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EXHIBIT

AFFIDAVIT OF PUBLICATION

Kinsman Daily Miner
3015 Stockton Hill Road, Kingman, AZ 86401

web: www.kingmcndoilymir\er.com e-mail: Iegals@kingmandailyminer.com
Phone (928)753-6397, €xf. 242 q Fax (928)753-5661

"serving Kinsman since I882"

STATE OF ARIZONA
County of Mohave

)
) ss.

I, Melinda Mauser, being first duly sworn on her oath says:
That she is the Legals Clerk of THE KINGMAN DAILY MINER
An Arizona corporation, which owns and publishes the Miner,
a Daily Newspaper published in the City of Kinsman, County of Mohave,
Arizona; and the Golden Valley Gazette a weekly publication, published in the City of Kjngman,
County of Mohave, Arizona, that the notice attached hereto, namely,

No tic e  o f S a le

Has, to the personal knowledge of affiant, been published in the news-
paper aforesaid, according to law, from 14th day of March, 2007
to the 21st day of March, 2007 inclusive without change, interruption or
omission, amounting in 2 insertions, made on the following dates:
3/14, 3/21/2007

Ba/\
Cle rk, 22nd Day of March, 2007

State of Arizona

20071

County of Mohave

On this CII?) day of M [M we I

Legal Clerk, whom I know personally to be
the person who signed the above document
and she proved she signed it.

REBECCA
n01Arw PUBUC

Mai~lAvE cout~i§v
MY "fromm l?1;x4tt3s !*lf.>v. 38 ?.3=."'élE

OFFICIAL SEAL 5
M U N G E S  i

- Stale of Arizona E

8
Notary Public
My Commission Expires Nov Ber 30, 2009



Notice of Proof of Publication _ __ _

STATE OF ARIZONA

COUNTY OF MOHAVE, SS

gt

ANGEL--__ ?AN
being duly sworn, says tha.t
was and now is .an Authorized
newspaper published on Sunday, f

o
State of Arizona. That sand newspaper was printed and

.uJl~ V4rAm'YIL@@;
METER . . . »

cluing the publication of the notice,
Agent of Today's

Manda/,.
Saturday of each and every week at the lay Havasu

following dates, to-wit:
NOTICE OF HEARING DOCKET NO. L-00000FF-07-0I34-00133

CASE NO. 183/ ARIZONA POWER PLANT & TRANSMISSION LINE
SITING COMMITTEE

News-Herald, .
TuesdLa, Wednesday, Thursday, Frlday and

a e
as aforesaid

as herein mentioned, she
a seven-tlmes weekly

.City in Mohave County,
published on the

Published date(s):

March 14. 2007

of which the annexed copy is a printed and true copy, was printed and inserted in each and
published on he

2007.

every copy of said newspaper, painted
bod pf said l'1€WS?.*)8l' and no
me has 15th day o arch.

and dates aforesaid, and In the
an a supplement there. Subscribed and sworn to before

'N
QM
("""'"*"'

My Comm1s 1i

r"
0918 57479

_gt _ SANDRA LOGALBO :
Wofafv Pubic - State of Arizona i

I Y MGHAVE COUNTY 9
;. My Comm. Expires July 24, 2068 8

OFF\CiALSEAL

'u



Thu!said newspaper was primed adpuhlbahcd as nforcsaid
on the following cures. to-wit:'

STATE OF ARIZONA
County of Mohave

/  I 9 0 / < 4 / p a , being first duly sworn. says
Chuiduring the publication of the Notice. as herein mentioned, he/she was and now is
the z 4 1 / 7  / - » of the MOHAVE VALLEY DAILY NEWS, six
times week-ly newspaper puhli Sunday, Monday. Tuesday. Wednesday. Thursday
and Friday of each and every week at .the city of Bullhead City, in said county.

