern portion of the 
basin appears reasonable for this report. 

A deep well and a moderately deep well are present in the middle portion of the basin 
in the Yucca area. Neither Driller’s log indicated that the well penetrated the complete 
thickness of the aquifer. The deep well (lo00 feet) &as an estimated value of T of 
120,000 gpd/fi while the moderately deep well (600 feet) has an estimated T value of 
26,000 gpd/ft. A T value of 40,OOO gpd/ft appears to be a reasonable value for the 
middle portion of the basin. 

Well data is not available for the Dutch Flat portion of the basin. 

Based on the present data, it appears that the value of T increases from 35,000 gpd/ft in 
the northern part of the basin to more than 40,OOO gpd/ft in the middle part of the basin. 

Using an average value of T = 35,000 gpd/ft for further calculations is believed to be 
conservative, and would produce computations falling within or below the range of 
conditions actually Occurzing in the aquifer throughout the northern and middle portions 
of the basin. It is exgected that the actual field transmissivity will be greater than 35,000 
gpd/ft, consequently the actual drawdown impacts that would occur in the aquifer due 
to the proposed Project, wil l  be less than the projected impacts set forth in this study. 

Suecific Yield 

The specific yield has been estimated as ten (10) percent (GiUespie and Bentley, 1971) 
and fifteen (15) percent (Turner, 1966). Todd (1980) states that the specific yield of 
materials range from eight (8) percent for silt up to twenty eight (28) percent for fine 
grained sand. As the estimate of ten (10) percent by Gillespie and Bentley (1971) falls 
near the lower end of the range described by Todd (1980). it is believed to be 
conservative and would produce computations falling within or below the range of 
conditions actually Occurring in the aquifer of the basin. 
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Water Levels and Slow of the Water Level 

Three historical water level maps have been published, 1971 (Gillespie and Bentley), 
1979 (Pfaff and Clay) and 1991 (Rascona). Comparison of these three sets of data 
illustrates three significant conclusions: 

there are virtually no changes in the water levels or the slope of the water levels 
south of the Kigman - Oatman Road (the proposed area of withdrawal) during 
the period of recorded data, 1971 -1990; 

a cone of depression was established in the Golden Valley (northern) portion of 
the aquifer by the withdrawal of 102,OOO acre feet of water from the Mineral 
Park Mine well field during the period 1971 -1994; and, 

0 the Mineral Park cone of depression is rapidly recovering and has shrunk 
significantly during the period 1981 - 1998 as a result of the substantial reduction 
in the rate of withdrawal from the Mineral Park Mim well field, even though 
ocher withdrawals have been initiated in the Golden Valley area. 

Subsurface Flow and Outflow From the Basin 

The subsurface flow of ground water in the aquifer can be calculated by the formula v 
= TiL, where: 

v = volume of flow in gallons per day 
T = transmissivity in gpd/ft 
i = slope of the water table in feedfoot 
L = length of the cross -.sectional area of floy in feet; 

then the flow of ground water from the northern portion of the basin through the Yucca 
narrows area when: 

i = 250 / 63,360 = .0039 feet per foot 

T = 35,000 gpd/ft 

L = 20,000 feet 

1s: 

7 

MOHAVE-003 



t 
81 
I 
Q 
I 

I 
0 

v = 35,000 x -0039 x 20,000 = 2,730,000 gpd 

2,730,000 / 325,851 = 8.378 acre feet per day 

8.378 x 365 = 3,058 acre feet per year. 

And using the water level contours of Rascona (1991). Plate 1, the total subsurface 
outflow of both the northern part of the basin (Golden Valley) and the southern part of 
the basin (Dutch Flat) through Franconia narrows is calculated to be: . 

i = 250 / 55,000 = .0091 feet per foot; 
(1,300 foot contour to 800 foot contour) 

T = 35.000 gpd/ft; 

L = 14,000 feet; 

then: 

v = 35,000 x -0091 x 14,000 = 3,882,000 gpd/ft 

3,882,000 / 325,851 = 11.73 acre feet per day 

11.73 x 365 = 4,281 acre feet per year. 

The calculated outflow of 4,281 acre feet per year based on Rascona's data essentially 
agrees with the estimated outflow of 4,000 acre feet using the data and calculations of 
Gillespie and Bentley (1971). 

Storage 

Gillespie and Bentley (1971) calculated a minimum of 6.5 million acre feet of ground 
water h storage in the Sacramem Valley aquifer above 1,500f'ef below the sulface and 
implied that the volume might be twice this minimum amount, or 13 million acre feet. 

The Arizona Department of Water Resources (ADWR Staff Report, 1994) estimates the 
volume of water in storage in the aquifer north of Yucca, above 1,200 feef below the 
land surf4uce, to bc 2.3 million acre feet. Considering that ADWR used roughly only 
seventy five (75) percent of the lateral extent of the saturated aquifer (i.e., only the 
Golden Valley portion of the aquifer) and only one haif the thickness of the aquifer 
utilized by Gillespie and Bentley, the mininuun estimates of storage of Gillespie and 
Bentley and that of the ADWR are remarkably close; however, the actual volume of 
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storage is significantiy higher than these estimates if Gillcspie and Bentley’s higher 
estimate of 13 million acre feet is correct. 

Impact of Withdrawal from the Ground Water Aquifel 

Griffth Energy LLC/Mayes (1998) stated that the peak flow demand for water for all 
uses at the Griffith Energy Project would be approximately 3,300 gallons per minute. 
The year-round expected operating profile projected for the Plant, accounting for 
projected percentages of base-toad operating hours (normal flow demand), maximum 
output operating hours (peak flow demand), and maintenance and other non-operating 
hours (minimal flow demand), adjusted for monthly differentials of ambient air 
temperature and humidity, indicates an actual aggregate annual water requirement of 
approximately 3,060 acre feet per annum. (Griffith Energy Operations Profile, 1998). 

The impact of the proposed withdrawal for a period of forty (40) years was calculated 
using the simulation model THWells, version 4.01 (van der Heijde, 19%). The 
calculations of total drawdown are based on the Theis equation for non - steady state 
flow in an isotropic, homogeneous confined aquifer of infinite extent. The model can 
be reliably used for water table aquifers, provided the calculated drawdowns are less than 
half the thiclcmss of the saturated aquifer and a correction factor is applied. In this case, 
boundary conditions located four and one half (4.5) miles on either side of the well field 
were simulated using image wells. 

For the most conservative analysis, we have assumed a worst case hypothetical of 
maximum peak flow continuously, year-round, which would pump 5323 acre feet. 

Simulating a well field of six (6) wells, three (3) wells by two (2) wells, with a spacing 
of two thousand (2,000) feet between wells, with a continuous withdrawal of 792,000 
gallons per day per well for a period of forty (40) years, and including boundary 
conditions (reflecting the worst case scenario of Iateral aquifer extent and continuous 
peak pumping) gave a calculated maximum drawdown of one hukred and nine and one 
half (109.5) feet in the pumped wells and a drawdown of less than eighty (80) feet at a 
radius of one thousand (1,ooO) feet from the well field. 

This projected volume of withdrawal. rrhich arsumes the maximum peakflow demand 
were pumped continuOusly for forty (40) years, would remove 213,000 acre feet from the 
minimum estimate of 2.3 miilion acre feet (ADWR, 1994) in storage. This is without 
considering any of the signiticanf natural recharge to the aquifer that is clearly evidenced 
by the near-static condition of wells under current withdrawals and the recovery of the 
Mineral Park Mine cone of depression. 

The more reaiiic projection, however, using the same model and calculations, but with 
demand figures from the projected actual operating profde and resulting reduced 
aggregate annual water demand of 3,060 acre feet, but still using assumed worst case 
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boundary conditions, gave a calculated most-likely-case drawdown of 70 feet at the well 
field, and 40 feet at a radius of one thousand (1,OOO) feet from the well field. 
Figures 3, 4, 5 and 6 reflect these TWO cases, respectively. 

Water OuaIitv and Temaerature 

The results of inorganic chemical analyses of water from Golden Valley Wells 1 am 2, 
in the northern end of the basin, show a total dissolved solids content of 250 and 280 
milligrams per liter (mg/l) respectively. Sixniiar analyses of waters collected at depths 
of seven hundred (700) feet and nine hundred (900) feet during the drilling program of 
a test well at Yucca, in the middle portion of the basin, show a total dissolved solids 
content of 300 mg/l. The results of partial chemical analysis of the Praxair well fall 
within these parameters. Thus, it appears that the ground waters withdrawn in the 
proposed well field will fall within the range of 250 mg/l to 300 mg/l. 

There have been reports of a more highly mineralized water in the northeastern portion 
of the basin near the areas being mined in the Cerbat Mountains. 

The temperature of the waters from wells in the northern portion of the Sacramento 
Valley basin were measured at 102 degrees F. in 1991. Reported temperature of the ~ 

waters from the Praxair well in the southeast comer of Section 10, T. 19 N., R. 18 W. 
was greater than 102 degrees F. (Lmdstrom, 1998) It appears that the waters in the 
aquifer are above n o d  temperature for the depths of the aquifer. Thus, it is expected 
that waters withdrawn from the aquifer in the proposed well field will fall. in the 
temperature range of 102 degrees F. to 105 degrees F. 

CONCLUSIONS 

The conclusions reached on the basis of the available data are: 

0 The probability of developing wells capable of yielding be ~ t ~ n  five hundred 
(500) andeight hundred (800) galIons p& minute within the proposed well field 
(Sections 10 and 15, T. 19 N., R. 18 W.) approaches the ninety eight (98) 
percent confidence level. 

0 The capability of withdrawing 5,323 acre feet per year (worst case hypothetical 
demand) from the ground water reservoir under the proposed well field for a 
period of forty (40) years appears almost certain. and the projected acrual demand 
of 3,060 acre feet per year, virtually certain. 
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0 'The probable impact of the worn care hypothetical volume of withdrawal for the 
period of forty (40) years would result in an increaSe in the pumping depth of one 
hundred and ten (1 10) feet in the well fieid for the Project (approximately a Seven 
hundred foot pumping levet) and an eighty (80) foot lowering of the water level 
one thousand (1,OOO) feet from the well field. Such a forty (40) year cumulative 
withdrawal of 213,000 acre feet would constitute nine and one fourth (9.25) 
percent of the minimurq estimate of the 2.3 million acre feet of water in storage 
in the Golden Valley portion of &he Sacramento Valley. 

0 The probable impact of the mosf like& case volume of cumulative withdrawal for 
the period of forty (40) years would result in an increase in the pumping depth 
of sixty (60) feet at the well field for the Project, and a forty-five (45) feet 
lowering of the water level one thousand (1,OOO) feet from the well field. And 
the corresponding forty (40) year withdrawal of 122,400 acre feet would be 
5.32% of the minimum aquifer storage estimate. 

0 The probable water temperature of the water drawn from the ground water 
reservoir will be in the neighborhood of 102 degrees F. 

0 The probable total dissolved solids content of the water drawn from the ground 
water reservoir will approach 300 milligram per liter. 
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GRlFFITH ENERGY PROJECT 

MAP SHOW!NG THE 

SACRAMENTO VALLEY AND SUBDIVISIONS, 

PROPOSED WELL FIELD 

AND SEISMIC PROFILE LOCATION 

FIGURE 1 
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GRIFFlTH ENERGY 
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INTRODUCTION 

The Golden Valley County Improvement District No. 1 (GVID) was formed by the Mohave 
County Board of Supervisors in January 1976. Prior to 1987 no community water sources 
or facilities were available within the District. An agreement with the Crystal Springs Utility 
Company in 1987 established a storage - standpipe facility which could deliver 
approximately 30 gallons per minute. A long range plan for water development and 
distribution within the District in Phases I - 4 was initiated in the late 1980's. Engineering 
is now in progress on Phases 5 and beyond. 

Two wells were drilled to supply the District. Following an evaluation of the ground water 
availability, the ADWR issued a letter determining that 1,400 acre feet of water would be 
available in the District (December 4, 1991). The letter stated that the 1,400 acre feet of 
water would be sufficient for about 6,,200 lots at 200 gpdAot and that 5,405 of those lots 
were already assigned. 

Recent requests for service by multiple developers of property within the District far 
exceeds the 795 lots remaining, therefore, the District desires to increase the volume of 
water availability to satisfy these requests. Rather than attempt to determine the exact 
number of lots requesting service, as in many cases, the preliminary plats will not be started 
until it is known that water service is available, the District is applying for a designation 
increase of an additional 6,000 acre feet per year. 

c 

The ADWR in a letter dated August 14,2006, the Department stated that it had determined 
that 9,000 acre feet per year will be physically and legally available to Golden Valley 5800, 
per the Department's Analysis of Adequate Water Supply (DWR #23-401823.0000) subject 
to review of specific restrictions upon the submission of each plat within the project. In 
effect, the volumes of waters allotted to the GVID (1,400 acre feet per year), Valley Pioneer 
Water Company (2,810 acre feet per year), the Mine Call (3,000 acre feet per year) and the 
Golden Valley 5800 (9.000 acre feet per year) and other undocumented demands in the 
northern portion of the Sacramento Valley, virtually eliminate the possibility of proving 
additional ground water availability for the GVID under the District. 

Consequently, the District has elected to prove that additional ground water is available to 
the south in the Sacramento Valley approximately six miles south of Griffith and six miles 
north of Yucca to be moved to the District to satisfy the desired demand of 6,000 acre feet 
per year. 

toca tion 

The Sacramento Valley is a north - south trending basin, approximately twelve miles wide, 
located west of Kingman between the Cerbat - Hualapai Mountain complex on the east and 
the Black Mountains on the west in west central Mohave County, Arizona. The valley 
extends from Chloride on the southern end of the Cerbat Mountains south to the southern 
end of the Black Mountains four miles south of Yucca. The Sacramento Wash flows 
southward from the northern end of the valley around the south end of the Black Mountains 
then turning westward to flow into the Colorado River at Topock. The alluvial portion of the 
basin is exposed over approximately 360 square miles of the basin. These relationships 
are illustrated on Figure 1. 
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The Golden Valley County Improvement District No. 1 encompasses Sections 25 through 
29 and 31 through 36, T. 22 N,. R. 19 W. and Sections 1 through 5, Sections 8 through 17, 
Sections 20 through 29 and Sections 31 through 36, T. 21 N., R. 19 W. as illustrated on 
Figure 6. 

Purpose and Scope 

The Initial purpose of this study was to determine the quantity of ground water available to 
support the development of land within the GVIO. As it became apparent that addfional 
ground water availability was not present within the District boundaries, the focus of the 
study changed to determining whether the water availability to the south in the basin was 
sufficient to satisfy the projected demand of 6,000 acre feet per year 

The study was to be completed based upon data available through public sources, Le. 
literature, open files of the governmental agencies, private consultant reports available to 
the public, etc. No additional field work was authorized for this study. 

Previous lnvestiaations 

Prior to 1960, numerous investigations in the Kingman area were conducted, primarily by 
personnel of the United States Geological Survey, however, none of these specifically 
pertained to the ground water conditions in the Sacramento Valley. The first major work 
concerning ground water in the basin was conducted by Gillespie and Bentley (1 971). After 
1971, a number of site specific investigations were conducted by Consultants for the 
development of individual wells. Most of these reports or letters of opinion are not available 
to the general public. Manera (1991) evaluated the ground water available to the Golden 
Valley Improvement District and later, the development of the: Griffith Energy well field 
(2000). Montgomery, Errol L. and Associates, Inc., (2005) conducted an investigation of 
the ground water supply available for the development of Golden Valley 5800. 

HY DROGEOLOGY 

Rock Types 

The rock types present consist of: 

various types of volcanic rock which appear to be non-water-bearing in the 
Black Mountains which form the western edge of the Sacramento basin. 
The core of the Black Mountain range, consisting of Paleozoic sedimentary 
and intrusive rocks, are visible only on the western side of the mountains; 

primarily granite and metamorphic rock forming the Cet-bat - Hualapai 
Mountains with a small area of Quaternary and Tertiary volcanics in the 
saddle between the two ranges in the Kingman area. The granitic - 
metamorphic complex is relatively non-water-bearing. The younger volcanic 
rocks have proven to be water-bearing and have been exploited to some 
degree in the Kingman well field, and; 
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the alluvial fill of the basin between the two mountain ranges which has been 
divided by ADWR, in the review of the Golden Valley 5800 application, into 
two portions: 

interbedded alluvium and volcanic rocks along the western 
front of the Cerbat - Hualapai Mountain complex. This area 
is water bearing, although the water levels indicate that in 
some areas the flooded portion of the formation rests upon 
non-water-bearing rock types at depth, and; 

alluvial fill extending to depths exceeding 1,800 feet, which 
form the primary aquifer of the basin. The-total thickness of 
the alluvial fill has not yet been fully determined by the drill. 
The alluvium of Quaternary and Tertiary age have been 
divided into three major units (Gillespie and 8entley, (1971), 
older, intermediate and younger alluvium of which the older 
unit is the major aquifer as both the intermediate and 
younger alluvium are primarily above the water level in the 
basin. This may not be true in the southem portion of the 
basin where the water level is 300 feet or less. 

- 

The Arizona Department of Water Resources Well Report 
giving the well characteristics for wells in the Sacramento 
Valley is included as Appendix A . Representative Drillers' 
logs of the alluvial fill portion illustrating the types of materials 
encountered in the subsurface of the basin are induded as 
Appendix 8. 

Basin Limits 

The extent of the exposure of the alluvial fill in the Sacramento Valley is illustrated on 
Figure 1, a portion of the geologic map of Mohave County. The Arizona Department of 
Water Resources sub-divided the alluvial basin into two portions; 

, 
the alluvial fill portion of the basin was considered to be the western six mile 
wide strip along the eastern front of the Black Mountains extending from - 
Highway 68 south to south of Yucca. This portion of the alluvial fill section 
was defined as that portion of the basin in which the dritl cutting logs 
indicated that the primary subsurface materials were sand, gravel and clay 
in various forms, Le. unconsolidated, mildly, moderately or hard 
consolidation in the form of conglomerate, which the Department considered 
to be the sole aquifer for the basin, and; 

the three mile plus or minus strip along the western front of the Hualapai 
Mountains was considered to be that portion of the exposed alluvial f i l l  
underlain by interbedded layers of alluvium and volcanic rocks of various 
forrrs. It was considered that the interbedded formations were not part of 
the aquifer. 
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The delineation of the alluvial aquifer, the interbedded alluvial fill and volcanic rocks and 
the hydrologic boundaries enclosing the aquifer are illustrated on Figure 1. The dividing 
line between these two divisions of the alluvial fill was considered by AOWR to be the 
eastern hydrologic boundary in the review of the Golden Valley 5800 study. 

Although it is believed that the alluvial aquifer is slightly larger than that delimited by ADWR, 
the limits set by ADWR will be followed in this study. 

Thickness of the Alluvial Fill 

Gilllespie and Bentley (1 971) estimated the thickness of the 4,400 feet across the middle 
of the Sacramento Valley, based on geophysical (conventional refractive seismic) evidence. 

Although it is expected that the alluvial - bedrock contact is not a smooth curve across the 
basin, many deep wells were terminated in the alluvial fill, Le.: 

Owner Well Total Depth, feet 

Standard Metals Cop. B( 17-1 7)30ddd 1,000 feet; 
Mohave County B(19-18)lOdaa 1,525 feet; 
GVlD - B(21-19)13ddd 1,505 feet. 

and the Geologic Cross-Section A - A', Figure 2, extending from B(21-19)2ddd to B(21- 
18)32dcc illustrate that the thickness of the alluvial fi l l  exceeds 1,500 feet in various parts 
of the basin. The location of Geologic Cross-Section A - A' is shown on Figure 6. 

Water Levels 

The water levels are relatively flat in the northern end of the basin, ranging from an 
elevation of 1775 feet north of Highway 68 to 1746 feet twelve miles south at the southern 
boundary of T. 20 N.. R. 18 W. The water level then slopes rapidly south to Yucca where 
the water level elevation is 1480 feet, a slope of 17.73 feet per mile. 

Water levels in the SacramentoValley basin appear to be in equilibrium at the present time. 
The fact that the water levels of 2006 are almost identical to those measured by Rascona 
(1991) and Waff and Clay (1981) and is similar to those reported by Gillespie and Bentley 
(1 971) show that few, if any, gross changes have occurred in the past thirty five years. The 
pumping of the mine wells in T. 21 N., R. 18 W. in the 1960's and 70's generated a limited 
cone of depression which has virtually disappeared since withdrawal for mining purposes 
ceased in around 1980. 

The water levels in the alluvial center of the basin are illustrated on Figure 3 and the depth 
to water are illustrated on Figure 4. The trend of the water level in the hydrograph of well 
8(20-18)22aacI Figure 5, shows a decline of approximately eight feet during the period 
1964 - 2004 illustrating that the water levels in the northern portion of the alluvial basin of 
the Sacramento Valley have remained relatively constant for the last forty years. 
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Thickness of the Saturated Aquifer 

The minimum saturated thickness of the aquifer was calculated by subtracting the total 
depths of the wells, usually but not always, terminating in the alluvium, from the water level. 

The aquifer in the Golden Valley portion of the Sacramento Valley has a saturated 
thickness ranging from 443 feet, in a well that terminated in bedrock, to more than 575 feet 
in wells that terminated in alluvial fill. Further south, in the Griffith area, the thickness of the 
aquifer exceeds 1,000 feet. 

Figure 6 illustrates the locations of the calculated thickness. 

Water Quality 

In general, the water quality from the aquifer(s) within the Sacramento Valley meets the 
current drinking water standards. Both GVlD and the Valley Pioneer Water Company are 
in compliance with the Department of Environmental Quality as a water providers. 

Laboratory analysis of the waters from the Golden Valley 5800 Well GV-1 [8(21-18)3dba] 
show that the chemical quality of the composite sample taken from the well head during the 
pumping test meets all the requirements for a ‘New Source” public water supply (Errol L. 
Montgomery 2% Associates, 2005). 

No recorded WQARF Superfund sites have been designated in the area of study. 

Recharae to the Sacramento Valley 

The majority of the recharge to the Sacramento Valley occurs as runoff of the Hualapai 
Mountains on the eastern side of the basin infiltrating into the alluvial deposits of the valley 
floor. The flow is then towards the central portion of the basin and southward. 

The estimates of the outflow of the basin, and consequently the recharge when the basin 
is in equilibrium, was calculated at 4,000 acre feet per year (Gillespie and Bentley, 1971, 
p. H27, Manera, 1994) and 1,000 acre feet per year by Rascona (1991). However, 
Rascona does not describe the method used to calculate the outflow. Using the slope of 
the water levels determined by Rascona on his map, 300 feet in seven miles, a width of the 
outlet measured at 3.4 miles on the surface, constricted to 2 miles in the subsurface and 
a transmissivity value of 46,000 gpd/ft then: 

Transmissivity x slope of water level x width in feet x 365 (year) 
/ 325,851 (gallons per acre foot) = acre feet per  year. 

300 

36,960 
46,000 x ___- x 10,560 x 365 1325,851 = 4,416 ac/ft/yr 

which matches the calculations of Giliespie and Bentley (1 971) and Manera 
(1 994) of approximately 4,000 aclftlyr 
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Aquifer Parameters 

ii 

(i 

1: 
jl 

Transmissivity 

The values of transmissivity, calculated from pumping tests were taken from 
various reports, calculated by Manera, Inc. from pumping tests, or in one 
case estimated from the specific capacity of a well (Theis, and others, pages 
331 - 341, in Bentall, 1963), in the Sacramento Basin are: 

Well Pumping T Recovery T 
spdm gPdm 

B(17-17)9cdd1 
B(17-1 7)32bcb2 

B( 19-1 8)l  Odd 
B(19-18)lOaaa 

B( 19-1 8)l  Odaa 
B(19-18)15acc 
B( 19-1 8)l 5add 
B(20-1 8)4bbaz 

8(21-19)25aaa 

8(21-18)32d~~* 
8(21-19)13ddd 

63,000 
52,000 
61,983 63,360 
76,344 
69,375 42,818 
66,000 44,968 
29,106 35,280 
46,000 
35,000 
17,000 
37,000 

calculated from specific capacity 
taken from Gillespie and Bentley (1971) * 

The pumping test and recovery data indicate that the portion of the basin 
including and south of T. 20 N. have values of T greater than 43,000 gpd/ft 
with a majority of the values exceeding 50,000 gpd/ft. There is one 
exception to this range and the recovery data indicates a value of 35,000 
gpd/ft. 

Two of the three wells in T. 21 N., R. 19 W., which have test reports 
available, have values of T of 35,000 gpdlft and 37,000 gpd/ft. In the 
remaining well. B(21-19)13ddd (GVID Well 1). thevalue of T =  17,000 gpd/ft 
was calculated from the first seventy minutes of the pumping test i.e. the 
early TE. The pumping levels during the latter fourteen (1,400 minutes) of 
the test, Figure 7, indicate that value of TL is much larger than the calculated 
TE of 17,000 gpdlft. 

The average of the pumping T value is 50,255, say 50,000 gpd/ft and the 
average of the recovery T values is 46,606 gpd/ft. Thus, the average value 
of T = 46,000 gpd/ft used in the model appears reasonable. 

The value of T = 46,000 gpd/ft is higher than the T value used in the ADWR 
review of the Golden Valley 5800 model, however, it is believed the data 
supports the use of this higher value. 
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Specific Yield 

All of the wells used in the model penetrate primarily alluvial materials containing a high 
percentage of sand and gravels and moderate to minor amounts of clay. Therefore, it is 
believed that a specific yield of nine (9) percent is reasonable. Model runs using a specific 
yield of seven (7) percent will be made to project a worst case scenario. 

There are at several factors which makes the use of the nine (9) percent value for the 
specific yield viable: 

the recharge to the basin was not included in the calculations of drawdown 
in the simulation model; 

the eastern hydrologic boundary was established on the basis that wells 
east of the hydrologic boundary penetrate interbedded layers of alluvial fill 
and volcanics or only the younger volcanics. Regardless of the source 
rocks, these wells yield various amounts of water; 

consequently, the eastern hydrologic boundary has to be a leaky boundary 
which will allow both the recharge and water draining from aquifers of the 
various rock types to the east to flow into the "alluvial basin as delimited" of 
the Sacramento Wash as the water level in the Sacramento alluvial basin 
declines due to withdrawal, and; 

the exact location of the eastern hydrologic boundary was determined by the 
location of wells containing subsurface volcanics in the drill cutting logs. 
The separation of the wells does not allow an exact delineation of the 
hydrologic boundary, therefore, It is possible that the alluvial basin could be 
slightly wider than stated, allowing a larger storage area than delimited. It 
is unlikely that the delimited alluvial basin would be smaller. 

SIMULATION MODELING 

Method of Calculatinq Orawdown 

The simulation model utilized for this study was MWells, ver. 4.01 (van der Heijde, 1996)- 
The program THWells calculates the drawdown of piezometric head due to the combined 
effect of up to 100 discharge wells in a confined, leaky-confined or unconfined aquifer. The 
calculations of the total drawdown, in this case, are based on the Theis equation for non- 
steady state flow in an isotropic, homogeneous confined aquifers with a correction applied 
for water table aquifers. 8oundary effects can be induded through the use of image well 
theory. 

In this case, the number of wells was 19 discharge points within the alluvial aquifer with 19 
image well discharge points west of the alluvial basin and 19 image well discharge points 
east of the alluvial basin for a total of 57 discharge points to simulate the two hydrologic 
boundaries of the alluvial basin. 
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It is understood that there are inhe aknesses in the model as designed, including the 
fact that the aquifer had to be considered a isotropic, homogeneous formation, however, 
the model is as good or better than a more sophisticated model design considering the 
limited volume of data available to establish the aquifer characteristics. 

Although this is a relatively simple model, the field data is sufficient to generate "goo$ 
results. 

Calculation - Descridion of Withdrawal 

The volume of withdrawal was based on the volume of the designation of the Water 
Company or the approved volume of ground water allotted to a proposed subdivision or the 
projected industrial use of the 140 (Griffith) Industrial Corridor. The volume allotted to the 
designated areas are: 

Golden Valley Improvement District 1,400 acre feet per year 

Valley Pioneer Water Company, 
8,300 lots at 0.32 adfUlot 
Non-residential parcels 
Mine call 

2,656 acre feet per year 
155 acre feet per year 

3,000 acre feet per year 

I 

Golden Valley 5800 9,000 acre feet per year 

1-40 Conidor 
Praxair 
MTC Prison 
Wal-Mart 
Griffith Energy, 2,396.96 ac/ft/yr/35 years 

20 acre feet per year 
200 acre feet per year 
180 acre feet per year 
839 acre feet per year 

The GVID, the Valley Pioneer Water Company, the Mine call and Golden Valley 5800 have 
fixed amounts of water allotted to the entity 

The I40 Corridor water demands were determined in the following manner: 

The Praxair, the MTC Prison and Wal Mart water demands were the values 
given by the entity 

The Griffith Energy facility has a projected life of 40 years. The plant has 
been in operation for a period of five years. The present owners of the 
Griffith Energy Plant calculated the use of 2,396.96 acre feet per year for 
the next 35 years based on: 

100 million gallons per day for the months of June, July, 
August and September; 

75 million gallons per day for the months of October, 
November, December April and May, and; 

8 

MOHAVE-003 



t 
t 

I'; 
1; 

1: 
1 
I 

It is understood that there are inherent weaknesses in the model as designed, induding the 
fact that the aquifer had to be considered a isotropic, homogeneous formation, however, 
the model is as good or better than a more sophisticated model design considering the 
limited volume of data available to establish the aquifer characteristics. 

Although this is a relatively simple model, the field data is sufficient to generate 'good" 
results. 

Calculation - Description of Withdrawal 

The volume of withdrawal was based on the volume of the designation of the Water 
Company or the approved volume of ground water allotted to a proposed subdivision or the 
projected industrial use of the 1-40 (Griffith) Industrial Corridor. The volume allotted to the 
designated areas are: 

Golden Valley Improvement District 1,400 acre feet per year 

Valley Pioneer Water Company, 
8,300 lots at 0,32 adMot 
Non-residential parcels 
Mine call 

2,656 acre feet per year 
155 acre feet per year 

3,000 acre feet per year 

Golden Valley 5800 9,000 acre feet per year 

1-40 Corridor 
Praxair 
MTC Prison 
Wal-Mart 
Griffith Energy, 2,396.96 adftlyr/35 years 

20 acre feet per year 
200 acre feet per year 
180 acre feet per year 
839 acre feet per year 

The GVID, the Valley Pioneer Water Company, the Mine call and Golden Valley 5800 have 
fixed amounts of water allotted to the entity 

The 1-40 Corridor water demands were determined in the following manner: 

The Praxair. the MTC Prison and Wal Mart water demands were the values 
given by the entity 

The Griffith Energy facility has a projected life of 40 years. The plant has 
been in operation for a period of five years. The present owners of the 
GrifFith Energy Plant calculated the use of 2,396.96 acre feet per year for 
the next 35 years based on: 

100 million gallons per day for the months of June, July, 
August and September; 

75 million gallons per day for the months o f  October, 
November, December April and May, and; 
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2 million gallons per day for January, February and March. 

The 35 year usage of 83,894 acre feet was then spread over the 100 year 
period of the simulated withdrawal yielding 839 ac/ft/yr. 

The total 1-40 Corridor well field then had a projected withdrawal of 1,239 
acre feet per year. 

The total volume of withdrawal was then apportioned to the number of wells operated in 
each entity. 

Simulated Withdrawal from Basin 

Withdrawal of ground water from the alluvial basin, used in the simulation model, was 
based on the complete build out as of January 1 , 2007. The volume of withdrawal was the 
volume allocated by some form of an adequate water supply designation by the ADWR, 
plus the projected demand of the 1-40 Industrial Corridor near Griffith and the 6,000 acre 
feet per year requested by virtue of this report and application. 

The location of wells, ADWR I.D. Number and the committed volume of withdrawal, as of .. 
October 2006, from each well used in model are: 

Present Designations or Demands: 

Golden Valley Improvement District 1,400 aclftlyr 

8(21-19)13ddd 
8(21-19)25aaa 

55-530666 624,960 gpd 
55-530665 624,960 gpd 

Valley Pioneer Water Company, including the Mine call 5,810 adftlyr 

55-623084 1,296,631 gpd 
55-623082 1,296,631 gpd 
55-623083 1,296,631 gpd 
55-623081 1,296,631 gpd 

1-40 Industrial Corridor (1 00 year basis) 1,239 adftlyr 

B(19-18)lSacc 

B(19-18)lOaaa 
B(19-18)lOdaa 

B( 1 9- 1 8) 1 Odd 

Golden Valley 5800 

55-574436 276,527 gpd 
55-571 367 276,527 gpd 
55-580149 276,527 gpd 
55-574434 276,527 gpd 

9,000 aclftlyr 

8(20-18)4aaa 
B(20-I 8)8bbb 
B(20-1 ~ ) ~ C C C  

1,339,114 gpd 
1,339,114 gpd 
1,339,114 gpd 



8(21-18)9bbb 
B(20-18)lSccc 
B(20-18)15ddd 

1,339,114 gpd 
1,339,114 gpd 
1,339.1 14 gpd 

Application to be Filed 

Proposed Yucca Well Field: 

B( 1 8-1 8)11 baa 
B(18-18)12bcd 
B(18-18)13bdd 

Model Desian 

6,000 ac/ft/yr 

1,785,485 gpd 
1,785,485 gpd 
1,785,485 gpd 

The model utilized for the analysis of the drawdown in water levels was THWells, ver. 4.01. 
The origin of the model grid was located at the northwest comer of T. 21 N., R. 20 W. 
G&SR E&M. Townships 17 through 21 North., Ranges 17 through 20 West were included 
in the grid so as to indude the alluvial portion of the Sacramento Valley extending from 
Highway 68 south to Yucca and the areas of the image wells. 

The model design was: 

grid interval 
transmissivity 
specific yield 
aquifer thickness 
well locations: 

production 
image 

volume of withdrawal: 
GVlD 
Valley Pioneer Water Co. 
Mine call 
1-40 Industrial Corridor 
Golden Valley 5800 
Yucca Well Field 

5280 feet in both the x and the y directions; 
46,000 gallons per day per foot; 
7 percent (.07) and 9 percent (.09) 
500 feet 

given in Table 1 
given in Table 1 

1,400 acre feet per year 
2,810 acre feet per year 
3,000 acre feet per year 
1,239 acre feet per year 
9,000 acre feet per year 
4,000 and 6,000 acre feet per year 

The Golden Valley Improvement District wells, the Valley Pioneer Water Company wells 
and the 1-40 Corridor wells used in the model are presently in place. Not all of the existing 
wells owned by those entities were utilized in the model, however, the total projected 
production for each entity was divided among the wells used. 

The wells used in the model for withdrawal by the Golden Valley 5800 project and the 
proposed Yucca Well Field for Golden Valley Improvement District are theoretical wells. 
These well locations are approximate and the location of the wells may be moved based 
on land acquisition. 
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Model Runs and Results 

Eight model runs were completed with the THWells results included as Appendices C 
through J and plotted as Plates 1 through 8. Each run was for 100 years starting in the 
year 2007 and ending in 2107. Each run assumed complete build out with its attendant 
demand as of January 1,2007. 

01 

Although not a committed or requested demand for residential use, the 1-40 Industrial 
Corridor projected use of 1,239 acre feet per year was included in all runs. 

The eight runs were subdivided into four scenarios (cases) with a specific yield of seven (7) 
percent and nine percent (9) in each scenario. 

Case 1 existing conditions or designations 

Plate 1 Water Level Declines in 100 Years When T = 46,000 gpdlft  
and SY = .07 for the committed demand of GVlO = 1,400 
adfVyr, Valley Pioneer Water Company = 2.81 1 adft/yr and 
the Mine Call = 3,000 adftlyr. 

Plate 2 Water Level Declines in 100 Years When T = 46,000 gpd/ft 
and SY = .09 for the committed demand of GVlD = 1,400 
adftlyr, Valley Pioneer Water Company = 2,811 adft/yr and 
the Mine Call = 3,000 adftlyr. 

Result in Case 1 (Plates 1 and 2) 

the drawdown caused by the withdrawal of a total of 7.21 1 acre feet per year from 
the wells of the Golden Valley Improvement District and the Valley Pioneer wells in 
the northern end of the basin and 1,239 acre feet per year at Griffith (140 Industrial 
Corridor) would result in a decline in the water level of approximately one and one 
half foot per year in the extreme northern end of the basin around the wells in the 
southwest portion of T. 21 N., R. 18 W. and one half foot per year in the Griffith 
area. The difference caused by the difference in specific yield is relatively small in 
this case. 

’ 

Case 2 the existing conditions of Case 1 plus the additional withdrawal of 9,000 acre 
feet per year for Golden Valley 5800. 

Plate 3 Water Level Declines in 100 Years When T = 46,000 gpdm 
and SY = .07 for the committed demand of GVlD = 1,400 
ac/Wyr, Valley Pioneer Water Company = 2,811 adft/yr and 
the Mine Call = 3,000 ac/ft/yr and the Requested Demand for 
Golden Valley 5800 = 9,000 ac/ft/yr. 

Plate 4 Water Level Declines in 100 Years When T = 46,000 gpdlft 
and SY = .09 for the committed demand of GViD = 1,400 
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ac/ft/yr, Valley Pioneer Water Company = 2,811 adftlyr and the 
Mine Call = 3,000 adftlyr and the Requested Demand for Golden 
Valley 5800 = 9,000 ac/ft/yr. 

Result In Case 2 (Plates 3 and 4) the decline caused by 16,211 acre feet in the northem 
end of the basin and the 1,239 acre feet per year at Griffith (140 Industrial Corridor) 
would result in a decline in the water level: 

ranging up to 4 feet per year in the concentrated well field in the northern 
end of the basin and 1.5 feet per year at Griffith when the specific yield was 
-07; 

slightly more than 3 feet per year in the concentrated well field in the 
northern end of the basin and 1 foot per year at GMith when the specific 
yield was -09, and; 

Case 3 the conditions of Case 2 plus an additional withdrawal of 4,000 acre feet per 
year at the proposed Yucca Well Field in T. 18 N., R. 18 W. 

Plate 5 Water Level Declines in 100 Years When T = 46,000 gpd/ft 
and SY = .07 for the committed demand of GVID = 1,400 
adft/yr, Valley Pioneer Water Company = 2,811 ac/ft/yr and 
the Mine Call = 3,000 ac/ft/yr and the Requested Demand for 
Golden Valley 5800 = 9,000 adftlyr and the Proposed Yucca 
Well Field = 4,000 ac/ft/yr. 

Plate 6 Water Level Declines in 100 Years When T = 46,000 gpd/ft 
and SY = -09 for the committed demand of GVID = 1,400 
adft/yr, Valley Pioneer Water Company = 2,811 ac/ft/yr and 
the Mine Call = 3,000 ac/ft/yr and the Requested Demand for 
Golden Valley 5800 = 9,000 acffllyr and the Proposed Yucca 
Well Field = 4,000 ac/ft/yr. 

Result in Case 3 (Plates 5 and 6) the decline caused by 16,211 acre feet in the northern 
end of the basin, 1,239 acre feet per year at Griffith (140 Industrial Corridor) and 
4,000 acre feet per year at the proposed Yucca Well FieM would result in a dedine 
in the water level: 

ranging from 2 feet up to 5 feet per year around one well near the eastern 
hydrologic boundary in the concentrated well field in the northem end of the 
basin, 1.75 feet per year at Griffith and 1.25 feet per year at the Yucca Well 
Field when the specific yield was .07; 

ranging from 2 feet up to slightly more than 3.5 feet per year around one 
well near the eastern hydrologic boundary in the concentrated well field in 
the northern end of the basin, one foot per year at Griffith and 1.2 feet per 
year at the Yucca Well Field when the specific yield was .09; 

12 
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Case 4 the conditions of Case 2 plus an additional withdrawal of 6,000 acre feet per 
year at the proposed Yucca Well Field in T. 18 N., R. 18 W. 

Plate 7 Water Level Declines in 100 Years When T = 46,000 gpd/ft and SY 
= .07 for the committed demand of GVID = 1.400 adftlyr, Valley 
Pioneer Water Company = 2,811 ac/ft/yr and the Mine Call = 3,000 
adftlyr and the Requested Demand for Golden Valley 5800 = 9,000 
adft/yr and the Proposed Yucca Well Field = 6,000 adftlyr. 

Plate 8 Water Level Declines in 100 Years When T = 46.000 gpdm and SY 
= .09 for the committed demand of GVID = 1,400 adftlyr, Valley 
Pioneer Water Company = 2,811 acMyr and the Mine Call = 3,000 
ac/ft/yr and the Requested Demand for Golden Valley 5800 = 9,000 
adft/yr and the Proposed Yucca Well Field = 6,000 adft/yr. 

Result In Case 4 (Plates 7 and 8) the decline caused by 16,211 acre feet in the northern 
end of the basin, 1,239 acre feet per year at Griffith (1-40 Industrial Corridor) and 
6,000 acre feet per year at the proposed Yucca Well Field would resurt in a decline 
in the water level: 

ranging from 2 feet up to 5 feet per year around one well near the eastern 
hydroiogic boundary in the concentrated well field in the northern end of the 
basin, 2 feet per year at Griffith and 1.6 feet per year at the Yucca Well Field 
when the specific yield was .07; 

ranging from 2 feet up to slightly more than 3.5 feet per year around two 
wells near the eastern hydrologic boundary in the concentrated well field in 
the northern end of the basin, 1 -75 foot per  year at Griffith and 1.6 feet per 
year at the Yucca Well Field when the specific yield was -09; 

CONCLUSIONS 

The Sacramento Valley basin is capable of yielding: 

the 1,400 acre feet per year committed to the Golden Valley Improvement District; 

the 2,810 acre feet per year committed to the Valley Pioneer Water Company; 

the 3,000 acre feet per year for the Mine Call; 

the 1,239 acre feet per year demand of the 1-40 Industrial Corridor; 

the 9,000 acre feet per year application for Golden Valley 5800, and; 

the 6,000 acre feet per year requested in this application, to be transported to the 
GVlD area in the northern portion of the basin; 

13 
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1 
c. 
I 
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for the next 100 years based on a value of transmissivity of 46,000 gallons per day per foot 
and a specific yield of either seven percent or nine percent. 

The thickness of the saturated aquifer in the northern end of the basin, that portion called 
Golden Valley, ranges from 443 feet to more than 575 feet, thus the drawdown does not 
exceed the saturated thickness. Further, although the model indicates that the water level 
will decline 500 feet around one well in the concentrated well fieM in the northern portion 
of the basin, there are a number of mitigating circumstances which will restrict the water 
level from declining to that depth during the 100 year period defined for this study: 

1. the model runs were all based on complete build out on January 1,2007, whereas 
at this time: 

a. the Golden Valley Improvement District has an allotment for 6,200 
lots but is sewing only 1,380 meter connections for a withdrawal of 
3 17 acre feet per year; 
Valley Pioneer Water Company has an allotment for 8,300 lots but 
is serving only 2,072 meter connections with a withdrawal of 537 

acre feet per year. 
Golden Valley 5800 has not yet started ground water withdrawal, but 
may be approved for approximately 20,000 lots, and; 
the 140 industrial Corridor will not be at full withdrawal for another 
two years. 

b. 

c. 

d. 

As it is unlikely that complete build out will be complete for at least 25 plus years, 
the volume of withdrawal will be significantly less than stated in the model; 

2. the recharge of approximately 4,000 acre feet per was not included in the model 
which will add 400,000 acre feet of water to the aquifer over the next 100 years; 

3. there are numerous producing wells east of the eastern hydrologic boundary of the 
defined alluvial aquifer, indicating a minor aquifer in the alluvial - volcanic inter- 
bedded formation to the east of the defined alluvial aquifer. As the water level in the 
defined alluvial basin decline, ground water from the minor aquifer to the east will 
flow through the delimited hydrologic boundary into the defined alluvial basin, 
increasing the recharge rate to the alluvial aquifer, and; 

4. finally, as the mine call is dependent on the economics of copper, the mine call may 
not be a continuous withdrawal of the 3,000 acre feet per year for the next 100 
years. Inawe past 60 years withdrawal from the ground water reservoir for the mine 
was in effect only 26 years. 
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GEOLOGIC MAP OF THE SOUTHWESTERN 
PORTION OF MOHAVE COUNTY t 
SHOWING THE HYDROLOGIC BOUNDARIES 

OF THE ALLUVIAL BASIN OF THE SACRAMENTO VALLEY 
AS ESTABLISHED BY ADWR 
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e REFERENCES: 

References of available and relatively recent engineering and/or hydrogeologic studies of 
the Sacramento Valley Groundwater Basin, Mohave County, Arizona 

Manera, P. A., 2006, Hydrolopic Evaluation, Sacramento Valley, Golden valley County 
improvement district No. 1, dated November 23,2006 

Manera, P. A., 1998, Preliminary Hydrogeolonic Evaluation, GriEth Enerw Well Field, 
dated August 3,1998 

ADm, 1994, Arizona Department of Water resources, Staff Reuort on Kinmnan Area 
Water Supply and Demand, dated Marc 24,1994 

Manera, P. A, 1991, Hvdropeolo& Evaluation of Golden Valley, revised report dated 
August29,1991 

' It is to be noted that a comprehensive study of the Groundwater Basin is being performed 
by the USGS, which will provide much more accurate information based on actual field 
tests and measurements. 
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SOME OF THE SIGNIFICANT FINDINGS OF THE ABOVE REFEENCED 
REPORTS 

- Manera, P. A., 2006: 
Manera's most recent report is based on available data and assumptions to assess the 
hydrologichydrogeologic conditions of the Sacramento Valley Basin aquifer. The input 
data and assumptions used by Manera are consistent with his referenced earlier reports. 

As a result of commercial and residential developments in the past decade, the 
groundwater withdrawal rates and predictions have significantly changed in the region 
since the earlier reports. 

The report concludes that the Sacramento Valley Basin is capable of yielding the 
following total quantities of water: 

> 1,400 ac-Wyr Golden Valley Improvement District 
> 2,810 ac-Wyr Valley Pioneer Water Company ' 
> 3,000 ac-Wyr Mine Call (Copper Mine at Mineral Park Road) 
> 1,239 ac-Wyr 1-40 Industrial Corridor 
P 9,000 ac-ft/yr Golden Valley 5800 
> 6,000 ac-Wyr Golden Valley Improvement District, pending application 

at ADWR 

Total of 23,449 ac-Wyr 

AD WR, 1994 

The ADWR evaluated the hydrologic data available in 1994 and established the available 
groundwater supply and withdrawal demand According to the report, the available 
groundwater in the Sacramento Valley aquifer is as follows: 

P 4,000 ac-Wyr in the Golden Valley, defined as an area 8 Miles north and 
south of SR 86 across the entire basin. 

P 16,000 ac-fVyr in the area extending from 8 miles south of SR68 to Yucca. 

Total of 20,000 ac-Wyear 
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a .  - .  NOTES: . 

The referenced existing studies appear to presen the best available information on the 

conclusivelydeftne~the aquifercortditions, the reports had to rely on some assumptions as 
stated therein 

Some of the significant assumptions of the referenced reports are listed below, which 
may have an impact on the findings. 

. %&amento Vaiiey'grotindwakr aqui€er to date. Due to the lack ofadkquate data to 

. .  
0 

0 

. 0. 

'0 

0 

, 

Manera assumed approximately 4,000. ac?e feet perye&-outfl.ow fiom the Basin 
based on very limited available data. 

Manera further assumed h t  'the Basin is in'equilibrium, and the recharge equais 
the outflow fiom the Basin. 

Based on the above two assumptions, the recharge of the basin is estimated as 
approximately 4,000 acre feet per year. 

Manera stated that the majority of the basin's recharge OCCHTS as a runoff of the 
Hml@ Mountains. This may have only a limited effect on the northern portion 
of the Sacramento Valley Basin, which is located cross-gradient and up-gradient 
fiom the Hualapai Mountains. The effect of ths  recharge on the area around SR 
68 and the 1-40 Water System has not been evaluated in detail. 