4p\%t»|i 9o¢9v|\!|¢\v¢0¢

Q¢!¢rvv¢4i1IrrQl I
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Proof of Publication
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of which the annexed copy is a printed and true copy, ws;
printed and inserted in each and every copy Rf saidnewspaper
printed and published on the dates aforesaid. and in the body of
said ncwspg Er and not in a supplement £hcrcto.
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MOYES STOREY

14 » z
]ay I. ModesVlad Corpora te Center

1850 North Centra l Avenue
Suite 1100
Phoenix, Arizona  85004
www.1awvers .co1n/ Iawms/

LAW OFFICES Telephone: 602-604-2106
Facsimile: 602-274-9135

Email: jimc»_;es@lawms.com

EXHIBIT

April 10, 2007

VIA CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Ronnie  Wa lke r, Ma na ge r
Moha ve  County, Arizona
700 W. Bea le  Stree t
pa . BOX 7000
Kins ma n, AZ 86402-7000

Re: Northe rn Arizona  Ene rgy P roje ct

De a r Mr. Wa lke r:

Pursuant to the  request of Laurie  Wooda ll, Cha irman of the  Arizona  Power P lant and Transmiss ion Line
Siting Committee , enclosed is  a  copy of the  notice  of hearing executed by Ms. Woodall in the  above-re fe renced
ma tte r.

If there  are  any questions, please  fee l free  to contact us  a t any time.

/

Ve yours,

Assls tant to Jay I. Mayes
L

v

n n

Q

LKK/me
Enclosure
Cc: Ms. Laurie  Woodhull



9408
9445

/1000 gggq' E004

v

$41
9

08
of §é

,g
"6
8i

N
§ \
98 S

é'

8
W 9

349
g'

T

§§ ~-
Z

5
835

8
358

3
5 *§§§

I

"Ll
Q
Q/

i
I

i

r

=cz
l '\

'47

Q ~

g
Q 8

Q Q
Q S
Q 8'

'~v m
8
s
E

8

'-..

°-0

='::»,
_8.7l;

r

3
9

I

AJ

D

o

I

. :

D



BEFORE THE ARIZONA POWER PLANT AND

TRANSMISSION LINE SITING COMMITTEE

I. 1

.'\J
of "*
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39...
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O "

IN THE MATTER OF THE APPLICATION
OF NORTHERN ARIZONA ENERGY, LLC,
IN CONFORMANCE WITH THE ) Docket No. L-00000FF-07-0134-00-33
REQUIREMENTS OF ARIZONA )
REVISED STATUTES, SECTIONS 40-360.03 )
AND 40~360.06 FOR A CERTIFICATE OF ) Case No. 133
ENVIRQNMENTAL COMPATIBILITY >
AUTHORIZING CONSTRUCTION OF A )
175 MW NATURAL GAS-FIRED, SIMPLE )
CYCLE GENERATING FACILITY AND )
ASSOCIATED TRANSMISSION LINE )
INTERCONNECTING THE GENERATING )
FACILITY TO THE ADJACENT WESTERN )
AREA POWER ADMINISTRATION )
GRIFFITH SVVITCHYARD, ALL LOCATED )
IN MOHAVE COUNTY, APPROXIMATELY )
9 MILES SOUTHWEST OF KINGMAN, AZ >

)
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NOTICE OF HEARING

A PUBLIC HEARING WILL BE HELD before the ArizOna Power Plant and
Transmission Line Siting Committee ("Colnmittee") to consider the Application of Northem
Arizona Energy, LLC, for a Certificate of Environmental Compatibility ("CEC") authorizing
the Northern Arizona Energy Project ("NAEP") in Mohave County, Arizona. The proposed
project was originally referred to in prior public forums and communications as the
Arroyo Energy Project. This is the same project, at the same location; but it is now
named the "Northern Arizona Energy Project" or "NAEP." The hearing will be held at The
Hampton Inn, 1791 Sycamore Avenue, Kinsman, AZ, beginning on May 1, 2007 at 9:30
a.m. and continuing on May 2, 2007, at 9:30 a.n1. The hearings will adjourn at
approximately 5:00 p.m.

Public comment will be taken at die beginning of each hearing day, and in a special
evening public comment session on May 1, 2007 at 6:30 p.m. at the same location. The
Committee may deem it appropriate at some point to recess the hearing to additional date(s),
time(s) and/or p1ace(s) to be announced during the hearing or to be determined after the
recess, at the discretion of the Committee. These dates, times and places of the resumed
hearing(s) will be posted on the Arizona Corporation Commission ("ACC") website, at:
www.azcc.gov/utilitv/electricllinesiting-calendar.htm and on the Project website at:
www.northernarizonaenerzvxoin.