The Mine at Mineral Park Road ltas a current agreement to use 3,000 acre feet per 
year, which &.reflected in Manera, P. A., 2006. However, a consultants report by 
Morrison -Maierle, Inc., dated September 2006, indicated the Mine making a 
request of Valley Pioneers Water Company to provide them with 10,000 acre feet 
per year for the next 33 years. 
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@DHAVE COUNN PLANNING & ZONNG DEPARTMENT 
P.O. Box 7000 + Kingman, &ona 86102-7000 

3675 E. Highway 66. Sutte A + (928) 757-0903 + FAX 757-3577 
1130 East Ha& Road + Bullhead Cdy, Arizona 86442 + (928) 7580707 + FAX 763-0870 

CHRISTJNE B A W D  
DIRECTOR 

MEMORANDUM 

TO: Ron Walker, County Manager 

FROM: Christine Ballard, Director J$) 

DATE: September 10,2007 

RE: General Plan Policies Regarding Griffith Energy and Proposed Peaking Plant 

The General Plan contains several policies that give guidance to the County regarding the proposed “peaking” 
plant adjacent to GriEth Energy. The Plan encourages industrial development in the Interstate 40 Corridor as 
well as other areas, and then clarifies that Mohave County expects industrial developments to employ 
responsible techniques that respect the County’s natural resources. 

0 Goal 21 states that the County should identify particular areas in Mohave County for commercial and 
industrial development, consistent with the County’s economic development goals. 

Policy 21.4 notes that Mohave County should encourage design ofcommercial and industrial 
projects that incorporate natural features of the site, that use native vegetation and design 
themes, recycle gray-water andor harvest rainwater, and that support the use of alternative 
energy sources, as set forth in the Development Regulations. 
Policy 2 1.6 states that Mohave County should promote increased industrial development in 
the vicinity of the airports in Kingman, Lake Havasu City, Bullhead City and Colorado City 
as well as the Interstate 40 Industrial Corridor. 

- 0 
- 

Goal 36 notes that the County should support environmentaily responsible commercial and industrial 
development which promotes a diverse and stable County economy. 

Policy 36.2 states that the County should encourage the establishment andor relocation of 
diverse industrial and commercial developments in identified areas of the County consistent 
with these uses. 
Policy 36.6 states that the County should encourage non-residential development projects that 
may lead to significant long-term increases in County employment. 
Policy 36.12 notes that the County should pursue and support industries that have smaller 
environmental footprints as measured by their use of less water and energy resources as well 
as their creation of fewer emissions when compared to traditional industry. 

- 

- 

- 

Expanding on the natural resource issues, the Plan includes the following: 

Goal 3 notes that the County should preserve the quantity and quality of water resources, in perpetuity, 
through out the County. 

Policy 3.5 states that Mohave County will only approve power plants using “dry cooling” 
technology when the aquifer is threatened by depletion or subsidence. 

- 

This summary should explain the General Plan goals and policies that should influence any decision making 
with regard to power plants or power “peaking” plants. MOHAVE-005 



Mohave County General Plan 

Policy 20.9 Mohave County should plan for services to UDA's at established urban 
service levels. These service levels are defined in the Public Infrastructure and 
Facilities Elements of this General Plan, in the adopted Area Plan for a 
particular urban community, and in the County's development regulations. 

Goal 21: To identify particular areas in Mohave County for commercial and industrial 
development, consistent with the County's economic development goals. 

Policy 2 1.1 Mohave County shall encourage the design of new commercial developments 
as integrated centers, or compatible infill, rather than as small individual strip 
development projects. 

Policy 21.2 Mohave County shall use design standards and guidelines to ensure that 
neighborhood commercial centers, which are located adjacent to residential 
land, include appropriate setbacks, parking and loading facilities, screening and 
landscaping to minimize impacts on the surrounding neighborhood, as set forth 
in the Development Regulations. 

Policy 21.3 Mohave County shall use design standards and guidelines to ensure that 
commercial centers, located adjacent to residential land, take access from 
collectors, arterials or expressways, not local residential streets, as set forth in 
the Development Regulations. Development along expressways and limited 
access highways will be in accordance with the adopted access management 
plan, as occurs. 

Policy 21.4 Mohave County should encourage design of commercial and industrial 
projects that incorporate natural features of the site, that use native vegetation 
and design themes, recycle gray-water andor harvest rainwater, and that support 
use of alternative energy sources, as set forth in the Development Regulations. 

Policy 21.5 Mohave County shall establish design standards and guidelines for 
development in areas planned for Neighborhood Commercial, General 
Commercial and Light Industrial uses, to ensure that these areas develop with 
high quality, compatible design. Standards and guidelines should address 
elements including, but not limited to, minimum lot sizes, building scale, 
setbacks, lighting, landscaping, screening and fencing, signage, internal 
circulation and building materials, as set forth in the Development Regulations. 

Policy 21 -6 Mohave County should promote increased industrial development in the 
vicinity of the airports in Kingman, Lake Havasu City, Bullhead City and 
Colorado City as well the Interstate 40 Industrial Corridor. 

Policy 2 1.7 Mohave County shall use design standards and guidelines for development 
in areas planned for Heavy Industrial use, to ensure compatibility with 
surrounding uses and to provide effective circulation and service provision 
within industrial areas, as set forth in the Development Regulations. 

Policy 21.8 Mohave County shall protect industrially-designated areas from 
encroachment by incompatible uses and from the effects of incompatible uses in 
adjacent areas. 

Policy 21.9 The County shall discourage strip commercial development and shall 
encourage a pattern of alternating land uses along major arterials with "nodes" 

-92- 
MOHAVE-005 



Mohave County Genera1 Plan 

of commercial development separated by other uses such as residential, 
institutional or office. 

Urban Area Plans 

Goal 22: To recognize the distinct character of individual communities and encourage land uses 
consistent with a community's own objectives. 

Policy 22.1 Mohave County shall use Area Plans to establish the special goals and 
policies necessary to reflect and enhance the character of specific areas. Area 
Plans may be prepared for identified Urban Development Areas, or portions of 
identified UDA's. These Area Plans shall be part of the Mohave County General 
Plan. 

Policy 22.2 The policies in approved Area Plans shall apply in addition to the policies 
contained in other sections of the General Plan. The more specific policies 
shall apply. 

Policy 22.3 The General Land Use Diagram contained in the General Plan establishes 
the range of land use categories appropriate within an urban Area Plan. The 
Detailed Land Use Diagram contained in the Area Plan shall be consistent with 
this General Land Use Diagram, and shall be interpreted according to the 
policies set forth in this Land Use Element. 

Policy22.4 Mohave County shall adopt or modify an urban Area Plan with the 
participation of the residents and property owners of the affected area and with 
the involvement of other community organizations or interest groups the County 
finds to be affected by the Area Plan. 

Urban Facility Provision 

Goal 23: To provide for organized planning for coordinating funding, construction and 
maintenance of urban infrastructure, at locations consistent with planned land uses 
and with capacities that are adequate to meet the needs of these planned land uses. 

Policy 23.1 Mohave County shall require that adequate levels of service are provided to 
serve planned urban development. These service levels are defined in the Public 
Infrastructure and Facilities Elements of this General Plan, in adopted Area 
Plans, and in the County's Development Regulations. 

Policy 23.2 Mohave County should coordinate with utility providers when amending 
General Plan Land Use Diagrams, when updating its ClP, and when reviewing 
development proposals. 
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Mohave County General Plan 

A recent report on the economic contribution of water-based users to 
BullheadLaughlin economy, prepared by the University of Nevada and the 
University of Arizona, noted that over 5,300 jobs are attributed to this non-gaming 
form of recreation. About 30 percent ofthese jobs are within Mohave County. The 
annual impact of 4.8 million visitor days provides an approximately $442,000,000 
stimulus to the LaughlidJ3ullhead economy. 

Provision of Jobs for the Resident Labor Force. Economic development efforts benefit 
companies seeking locations in Mohave County and provides revenues to the public 
sector. They also directly benefit the County's residents by providing them a greater 
number and variety ofjob opportunities close to home. For this reason, one of the 
County's economic development goals is to provide more opportunities for jobs for 
County residents with a variety of skills. 

Economic Development Goals and Policies 

Goal 36: To support environmentally responsible commercial and industrial development which 
promotes a diverse and stable County economy. 

Policy 36.1 Mohave County should support the retention and expansion ofexisting County 
businesses through cooperative programs with other public, private and quasi- 
public organizations. 

Policy 36.2 Mohave County should encourage the establishment andor relocation of 
diverse industrial and commercial developments in identified areas of the County 
consistent with these uses. 

Policy 36.3 The County should cooperate with private and quasi-public entities, such as the 
Chambers of Commerce, in preparing and conducting marketing and advertising 
campaigns to attract new employers to the North River Economic Region. 

Policy 36.4 Mohave County should participate in economic development efforts aimed at 
attracting a broad range of tourism activities, including tourism oriented to 
outdoor recreation and historic sites. 

Policy36.5 Mohave County should support economic growth that keeps pace with 
population growth and provides opportunities for the County's resident workers to 
work in the County. As one indication of this balance, the County should plan for 
non-residential land uses to balance the number of jobs in the County with the 
number of people in the labor force. 

Policy 36.6 Mohave County should encourage non-residential development projects that 
may lead to significant long-term increases in County employment. 

Policy 36.7 Mohave County's Economic Development Coordinator will participate with 
various economic development agencies to attract business to the North River 
Economic Region and act as the initial welcoming agent. The Coordinator shall 
assist industries by providing information, identifying potential sites and serving 
as an ombudsman to public and private entities. 

Policy 36.8 Mohave County should support the location or relocation of businesses in 

- 1  14- 
MOHAVE-005 
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Mohave County through the simplification of the development review process. 

Policy 36.9 The County should cooperate with private and quasi-public entities, such as the 
Arizona Department of Commerce’s North River Economic Region coordinator, 
the Chambers of Commerce and other economic development organizations to 
develop and update information on current and projected economic trends, labor 
force, land availability, development processes or other issues relevant to 
economic development efforts. 

Policy 36.10 Mohave County should participate in efforts to obtain fbnding for economic 
development programs from State, Federal and other sources. 

Policy 36.1 I Mohave County should provide information and assistance to economic 
development projects interested in participating in State, Federal or other 
economic development programs. 

Policy 36.12 Mohave County should pursue and support industries that have smaller 
environmental footprints as measured by their use of less water and energy 
resources as well as their creation of fewer emissions when compared to 
traditional industry. 

Goal 37: To encourage economic development at  appropriate locations throughout Mohave 
County and the North River Economic Development Region. 

Policy 37. I The Land Use Element and Area Plans should identify areas designated for 
future commercial and industrial development, including sites for renewable 
energy development. The Area Plans may include additional policies defining the 
appropriate types of non-residential development. 

Policy 37.2 Development and redevelopment proposals in historic areas should hrther the 
preservation of these distinctive areas. 

Policy37.3 Mohave County should encourage the private sector to promote areas 
identified in the Land Use Element and Area Plans as primary locations for new 
industrial development. New locations for economic development activities 
should be considered once a need can be demonstrated. As a prerequisite, new 
locations must be able to be supported by existing or developer-provided 
infrastructure. 

Policy 37.4 Capital improvement planning and funding by Mohave County should consider 
economic development benefits as a criteria in reviewing improvement projects 
and in setting funding priorities. 

Goal 38: To support economic development which provides employment opportunities for 
County residents a t  a variety of skill levels. 

Policy 38.1 The County should support job training programs designed to improve 
employment opportunities for Mohave County residents, including programs 
provided by private businesses and trade schools that match skills with existing 
and desired industries. 

Policy 38.2 The County should cooperate with its school districts to encourage job training 
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Key Water  Issues 

Colorado River Water. The quality of water in Lakes Mead, Mohave and Havasu must be 
maintained to continue attracting tourists to the County. While many other 
jurisdictions have an impact on the Colorado River, Mohave County‘s economy and 
water supplies are so directly linked to the lakes and river that the County has a vital 
interest in preventing their contamination. 

Groundwater Quulity. To ensure the viability of its continued use, the quality of area 
groundwater should be monitored regularly. Key recharge areas in the mountains and 
bajadas should be protected from development activities that degrade water quality. 
The effects of urban runoff and septic systems eMuent on groundwater quality should 
be minimized. Mohave County’s updated Areawide Water Quality Management Plan 
(“208” Plan) is a tool to maintain watershed health. 

Water Availability. Information on the use and availability of water should be monitored. 
While there appears to be enough water to meet anticipated demands in the rapidly 
urbanizing parts of the County for the next 40 to 50 years, long term water planning 
throughout the County will require better information than is currently available. 
Development of a Countywide water budget that identifies water supplies and 
demands for identified groundwater basin subareas will enable the County to use its 
water resources most efficiently. 

Water Quantity and Quality Goals and Policies 

Goal 3: To preserve the quantity and quality ofwater resources, io perpetuity, through out the 
County. 

Policy 3.1 Mohave County should cooperate with ADEQ, local water suppliers, and other 
agencies to maintain a water budget that inventories the quantity and quality ofthe 
County’s water resources, identifies how those resources are being used, and 
monitors commitments for future water use. 

Policy 3.2 The County should support programs to monitor groundwater quality and well 
levels. 

Policy 3.3 Mohave County should encourage the efficient use of water resources through 
educational efforts. 

Policy 3.4 New water intensive uses such as golfcourses and man-made lakes shall require 
the use of treated effluent where and when available. 

Policy 3.5 Mohave County will only approve power plants using “dry cooling” technology 
when the aquifer is threatened by depletion or subsidence. 
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Implementation Measures - Water Quantity/Quality (WQ) 

WQ1: Support efforts by utility providers, ADEQ, ADWR, USGS. and USBOR to 
prepare and maintain a water budget for Mohave County and for individual 
drainage basins. This water budget should provide information on  
groundwater yields, contracts, and demands and changes in ground water 
levels. Mohave County's role should include provision of information 
available to the County and assistance in coordinating reports. 

WQ2: When Area Plans or the General Plan are scheduled for review and update, the 
latter conducted at least every ten years, a water budget shall be developed, 
with the aid of the Arizona Department of Water Resources, to prevent the 
mining or, in some cases, further mining of groundwater. 

3. Natural Resources 

Mohave County's vast public and private lands are rich in natural resources that contribute to the 
County's environmental health, economic welfare and less tangible elements of the quality of life. 
The County's general topography, including the mountains and cliffs in the plateau region of the 
County, are shown in Exhibit V.3. 

Panoramic views of pristine mountains can be seen throughout the County. These views, the 
Colorado River, its tributaries and wetlands scattered throughout the County are resources that attract 
tourists throughout the year. In addition to attracting people, the County's unique environments 
provide habitat for a variety of species, including the species of special status listed in Exhibit V.4. 
Continuing growth in Mohave County will benefit from actions to maintain the attractiveness of the 
County's natural environment. 

The hillsides of Mohave County serve important aesthetic and environmental roles. Their aesthetic 
appeal contributes to the quality of life that entices people to live in or visit the County. Hillsides 
also provide habitat for a wealth of plant and animal species, some of which are rare, threatened or 
endangered. The mountains receive most of the County's precipitation. Runoff from this 
precipitation is absorbed by the alluvial soils in the washes leading out of the mountains, providing 
most of the groundwater for the County's interior groundwater basins. The interface between 
mountain slope and valley floor provides prime recharge areas Inappropriate development of 
hillsides could result in erosion and siltation that could pose safety hazards, disturb recharge zones or 
destroy sensitive habitats. 

In spite of the arid climate of Mohave County, there are wetland areas that are subject to Federal 
protection. These wetlands play important roles in providing habitat, filtering surface water and 
recharging groundwater. The County does not currently have an inventory of wetlands. Known 
wetlands include Topock Marsh, some areas adjacent to the County's rivers and miles of ephemeral 
washes that have been identified in the BLM's Resource Management Plans. Development in 
wetlands is regulated by the U S .  Corps of Engineers and EPA. 

Because the County is home to several endangered species, their habitat is subject to the provisions of 
the Federal Endangered Species Act. Jurisdictions nationwide have initiated habitat conservation 
plans to clearly identify land that must be set aside for species preservation and land that may be 
developed under the Act. In the absence ofsuch a plan, the U.S. Fish & Wildlife Service can review 
development proposals on a site-specific basis to determine if they are subject to the Endangered 
Species Act. 
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When recorded return to: 
Board of Supervisors 
700 W. Beale Street 
Kingman, AZ 86401 
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INTERGOVERNMENTAL AGREEMENT 
BETWEEN 

MOHAVE COUNTY 
AND 

ARIZONA DEPARTMENT OF WATER RESOURCES 

This Intergovernmental Agreement is entered into this day of , 200-, 
between Mohave County, a political subdivision of the State of Arizona, and the State of 
Arizona Department of Water Resources (ADWR) for the purpose of accelerating certain 
hydrological studies in the three (3) ground water basins located in Mohave County. The 
request is authorized by A.R.S. 3 11-952. 

RECITALS 

The ADWR initiated a study in October, 2005, to evaluate the three (3) water sheds 
located in Mohave County: the Sacramento, Detrital, and Hualapai Basins. The study 
was to be conducted and completed Within a five ( 5 )  year period. The reference for the 
Scope of Work and USGS contract is: U.S. Department of Interior U.S. Geological 
Survey Joint Funding Agreement #06W4AZ03100 and attached Scope of Work for 
USGS proposal for Rural Watershed Initiative, "Area 2 - Detrital, Hualapai, and 
Sacramento Valleys, Northwestern, Arizona" Pages 35-49, (attached hereto). 

The ADWR, in response to the amount of proposed development in Mohave County, 
desires to accelerate the study and achieve a completion date of approximately October, 
2008. 

Because funds are budgeted and allocated for a five ( 5 )  year study, it is necessary to 
acquire additional resources to expedite the study and the ADWR has asked for Mohave 
County's assistance. 

The Mohave County Board of Supervisors believes it is in the best interest of the 
residents of the County to facilitate the management and protection of our water 
resources by contributing an amount of One Hundred Thousand Dollars ($100,000.00) to 
expedite the ADWR study. 
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AGREEMENT 

In consideration of the mutual convents contained herein, Mohave County and ADWR 
agree as follows: 

1. 

2. 

3. 

4. 

5 .  
6. 

7. 

I / /  

The duration of this Agreement shall be until October, 2008, or at such time 
the study is completed by ADWR. 
Upon execution of this Agreement, Mohave County agrees to provide an 
amount of One Hundred Thousand Dollars ($~OO,OOO.OO) for the purpose of 
assisting in the funding of the expedited study. 
The ADWR agrees to use these monies to facilitate the completion of the 
study in three (3) years rather than five ( 5 )  years and Will provide Written 
status reports on the progress of the study at least every six (6) months during 
the term of the Agreement. 
ADWR agrees to provide Mohave County with a general accounting of how 
these funds are actually used and that any unused funds will be returned to the 
county. 
No additional costs will be assessed to the County, 
Upon completion of the study, a copy will be immediately provided to 
Mohave County for their use and for public dissemination. 
This Agreement is subject to termination pursuant to A.R.S. $38-51 1. 
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MOHAVE COUNTY 

find it to be in proper 
form and within the powers and authority granted under the laws of this State. 
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2007-2640IGA 

Customer#: AZO04 US. Department of the Interior 
US- Information: US. Geological Survey Agreement #: 06W4Az03100 
CC: 9671 Page 1 of 2 Joint Funding Agreement Project #: 9671 C9Z 

FOR TIN#: 86-6004791 
WATER RESOURCES INVESTlGATIONS DUNS: 804883924 DUNS: 137882127 

ALC: 14-08-0001 Fixed Cost Agreement = Yes 

THIS AGREEMENT is entered into as of the day provided in 2(c) below pursuant to 43, U.S.c.36~ 43 U.S.C. 50 and 43 U.S.C. 
50b. by the US. GEOLOGICAL SURVEY, UNITED STATES DEPARTMENT OF THE INTERIOR, party of the first part, and by 
the ARIZONA DEPARTMENT OF WATER RESOURCES, party of the second pad 

1. The parties hereto agree that subject to the availability of appropriations and in accordance with their respective 
authorities there shall be maintained in cooperation for the regional groundwater flow modeling, some ongoing monitoring 
of the Upper and Middle Verde River Watershed area and Coconino areas as described in the attached workplans. 
hereinafter called the program. 

2. The following amounts shall be contributed to cover all of the cost of the necessary field and analytical work directly related to 
this program. 

I 

0 TIN: 53-0196958 

(a) 

(b) 

(c) This agreement will not become effective until filed with the Secretary of State. 

$215,642.00 by the party of the first part during the period starting on the effective date provided 
in2(c)below to J u n e  30, 2007 

$1 ,I 44,000.00 by the party of the second part during the period starting on the effective date provided 
in2(c)below to J u n e  30, 2007 

3. The costs of this program may be paid by either party in conformity with the laws and regulation respectively governing 
each party. 

an authorized representative of the party of the first part 

authorized representatives. The methods employed in the field and office shall be those adopted by the patty of the first 
part to insure the required standards of accuracy subject to modification by mutual agreement. 

6. During the course of this program, all field and analytical work of either party pertaining to this program shall be open to 
the inspection of the other party, and if the work is not being carried on in a mutually satisfactory manner, either party 
may terminate this agreement upon 60 days written notlce to the other party. 

7. The original records resulting from this program will be deposited in the office of origin of those records. Upon request, 
copies of the original records will be provided to the office of the other party. 

8. The maps, records or reports resulting from this program shall be made available to the public as promptly as possible. 
The maps, records or reports normally will be published by the party of the first part. However, the patty of the second 
part reserves the right to publish the results of this program and, if already published by the party of the first part shall, 
upon request, be furnished by the party of the first part, at cost. impressions suitable for purpose of reproduction similar 
to that for which the original copy was prepared. The maps. records or repocts published by either party shall contain a 
statement of the cooperative relations between the parties. 

by the due date, interest will be charged at the current Treasury rate for each 30 day period, or portion thereof, that the 
payment is delayed beyond the due date. (31 USC 3717; Comptrolter General file B-212222, August 23. 1983.). 

4. The field and analytical work pertaining to this program shall be under the direction of or subject to periodic review by 

5. The areas to be included in the program shall be determined by mutual agreement between the parties hereto or their 

9. Billing for this agreement will be rendered Quarterly. Payments of bills are due within 60 days after the billing date. If not paid 

TERRESOURCES 

B 

B 
(Signature and Tde) 

(Signature and Tie)  
BY 

BY 
Nick 8. Melcher. Director 
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MOHAVE COUNTY REQUEST FOR BOARD ACTION FORM 
. . __ 

FORMAL ACTION 0 

CONSENT El 
From: Pete Uyers, Supervisor District 1 

Date: April 4,2007 RESOLUTION D 

OTHER 
BOS Meeting Date: April 16,2007 INFORMATION ONLY CI 

- 
SUMMARIZE THE ISSUE & DESIRED ACTlON CLEARLYIATTACH BACKUP MATERIAL: 

Presentation by the Arizona Depdrtment of Water Resources (ADWR) on the status of the groundwater 
study in the three basins, focusing on the AeroTEM and gavity surveys, and the water quality and isotopic 
data collected to date. 

Recommended Motion: 

/ 
L - .  

Reviewed and Approvd By: 
County Attorney 0 Personnel 

Board Action Taken: 
Approved as Requested No Action Taken CI Disapproved 0 

Continued to 0 Approvcd with the rollowing changes: 

Acknowledged receipt and referred to 

.__. * 
Filing Information and Retrieval 

Filed Bid Filed Agreement 
DOS Rcsolution Filed Yearly Correspondence 
Filed Petition Filed Dedication 
Filed Land Sold 
Filed Franchise - 1.D. Rcsolution 
Filed lm provcinent District 

Filed Land Acquired 

Filed Other 
- 

Date Routed: Additional Information: 

xc: 
You arc reminded that items for the agenda, along with complete backup. must be in the County Manager.. s Oflice 10 
days prior to Board Meeting. 

item No. 
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WATER INTERCONNECTION AND SUPPLY AGREEMENT 

(Mohave County / Griffith Energy ELC) 

This Water Interconnection and Supply Agreement (the "Agreement") is entered into by 
and between Griffith Energy LLC, a Delaware limited liability company ("Griffith"), and the 
County of Mohave, a political subdivision of the State of MOM (the "County"), as of the 
26th day of April, 1999. 

The parties agree as follows: 

Section 1. Detailed Contract. This Agreement is one of the Detailed Contracts referred 
to in that certain Memorandum of Understanding dated as of November 3, 1998, by and 
between Griffith and the County (the "MOU"). 

Section 2. Term. The term of this Agreement shall commence on the date first written 
above and shall expire on the 50* anniversary of the Interconnection Date as defined h 
Section 4 below, unless sooner terminated as set forth herein. Griffith may terminate this 
Agreement at any time by giving notice of termination to the County; if Griffith decides to 
abandon the construction and operation of the PIant as defined below or to permanently 
discontinue the operation of the Plant, and all of both parties' respective obligations 
hereunder shall thereupon end except as specifically provided in Section 22 below. Griffith 
shall give the County notice of any such abandonment at least 5 days prior to any public 
notification or announcement of any decision by Griffith not to proceed with the construction 
and operation of the Plant. For any termination related to the permanent shutdown of-the 
Plant, Griffith shall endeavor to make arrangements with the local retail electric provider or 
other appropriate party(ies) so that electrical power from the Griffith Switchyard shall 
continue to be made available to serve the Water System as defined below, and Griffith shall 
give the County at least 60 days prior notice of the permanent shutdown. 

Section 3. Notice of interconnection. Interconnection of Griffith's nominal 650 Mw 
electric generating plant to be located near the Gfl1t.h Interchange at 1-40 in the County (the 
"Plant") to the water supply system provided by the County from the Sacramento Valley 
Aquifer (the "Water System Aquifer") pursuant to Section 11 of the Infrastructure 
Development Agreement of even date herewith between the County and Griffith (such 
agreement, the "Infrastructure Agreement," and such wafer supply system, as modified and 
expanded from time to time, the "Water System") shall be accomplished in accordance with 
Griffith's construction schedule for the Plant. Griffith shall at all times keep the County 
informed of the likely time frame within which GriKith needs the Plant connected to the 
Water System. Griffith shall give the County an interconnection notice (the "Interconnection 

1 
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Notice”) at least 90 days prior to the date by which Griffith needs to have the Plant 
COMeCted to the Water System. The County shall be obligated to have the Water System 
ready for the connection of the Plant to the Water System and delivery of water to the Plant 
Site property boundary no later than the Interconnection Date as defined in Section 4 below, 
provided, however, that the Interconnection Date cannot be earlier than the Guaranteed 
Completion Date as defined in the Infrastructure Agreement. Griffith shall be responsible for 
connecting the Plant to the Water System. 

Section 4. Purchase of water bv Griffith. The County agrees to provide Griffith, and 
Griffith agrees to purchase from the County, all water required for the Plant, up to the 
amount specified in Section 8(a) below, for 50 years from the date the Water System first is 
connected to and delivers water to the Plant Site (the “Interconnection Date”); provided, 
however, that in the event of an emergency during which insufficient water is available from 
the Water System, Griffith may use other water supplies to satisfy all or part of the Plant’s 
needs at Griffith’s sole expense. 

Section 5. Price and billings for water. 

a. Invoices and amounts. Commencing at the Interconnection Date, the County shall 
invoice Griffith, and Griffith shall pay the County, for the Plant’s water usage on a monthly 
basis in amounts determined as set forth in this Section. Payment of each invoice shall be 
due within thirty (30) days after receipt of the invoice by Griffith. Griffith shall pay the 
County Griffith’s share of the costs of operation and maintenance of the Water System and 
capital reserves, with GrEith’s share of such costs calculated as .4,800 gallons per minute 
(“gpm“) divided by the Developed Capacity. The Developed Capacity consists, from time to 
time, of the actual water output capacity of all wells then actually a part of, interconnected 
with and used or useful in connection with the Water System or the physical capacity of‘ the 
main transmission pipelines to convey water, whichever is smaller. The initial Developed 
Capacity is approximately 5,000 gpm, but the parties acknowledge that it may increase as 
additional water users are connected to the Water System. The County shall include in the 
monthly invoices and Griffith shall pay to the County all State of Arizona water use, sales, 
transaction privilege, use and other such water supply taxes associated with the County’s sale 
to Gf l i th  and Griffith’s purchase from the County of the water for the Plant as may be in 
effect from time to time during the term of this Agreement (collectively “Water Taxes”) In 
addition, if in the future the County adopts an excise tax or other such tax of general 
applicability, it shall apply to water sales to Griffith under this Agreement. 

b. Procedure for determining amount. The operation and maintenance cost shall be 
reasonably estimated in advance by agreement of the County and Gxiffith for the first year or 
partial year of operation. For each succeeding fiscal year of the County, it shall be based on 
the prior fiscal year’s actual costs plus or minus any reasonably anticipated differences in 
operation, maintenance and reserve costs, and including an adjustment to reflect any 
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overpayments or underpayments by Griffith as compared to the actual cost during the 
previous fiscal year. Griffith’s share of the County’s costs shall be determined 
simultaneously with the preparation of the annual budget of the County or of any 
improvement district that is responsible for the Water System, and shall be charged to 
Griffith in 12 equal monthly installments during the fiscal year, regardless of actual water 
usage by the Plant during any particular month. 

a 

c. “Operation and maintenance” defined. “Operation and maintenance“ costs 
chargeable to Griffith consist of the costs of personnel, subcontractors, power, supplies, 
replacement and spare parts, insurance, all other costs traditionally considered to be 
operation and maintenance costs, and costs incurred to monitor the Water System Aquifer in 
accordance with the requirements of Section 8 below, which monitoring costs shall include 
the costs associated with drilling and providing the monitoring well in accordance with 
Section 11 of the Infrastructure Agreement. 

d. “Capital reserves” defined. ”Capital reserves” chargeable to Griffith consist of all 
reasonably prudent reserves necessary to provide for the repair and replacement of major 
components of the Water System. 

Section 6 .  Connection and other fees. 

a. Griffith fees. The parties acknowledge that the water supply situation with respect to 
Griffith is unique as compared to that of other existing and future water users. Among other 
things, Griffith is developing substantial electric transmission infrastructure which is making 
possible the development of the Water System and firther economic development throughout 
the Industrial Corridor and Mohave County. Griffith therefore shall not be required to pay a 
connection fee or other fees related to the water supply for the Plant (except the Water 
System usage fees and Water Taxes described in Section 5 above and except pursuant to 
Section 8 below). 

b. Connection fees from other users. The parties acknowledge that Griffith has made 
substantial contribution to the development of the Water System pursuant to Section 1l0 of 
the Infrastructure Agreement. The County shall, therefore, within sixty days after receipt of 
any connection fee from a user of the Water System, pay to Griffith a proportionate share of 
the connection fees paid by such new user, which proportionate share shall be based upon the 
contribution towards the cost of the Water System made by each party to this Agreement. If 
the County does not charge a new user a connection fee or if the County charges a new user 
less than the County should have charged such user pursuant to a reasonable cost sharing 
formula to be agreed upon in advance by the County and Griffith, after giving due 
consideration to the connection fees charged by municipal or other governmental water 
systems in the area, then the County shall nevertheless pay Griffith in accordance with such 
formula as if the County had charged the new user the Eull appropriate connection fee. The 
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County's obligations to pay Griffith under this Subsection shall continue until all of the 
excess capacity of the initial Water System is allocated to new users and shall thereupon 
terminate. For purposes of this Section, excess capacity means that portion of the initial 
capacity of the Water System above 4,000 gpm. 

Section 7. Expansion of Water Svstem. Griffith shall not be responsible or liable under 
any circumstances or any provision of this Agreement for any or all capital costs related to 
expansion of or improvements to the Water System related to service to other water users. 

Section 8.  First priority water rights. 

a. Water supply assurance. For a period of 50 years commencing on the 
Interconnection Date, the County shall be responsible for supplying 4,800 gpm of water to 
the Plant on a first priority water usage rights basis and hereby assures that sufficient water 
for the needs of the Plant up to a maximum amount of 4,800 gpm will be available to 
Griffith on such basis from the then Developed Capacity of the Water System at all times 
subject to those provisions set forth in Section 8(c) below. This priority obligation of the 
County exists even if there are other users of water from the Water System prior to the 
Interconnection Date. This priority obligation is a contractual obligation, not a grant of 
water rights, and if there is at any time insufficient water to supply all users of the Water 
System, Griffith's right to receive water shall be superior to all other users. 

b. Amount of assurance. The Griffith priority of 4,800 gpm includes the anticipated 
Griffith peak demand plus the GriWith reserve. The parties acknowledge that the actual water 
usage of the Plant on an average annual basis may be significantly less than set forth in this 
Section but that Griffith needs to assure itself of having sufficient water reserve available at 
all times should the Plant operate at levels exceeding Griffith's projections or in the event the 
Water System is not capable of operating at expected levels. 

c. Water assurance and provision limitations. Griffith acknowledges that the County's 
assurance under this Section and the County's obligations under Section 4 of this Agreement 
extend solely to water available from the Water System Aquifer, as delivered to the Plant 
through the Water System, and that the County is not responsible for a failure to meet this 
assurance or the County's obligations under Section 4 of this Agreement if its failure is due 
to insufficient water being available in the Water System Aquifer, as delivered through the 
Water System. 

d. County to protect Water System Aquifer. The parties acknowledge that all 
hydrological studies of the Sacramento Valley Aquifer, including the 1994 Arizona 
Department of Water Resources study, indicate that the aquifer can adequately supply 
Griffith's use of water and water for significant additional development of the area. 
However, the parties also acknowledge that it is critical to Griffith's decision to site the Plant 
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in the Mohave County 1-40 Industrial Corridor (the "Industrial Corridor") that Griffith is 
assured of a reliable, economic water supply throughout the expected life of the Plant, and 
that the siting of the Plant in the Industrial Corridor can be expected to stimulate growth and 
development of additional uses of water from the aquifer by others. The County therefore 
agrees to take such reasonable measures as it has the power to take under applicable laws in 
effect from time to time during the term of this Agreement to ensure that there is at all times 
sufficient water for Griffith's use, up to a maximum amount of water of 4,800 gpm, in the 
Water System Aquifer from the Water System. Such measures may include, but are not 
limited to, any or all of the following to the extent permitted by law and with respect to the 
portion of the Water System Aquifer within Mohave County: (i) maintaining an ongoing 
planning effort to monitor the projected development of water use from the Water System 
Aquifer and the status of the Water System Aquifer with the use of one or more monitoring 
wells, with the participation of Griffith and other interested parties, so that appropriate 
strategies for protection of the water supply can be devised over time as circumstances 
change; (ii) cooperating with state and local jurisdictions to protect the water supply; and (iii) 
requiring newly developed industrial and commercial properties within the geographic area 
served by the Water System to connect to the Water System. The County agrees to meet its 
priority assurance obligation to Griffith by whatever means the County may from time to 
time choose to employ, and nothing in this Section requires the County to exercise any of its 
governmental powers in any particular fashion in any particular situation. Moreover, 
anything to the contrary in this Agreement notwithstanding, the County's liability and 
Griffith's remedy for any default by the County of the County's obligations under this 
Subsection 8(d) shall be limited to the remedies set forth in Subsection 8(e) below, and 
Griffith shall not be entitled to recover any incidental, consequential, or other damages from 
the County for such a default. 

a 

e.  Shortage of water. Should there be insufficient water in the Water System Aquifer, 
as delivered through the Water System, for the Plant's purposes at any time, Grif5th and the 
County shall cooperate to resolve the shortage. If Griffith wants to continue having water 
supplied by the County to Griffith for future use for the Plant (which determination may be 
based on the cost of the new water supply and other relevant factors), then Griffith shall give 
notice thereof to the County, the County shall develop or connect the Plant and/or the Water 
System to additional water supplies, all of each parties' respective obligations under this 
Agreement shall continue and shall automatically extend to such additional water supplies, 
and the provisions set forth below in this Subsection shall apply. Such additional water 
supplies shall be from the Water System Aquifer; provided, however, that if additional water 
from the Water System Aquifer is not available or if one or more alternative sources of 
water are available and are more cost effective for Plant purposes than is water from the 
Water System Aquifer, then such alternative source(s) may be utilized. If the shortage is not 
caused by the County's failure to meet its obligations hereunder, then it is not a default of 
the County under this Agreement and Griffith shall pay, proportionately with all other users 
who may benefit therefrom, a fair share of the capital cost of developing or connecting the 
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Plant or the Water System to additional water supplies. To the extent the shortage is caused 
by the County’s failure to meet any of its obligations hereunder, it is a default of the County 
under this Agreement and the County shall bear the direct costs of developing or connecting 
the Plant or the Water System to such additional water supplies at pressure and quality 
comparable to historical deliveries to the Plant. 

Section 9. Operation and maintenance of Water System. The County shall at all times 
operate and maintain the Water System in a manner that meets ail County obligations under 
this Agreement. The County shall give Griffith access to all wells that are a part of the 
Water System and any other County owned and operated wells in the Water System Aquifer, 
including any monitoring wells, so that Griffth can perform, at Griffith’s sole expense, the 
aquifer and subsidence monitoring and reporting required of Griffith in the Arizona 
Corporation Commission’s Certificate of Environmental Compatibility with respect to 
Griffith, and shall promptly provide Griffith with all data obtained by the County that is 
relevant to such monitoring and reporting. 

Section 10. Water pressure and auality. The County shall design, operate and maintain 
the Water System to provide at all times a sufficient minimum pressure to deliver 30 pounds 
per square inch gauge of water at the interconnection point at the property boundary of the 
Plant Site depicted in Exhibit B attached hereto at a flow rate of 4,000 gpm, referenced to an 
elevation of 2,490 feet. Without limiting the foregoing water pressure obligation, the County 
shall give Griffth at least 90 days prior notice of any change in the Water System of which 
the County has knowledge that would or may affect the water pressure or water quality at the 
Plant Site, provided, however, that if the County cannot reasonably give Griffith -such 90 
days advance notice due to the unexpected nature of any such change, the County, 
nonetheless, shall give Griffith as many days prior notice of the change as reasonably 
possible. 

Section 11. Use of improvement district(s1 bv County. The parties acknowledge that the 
Plant Site is located within the Golden Valley Improvement District No. 2. Griffith shall not 
object to the creation of one or more other improvement districts, nor the inclusion of the 
Plant Site therein, if desired by the County in connection with the operation and maintenance 
of the Water System. Griffith’s Plant Site shall be a member of any such improvement 
district, except that the Plant Site shall not be subject to any improvement district taxes, 
assessments, or other fees or charges that adversely affect the economic terms or effect of 
this Agreement for Griffith, without limiting the generality of the foregoing, no such district 
shall impose on Grifith or the Plant Site any cost that this Agreement contemplates shall be 
borne by the County or others, but a district may be used to collect obligations of Griffith 
under this Agreement. The County shall require all such districts to join in all of the 
relevant obligations hereunder in writing and all such districts shall be jointly and severally 
responsible along with the County to carry out such obligations, subject to any election or 
other conditions precedent required by applicable law. Any utilization of a district shall not 
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in any way relieve the County of any of its obligations hereunder, nor change the economic 
terms or effect of this Agreement. Griffith shall be entitled to approve, in advance, the 
instrument by which any such district joins in the County’s obligations under this Agreement, 
such approval not to be unreasonably withheld or delayed. 

Section 12. Defaults and Remedies, 

a. Remedies of the County for Griffith default. If Griffith is at any time in default of 
any of its payment obligations hereunder, it shall be subject to an action for damages, 
including incidental and consequential damages related thereto. In addition, if the payment 
default exists with respect to the County’s monthly invoices to Griffith for water service to 
the Plant, the County may disconnect water service to the Plant in accordance with the 
County’s standard rules, if any, relating to such water service disconnections; provided, 
however, that no disconnection may be made sooner than 30 days after Griffith’s receipt of a 
notice of disconnection from the County or such longer notice as is required by any standard 
rule of the County and only if Griffith fails to pay the overdue amount in full within the 
notice period, including the County’s standard interest and penalties for water service. 

b. Remedies of Griffith for County default. If either party believes in good faith, at 
any time, that the County is in default of any of its obligations hereunder, then such party 
shall immediately notify the other party and the parties shall, as soon as possible, discuss 
possible solutions and the County shall promptly commence and diligently pursue an 
appropriate cure to completion within the shortest reasonable time frame possible. If the 
County is at any time in default of any of its obligations hereunder with respect to delivery 
of water to the Plant and such default does or may imminently result in insufficient water 
being made available to the Plant, then Griffith shall have the right, following discussions 
with the County and upon at least five days prior written notice to the County, to 
immediately remedy any and all such defaults in any manner deemed reasonable by Griffith, 
provided, however, that all such determinations by Griffith shall be made in accordance with 
Prudent Water Utility Practices as set forth below. Griffith’s right to cure shall continue until 
the County has fully cured all such defaults. In such cuc~s tances ,  Griffith shall have all 
rights and powers needed to restore and assure the delivery of adequate water to the Plant 
and Griffith and the County shall cooperate in the exercise of same. The County shall 
reimburse Griffith for all reasonable actual costs thereby incurred by Griffith within 60 days 
of receipt of Griffith’s periodic invoices therefor, and if there is a dispute about the amount 
of any such invoice, the County shall nevertheless timely pay the full amount of such invoice 
to Griffith and may then seek reimbursement through the dispute resolution procedures set 
forth in this Agreement. Except as otherwise specifically set forth in this Agreement, with 
respect to any default of the County under this Agreement, Griffith shall also be entitled to 
do any one or more of the following: (i) seek alternative water supplies; (ii) seek damages 
from the County, including incidental and consequential damages; and (iii) obtain specific 
enforcement of any or all of the County’s obligations hereunder. It shall not be deemed a 
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default of the County if the Water System becomes temporarily disabled due to an event of 
Force Majeure as defmed in Section 25 below; provided that the County promptly 
commences and diligently pursues appropriate repairs to completion within the shortest 
reasonable time frame possible; and provided further that, among other things, it shall be 
deemed the fault of the County if a temporary disabling of the Water System is caused by or 
relates to a failure of the County to properly operate or maintain the Water System. 

c. Prudent Water Utility Practices defined. "Prudent Water Utility Practices" means 
the practices, methods, and acts engaged in or approved by a significant portion of the water 
utility industry in the State of Arizona during the relevant time period, or the practices, 
methods, and acts that, in the exercise of reasonable judgment in the light of the facts known 
at the time the decision was or is to be made, could have been expected to accomplish the 
desired result at a reasonable cost, reliability, safety, and expedition. Prudent Water Utility 
Practices does not require the use of the optimum practice, method or act, but only requires 
the use of acceptable and reasonable practices, methods or acts generally accepted in the 
State of Arizona. 

d. Additional remedies of both parties. Except as otherwise set forth in this 
Agreement, in addition to their respective rights and remedies under the above provisions of 
this Section, each party shall also have all such additional rights and remedies as may be 
available to such party under this Agreement or applicable law. All remedies shall be 
cumulative and not exclusive. 

Section 13. Applicable law. This Agreement shall be governed by and interpreted in 
accordance with the laws of the State of Arizona. Any disputes hereunder shall be resolved 
in accordance with Exhibit A, Dispute Resolution. 

Section 14. No public utilitv. Nothiig in this Agreement shall make Griffith a public 
service corporation or other entity subject to the jurisdiction of the Arizona Corporation 
Commission (the "ACC"). In the event that Griffith is adjudicated to be a public service 
corporation or other entity subject to the jurisdiction of the ACC, the parties agree to 
renegotiate the terms of this Agreement in good faith so as to preserve to the maximum 
extent possible the economic effect of this Agreement while preventing Griffith from being 
an entity regulated by the ACC. 

Section 15. Confidentialitv. The County agrees to protect, to the extent permitted by 
law, the confidentiality of any proprietary information, trade secrets, other sensitive materials 
or confidential information of Griffith made available to the County prior to or during the 
term of this Agreement, provided that Griffith has clearly identified any such item as being 
codidential and not subject to release and so advised the County in writing of such 
confidentiality prior to any release of such item by the County. The County shall not issue 
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any press releases or any other public relations materials about Griffith’s or the Plant’s 
business related matters without the prior written approval of Griffith. 

Section 16. Attornev’s fees. In the event any legal proceedings, including arbitration, 
are instituted with respect to this Agreement, the substantially prevailing party shall be 
entitled, among other remedies, to recover reimbursement for their reasonable attorney’s 
fees, court costs and other related expenses incurred in connection therewith. 

Section 17. Agreement of parties. This Agreement, together with the Property Tax 
Legislation Agreement of even date herewith between the parties (the “Tax Agreement”) and 
the Infrastructure Agreement, constitutes the entire agreement of the parties with respect to 
the subject matter hereof and supersedes all provisions of the MOU with respect to the same . 
subject matter. This Agreement may not be modified or rescinded except in writing signed 
by both parties, and any attempted oral modification shall be void. 

Section 18. No third Dam beneficiaries. There are no third party beneficiaries of this 
Agreement, and no third party shall be entitled to claim any right or interest under or by 
reason of this Agreement or to enforce any provision of this Agreement. 

Section 19. Notices. All notices under this Agreement shall be in writing or by 
facsimile and shall be effective on the earlier of (i) the date when delivered in care of the 
address of such party set forth in this Agreement or the facsimile number so set forth or (ii) 
the date which is 3 days after mailing, postage prepaid, by certified or registered mail, return 
receipt requested, to such address. Each party may change their address or facsimile number 
by giving notice to the other party. 

Section 20. Additional acts. Each party shall do all such things and execute and 
deliver such other documents and instruments as may be reasonably necessary to effectuate 
this Agreement. 

Section 21. Assimments: bindinn nature. This Agreement shall be binding upon and 
inure to the benefit of the parties hereto and their respective permitted successors in interest 
and assigns, but in no event shall a party be relieved of its obligations hereunder without the 
express written consent of the other party. Griffith may freely assign its rights and interests 
under this Agreement, but only as part of a transfer of an interest in Griffith’s electrical 
generating station project or for financing purposes in any way related to such project. 
Griffith shall notify the County a reasonable time in advance of any contemplated assignment 
and shall provide the County a copy of the assignment instrument withiin 10 days after any 
such assignment. The County shall not assign any of its rights and interests herein except as 
specifically permitted with respect to joinder of an improvement district in certain of the 
provisions of this Agreement. Except as specifically permitted herein, any purported 
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assignment or transfer of all or any part of either party's rights in or interest under this 
Agreement shall be void. 

Section 22. Survival. The provisions of Sections 2, 15 and this Section shall survive 
the expiration or termination, for any reason, of this Agreement. 

Section 23. Severability. In the event any provision of this Agreement is declared to 
be unenforceable by a court of competent jurisdiction, the remaining provisions of this 
Agreement shall remain in full force and effect and the parties shall renegotiate the terms of 
this Agreement in good faith so as to preserve to the maximum extent possible the benefits 
and burdens intended to be accorded each party under this Agreement. 

Section 24. ExDenses of Nepotiation. Each party agrees to bear its own expenses 
incurred in connection with negotiating and executing this Agreement. 

Section 25. Force majeure. Neither party shall be liable for failure to carry out any 
of its obligations under this Agreement if such failure is caused by Force Majeure. A party 
rendered unable to fulfill any obligation under this Agreement by Force Majeure must make 
reasonable efforts to remove the inability in the shortest reasonable t h e  consistent with 
commercial practicability, and shall notify the other party in writing of such inability and the 
cause thereof within forty-eight (48) hours of the commencement thereof, of all efforts made 
to remove the inability, and of the time when the inability is removed. The time for 
completion of each delayed obligation shall be adjusted as necessary and agreed upon 
between the parties.. 

"Force Majeure" means any cause beyond the control of the party affected, and which 
the party affected is unable to overcome by reasonable efforts, including without limitation, 
acts of God, fire, flood, landslide, lightning, earthquake, humcane, tornado, storm, freeze, 
volcanic eruption, blight, famine, epidemic or quarantine, casualty, war, invasion, civil 
disturbance, explosion, or acts of public enemies. 

Section 26. Additional Detailed Contracts. The parties agree that they will from time 
to time negotiate in good faith such additional Detailed Contracts as may be or become 
necessary or desirable to implement the intent of this Agreement, the Infrastructure 
Agreement or the Tax Agreement. 

Section 27. Conditions to County's water interconnection and supuly oblinations. 
The County's obligations set forth in this Agreement are expressly conditioned upon and 
subject to all federal, state and local permits, consents, certificates and other authorizations 
("County Permits"). The County agrees that it will make all reasonable efforts to timely 
obtain the County Permits. 
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Section 28. Authorization. This Agreement becomes effective only after approval by 
the Board of Supervisors of the County and the board of managers of Griffith, and after 
being duly executed on behalf of each of the parties. Each party represents and warrants to 
the other party that this Agreement has been duly authorized, executed and delivered, that the 
person signing this Agreement on behalf of such party has full authority and power to do so, 
and that this Agreement is binding on such party in accordance with its terms. Each party 
further represents and warrants to the other party that such party has the full power and 
authority to enter into this Agreement and to perform all of such party’s obligations 
hereunder pursuant to applicable laws in effect as of the date of this Agreement, Among 
other provisions of law, the Board of Supervisors of the County has authority to engage in 
economic development activities such as those contemplated herein pursuant to A.R.S. 
Sections 11-251 et seq., 11-254 and 11-254.04. 