1718240_1.Doc
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NOTE: NOTICE OF S UCH RES UMED HEARING WILL BE GIVEN AS  NOTED
ABOVE. P UBLIS HED NOTICE OF S UCH RES UMED HEARING IS  NOT
REQUIRED.

The Committee may conduct amour of the Project area, proposed route and proposed
alternative route on a future date. The map and itinerary for the tour will be available at the
hearings and posted on the Project website. Members of the public may follow the
Committee in their own private  vehicles. During any tour, the Committee will not discuss or
deliberate in any manner concerning the Application.

A general overview description of the Project is  set forth below. Detailed maps and
textual and graphic descriptions of the Project site, equipment and facilities, interconnecting
transmission line routes and structures, and other relevant Project information are available in
the Application itself] which is  on file  and available  for public inspection at the Docket
Control Center of the Arizona Corporation Commission, 1200 West Washington Street, Suite
108, Phoenix, Arizona 85007.

Pro jec t Fac ilitie s  Ove rview: The  NAEP  s ite  is  loca te d on the  northe rn-mos t
approximately 40 acres of the original 160-acre approved site  of the existing Griffith Energy
Project, in the  Southwest Quarte r of Section 6, T. 19 N., R 17 W., in Mohave  County, jus t
west of Inters ta te  Highway 40 and East of Apache  Road, North of the  Griffith Interchange,
a pproxima te ly 9 mile s  S outhwe s t of Kins ma n, Arizona . The  NAEP  cons is ts  of four
individua l nomina l 45 MW Ge ne ra l Ele ctric LM6000 na tura l ga s -fire d s imple -cycle
combus tion turbine  ge ne ra tors  with inle t a ir chille rs  a nd a s s ocia te d e mis s ions  control
e quipme nt a nd a ncilla ry fa cilitie s , toge die r with a pproidma te ly 2,700 fe e t of 230kV
transmission lines and tower structures necessary to electrically interconnect the generators
with the  Western Area  Power Adminis tra tion transmiss ion sys tem a t the  adjacent exis ting
230kV Griffith S witchya rd owne d by We s te rn. The  P roje ct is  de s igne d to produce
approximate ly 175 MW of ne t e lectrica l output when a ll four units  a re  in opera tion under
des ign ambient conditions . These  s imple -cycle  genera ting units  a re  often re fe rred to a s
"beakers" because  they are  capable  of rapid s tart-up, individually or in combination, within
a bout te n minute s , a llowing the  NAEP to re s pond quickly to fluctua tions  in e le ctricity
demand. The  NAEP will supply whole sa le  power to load se rving utilitie s  in Arizona  and
surrounding re gions  for the  purpose  of s e rving the ir cus tome rs  during pe riods  of pe a k
electricity demand.

Each county and municipal government and state agency interested in the proposed
Project and desiring to become a party to the proceeding, shall, not less than ten (10) days
before the date set for hearing, tile with the Director of Utilities, Arizona Corporation
Commission, 1200 West Washington Street, Phoenix, Arizona 85007, a notice of its intent to
be party.

1718240_IDQC
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Any dome s tic, non-profit corpora tion or a s s ocia tion, forme d in whole  or in pa rt to
promote  conse rva tion of na tura l be a uty, to prote ct the  e nvironme nt, pe rsona l he a lth or othe r
biologica l va lue s , to pre se rve  his torica l s ite s , to promote  consume r inte re s ts , to re pre se nt
comme rcia l a nd indus tria l groups  or to promote  the  orde rly de ve lopme nt of the  a re a  in which
the  P rob e t is  to be  loca ted and de s iring to become  a  pa rty to the  ce rtifica tion proceeding,
sha ll, not le s s  tha n te n (10) da ys  be fore  the  da te  se t for he a ring, file  with the  Dire ctor of
Utilitie s , Arizona  Corpora tion Commis s ion, 1200 We s t Wa s hington S tre e t, P hoe nix, Arizona
85007, a  notice  of its  inte nt to be  a  pa rty.

The  Committe e  or its  