Section 29. A.R.S. Section 38-511. This Agreement is subject to the provisions of 
A.R.S. Section 38-511. 

IN WITNESS WHEREOF, and intending to be bound hereby, the parties have 
executed this Water Interconnection and Supply Agreement as of the date first written above. 

GRlFFITH ENERGY LE, 
a Delaware limited liability company 

COUNTY OF MOHAVE, 
a political subdivision of the State 

Address for notices: 

Griffith Energy LLC 
11350 Random Hills Rd., Suite 400 
Fairfax, Virginia 22030 
Attn: Executive Director 

Mohave County Manager 
809 East Beale 
Kingman, Arizona 86402-7000 

telephone 703-293-2600 
facsimile 703 -293-2659 

telephone 520-753-0729 
facsimile 520-753-0732 
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EXHIBIT A 
DISPUTE RESOLUTION PROCEDURE 

A. In the event of any disputes between the parties under this Agreement, such 
disputes shall be settled if possible by friendly negotiation. If settlement cannot be reached by- 
negotiation through senior representatives of the parties, then the dispute shall be f i ~ l l y  settled 
by arbitration. 

Each party shall have the right by giving notice to the other party to refer the dispute or 
controversy to arbitration at any time without recourse to common or commercial courts. 

The notice shall identify the name and the address of the arbitrator appointed by the party 1 

giving notice and the points of dispute. Within thirty (30) days after receipt of such notice, the 
other party shall give notice to the first party of the appointment and name and address of the 
second arbitrator. The two arbitrators so appointed shall appoint a third arbitrator within sixty 
(60) days after the appointment of the second arbitrator. If the other party fails to appoint the 
second arbitrator within thirty (30) days after receipt of notice of the appointment of the first 
arbitrator, or if the two arbitrators appointed by the parties fail to appoint a third arbitrator 
within sixty (60) days after the appointment of the second arbitrator, the American Arbitration 
Association (AAA) shall have the power, on request of any party, to make the appointments 
which have not been made. The seat of arbitration shall be in Phoenix, AriZo~, U.S.A. The 
arbitration shall be conducted in accordance with the Commercial Rules of the AAA in effect 
at that time, except that in the event of any conflict between those Commercial Rules and this 
Exhibit, the provisions of this Agreement shall govern. In arriving at their decision, the 
arbitrators shall consider the pertinent facts and circumstances and be guided by the terms and 
conditions of this Agreement, and if a solution is not found in the terms of this Agreement, the 
arbitrators shall apply the provisions of the law of the State of Arizona, U.S.A., excluding its 
conflict of law rules. The written decision of the arbitrators shall be made by majority vote, 
shall contain the reasons for the decision and shall be final and binding upon the parties. 

Neither party shall seek recourse to a court of law or other authority to appeal for review 
of the arbitration decision, unless fraud is involved in such decision. Reasonable expenses of 
the arbitration shall be paid as the arbitrators determine. All claims which the parties have 
against each other under this Agreement at the time of the demand for arbitration shall be 
consolidated and tried in the same proceeding on the demand of either party, if the arbitrators 
agree that such consolidation is feasible. For all purposes an arbitration award shall be 
considered to be legally binding when it has been issued pursuant to the procedure set forth in 
this Exhibit. The arbitral award, if any, shallbe enforceable in any court of competent 
jurisdiction. When the arbitral award is in settlement of a disputed item concerning which costs 
has been shared proportionally or paid by one party per this Agreement, the parties shall be 
entitled to claim, and the arbitrators shall award, interest on such costs required to be 
re-mbursed by one party to the other party from the date payments (by the party ultimately found 
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to be not responsible therefore) for the specific items were made to the date the payment of 
reimbursement therefor is made to such initially paying party. Interest on these costs shall 
accrue at a fluctuating rate per annum equal to the prime rate of the Wells Fargo Bank (or its 
successor) which is in effect during the time in question plus two percent (2%). The 
substantially prevailing party in any arbitration proceeding shall be awarded their reasonable 
attorneys' fees, arbitration costs- and other related expenses hcurred in connection therewith. 

B. If a dispute also involves a third party, the parties agree to use their best efforts 
to cause the third party to abide by the arbitration provisions set forth herein. 
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. 
WATER INTERCONNECTION AND SUPPLY AGREEMENT 

(Mohave County / Griffith Energy LLC) 

This Revised and Restated Water Interconnection and Supply Agreement (the “Agreement“) 
is entered into by and between Griffith Energy LLC, a Delaware limited liability company 
(“Griffith“), and the County of Mohave, a political subdivision of the State of Arizona (the 
“County“), as of the 4” day of September, 2007 (the “Effective Date”). 

Recitals 

A. On April 26, 1999 the parties entered into a Water Interconnection and Supply Agreement 
(“Agreement”) under which, among other things, the County agreed to supply certain quantities 
of water to Griffith’s nominal 600 MW electric generating plant located near the Griffith 
Interchange at 1-40, in Mohave County (the “Plant”) 

B. Pursuant to the Agreement, the County operates an existing County-owned water system that 
currently serves the water needs of the Plant as well as other water customers of the County. . 

C. Griffith wishes to use a portion of the water available under the Agreement to provide water 
to a new electric generating plant located adjacent to the Plant and owned by Northern Arizona 
Energy, LLC, a Delaware Limited Liability Company (“NAY). The new electric generating 
plant, the Northern Arizona Energy Project (“NAEP”) will consist of four (4) simple cycle 
combustion turbine generators having a combined generating capacity of 175 megawatts. 

D. Griffith and the County therefore have agreed to amend and restate this Agreement in its 
entirety to reflect modified water supply terms and conditions for the Plant; and coincident with 
execution of this Agreement, the County has agreed to execute a separate water supply agreement 
for the benefit of NAEP (the “NAE Agreement”) attached hereto as Exhibit B. 

E. Pursuant to this Agreement, Griffith has agreed to reduce its contract capacity entitlement to 
4,350 gallons per minute (gpm), thereby making available to the County 150 gpm of presently 
uncontracted capacity for the benefit of other potential hture water customers. Griffith’s 4,350 
gprn contract capacity represents a 450 gpm reduction from the original Griffith contract capacity 
of 4,800 gpm. When the County and NAE execute the water delivery agreement for NAEP, the 
Addendum attached hereto as Exhibit C (the “NAEP Addendum”) will be executed by the County 
and Griffith whereby Griffith will further reduce its contract capacity to 3900 gpm, thereby 
making available 450 gpm to NAE for the water requirement of the NAEP. Griffith has also 
agreed to bear the financial obligations set forth in Section 6.1.1 of this Agreement as allocable to 
(i) the 150 gpm of presently uncontracted capacity unless and until such capacity is requested for 
contracting by the County, and (ii) the 750 gpm of capacity being retained in the system to ensure 
reliable water delivery services to all of the water customers. 

F. Given the benefit to the County of (i) the limitation of County liability under this Agreement, 
(ii) the reduced water capacity allocation to the two generating plants and (iii) the resulting 
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availability of an additional 150 gpm of capacity for use by potential new water customers, the 
County will cooperate with Griffith and NAE and will not oppose NAE in the permitting and 

~ 

regulatory processes for the NAEP as firther provided in Section 28. 

Section 1. Definitions. 

1.1 Available Water System Production Capacitv shall mean the gallons per minute of 
actual production capacity of the Water System. 

1.2 Capital Reserved Replacement Account shall mean the cash reserves reasonably 
necessary to provide for the repair and replacement costs of major components of the Water 
System, including but not limited to spare parts and modifications to Water System components, 
but expressly excludes any reimbursement of prior County capital expenditures for the Water 
System. 

1.3 Griffith Maximum Contract Capacity shall mean four thousand, three hundred and fifty 
gallons per minute (4,350 gpm), subject to reduction to 3,900 gpm pursuant to the NAEP 
Addendum. 

1.4 Operation and Maintenance Costs shall mean the direct costs of personnel, 
administration, engineering, testing, tools, equipment, labor, materials, subcontractors, electric 
power, supplies, replacement, spare parts, insurance and all other direct costs and expenses 
required and incurred to operate and maintain the Water System, but shall not include any 
allocation of County general administrative overhead costs or any reimbursement of prior County 
capital expenditures for the Water System. 

1.5 Prudent Water Utility Practices shall mean the practices, methods, and acts engaged in 
or approved by a significant portion of the water utility industry in the State of Arizona during the 
relevant time period, or the practices, methods, and acts that, in the exercise of reasonable 
judgment in the light of the facts known at the time the decision was or is to be made, could have 
been expected to accomplish the desired result of managing, operating, and maintaining the Water 
System at a reasonable cost, reliability, safety, and expedition. Prudent Water Utility Practices 
does not require the use of the optimum practice, method or act, but orily requires the use of 
acceptable and reasonable practices, methods or acts generally accepted in the State of Arizona. 

1.6 Water System shall mean, collectively, the existing six (6 )  developed operating wells, the 
monitoring well, the water delivery system and the storage system owned and operated by the 
County in the Sacramento Valley, all as further described on Exhibit A. 

1.7 Water System Aquifer shall mean the Sacramento Valley aquifer accessible south of 
Oatman Road. 

1.8 Water System Capacity shall mean the total production capacity of the Water System, 
nominally rated at five thousand, seven hundred and fifty (5,750) gallons per minute for purposes 
of this Agreement. 

Section 2. Term. The term of this Agreement shall commence on the Effective Date and 
shall expire on December 3 1,2049. Griffith may terminate this Agreement at any time by giving 
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at least six (6) months written notice of termination to the County. The parties agree to negotiate 
in good faith any water supply requirements of the Plant after the expiration of this Agreement. 

Section 3. Water Supply. For the term of this Agreement, the County agrees to use its best 
efforts to deliver fiom the Water System to Grifith, all pursuant to the other terms set forth in this 
Agreement, the full water requirement of the Plant up to the Griffith Maximum Contract Capacity 
on a first priority basis as against all other customers on the Water System. At any time, Griffith 
may, at Griffith’s sole expense, develop and use other water supplies and water delivery services, 
including the development of new production wells in the Water System Aquifer, if necessary to 
satisfy all or part of the Plant’s needs; provided however, that this sentence shall not be construed 
to diminish Griffith‘s payment obligations, the County’s delivery obligation or other obligations 
under this Agreement with respect to the Water System. 

Section 4. Insufficient Available Water System Production Capacity. 

4.1. Curtailment Priority. In the event that for any reason the production capacity of the 
Water System is less than the total customer demand on the Water System from time to time, then 
(except as otherwise provided with respect to NAEP in the NAE Agreement) the water supply 
from the Water System to the other non-GriSth customers shall be reduced until the Available 
Water System Capacity and the Water System customer demand are in balance. In no event shall 
the supply to the Griffith Plant be interrupted or curtailed until all other customer demand being 
served from the Available Water System Production Capacity has been curtailed or eliminated as 
necessary to hlfill Griffith’s full priority requirement. 

4.2. Emergency Water Supply. In the event that for any reason the Available Water 
System Production Capacity is less than the full water requirement of the Plant, then under such 
emergency conditions the County shall use reasonable efforts, consistent with the County’s other 
contractual service obligations to other water users, to supply Griffith any such shortfall of water 
from any other well(s) or water delivery system(s) that may be owned or operated by the County, 
if any, until the Water System is restored to its full capacity. Griffith shall reimburse the County 
for all costs incurred to provide such emergency water supply. Reciprocally, any excess 
Available Water System Production Capacity not required for Griffith, NAEP or other Water 
System customers may be utilized by the County to provide temporary emergency water service 
to other County water customers, if any, on the same terms and conditions as applied to 
emergency service for Griffith, including cost reimbursement obligations. 

Section 5. Water System Capacity 

5.1. Confirming Water System Capacity For purposes of this Agreement, the Water 
System Capacity has been established to be 5750 gallons per minute. However, given the limited 
operating hours to date on the sixth well, which was developed by the County on well site number 
9 (the “Sixth Well”), and the lack of any history of sustziined concurrent pumping of all of the 
Water System wels, it is agreed that within 90 days of the Effective Date of this Agreement, the 
County will perform a pump test on the Sixth Well to confirm that it can reliably produce a 
minimum of 750 gpm and to determine any improvements that may be required to ensure such 
minimum pumping capacity. If the need for capital improvements to the Sixth Well is indicated 
by such testing, then the required improvements shall be undertaken by the County using funds 
from the Capital ReservesReplacemenf Account. . 
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5.2. Limitation on Water System Capacity Commitments The County agrees tha.t 
through the term of this Agreement any new or additional contract capacity commitments from 
the Water System to third party water users (other than NAE) will be strictly limited to 150 gpm 
in the aggregate, which is the amount released by Griffith to be held as uncontracted capacity in 
the Water System until the County requests it for contracting. The parties acknowledge that this 
express limitation and the release of such capacity from Griffith for the benefit of the County and 
third parties are partial consideration for this Agreement and the NAEP Agreement. 

5.3. Additional Production The Parties acknowledge and agree that the County is under 
no obligation to develop additional production wells or expand the production capability of the 
Water System, other than if mutually agreed upon in order to maintain the existing Water System 
Capacity. If, however, independent of this Agreement, the County develops or assumes from 
third parties the ownership and/or operation of additional well(s) and production capacity, then in 
order to ensure the integrity of the Water System and the County’s ability to perform its 
obligations under this Agreement, the following shall apply: (1) If such additional well(s) are 
drilled within two miles of the Water System’s existing wells, then the County shall integrate 
such additional well(s) with the Water System in accordance with Prudent Water Utility Practice, 
if (i) the County believes in its reasonable discretion that interconnection is feasible and will be 
beneficial to the operation of the Water System and the additional well(s), and (ii) the integration 
is acceptable to any third parties having rights to the additional well(s); and (2) If such additional 
well(s) are drilled beyond two miles of the Water System’s existing wells, then the County may, 
at the County’s discretion, integrate such well(s) with the Water System. In no event shall the 
rights of Griffith extend beyond the Water System as defined herein, except as may be provided 
in other provisions of this Agreement or in subsequent reciprocity agreements. 

Section 6. Invoices, Pavments and Reporting 

6.1. Invoices. The County shall invoice Griffith, and Griffith shall pay the County, for the 
Plant‘s water usage on a monthly basis in amounts determined as set forth in this Section. 
Payment of each invoice shall be due within thirty (30) days after receipt of the invoice by 
Griffith. 

6.1.1 Griffth’s share of the Operation and Maintenance Cost of the Water System and 
obligation to replenish the Capital ReservesReplacement Account shall be calculated as follows: 

Griffith Maximum Contract Capacity + Water System uncontracted capacity* / 
Water System Capacity 

Example: 

Month 1 Operation and Maintenance Cost = $10,000 
Month 1 Capital Reserves/Replacement Account replenishment = $700 

Griffith Maximum Contract Capacity = 

Total capacity charged to Griffith = 

4,350 
m* Water System uncontracted capacity* = 

5,250 
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Water System Capacity = 5,750 

5250 / 57.50 = 0.913 (91.3%) 

Griffith’s share of Operation and Maintenance Cost would be 91.3% of $10,000 or 
$9,130; and Griffith’s share of the Capital ReservesReplacement Account 
replenishment obligation would be 91.3% of $700, or $639 

*If, when and to the extent that the County enters into contract(s) for any of the 150 
gpm of capacity released by Griffith and available for future County contracting, then 
Griffith’s payment obligation attributable to Water System uncontracted capacity shall 
be reduced accordingly, pro rata. 

6.1.2 The County shall include in the monthly invoices and Griffith shall pay to the 
County all State of Arizona water use, sales, transaction privilege, use and other such water 
supply taxes associated with the Co~nty’s provision of water delivery services for the Plant as 
may be actually assessed to the County by, and paid by the County to, the Arizona Department of 
Revenue or other duly authorized taxing authority on account of such services under laws and 
regulations in effect from time to time during the term of this Agreement. In addition, if in the 
hture the Count adopts an excise tax or other such tax of general applicability to such services, it 
shall apply to water delivery to Griffith under this Agreement. When accounting for and 
invoicing Griffith for taxes due, the County shall not apply a tax charge to Griffith greater than 
the tax liability actually owed and paid by the County to the taxing authorities. 

6.1.3 The County will invoice Griffith annually no later than March 1 for payment due on 
April 1 st in accordance with the following schedule: 

April 1,2008 $10,000 
April 1,2009 50,000 
April 1,2010 40,000 
April I , 201 1 40,000 

This provision does not create a new obligation of Griffith to the County, but is embodied in this 
Agreement solely to affirm Griffith’s continuing obligation to make such payments to the County, 
notwithstanding that the First Revised Implementation Agreement dated October 16,2000, 
between the Parties, on which such obligation is based, is integrated in and superseded by this 
Agreement. 

6.2. Procedure for Determining Amount. 

6.2.1 Budgets and Payments The Operation and Maintenance Cost and Capital 
Reserverneplacement Cost Budget for the Water System (the  budget^^^) for fiscal year July I ,  
2007 to June 30,2008 are included as Appendix 1. For each succeeding year, the annual Budgets 
shall be established in accordance with the budget process set forth in Section 6.2.2 and shall be 
based on the prior year’s actual costs plus or minus any reasonably anticipated differences in 
Operation and Maintenance Costs and Capital ReserveReplacement, and including adjustments 
to reconcile any overpayments or underpayments by Griffith as compared to the actual cash 
expenditures during the previous fiscal year. Griffith’s share of the Approved Budgets shall be 
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0 charged to Griffith in 12 equal monthly installments during the following year, regardless of 
actual water usage by the Plant during any particular month. Any adjustment from the prior fiscal 
year reconciliation shall be applied to the monthly invoices beginning with the month after the 
County has closed the prior year's accounting books (typically the end of August) and will be 
applied in equal installments for the remaining months of that fiscal year. 

6.2.2 Budget Consultation No later than May 1 of each year, the County shall provide 
the Budgets to Griffith and shall hold a Budget consultation meeting with Grifith representatives 
within 30 days of issuance of the Budgets. The Parties will in good faith, jointly review and 
examine all components of the Budgets, and the County will give due consideration to the 
integration of Griffith's comments and recommendations into the final Budgets to be submitted to 
the Mohave County Board of Supervisors for approval by August of each year. 

6.3. Reporting. The County and Griffith mutually agree to promptly provide upon 
request by the other party, all data, engineering evaluations and reports specific to the Water 
System obtained by the County and/or Griffith during Water System operations and groundwater 
monitoring. In addition, the County shall provide to Griffith a quarterly report that will include, at 
a minimum, the following information: 

6.3.1 An executive summary of the operations and maintenance of the Water System 
during the prior quarter; 

6.3.2 A description of all maintenance activities that were performed on the Water System 
during the prior quarter; 

6.3.3 A description of the performance of each well and any outages that were 
experienced during the prior quarter, including cause, outage duration and remedy; 

6.3.4 A cash flow statement for each of the accounts used to manage the cash activities for 
Operations and Maintenance Costs and the Capital ReserveReplacement Account for the Water 
System, including beginning balance, payments from customers, expenditures on the Water 
System and ending balance for the quarter. The cash balance as of June 30,2007 of each account 
is presented in Appendix 2. 

6.4. Water System Funds Management. 

6.4.1 Cash Management Cash for the Operations and Maintenance account and the 
Capital ReserveReplacement account shall be managed in separate fund accounts and shall not be 
commingled with any other County cash accounts. Interest earned on such fund accounts shall 
accrue to the benefit the system and shall serve to offset future Budgets. 
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6.4.2 Capital Reserve/Replacement Account Management, Cap, and Emergency 
Supplement. The Capital Reservefieplacement Account balance as of June 30,2007 was 
$726,000 (Appendix 2). The Parties agree that no additional invoices seeking payments to the 
Capital ReserveReplacement Account will be issued by the County until such time as that 
balance falls below Five Hundred Thousand ($500,000.00), and that thereafter the Capital 
ReserveReplacement Account shall at no time exceed Five Hundred Thousand ($500,000.00) 
(the “Reserves Cap”). At any time when the Capital ReserveReplacement Account balance 
equals or exceeds the Reserves Cap, the County shall suspend monthly Capital 
ReserveReplacement charges until such time as that balance falls below the Reserves Cap. 
the event of an emergency requiring capital expenditures for the Water System exceeding the 
Capital ReserveReplacement Account balance, and after written notice from the County to 
Griffith setting forth the details of the emergency and the proposed excess capital expenditures, 
the County shall issue an emergency supplemental budget invoice to the customers of the Water 
System. The supplemental budget invoice shall include a description of any Water System 
failures or pending failures, the recommended emergency repairs or other remedies, and a detailed 
estimate of the cost to perform the work. Within five ( 5 )  days of receipt of the supplemental 
budget invoice from the County, Griffith shall pay its ailocable share of such funding request. 
The parties acknowledge that the County cannot obligate County general funds and does not have 
access to any other financing sources; and, therefore, the County can only advance and perform 
such emergency repair work to the extent that the funds are available in the Capital 
ReservesReplacement Account or are received from the Water System customers pursuant to the 

In 

supplemental budget invoice. 

6.4.3 Separation of Accounting The County shall account for all Operation and 
Maintenance Cost and Capital Reserves/Replacement Account activity separately as incurred for 
the Water System and any future expansion of production wells andor distribution system, and 
shall maintain books and records in accordance with generally accepted accounting principles so 
as to provide Griffith and other customers with documented verification of the appropriate 
attributions and allocations of costs. 

6.4.4 Audits Griffith shall have the right, at Griffith’s sole expense, to audit all 
accounts and funds, and all related accounting, operations, maintenance and other books and 
records, in any manner reasonably related to the Water System andor its management, operation 
or maintenance. The County shall fully cooperate with such audits, and Griffith shail reimburse 
the County upon presentation of an invoice and explanation for any material costs incurred by the 
County in cooperating with such audits. 

Section 7. Expansion to Serve New Customers. Griffith shall not be responsible or liable 
under any circumstances or any provision of this Agreement for any capital costs related to any 
expansion of or improvements to the Water System or any future water-related County-owned 
facilities made for the purpose of providing new water service to other water users. 

Section 8. Shortape of Water Should there be, at any time and for whatever reason, 
insufficient water in the Water System Aquifer to supply Griffith’s water requirements through 
the Water System after implementation of Prudent Water Utility Practices and appropriate capital 
expenditures, e.g., lowering of pump depth settings, deepening of wells, addition of new wells, 
etc., and after application of the priority and curtailment provisions of this Agreement, then 
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Griffith and the County shall cooperate to address reasonable measures intended to resolve the 
shortage and access additional water supplies at the expense of Griffth and all other users who 
may elect to benefit fiom such measures. 

Section 9. Operation and Maintenance of Water System. The County shall at all times 
operate and maintain the Water System in accordance with Prudent Water Utility Practices in 
order to deliver sufficient water from the Water System to satisfy the water supply obligations of 
this Agreement. The County shall give Griffith access to all wells and other components of the 
Water System and any other County owned and operated wells in the Water System Aquifer, 
including any monitoring wells, so that Griffith can perform, in its sole discretion and at its sole 
expense, (i) inspections of the physical Water System, and (ii) the aquifer and subsidence 
monitoring and reporting required of Griffth in the A ~ ~ Z O M  Corporation Commission’s 
Certificate of Environmental Compatibility with respect to Griffith. Griffith shall provide the 
County (i) a copy of any water related compliance reports issued to State or Federal agencies in 
accordance with Griffith‘s permits to operate and (ii) other studies or reports conducted or 
authorized by Griffith related to the Water System or the Water System Aquifer. 

Section 10. Water Pressure and Quality. The County shall operate and maintain the Water 
System to provide at all times a sufficient minimum pressure to deliver 30 pounds per square inch 
gauge of water at the interconnection point at the property boundary of the Griffith Plant site 
referenced to an elevation of 2,490 feet, at a flow rate equal to the Griffith Maximum Contract 
Capacity. Without limiting the foregoing water pressure obligation, the County shall give Griffith 
at least 90 days prior notice of any change in the Water System of which the County has 
knowledge that would or may affect the water pressure or water quality at the Plant site, provided, 
however, that if the County cannot reasonably give Griffith such 90 days advance notice due to 
the unexpected nature of any such change, the County, nonetheless, shall give Griffith as many 
days prior notice of the change as reasonably possible. 

Section 11. Use of Improvement Districtls) by Countv. The parties acknowledge that the 
Plant site and the Water System are located within the boundaries of the Golden Valley 
Improvement District No. 2 (“GVID 2”), although such district is currently not functioning. The 
County agrees that if GVID 2 or any other such applicable special taxing district ever begins 
actively functioning, the County will take reasonable actions consistent with its legal obligations 
with respect to the formation andor approval or expansion of such district(s) and any taxes or 
assessments assessed with respect thereto in order to prohibit the Water System from being 
included within, assigned to, or in any other manner made subject to GVID 2 or any other such 
district in any respect that could alter net economic effect of this Agreement to Griffith, except to 
the extent hereafter approved in writing by Griffith at Griffith’s sole discretion prior to such 
action. 

Section 12. Defaults and Remedies. 

12.1. Remedies of the County for Griffith Default. If Griffith is at any time in default 
of any of its payment obligations hereunder, it shall be subject to a claim for damages. In 
addition, if the payment default exists with respect to the County’s monthly invoices to Griffith 
for water service to the Plant, the County may disconnect water service to the Plant in accordance 
with the County’s standard rules, if any, relating to such water service disconnections; provided, 
however, that no disconnection may be made sooner than 60 days after Griffith’s receipt of a 

MOHAVE-008 



separate notice of disconnection from the County or such longer notice as is required by any 
standard rule of the County and only if Griffith fails to pay the overdue amount in full within the 
notice period, including the County’s standard interest and penalties for water service, if any. 

12.2. Remedies of Griffith for County default. If Grifftth believes in good faith, at any 
time, that the County is in default of any of its obligations hereunder, including but not limited to, 
failure of the County to properly operate or maintain the Water System in accordance with 
Prudent Water Utility Practices, then Griffith shall immediately notify the County and the parties 
shall, as soon as possible, discuss possible solutions and the County shall promptly commence 
and diligently pursue an appropriate cure to completion within the shortest reasonable time frame 
possible. If Grifftth believes in good faith and upon substantial evidence that the County is in 
default of any of its obligations hereunder, and such default does or may imminently result in 
insufficient water being available to the Plant, then Griffith shall have the right, following 
discussions with the County and upon at least two (2) days prior Written notice to the County 
during which period the County fails to cure such default so as to eliminate the threat of 
insufficient water being available to the Plant, to immediately remedy any and all such defaults in 
any manner deemed reasonable by Griffith, provided, however, that all such determinations by 
Griffith shall be made in accordance with Prudent Water Utility Practices. Griffith’s right to cure 
shall continue until the County has fully cured all such defaults. In such circumstances, Griffith 
shall have all rights and powers needed to restore and assure the delivery of adequate water to the 
Plant and Griffith and the County shall cooperate in the exercise of same. Except as otherwise 
specifically set forth in this Agreement, with respect to any default of the County under this 
Agreement, Griffith shall also be entitled to do any one or more of the following: (i) seek 
alternative water supplies and (ii) obtain specific performance of any or all of the County’s 
obligations hereunder. It shall not be deemed a default of the County if the Water System 
becomes temporarily disabled due to an event of Force Majeure as defined in Section 25 below, 
provided that the County promptly commences and diligently pursues appropriate repairs to 
completion within the shortest reasonable time frame possible. 

@ 
. 

12.3. Limitation of Liability. All remedies shall be cumulative and not exclusive except 
to the extent expressly provided below in this paragraph. In addition to their respective rights and 
remedies under the above provisions of this Section, each party shall also have all such additional 
rights and remedies as may be available to such party under this Agreement or applicable law, 
except as follows: (i) The County shall have no liability for consequential damages or lost profits 
of Griffith; (ii) the County’s liability for damages to Griffith and NAEP is expressly and 
cumulatively limited to an annual cap of five hundred thousand dollars ($500,000) plus any hnds 
in the Capital ReserveReplacement Account. 

12.4. Indemnity. Griffith agrees to hold harmless, defend and indemnify the County, and 
its officers, employees attorneys and agents, from and against any and all third party claims, suits, 
actions, debts, damages (including foreseeable and unforeseeable consequential damages), costs, 
losses, obligations, judgments, charges, and expenses (including attorneys’ fees), that arise from 
provision of electricity from the Griffith Piant, provided that Griffith shall have the right to select 
and manage defense counsel. This indemnity in no way limits Griffith’s remedies for County 
default under Sections 12.2 and 12.3 

Section 13. Apulicable Law. This Agreement shall be governed by and interpreted in 
accordance with the laws of the State of Arizona. The parties agree to stipulate that exclusive 
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@ venue for any action brought by either party to enforce this Agreement shall be in Maricopa 
County Superior Court, Phoenix, Arizona. 

Section 14. Confidentiality. The County agrees to protect, to the extent permitted by law, 
the confidentiality of any proprietary information, trade secrets, other sensitive materials or 
confidential information of Griffith made available to the County prior to or during the term of 
this Agreement, provided that Griffith has clearly identified any such item as being confidential 
and not subject to release and so advised the County in writing of such confidentiality prior to any 
release of such item by the County. 

Section 15. Attorney’s Fees. In the event any legal proceedings, including arbitration, are 
instituted with respect to this Agreement, the substantially prevailing party shall be entitled, 
among other remedies, to recover reimbursement for their reasonable attorney’s fees, court costs 
and other related expenses incurred in connection therewith. 

Section 16. Entire Apreement of Parties. This Agreement constitutes the entire agreement 
of the Parties with respect to the specific subject matter hereof, and amends and supersedes in 
their entirety the Water Interconnection and Supply Agreement dated April 26, 1999, and the 
Connection Fee Agreement (Amendment No. 1 to the Water Interconnection and Supply 
Agreement) dated October 10,2000. This Agreement may not be modified or rescinded except in 
writing signed by both Parties, and any attempted oral modification shall be void. 

Section 17. No Third-partv Beneficiaries. Except for those limited benefits specified for 
Northern Arizona Energy, LLC, there are no third party beneficiaries of this Agreement, and no 
third party shall be entitled to claim any right or interest ?der or by reason of this Agreement or 
to enforce any provision of this Agreement. 

@ 
Section 18. Notices. All notices under this Agreement shall be in writing or by facsimile 

and shall be effective on the earlier of (i) the date when delivered in care of the address of such 
party set forth in this Agreement or the facsimile number so set forth or (ii) the date which is 3 
days after mailing, postage prepaid, by certified or registered mail, return receipt requested, to 
such address. Each party may change their address or facsimile number by giving notice to the 
other party. 

Section 19. Additional Acts. Each party shall do all such things and execute and deliver 
such other documents and instruments as may be reasonably necessary to effectuate this 
Agreement. 

Section 20. Assimments; Binding. Nature. This Agreement shall be binding upon and inure 
to the benefit of the parties hereto and their respective permitted successors in interest and 
assigns, but in no event shall a party be relieved of its obligations hereunder without the express 
written consent of the other party. Griffith may freely assign its rights and interests under this 
Agreement upon thirty (30) days prior written notice to the County. Griffith shall provide the 
County a copy of the assignment instrument within 10 days after any such assignment. The 
County shall not assign any of its rights and interests herein unless approved in writing by Griffith 
prior to such assignment. Except as specifically permitted herein, any purported assignment or 
transfer of all or any part of either Party’s rights in or interest under this Agreement shall be void. 

. 
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Section 21. Exhibits. The lettered Exhibits and Appendices referred to in this Agreement 
and attached hereto are hereby incorporated as part of this Agreement as if each were set forth in 
its entirety in the text of this Agreement. 

Section 22. Severabilitv. In the event any provision of this Agreement is declared to be 
unenforceable by a court of competent jurisdiction, the remaining provisions of this Agreement 
shall remain in full force and effect and the parties shall renegotiate the terms of this Agreement 
in good faith so as to preserve to the maximum extent possible the benefits and burdens intended 
to be accorded each party under this Agreement. 

Section 23. Expenses of Negotiation. Upon execution of this Agreement by both Parties, 
the County shall invoice Griffith for, and within 30 days after receipt of such invoice Griffith 
shall reimburse the County for, up to Sixty Thousand Dollars ($60,000.00) of attorneys’ fees 
actually incurred by the County in connection with this Agreement andor the ongoing NAEP 
permitting proceedings; and, except for such reimbursement, each party agrees to bear its own 
expenses incurred in connection with negotiating and executing this Agreement. 

Section 24. Force Maieure. Neither party shall be liable for failure to carry out any of its 
obligations under this Agreement if such failure is caused by Force Majeure. A party rendered 
unable to fulfill any obligation under this Agreement by Force Majeure must make reasonable 
efforts to remove the inability in the shortest reasonable time consistent with commercial 
practicability, and shall notify the other party in writing of such inability and the cause thereof 
within forty-eight (48) hours of the commencement thereof, of all efforts made to remove the 
inability, and of the time when the inability is removed. The time for completion of each delayed 
obligation shall be adjusted as necessary and agreed upon between the parties. 

“Force Majeure“ means any cause beyond the control of the party affected, and which the 
party affected is unable to overcome by reasonable efforts, including without limitation, acts of 
God, fire, flood, drought, landslide, lightning, earthquake, hurricane, tornado, storm, freeze, 
volcanic eruption, blight, famine, epidemic or quarantine, casualty, war, invasion, civil 
disturbance, explosion, or acts of public enemies and land subsidence. 

Section 25. Conditions to County’s Oblications. The County’s obligations set forth in this 
Agreement are expressly conditioned upon and subject to-all federal, state and local permits, 
consents, certificates and other authorizations, if any, and the County agrees that it will make all 
reasonable efforts to timely obtain, and thereafter comply with the terms and conditions of, such 
permits, consents, certificates and other authorizations. 

Section 26. Authorization. This Agreement becomes effective only after approval by the 
Board of Supervisors of the County and the Manager(s) of Griffith Energy LLC, and after being 
duly executed on behalf of each of the parties. Each party represents and warrants to the other 
party that this Agreement has been duly authorized, executed and delivered, that the person 
signing this Agreement on behalf of such partyhas full authority and power to do so, and that this 
Agreement is binding on such party in accordance with its terms. Each party hrther represents 
and warrants to the other party that such party has the full power and authority to enter into this 
Agreement and to perform all of such party’s obligations hereunder pursuant to applicable laws in 
effect as of the date of this Agreement. Among other provisions of law, the Board of Supervisors 
of the County has authority to engage in economic development activities such as those 
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contemplated herein pursuant to A.R.S. Sections 11-251 et seq., 11-254 and 11-254.04. 
a 

Section 27. NAEP Agreement. This Agreement is expressly conditioned upon the County’s 
concurrent execution of the NAE Agreement and this Agreement. However, the NAE Agreement 
will not become effective unless and until (i) Griffith and the County sign the NAEP Addendum 
and (ii) NAE signs the NAE Agreement. 

Section 28. County Cooperation. The County covenants that it will cooperate with and will 
not oppose NAE’s efforts to develop the NAEP and obtain all permits, including but not limited 
to, the Certificate of Environmental Compatibility fiom the Arizona Corporation Commission and 
an affirmative decision by Western Area Power Administration of no significant environmental 
impacts in accordance with the National Environmental Policy Act process. Further, the County 
and Griffith agree to discuss the mutual feasibility of a transfer of a portion of Water System to 
Grifflth. 

Section 29. A.R.S. Section 38-51 1. This Agreement is subject to the provisions of A.R.S. 
Section 38-5 1 1. 
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IN WITNESS WHEREOF, and intending to be bound hereby, the parties have executed 
this Revised and Restated Water Interconnection and Supply Agreement as of the date first 
written above. 

GRIFFITH ENERGY LLC, 
a Delaware limited liability company 

By: 
Its: 

Address for notices: 

Griffith Energy LLC 
P. 0. Box 35 19 
Kingman, A 2  86402-35 19 

Telephone 928-7 18-0102 

APPROVED AS TO FORM: 

Robert A. Taylor 
Chief Civil Deputy County Attorney 

COUNTY OF MOHAVE, 
a political subdivision of the State of Arizona 

By: 
Its: 

Address for notices: 

Mohave County Manager 
P. 0. Box 7000 
Kingman, Arizona 86402-7000 

telephone 928-753-0729 
facsimile 928-753-0732 
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Appendix 1 
2007/2008 Fiscal Year Water System Budgets 

Referenced in Section 6.2.1 - To be provided by the County 
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Page 326 of 417 Mohave County Adopted Budget 
Budget Year 2007-2008 

2006-2007 2006-2007 2007-2008 
850 - 1-40 WATER CORRIDOR PROJECT Budget Actual Adopted Budget 

41400 -TOOLS & EQUIPMENT UNDER$1000 !,OOO 476 500 
Total Supplies 8,000 7,449 7,200 



Page 327 of 41 7 Mohave County Adopted Budget 
Budget Year 2007-2008 

2007-2008 2006-2007 2006-2007 
850 - 1-40 WATER CORRIDOR PROJECT Budget Actual Adopted Budget 

85094950 - E40 IND DEV WATER OPERATIONS 
Expenditures 

Total Capital 334,777 36,208 0 

Total Expenditures 2,075.845 809,70 1 2,466,735 

Net total for 85094950 - 1-40 IND DEV WATER OPERATIONS 196.986 125,030 l,4 16,125 

a 

a 
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Appendix 2 
Operation and Maintenance Account and Capital Reserve Replacement Account Balances 

as of June 30,2007 

Referenced in Section 6.3.4 - to be provided by the County 
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EXHIBIT A 

Water System 

The Water System consists of the existing six (6) water production wells, the monitoring well, the 
water delivery system and the storage system presently owned and operated by Mohave County. 

The water production well sites are currently numbered as Well Numbers 5 , 6 , 7 , 8 , 9  and 10. 

The water delivery system consists of the existing pipelines, 12 inches, 16 inches, 18 inches and 
20 inches in diameters, connecting the wells sites to the steel storage tank, which has a storage 
capacity of approximately 1.5 million gallons. 
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EXHIBIT B 
NAE AGREEMENT 
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WATER INTERCONNECTION AND SUPPLY AGREEMENT 

(Mohave County / Northern Arizona Energy, LLC) 

This Water Interconnection and Supply Agreement (the “Agreement“) is entered into by and 
between Northern Arizona Energy, LLC, a Delaware limited liability company (“NAE“), and the 
County of Mohave, a political subdivision of the State of Arizona (the “County”), as of date that 
NAE signs this Agreement (the “Effective Date”). 

Recitals . 

A. The County operates a water system consisting of the six (6) production wells, a monitoring 
well, a water delivery system and a storage system, all of which are hrther described on Exhibit 
A and are collectively defined for purposes of this Agreement as the “Water System”. 

B. On 
certain NAEP Addendum (the “Addendum”) to the Revised and Restated Water Interconnection 
and Supply Agreement dated September 4,2007 (“The Griffith Agreement”). Pursuant to the 
Addendum, the County and Griffith agreed to reduce the County’s capacity commitment under 
the Griffith Agreement to supply water to Griffith’s nominal 600 MW electric generating plant 
located near the Griffith Interchange at 1-40, in Mohave County (the “Griffith Facility”), and to 
make available to NAE, 450 gallons per minute (“gpm”) of capacity from the Water System to 
meet the water requirements of NAE’s new electric generating plant, the Northern Arizona 
Energy Project (“NAEP or “Plant”), which will consist of four (4) simple cycle combustion 
turbine generators having a combined nominal generating capacity of 175 megawatts. 

the County and Griffith Energy, LLC (“Griffith”) executed that 

C. Therefore, NAE and the County are entering into this Agreement to set forth the water supply 
terms and conditions for the Plant as a separate agreement from the Griffith Agreement. 

Section 1. Definitions. 

1.1 Available Water System Production Capacity shall mean the gallons per minute of 
actual production capacity of the Water System. 

1.2 Capital Reserved Replacement Account shall mean the cash reserves reasonably 
necessary to provide for the repair and replacement costs of major components of the Water 
System, including but not limited to spare parts and modifications to Water System components, 
but expressly excludes any reimbursement of prior County capital expenditures for the Water 
System. 

1.3 NAEP Maximum Contract Capacity shall mean four hundred fifty gallons per minute 
(450 gpm). 

1.4 Operation and Maintenance Costs shall mean the direct costs of personnel, 
administration, engineering, testing, tools, equipment, labor, materials, subcontractors, electric 
power, supplies, replacement, spare parts, insurance and all other direct costs and expenses 
required and incurred to operate and maintain the Water System, but shall not include any 
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allocation of County general administrative overhead costs or any reimbursement of prior County 
capital expenditures for the Water System. 

1.5 Prudent Water Utilitv Practices shall mean the practices, methods, and acts engaged in 
or approved by a significant portion of the water utility industry in the State of Arizona during the 
relevant time period, or the practices, methods, and acts that, in the exercise of reasonable 
judgment in the light of the facts known at the time the decision was or is to be made, could have 
been expected toaccomplish the desired result of managing, operating, and maintaining the Water 
System at a reasonable cost, reliability, safety, and expedition. Prudent Water Utility Practices 
does not require the use of the optimum practice, method or act, but only requires the use of 
acceptable and reasonable practices, methods or acts generally accepted in the State of Arizona. 

1.6 Water System shall mean, collectively, the existing six (6) developed operating wells, the 
monitoring well, the water delivery system and the storage system owned and operated by the 
County in the Sacramento Valley, all as further described on Exhibit A. 

1.7 Water Svstem Aquifer shall mean the Sacramento Valley aquifer accessible south of 
Oatman Road. 

1.8 Water System Capacitv shall mean the total production capacity of the Water System, 
nominally rated at five thousand, seven hundred and fifty (5,750) gallons per minute for purposes 
of this Agreement. 

Section 2. Term. The term of this Agreement shall commence on the Effective Date and 
shall expire fifty years thereafter. NAE may terminate this Agreement at any time by giving at 
least six (6) months written notice of termination to the County. The parties agree to negotiate in 
good faith any water supply requirements of the Plant after the expiration of this Agreement. 

Section 3. Water Supply. For the term of this Agreement, the County agrees to use its best 
efforts to deliver from the Water System to NAE, all pursuant to the other terms set forth in this 
Agreement, the full water requirement of the Plant up to the NAEP Maximum Contract Capacity 
on a first priority basis as against all other customers on the Water System. At any time, Griffith 
and/or NAE may, at it’shheir sole expense, develop and use other water supplies and water 
delivery services, including the development of new production wells in the Water System 
Aquifer, if necessary to satisfy all or part of the Plant’s needs; provided however, that this 
sentence shall not be construed to diminish NAE’s payment obligations, the County’s delivery 
obligation or other obligations under this Agreement with respect to the Water System. 

Section 4. Insufficient Available Water System Production Capacity. 

4.1. Curtailment Priority. In the event that for any reason the production capacity of the 
Water System is less than the total customer demand on the Water System fiom time to time, then 
the water supply from the Water System >o the other non-Griffith customers shall be reduced until 
the Available Water System Capacity and the Water System customer demand are in balance. 
With the exception of supply to the Griffith Facility, in no event shall the supply to the Plant be 
intempted or curtailed until all other non-Griffith customer demand being served from the 
Available Water System Production Capacity has been curtailed or eliminated as necessary to 
fulfill NAE’s requirement. 
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4.2. Emergency Water Supply. In the event that for any reason the Available Water 
System Production Capacity is less than the combined full water requirement of the Griffith Plant 
and the NAEP, then under such emergency conditions the County shall use reasonable efforts, 
consistent with the County’s other contractual service obligations to other water users, to supply 
Griffith and NAE any such shortfall of water from any other well(s) or water delivery system(s) 
that may be owned or operated by the County, if any, until the Water System is restored to its full 
capacity. NAE shall reimburse the County for all costs incurred to provide such emergency water 
suppIy. Reciprocally, any excess Available Water System Production Capacity not required for 
NAEP, Griffith or other Water System customers may be utilized by the County to provide 
temporary emergency water service to other County water customers, if any, on the same terms 
and conditions as applied to emergency service for NAE, including cost reimbursement 
obligations. 

Section 5. Water Svstem Capacity 

5.1. Water System Capacity. For purposes of this Agreement, the Water System 
Capacity has been established to be 5,750 gallons per minute. 

5.2. Additional Production. The Parties acknowledge and agree that the County is under 
no obligation to develop additional production wells or expand the production capability of the 
Water System, other than if mutually agreed upon in order to maintain the existing Water System 
Capacity. If, however, independent of this Agreement, the County develops or assumes from 
third parties the ownership andor operation of additional well(s) and production capacity, then in 
order to ensure the integrity of the Water System and the County’s ability to perform its 
obligations under this Agreement, the following shall apply: (1) if such additional well(s) are 
drilled within two miles of the Water System’s existing wells, then the County shall integrate 
such additional well(s) with the Water System in accordance with Prudent Water Utility Practice 
if (i) the County believes in its reasonable discretion that interconnection is feasible and will be 
beneficial to the operation of the Water System and the additional well(s), and (ii) the integration 
is acceptable to any third parties having rights to the additional well(s); and (2) if such additional 
well(s) are drilled beyond two miles of the Water System’s existing wells, then the County may, 
at the County’s discretion, integrate such well(s) with the Water System. In no event shall the 
rights of Griffth extend beyond the Water System as defined herein, except as may be provided 
in other provisions in this Agreement or in subsequent reciprocity agreements. 

Section 6. Invoices, Payments and Reporting 

6.1. Invoices. The County shall invoice NAE, and NAE shall pay the County, for the 
Plant’s water usage on a monthly basis in amounts determined as set forth in this Section. 
Payment of each invoice shall be due within thirty (30) days after receipt of the invoice by NAE. 

6.1.1 NAE’s share of the Operation and Maintenance Cost of the Water System and 
obligation to replenish the Capital ReservesReplacement Account shall be calculated as follows: 

NAEP Maximum Contract Capacity + Water System uncontracted capacity* / Water 
System Capacity 
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Example: 

Month 1 Operation and Maintenance Cost = $10,000 
Month 1 Capital ReserveslReplacement Account replenishment = $700 

Total capacity charged to NAE = 450 

Water System Capacity = 5,750 

450/5750 = 0.0783 (7.83%) 

NAE’s share of Operation and Maintenance Cost would be 7.83% of $10,000 or $783; 
and NAE’s share of the Capital ReservedReplacement Account replenishment 
obligation would be 7.8% of $700, or $54.78. 

6.1.2 The County shall include in the monthly invoices and NAE shall pay to the County 
all State of Arizona water use, sales, transaction privilege, use and other such water supply taxes 
associated with the County’s provision of water delivery services for the Plant as may be actually 
assessed to the County by, and paid by the County to, the Arizona Department of Revenue or 
other duly authorized taxing authority on account of such services under laws and regulations in 
effect from time to time during the term of this Agreement. In addition, if in the future the Count 
adopts an excise tax or other such tax of general applicability to such services, it shall apply to 
water delivery to NAE under this Agreement. When accounting for and invoicing NAE for taxes 
due, the County shall not apply a tax charge to NAE greater than the tax liability actually owed 
and paid by the County to the taxing authorities. 0 

6.2. Procedure for Determining Amount. 

6.2.1 Budgets and Payments. The Operation and Maintenance Cost and Capital 
Reserve/Replacement Cost Budget for the Water System (the “Budgets”) for fiscal year July 1, 
2007 to June 30,2008 are included as Appendix 1. For each succeeding year, the annual Budgets 
shall be established in accordance with the budget process set forth in Section 6.2.2 and shall be 
based on the prior year’s actual costs plus or minus any reasonably anticipated differences in 
Operation and Maintenance Costs and Capital ReserveReplacement, and including adjustments 
to reconcile any overpayments or underpayments by NAE as compared to the actual cash 
expenditures during the previous fiscal year. NAE’s share of the Approved Budgets shall be 
charged to NAE in 12 equal monthly installments during the following year, regardless of actual 
water usage by the Plant during any particular month. Any adjustment from the prior fiscal year 
reconciliation shatl be applied to the monthly invoices beginning with the month after the County 
has closed the prior year’s accounting books (typically the end of August) and will be applied in 
equal installments for the remaining months of that fiscal year. 

6.2.2 Budget Consultation. No later than May 1 of each year, the County shall provide 
the Budgets to NAE and shall hold a Budget consultation meeting with NAE representatives, in 
conjunction with Griffith representatives, within 30 days of issuance of the Budgets. The Parties 
will in good faith, jointly review and examine all components of the Budgets, and the County will 
give due consideration to the integration of NAE‘s comments and recommendations into the final 
Budgets to be submitted to the Mohave County Board of Supervisors for approval by August of @ 
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a each year. 

6.3. Reporting. The County and NAE mutually agree to promptly provide upon request 
by the other party, all data, engineering evaluations and reports specific to the Water System 
obtained by the County andor NAE during Water System operations and groundwater 
monitoring. In addition, the County shall provide to NAE a quarterly report that will include, at a 
minimum, the following information: 

6.3.1 An executive summary of the operations and maintenance of the Water System 
during the prior quarter; 

6.3.2 A description of all maintenance activities that were performed on the Water System 
during the prior quarter; 

6.3.3 A description of the performance of each well and any outages that were 
experienced during the prior quarter, including cause, outage duration and remedy; 

6.3.4 A cash flow statement for each of the accounts used to manage the cash activities for 
Operations and Maintenance Costs and the Capital Reserve/Replacement Account for the Water 
System, including beginning balance, payments from customers, expenditures on the Water 
System and ending balance for the quarter. The cash balance as of June 30,2007 of each account 
is presented in Appendix 2. 

6.4. Water System Funds Management. 

6.4.1 Cash Management Cash for the Operations and Maintenance account and the 
Capital ReserveReplacement Account shall be managed in separate fund accounts and shall not 
be commingled with any other County cash accounts. Interest earned on such fund accounts shall 
accrue to the benefit the system and shall serve to offset future Budgets. 

6.4.2 Capital Reserve/Replacement Account Management, Cap, and Emergency 
Supplement. 
exceed Five Hundred Thousand ($500,000.00) (the “Reserves Cap”). At any time when the 
Capital Reserve/Replacement Account balance equals or exceeds the Reserves Cap, the County 
shall suspend monthly Capital Reserve/Replacement charges until such time as that balance falls 
below the Reserves Cap. In the event of an emergency requiring capital expenditures for the 
Water System exceeding the Capital ReserdReplacement Account balance, and after written 
notice from the County to NAE setting forth the details of the emergency and the proposed excess 
capital expenditures, the County shall issue an emergency supplemental budget invoice to the 
customers of the Water System. The supplemental budget invoice shall include a description of 
any Water System failures or pending failures, the recommended emergency repairs or other 
remedies, and a detailed estimate of the cost to perform the work. Within five (5) days of receipt 
of the supplemental budget invoice from the County, NAE shall pay its allocable share of such 
funding request. The parties acknowledge that the County cannot obligate County general funds 
and does not have access to any other financing sources; and, therefore, the County can only 
advance and perform such emergency repair work to the extent that the funds are available in the 
Capital Reserves/Replacement Account or are received from the Water System customers 
pursuant to the supplemental budget invoice. 

The Parties agree that the Capital Reserve/Replacement Account shall at no time 
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6.4.3 Separation of Accounting The County shall account for all Operation and 
Maintenance Cost and Capital Reserves/Replacement Account activity separately as incurred for 
the Water System and any future expansion of production wells andor distribution system, and 
shall maintain books and records in accordance with generally accepted accounting principles so 
as to provide NAE and other customers with documented verification of the appropriate 
attributions and allocations of costs. 

6.4.4 Audits NAE shall have the right, at NAE’s sole expense, to audit all accounts and 
funds, and all related accounting, operations, maintenance and other books and records, in any 
manner reasonably related to the Water System and/or its management, operation or maintenance. 
The County shall fblly cooperate with such audits, and NAE shall reimburse the County upon 
presentation of an invoice and explanation for any material costs incurred by the County in 
cooperating with such audits. 

Section 7. Expansion to Serve New Customers. NAE shall not be responsible or liable 
under any circumstances or any provision of this Agreement for any capital costs related to any 
expansion of or improvements to the Water System or any future water-related County-owned 
facilities made for the purpose of providing new water service to other water users. 

Section 8. Shortace of Water Should there be, at any time and for whatever reason, 
insufficient water in the Water System Aquifer to supply NAE’s water requirements through the 
Water System after implementation of Prudent Water Utility Practices and appropriate capital 
expenditures, e.g., lowering of pump depth settings, deepening of wells, addition of new wells, 
etc., and after application of the priority and curtailment provisions of this Agreement, then NAE 
and the County shall cooperate to address reasonable measures intended to resolve the shortage 
and access additional water supplies at the expense of NAE and all other users who may elect to 
benefit from such measures. 

Section 9. Operation and Maintenance of Water System. The County shall at all times 
operate and maintain the Water System in accordance with Prudent Water Utility Practices in 
order to deliver sufficient water from the Water System to satisfy the water supply obligations of 
this Agreement. The County shall give NAE access to all wells and other components of the 
Water System and any other County owned and operated wells in the Water System Aquifer, 
including any monitoring wells, so that NAE can perform, in its sole discretion and at its sole 
expense, inspections of the physical Water System.. NAE shall provide the County (i) a copy of 
any water related compliance reports issued to State or Federal agencies in accordance with 
NAE’s permits to operate and (ii) other studies or reports conducted or authorized by NAE related 
to the Water System or the Water System Aquifer. 

Section 10. Water Pressure and Quality. The County shall operate and maintain the Water 
System to provide at all times a sufficient minimum pressure to deliver 30 pounds per square inch 
gauge of water at the interconnection point at the property boundary of the Griffith Facility site 
referenced to an elevation of 2,490 feet, at a flow rate equal to the sum of the Griffith Maximum 
Contract Capacity and the NAEP Maximum Contract Capacity. Without limiting the foregoing 
water pressure obligation, the County shall give NAE at least 90 days prior notice of any change 
in the Water System of which the County has knowledge that would or may affect the water 
pressure or water quality at the Grifith Facility site, provided, however, that if the County cannot 
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reasonably give NAE such 90 days advance notice due to the unexpected nature of any such 
change, the County, nonetheless, shall give NAE as many days prior notice of the change as 
reasonably possible. 

Section 11. Use of Improvement District(s) bv Countv. The parties acknowledge that the 
Plant site and the Water System are located within the boundaries of the Golden Valley 
Improvement District No. 2 (“GVID 2”), although such district is currently not hctioning. The 
County agrees that if GVID 2 or any other such applicable special taxing district ever begins 
actively functioning, the County will take reasonable actions consistent with its legal obligations 
with respect to the formation and/or approval or expansion of such district(s) and any taxes or 
assessments assessed with respect thereto in order to prohibit the Water System from being 
included within, assigned to, or in any other manner made subject to GVID 2 or any other such 
district in any respect that could alter net economic effect of this Agreement to NAE, except to 
the extent hereafter approved in writing by NAE at NAE’s sole discretion prior to such action. 

Section 12. Defaults and Remedies. 

12.1. Remedies of the County for NAE Default. If NAE is at any time in default of any 
of its payment obligations hereunder, it shall be subject to a claim for damages. In addition, if the 
payment default exists with respect to the County’s monthly invoices to NAE for water service to 
the Plant, the County may disconnect water service to the Plant in accordance with the County’s 
standard rules, if any, relating to such water service disconnections; provided, however, that no 
disconnection may be made sooner than 60 days after NAE’s receipt of a separate notice of 
disconnection from the County or such longer notice as is required by any standard rule of the 
County and only if NAE fails to pay the overdue amount in full within the notice period, 
including the County’s standard interest and penalties €or water service, if any. 

12-2. Remedies of NAE for County default. If NAE believes in good faith, at any time, 
that the County is in default of any of its obligations hereunder, including but not limited to, 
failure of the County to properly operate or maintain the Water System in accordance with 
Prudent Water Utility Practices, then NAE shall immediately notify the County and the parties 
shall, as soon as possible, discuss possible solutions and the County shall promptly commence 
and diligently pursue an appropriate cure to completion within the shortest reasonable time kame 
possible. If NAE believes in good faith and upon substantial evidence that the County is in 
default of any of its obligations hereunder, and such default does or may imminently result in 
insufficient water being available to the Plant, then NAE shall have the right, following 
discussions with the County and upon at least two (2) days prior written notice to the County 
during which period the County fails to cure such default so as to eliminate the threat of 
insufficient water being available to the Plant, to immediately remedy any and all such defaults in 
any manner deemed reasonable by NAE, provided, however, that all such determinations by NAE 
shall be made in accordance with Prudent Water Utility Practices. NAE’s right to cure shall 
continue until the County has hlly cured all such defaults. In such circumstances, NAE shall 
have all rights and powers needed to restore and assure the delivery of adequate water to the Plant 
and NAE and the County shall cooperate in the exercise of same. Except as otherwise 
specifically set forth in this Agreement, with respect to any default of the County under this 
Agreement, NAE shall also be entitled to do any one or more of the following: (i) seek alternative 
water supplies and (ii) obtain specific performance of any or ail of the County’s obligations 
hereunder. It shall not be deemed a default of the County if the Water System becomes 

. 
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temporarily disabled due to an event of Force Majeure as defined in Section 23 below, provided 
that the County promptly commences and diligently pursues appropriate repairs to completion 
within the shortest reasonable time frame possible. 

12.3. Limitation of Liability. All remedies shall be cumulative and not exclusive except 
to the extent expressly provided below in this paragraph. In addition to their respective rights and 
remedies under the above provisions of this Section, each party shall also have all such additional 
rights and remedies as may be available to such party under this Agreement or applicable law, 
except as follows: (i) The County shall have no liability for consequential damages or lost profits 
of NAEP; (ii) the County’s liability for damages to Griffith and NAEP is expressly and 
cumulatively limited to an annual cap of five hundred thousand dollars ($500,000) plus any funds 
in the Capital ReserveReplacernent Account. 

12.4. Indemnity. NAE agrees to hold harmless, defend and indemnify the County, and its 
officers, employees attorneys and agents, from and against any and all third party claims, suits, 
actions, debts, damages (including foreseeable and unforeseeable consequential damages), costs, 
losses, obligations, judgments, charges, and expenses (including attorneys’ fees), that arise from 
provision of electricity from the Plant, provided that NAE shall have the right to select and 
manage defense counsel. This indemnity in no way limits NAE’s remedies for County default 
under Sections 12.2 and 12.3. 

Section 13. Applicable Law. This Agreement shall be governed by and interpreted in 
accordance with the laws of the State of Arizona. The parties agree to stipulate that exclusive 
venue for any action brought by either party to enforce this Agreement shall be in Maricopa 
County Superior Court, Phoenix, Arizona. 

Section 14. Confidentiality. The County agrees to protect, to the extent permitted by law, 
the confidentiality of any proprietary information, trade secrets, other sensitive materials or 
confidential information of NAE made available to the County prior to or during the term of this 
Agreement, provided that NAE has clearly identified any such item as being confidential and not 
subject to release and so advised the County in writing of such confidentiality prior to any release 
of such item by the County. 

Section 15. Attorney’s Fees. In the event any legal proceedings, including arbitration, are 
instituted with respect to this Agreement, the substantially prevailing party shall be entitled, 
among other remedies, to recover reimbursement for their reasonable attorney’s fees, court costs 
and other related expenses incurred in connection therewith. 

Section 16. Entire Ameement of Parties. This Agreement constitutes the entire agreement 
of the Parties with respect to the specific subject matter hereof. This Agreement may not be 
modified or rescinded except in writing signed by both Parties, and any attempted oral 
modification shall be void. 

Section 17. No Third-party Beneficiaries. Except for those limited benefits specified for 
Griffith Energy, LLC, there are no third party beneficiaries of this Agreement, and no third party 
shall be entitled to claim any right or interest under or by reason of this Agreement or to enforce 
any provision of this Agreement. 
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Section 18. Notices. All notices under this Agreement shall be in writing or by facsimile 
and shall be effective on the earlier of (i) the date when delivered in care of the address of such 
party set forth in this Agreement or the facsimile number so set forth or (ii) the date which is 3 
days after mailing, postage prepaid, by certified or registered mail, return receipt requested, to 
such address. Each party may change their address or facsimile number by giving notice to the 
other party. 

Section 19. Additional Acts. Each party shall do all such things and execute and deliver 
such other documents and instruments as may be reasonably necessary to effectuate this 
Agreement. 

Section 20. Assignments; BindinP Nature. This Agreement shall be binding upon and inure 
to the benefit of the parties hereto and their respective permitted successors in interest and 
assigns, but in no event shall a party be relieved of its obligations hereunder without the express 
written consent of the other party. NAE may freely assign its rights and interests under this 
Agreement upon thirty (30) days prior written notice to the County. NAE shall provide the 
County a copy of the assignment instrument within IO days after any such assignment. The 
County shall not assign any of its rights and interests herein unless approved in writing by NAE 
prior to such assignment. Except as specifically permitted herein, any purported assignment or 
transfer of all or any part of either Party's rights in or interest under this Agreement shall be void. 

Section 21. Exhibits. The lettered Exhibits and Appendices referred to in this Agreement 
and attached hereto are hereby incorporated as part of this Agreement as if each were set forth in 
its entirety in the text of this Agreement. 

Section 22. Severability. In the event any provision of this Agreement is declared to be 
unenforceable by a court of competent jurisdiction, the remaining provisions of this Agreement 
shall remain in fbll force and effect and the parties shall renegotiate the terms of this Agreement 
in good faith so as to preserve to the maximum extent possible the benefits and burdens intended 
to be accorded each party under this Agreement. 

Section 23. Force Maieure. Neither party shall be liable for failure to carry out any of its 
obligations under this Agreement if such failure is caused by Force Majeure. A party rendered 
unable to fulfill any obligation under this Agreement by Force Majeure must make reasonable 
efforts to remove the inability in the shortest reasonable time consistent with commercial 
practicability, and shall notify the other party in writing of such inability and the cause thereof 
within forty-eight (48) hours of the commencement thereof, of all efforts made to remove the 
inability, and of the time when the inability is removed. The time for completion of each delayed 
obligation shall be adjusted as necessary and agreed upon between the parties. 

"Force Majeure" means any cause beyond the control of the party affected, and which the 
party affected is unable to overcome by reasonable efforts, including without limitation, acts of 
God, fire, flood, drought, landslide, lightning, earthquake, hurricane, tornado, storm, freeze, 
volcanic eruption, blight, famine, epidemic or  quarantine, casualty, war, invasion, civil 
disturbance, explosion, or acts of public enemies and land subsidence. 

Section 24. Conditions to County's Oblipations. The County's obligations set forth in this 
Agreement are expresdy conditioned upon and subject to-all federal, state and local permits, 
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0 consents, certificates and other authorizations, if any, and the County agrees that it will make all 
reasonable efforts to timely obtain, and thereafter comply with the terms and conditions of, such 
permits, consents, certificates and other authorizations. 

Section 25. Authorization. This Agreement becomes effective only after approval by the 
Board of Supervisors of the County and the Manager($ of Northern Arizona Energy LLC, and 
after being duly executed on behalf of each of the parties. Each party represents and warrants to 
the other party that this Agreement has been duly authorized, executed and delivered, that the 
person signing this Agreement on behalf of such party has full authority and power to do so, and 
that this Agreement is binding on such party in accordance with its terms. Each party further 
represents and warrants to the other party that such party has the full power and authority to enter 
into this Agreement and to perform all of such party’s obligations hereunder pursuant to 
applicable laws in effect as of the date of this Agreement. Among other provisions of law, the 
Board of Supervisors of the County has authority to engage in economic development activities 
such as those contemplated herein pursuant to A.RS. Sections 1 1-25 1 et seq., 1 1-254 and 
11-254.04. 

Section 26. NAEP Addendum. This Agreement is expressly conditioned upon GriMith’s 
concurrent execution of the NAEP Addendum to the Griffith Agreement. 

Section 27. A.RS. Section 38-511. This Agreement is subject to the provisions of A.RS. 
Section 38-5 1 1. 
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IN WITNESS WHEREOF, and intending to be bound hereby, the parties have executed 
this Water Interconnection and Supply Agreement as of the date first written above. 

NORTHERN ARIZONA 
ENERGY, LLC, COUNTY OF MOHAVE, 

a Delaware limited liability company a political subdivision of the State of Arizona 

j By: By: 
Its: Its: 

Address for notices: Address for notices: 

Northern Arizona 
Energy, LLC Mohave County Manager 
1735 Technology Drive, Suite 820 
San Jose, CA 95 1 10 

P. 0. Box 7000 
Kingman, Arizona 86402-7000 

Telephone 408-572- 1300 

APPROVED AS TO FORM: 

telephone 928-753-0729 
facsimile 928-753-0732 

Robert A. Taylor 
Chief Civil Deputy County Attorney 
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EXHIBIT C 
NAEP ADDEUNDUM 
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NAEP ADDENDUM 
To 

REVISED AND RESTATED WATER INTERCONNECTION AND SUPPLY AGREEMENT 
Mohave County / Griffith Energy LLC 

This Addendum is attached to and incorporated in that certain Revised and Restated Water 
Interconnection and Supply Agreement between Mohave County (“County”) and Griffith Energy 
LLC (“Griffth”) dated 
Agreement provides for water delivery services from the County-owned water system therein 
described (the “Water System”) to Griffith’s existing 600 MW electric generating facility (the 
“Griffith Plant”). 

,2007 (the “Griffith Agreement”). The Griffith 

1. In consideration of Griffith‘s execution of the Griffith Agreement, the County has, coincident 
with the County’s execution of the Griffith Agreement, also executed: 

(a) this Addendum, and 
(b) a separate Water Interconnection and Supply Agreement between Mohave County 

and Northern Arizona Energy, LLC (‘“A”‘) (the ““NE Agreement”) providing for 
water delivery services from the same Water System to meet the water requirements 
of a planned new nominal 175 MW electric generating facility to be constructed by 
NAE (the “NAEP Plant”) adjacent to the Griffith Plant. 

2. Upon the execution of this Addendum by Griffith and the execution of the NAEP Agreement 
by NAE, then the Griffith Maximum Contract Capacity entitlement to water production from 
the Water System under the Griffith Agreement is hereby reduced from 4350 gpm to 3900 
gpm- 

3. This Addendum shall become effective only upon its execution by Griffith, as of the date 
indicated next to Griffith‘s signature below. Griffith shall be obligated to execute this 
Addendum only if and when NAE executes the NAE Agreement. 

COUNTY OF MOHAVE 
A political subdivision of the State of Arizona 

GEUFFITH ENERGY LLC 
A Delaware limited liability company 

By: By: 

Its Its 

Effective Date: 

APPROVED AS TO FORM: 

Robert A. Taylor 
Chief Civil Deputy County Attorney MOHAVE-008 
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NEY/4, NE1/4, NE114 of Section 10, T. 18 N.. R. Y 8 W. 

FIGURE 2 

MOHAVE-010 
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NE114, 

NOT TO SCALE 

MOHAVE COUNTY 

Department of Public Works 
I 

. ; GRltXXliM.WU.9 

NE1/4. NE114 of Section 15, T. 19 N.. R 1 E. 

SCHEMATIC .AS B u i i r  

MANuzq mc. 

MOHAVE-010 



I .  

Gravel Pedc 0.125 to 025" Gravel _I 

GRIFFITH ENERGY, L.L.C. 

SCHEMATIC 'AS BUILT DIAGRAM OF 

. SE114. SE114, NE114 of Section 15, T. 19 N.. R. 18 W. 

Febnrory- 

UOT TO SCALE FIGWE2 
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Administrative Office: Site Offica: 
3003 N. Central Avenue 3375 W. Navajo Drive 
Suite 1250 P.O. Box 3519 
Phoenix, AZ 85012 Kingman, AZ 86401 
602-604-21 36 928-71 8-0102 

~ ~ f i l  17,2002 fW 602-604-2188 fa: 928-718-0727 

Arizona Department of Water Resources 
Attn: Mr. Greg Wallace, Chief Hydrologist 
500 North Third Street 

.Phoenix, AZ 85004 

Subject: Oriffith Energy ProjeekReport in Compliance with Certificate of 
Environmental Compatibility Tssuql . by the Arizona Corporation 
Commission 

Gentlemen: 

As required under conditions 4 and 5 of Griffith Energy LLC's Certificate of 
Environmental Compatibility, enclosed are the following: (1) Subsidence Monitoring 
Report; and (2) a graph depicting the real time readouts of 2001 changes in depth to water 
below ground level in the monitor well at the Mohave County Griffith Well field. 

As the certified engineer's report states, there has been no subsidence of the 
benchmark monument since installed in November of 1998. 

The aquifer water level at the well field monitoring well droppt5&&om approximately 
581.5 feet in March, 2001 to the 585.5 foot level in January 2002. 

- _  - .  
1 

Finally, Peter Kaleta, P.E., Engineering Manager, Mohave Comfy Water Division 
reports that the total Griffith Project water use for 2001 was just under 370 million gallons 
(369,667,000) or slightly over one million gallons per day, average. 

If you have any questions, please call Chet Vasey at (928) 7 18-0102 ext. 227, or Jay 
Moyes at (602) 604-2 106. 

Griffith Energy Project 
cc: Bill Alkema 

Jay Moyes 
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NGlNEERlNG k3SOClATES, h G  
- CONSULTING CIVIC:ENGINEERS & LANO SURVEYORS - 

Robert L Schueh, P.E. 
Vice President 1 Engineering Mgr. 

John A. Proffi, P.E. 
. President 

Thomas R. Christopher, R.L.S. 
Vice President / Surveying Manager 

D'  

B 

-P-O. Box 3519 
Kingman, Arizona, 86402 

March 2 5 ,  2002 

i Mr. Chet Vasey, 
Environmental Safety Manager 
G r i f f i t h  Energy, L.L.C. : 

1 

Dear Mr. Vasey, 

I, Thomas R .  Christopher, Land Surveyor in t h e  S t a t e  of Arizona,  
Registration No. 24514 hereby s t a t e  the following: 

That during t h e  per iod  ending March 15, 2002, Mohave Engineering 
Associates, Inc., under my d i r e c t  supervision, completed d 
differential level run from the National Geodet ic  Survey Bench 
Mark designated as S 484, located i n  t h e  Northwest quarter of 
Sect ion  18, Township 19 North, Range 17 West to the Subsidence 
Benchmark set by Mohave Engineering Associates, Inc. in November, 
1998, located in t h e  Southeast quarter of t h e  Southwest quar ter  
o f  Section 10, Township 119 North, Range 18 West of  the Gila  and 
Salt R i v e r  Meridian, Mohsve County, Arizofl-a, 

The results o f  t h i s  differential level c i r c u i t  i n d i c a t e  t h a t  
there h a s  been no subsidence or elevat ion change at t h e  
SubsCdence Monument from.the t i m e  t h e  o r i g i n a l  l eve l  c i r c u i t  was 
performed On November ,204 1998 and the current  level c i r c u i t  
completed on March 15, 2002.  

Thomas R. Christopher, f3;L.S. 24514 

MOHAVE-01 I 
405 E, Beale St. - Kingman. AZ 66401 Ph. 928-753-2627 FAX 928-753-9118 
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P. 1 
i i i  Transmission Result R e p o r t t M e m o r Y T X )  ( A u g . I 2 .  2002 ll:58AM t i t  

~ e a o o n '  f o r  e r r o r  
E. 1 )  H a n s  U P  o r  1 i n e  f a i  I 
E . 3 1  N o  a n s w e r  

E . 2 )  B U S Y  
E.4) N o  f a c s i m i l e  c o n n e c t i o n  

PRIMESOUTH 
GRIFFITH ENERGY 

A S C A N A  C O Y C A W Y  

TMNMITTU saea 

MOHAVE-011 
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P .  1 

* ' * T r a n s m i s s i o n  R e s u l t  R e P o r t ( M e m o r V T X )  APr.17. 2002 5:55PM ) ' * ' 
1 )  
2 )  

R e a s o n  f o r  e r r o r  
E .  1 )  H a n s  U P  o r  1 I n e  f a 1  I 
E . 3 )  N o  a n s w e r  

E.2) B U S Y  
E . 4 )  N o  f a c s i n l  l e  c o n n e c t i o n  

P R I M  ESOUTH 
GRIFPITH E N E R G Y  

A S C A N A  C O M P A N Y  

TMNSMITTM SHE= 

MOHAVE-01 1 



April 17,2002 

As required d e r  conditions 4 and 5 of our certifscatc? of Environmeatal Compat i i i ,  
enclosed iS the subsidence mo- miding report, a graph showing the c6m of 
depresba suarounding the well S i  mnitod for aquifer water levels and an annual 
waterusage5rjrthe&ndaryem2001. 

As the information clearly indicates, there has been little or no effect on the aqu* as a 

As the subsidence repoa states, there has been no subsidence of the knew 
monument since hstaUed in November of 1998. 

result of plsnt opemion. 

Peter Kale@ PEE, l2ngin- Manager Mohave Cuurdy Water Division, supplied tbe 
total estimated warn use h r  2001. Tbetotal forthe year was just under 370 million 
gdkms (369,667,000) or slightly over one million gallom per &y. 

As you are aware, allafthe water on site is eventdly evapotatedback into the 
m&nment- If you bve any questions, phse  call Chet Vasey ar (928)-718-0102 ea. 
227. 

Sincerely, 

MOHAVE-011 



Kingman, A 2  85402 

Fax (328) 718-0727 
(928) 71 8-01 02 

January 3 1,2003 

Arizona Department of Water Resources 
Attn: Mr. Greg Wallace, Chief Hydrologist 
500 North Third Street 
Phoenix,AZ 85004 

Subject: Griffitb Energy Project Rkport in Compliance with Certificate of 
Environmental Compatibility Issued by the Arizona Corporation 
Commission 

Gentlema 

As required under conditions 4 and 5 of Griffith Energy L K ’ s  Certificate of . 
Environmental Compatibility, enclosed are the following: (1) Subsidence Monitoring 
Report; and (2) a graph depicting the red time readouts of 2002 changes in depth to water 
below ground level in monitor well no. 3 at the Mohave County Griffith Well field, 

As the certified engineer’s report states, there has been no subsidence of the 
benchmark monument since installed in November of 1998, 

The aquifer water level at the well field monitoring well maintained &om 
approximately 585.7 feet on January 2,2002 to the 586 foot level on December 3 1,2002. 

Finally, Peter Kaleta, P.E., Engineering Manager, Mohave County Water Division 
reports that the total Wfith  Project water we for 2002 was just under 523 million gallons 
for our fist full year of operation (522,962,000). 

If you have any questions, please call Chet Vasey at (928) 718-0102 ext. 227, or 
mysewat ext. 222. 

Sincerely, 

4- uq- 

Rex M e w  
Plant Manager 
Griffith Energy Project 

A -J& 

bcc: J i P a r k e r  
BrendaLong ‘ 

Darren Stephens 
David S .  Miller 
Jay Moyes 
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MOHAVE ENGINEERING ASSOCIATES, he. 
CONSULTING CIVIL ENGINEERS & LAND SURVEYORS - 

Robert t. Schuetz, P.E. 
Vice President 1 Engineering Mgr. 

John A. Proffit, P.E. 
President 

Thomas R. Christopher, R.L.S. 
Vice President I Surveying Manager 

January 23,2003 

Mr. Chet Vasey, 
Environmental Safety Manager 
Griffith Energy, L.L.C. 
P.O. Box 3519 
Kingman, Arizona 86402 

Dear Mr. Vasey, 

I, Craig T. Micek, Land Surveyor in the State of Arizona, Registration No. 3 1600 hereby 
state the following: 

That during the period from January 15 to January 20,2003, Mohave Engineering 
Associates, Inc., under my direct supervision, completed a differential level run &om the 
National Geodetic Survey Bench Mark designated as S 484, located in the Northwest 
quarter of Section 18, Township 19 North, Range 17 West to the Subsidence Benchmark 
set by Mohave Engineering Associates, Inc. in November, 1998, located in the Southeast 
quarter of the Southwest quarter of Section 10, Township 19 North, Range 18 West of the 
Gila and Salt River Meridian, Mohave County, Arizona. 

The results of this differential level circuit indicate that there has been no subsidence or 
elevation change at the Subsidence Monument &om the time the original level circuit was 
performed on November 20, 1998 and the current level circuit completed on January 20, 
2003. 

Respectfully, /? 

Craig T. Micek, R.L.S. 31600 

MOHAVE-01 1 
405 E. Beale St. Kingman, AZ 86401 Ph. 928-753-2627 FAX 928-753-9118 



P .  1 
a * a * T r a n s m i s s i o n  Result R e P o r t ( M e m o r v T X )  ( J u n .  5 .  2 0 0 3  10:50Abil 1 ' ' 

1 )  G r i f f i t h  E n e r s v  
2) P r i m e s o u t h .  I n c .  

R e a s o n  f o r  e r r o r  
f . 1 )  H a n a  U P  o r  l i n e  f a i l  
E . 3 )  N o  a n s w e r  

E-2) B U S Y  
E.4) N o  f a c s l r n l l e  c o n n e c t l o n  

PRXMESOUTH 
GRXFPITH E N E R G Y  

A S C A N A  C O X P A N Y  
L___ -_I 

YZnNmQnALQIbliT 

MOHAVE-O 1 1 



a Transmission R e s u l t  R e p o r t  (MemorvTX) ( Jon. 5. 2003 IO:53AM 1 L t  

1 )  G r i f f  
2) P r i m e  

P .  I 
* * f  

t h  E n e f 6 Y  
o u t h .  I n c  

Date/Time: J u n .  5 .  2003 1 0 : 5 0 A M  

I 
E.21 B U S Y  
E.41 N o  f a c s i m i l e  c o n n e c t l o n  j 

I   RIME SOUTH 
- --IFFITH ENERGY 

d S C d N A  COk’>ANY 

I 

MOHAVE-01 I 
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ln-Situ Inc. MiniTroll Std P 

Date 
37258 
37259 
3726 1 
37262 
37264 
37265 
37267 
37268 
37270 
37271 
37273 
37274 
37276 

P 

Report generat 12/31/2002 143 1:46 
Report from filc C:\Win-Situ\Data\SNO3258 2002-01 -02 125727 Test 2002.bin 
DataMgr Versic 3.68 

Serial number: 3258 
Firmware Versi 2.08 
Unit name: Griffith #3 

Test name: Test 2002 

Test started on 1/2M002 12:57:27 
Test stopped o 12/31/2002 13:47:36 
Test extracted on: NIA 

Data gathered using Linear testing 
Time behvee Minutes. 
Number of dz 364 

I 

TOTAL DATA : 364 

Channel number [I] 
Measurement Pressure 
Channel namr OnBoard Pressure 
Sensor RangtlOO PSI. 

Mode: TOC 
Userdefined 0 Feet H20 
Referenced o test start 
Pressure heal 196.873 Feet H20 

Specific gravil 1 

Time 
1257 
1257 
1257 
12157 
12:57 
12:57 
1257 
1257 
1257 
1257 
12:57 
1257 
1257 

- ET (min) 
0 
1440 
4320 
5760 
8640 
10080 
12960 
14400 
17280 
18720 
21600 
23040 
25920 

Chan[ll 
:eet H2C 
0 

0.015 
0.271 
0.264 
0.097 
-0.061 
0.346 
0.31 
0.013 

0.1 31 
0.235 
0.284 

- 

-0.077 

Aquifer 
Level 
196.873 
196.858 
196.602 
196.609 
196.776 
196.934 
196.527 
196.563 
196.86 
196.95 
196.742 
196.638 
196.589 

- 

MOHAVE-01 1 



37277 
37279 
37280 
37282 
37283 
37285 
37286 
37288 
37289 
3729 1 
37292 
37294 
37295 
37297 
37298 
37300 
37301 
37303 
37304 
37306 
37307 
37309 
37310 
3731 2 
37313 
3731 5 
3731 6 
37318 
37319 
37321 
37322 
37324 
37325 
37327 
37328 
37330 
37331 
37333 
37334 
37336 
37337 
37339 
37340 
37342 
37343 
37345 
37346 
37348 
37349 
37351 
37352 
37355 

1257 
1257 
1257 
1257 
12:57 
1257 
'1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
12:57 
1257 
12:57 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
12157 
1257 
1257 
12:57 
12:57 
12:57 
1257 
12:57 
12:57 
12:57 
1257 
12:57 
1257 
1257 
1257 
12157 
1257 
1257 
1257 
1257 
1257 
1257 

27360 
30240 
31 680 
34560 
36000 
38880 
40320 
43200 
44640 
47520 
48960 
51 840 
53280 
56 160 
57600 
60480 
61 920 
64800 
66240 
69120 
70560 
73440 
74880 
77760 
79200 
82080 
83520 
86400 
87840 
90720 
92160 
95040 
96480 
99360 
100800 
103680 
1051 20 
1080OO 
109440 
I I2320 
1 13760 
1 16640 

120960 
122400 
125280 
126720 
129600 
131040 
133920 
135360 
139680 

I I 8080 

0.399 
0.453 
0.697 
0.31 
0.193 
0.241 
0.46 
0.73 
1.004 
1.066 
0.865 
0.998 
0.783 
1.186 
0.868 
0.961 
0.748 
0.776 
0.479 
0.722 
0.908 
1.087 
0.719 
0.942 
0.935 
0.768 
0.755 
1.185 
1.018 
0.73 
0.577 
1.068 
1.245 
1.031 
0.824 
0.832 
0.893 
0.9 
1.068 
0.95 

0.757 
0.909 
1.327 
1.155 
1.388 
1.21 
1.298 
1.409 
1.382 
1.044 
1.397 

0.888 

196.474 
196.42 
196.1 76 
196.563 
196.68 
196.632 
196.413 
196.143 
195.869 
195.807 
196.008 
195.875 
196.09 
195.687 
196.005 
195.91 2 
196.1 25 
196.097 
196.394 
196.151 
195.965 
195.786 
196.154 
195.931 
195.938 
196.105 
196.118 
195.688 
195.855 
196.143 
196.296 
195.805 
195.628 
195.842 
196.049 
196.041 
195.98 
195.973 
195.805 
195.923 
195.985 
1 96.1 1 6 
195.964 
195.546 
195.71 8 
195.485 
195.663 
195.575 
195.464 
195.491 
195.829 
195.476 

I 

MOHAVE-Of 1 



37356 
37358 
37359 
37361 
37362 
37364 
37365 
37367 
37368 
37370 
37371 
37373 
37374 
37376 
37377 
37379 
37380 
37382 
37383 
37385 
37386 
37388 
37389 
37391 
37392 
37394 
37395 
37397 
37398 
37400 
37401 
37404 
37405 
37406 
37408 
37409 
3741 1 
37412 
37414 
3741 5 
37417 
3741 8 
37420 
3742 1 
37423 
37424 
37426 
37427 
37429 
37430 
37432 
37433 

1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
12:57 
1257 
1257 
1257 
1257 
12:57 
1257 
12~57 
1257 
12:57 
12:57 
1257 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
12:57 
1257 
12:57 
12:57 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 

141 120 
144000 
145440 
148320 
149760 
1 52640 
154080 
156960 
1 !it3400 
161280 
162720 
165600 
167040 
169920 
171360 
I74240 
175680 
178560 
180000 
182880 
184320 
187200 
188640 
191520 
192960 
195840 

200 1 60 
201600 
204480 
205920 
2 1 0240 
21 1680 
213120 
21 6000 
21 7440 
220320 
221 760 
224640 
226080 
228960 
230400 

234720 
237600 
239040 
24 1 920 
243360 
246240 
247680 
250560 
252000 

i 97280 

233280 

1.431 
1.259 
1.279 
0.728 
0.977 
1.1 
1.086 
1.087 
1.163 
1.095 
1.032 
1.005 
1.101 
0.949 
0.859 
1.01 1 
0.998 
o.9n 
0.818 
0.955 
0.824 
1.164 
1.06 
0.955 
1.1 
1.154 
0.968 
1.203 
1.051 
1.045 
1.038 
1.024 
1.135 
1.141 
1.181 
1.386 
1.566 
1.429 
1.442 
1.482 
1.572 
1.553 
I .732 
1.773 
I .801 
1.622 
1.744 
1.698 
I .8Ol 
1.801 
1.843 
1.918 

195.442 
195.614 
195.594 
196.1 45 
195.896 
195.773 
195.787 
195.786 
195.71 
195.778 
195.841 
195.868 
195.772 
195.924 
196.01 4 
195.862 
195.875 
195.896 
196.055 
195.91 8 
196.049 
195.709 
195.813 
195.918 
195.773 
195.71 9 
195.905 
195.67 
195.822 
195.828 
195.835 
195.849 
195.738 
195.732 
195.692 
195.487 
195.307 
195.444 
195.431 
195.391 
195.301 
195.32 
195.141 
195.1 
195.072 
195.251 
195.129 
195.1 75 
195.072 
195.072 
195.03 

7 94.955 
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37435 
37436 
37438 
37439 
37441 
37442 
37444 
37445 
37447 
37448 
37450 
37451 
37453 
37454 
37456 
37457 
37459 
37460 
37462 
37463 
37465 
37466 
37468 
37469 
37471 
37472 
37474 
37475 
37477 
37478 
37480 
3748 1 
37483 
37484 
37486 
37487 
37489 
37490 
37492 
37495 
37495 
37496 
37498 
37499 
37501 
37502 
37504 
37505 
37507 
37508 
3751 0 
3751 1 

1257 
1257 
1257 
1257 
1257 
1257 
1 2:57 
12:57 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
I257 
1257 
1257 
1257 
1257 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
12:57 
12:57 
1257 
1257 
1257 
12:57 
12:57 
1257 
12157 
1257 
1257 
1257 
1257 
1257 
1257 
1257 

254880 
256320 
259200 
260640 
263520 
264960 
267840 
269280 
2721 60 
273600 
276480 
277920 
280800 
282240 
285120 
286560 
289440 
290880 
293760 
295200 
298080 
299520 
302400 
-303840 
306720 
3081 60 
31 1040 
31 2480 
3 1 5360 
3 1 6800 
31 9680 
321 120 
324000 
325440 
328320 
329760 
332640 
334080 
336960 
338400 
341280 
342720 
345600 
347040 
349920 
351 360 
354240 
355680 
358560 
360000 
362880 
364320 

1.951 
1.863 
1.946 
1.933 
1.731 
1.883 
1.95.l 
I .745 
1.042 
1.972 
1.772 
1.494 
I .004 
1.053 
0.693 
0.521 
0.293 
0.581 
0.451 
0.471 
0.25 
0.126 
0.071 
0.091 
-0.143 
0.022 
-0.04 
-0.089 
0.09 
-0.13 
-0.1 1 1  
-0.262 
-0.1 1 1  
-0.028 
-0.206 
-0.1 1 1  
-0.076 
0.021 
-0.007 
0.089 
-0.1 59 
-0.248 
-0.084 
0.062 
-0.254 
-0.144 
0.021 
0.014 
0.082 
-0.123 
-0.097 
0.069 

194.922 
195.01 
194.927 
194.94 
195.142 
194.99 
1 94.922 
195.128 
195.031 
194.901 
195.101 
195.379 
195.869 
195.82 
196.18 
196.352 
196.58 
196.292 
196.422 
196.402 
196.623 
196.747 
196.802 
196.782 
197.01 6 

196.91 3 
196.962 
196.783 
197.003 
196.984 
197.135 
196.984 
196.901 
197.079 
196.984 
196.949 
196.852 
196.88 
196.784 
197.032 
197.121 
196.957 
196.81 1 
197.127 
197.017 
196.852 
196.859 
196.791 
196.996 
196.97 
196.804 

196.851 
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3751 3 
37514 
37516 
37517 

37520 
37522 
37523 
37525 
37526 
37528 
37529 
37531 
37532 
37534 
37535 
37537 
37538 
37540 
37541 
37543 
37544 
37546 
37547 
37549 
37550 
37552 
37553 
37555 
37556 
37558 
37559 
37561 
37562 
37564 
37565 
37567 
37568 
37570 
37571 
37573 
37574 
37576 
37577 
37579 
37580 
37582 
37583 
37585 
37586 
37588 
37589 

37519 . 

1257 
1257 
12:57 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
12:57 
1257 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
12:57 
1257 
12:57 
1257 
1257 
1257 
12157 
1257 
1257 
12:57 
1257 
1257 
1257 
1257 
1257 
12:57 
12:57 
1257 
1257 
12:57 
1257 
12:57 
12:57 
1257 
1257 
12:57 
1257 
12:57 
1257 
1257 

367200 
368640 
371 520 
372960 
375840 
377280 
3801 60 
38 1600 
384480 
385920 
388800 
390240 
393120 
394560 
397440 
398880 
401 760 
403200 
406080 
407520 
410400 
411840 
4 14720 
416160 
41 9040 
420480 
423360 
424800 
427680 
429120 
432000 
433440 
436320 
437760 
440640 
442080 
444960 
446400 

450720 
453600 
455040 
457920 
459360 
462240 
463680 
466560 
468000 
470880 
472320 
475200 
476640 

449280 

0.41 4 
0.567 
0.504 
0.436 
-0.103 
0.069 
-0.145 
-0.21 4 
-0.353 
-0.61 5 
-0.628 
-0.759 
-0.87 
-0.75 
-0.8 13 
-0.875 
-0.972 
-0.545 
-0.45 
-0.634 
-0.91 7 
-0.903 
-0.636 
-0.718 
-0.979 
-1.042 
-0.566 
-0.443 
-0.932 
-0.876 
-0.58 
-0.717 
-0.353 
-0.462 
4.444 
-0.304 
-0.173 
-0.462 

-0.378 
-0.172 
-0.034 
-0.136 
-0.474 
-0.247 
-0.205 
-0.378 
-0.683 

-0.551 

-0.689 

-0.385 

-0.591 
-0.123 

196.459 
196.306 
196.369 
196.437 
196.976 
196.804 
197.018 
197.087 
197.226 
197.488 
197.501 
1 97.632 
197.743 
197.623 
197.686 
197.748 
197.845 
197.418 
197.323 
197.507 
197.79 
197.776 
197.509 
197.591 
197.852 
197.91 5 
197.439 
197.31 6 
197.805 
197.749 
197.453 
197.59 
197.226 
197.335 
197,317 
197.177 
197.046 
197.335 
197.424 
197.251 
197.045 
196.907 
197.009 
197.347 
197.12 
197.078 
197.251 
197.556 
197.562 
197.464 
196.996 
197.258 
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37591 
37592 
37594 
37595 
37597 
37590 
37600 
3760 1 
37603 
37604 
37606 
37607 
37609 
3761 0 
3761 1 
3761 3 
3761 4 
3761 5 
37617 

37620 
3762 1 

3761 a 

12:57 
12:57 
12:57 
1257 
1257 
12:57 
1257 
1257 
12:57 
12:57 
1257 
12:57 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 

479520 

483840 

488160 
489600 
492480 
493920 
496800 

501 120 
502560 
505440 
506880 
508320 
511200 
5 12640 
514080 
5 I 6960 
5 1 8400 
52 1 280 
522720 

480960 

485280 

498240 

4.44 
-0.398 
-0.232 
-0.267 
-0.1 04 
-0.054 
-0.164 
0.069 
0.298 
0.015 
-0.178 
-0.345 
0.106 
0.1 19 
0.216 
-0.137 
0.085 
0.402 
0.61 7 
0.119 
0.107 
0.229 

197.313 
197.271 
197.105 
197.14 
196.977 
196.927 
197.037 
196.804 
196.575 

197.051 
197.218 
196.767 
196.754 
196.657 
197.01 

196.471 
196.256 
196.754 
196.766 
196.644 

196.a5t1 

196.788 
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"Peter Kaleta" To: <ckvasey@griffitheneFgyprojectcomz 

ave.az.us> Subject: Monthly Water Usage 

01116/2003 03:40 PM 

<Peter.Kaleta@co.moh cc: 

Attached is a spreadsheet with the monthly water usage for Griffith. 

C a n  you send me a copy of the monitoring well data €or 2002? 

2002monwy water uSagegrim.xis 

@ 
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Monthly water usage - Griffith Power Plant 

Month Gallons 

Jan42 
Feb-02 
Mar-02 
Apr-02 
May-02 
Jun-02 
Jul-02 

Aug-02 
S e w 2  
oct-02 
Nov-02 
Dec-02 

21,574,000 
45,932,000 
36,848,000 
30,323,000 
22,615,000 
71.475,OOO 
78,456,000 
75,958,000 
56,920,000 
26,193,000 
27,897,000 
28,771.000 

522,962,000 
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E J a n - 1 4 .  2003 10:20AM MOHAVE ENGINEERING A S O C I A T E S  1NC 

Telephw. (92%) 718-0102 

FAX: (928) 718-0727 

Date: ,2003 

MOHAVE-01 1 
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P 0.3s 3313 
Kingixm, .4Z 8 5 x 2  
(328) 71 E-0102 
fa (325) 718-0727 

February 10,2003 

Arizona Department of Water Resources 
Attn: Mr. Greg Wallace, Chief Hydrologist 
500 North Third Street 
Phoenix, AZ 85004 

Subject : Graph Correction 

Gentlemen: 

Attached to Griffith Energy's Environmental Compatibility Report dated January 3 1 , 
2003 is a mislabeled chart. The X-axis shows the year as 2000, when, in reality, it is 2002. 

The data gathered started on January 2,2002 and was retrieved on December 3 1, 
2002 with a measurement taken every day. A corrected graph is attached. Please replace the 
original with this corrected one. 

If you have any questions, please call me at (928) 718-0102 ext. 227. 

Sincerely, 

@w Chet Vasey W 

EnvironmentaYSafety Manager 
Griffith Energy Project 

bcc: JimParker 
Brenda Long 
Dmen Stephens 
David S .  Miller 
Jay Moyes 
File: 404-080-56 



a, > 
a, 
II 
L 
a, 
3 
I. .- 

cv 
0 
0 
N 

m u? m 
I'- In 

tc m 2 IC) m In m 
W u? 03 

m .- 
In 

In 
al Lo 

'". 
-t IC) m IC) IC) M 

MOHAVE-011 
- .  



MOHAVE-011 



The Phoenix Corporate Center 
3003 North Central Avenue 
Suite 1250 
Phoenix, Arizona 85012-2915 
www.lawvers.com/lawms / 

pV1[CPYIES STOREY 
LAW OFFICES 

Jay I. Moyes 
Telephone: 602-604-2106 

Facsimile: 602-274-9135 
Email fimoves@lawms.com 

February 6,2003 

Mr. Rex L;IMew 
Plant Manager 
Griffith Energy Project 
P.O. Box 35 19 
Kingman, AZ 86402 

Dear Rex: 

Thank you for copying me and keeping me in the loop in regards to Griffith's reports and filings on CEC 
compatibility issues with the ACCI I may be missing something or received the wrong copy, but my copy of the 
water table graph appears to be a partial year only, and reflects wrong dates (January 1,m to August 28, 
2ooo). Is the date axis just irrelevant? If so, it should be deleted. Is there a need to correct or explain what was 
sent to ADWR? I would appreciate it if you could give me a call to explain. Thanks! 

Sincerely, 

Jay i. Moyes 

JFM/Ikk 
cc: Pat Themig 

Dana Dilier 

MOHAVE-011 

mailto:fimoves@lawms.com


w 
03 
Ln 

b 
a3 
Ln 

03 
a3 
Lo 

MOHAVE-011 



ul 
a3 

W 
03 
Lo 

MOHAVE-0 1 


	1 EXECUTIVE SU
	1 I General
	1.2 Power Flow Analysis


	2 STUDY ASSUMPTIONS
	Pre-Project Power Flow Case Modeling
	Post-Project Power Flow Case Modeling
	Transient Stability Modeling
	2.5 Reliability Criteria
	2.5.1 Power Flow
	2.5.2 Transient Stability


	3.1 Power Flow
	3.2 Post-Transient Analysis
	3.3 Transient Stability
	3.4 Short-circuit Duty

	4 RESULTS & FINDINGS
	4.1 Power Flow Analysis
	4.1 I Northern Arizona lacing Nevada Generation
	Northern Arizona Energy Project Generation Serving Regional Load Growth
	4.1.3 Power Flow Mitigation

	4.2 Post-Transient Analysis
	Northern Arizona Energy Project Displacing Nevada Generation
	Northern Arizona Energy Project Generation Serving Regional Load Growth

	4.3 Transient Stability Analysis
	Short-circuit Duty Analysis

	COST AND SCHEDULE ESTIMATE
	dCnnrenu
	Substitutions
	Patents
	Assignments
	Engineer

	tocation
	PurposeandS cope
	Previouslnvestigations

	RockTypes
	BasinLimits
	Thickness of Alluvial Fill
	WaterLevels
	Thidtness of Saturated Aquifer
	WaterQuality
	Recharge to the Sacramento Valley
	Transmissivity
	Specificyield


	Method of Calculating Drawdown
	Calculation Description of Withdrawal
	Simulated Withdrawal from Basin
	ModelDesign
	ModelRunsandResults

	CONCLUSIONS
	APPENDICES Volume
	12:57
	I74240

	12:57


	3741
	3741
	3741

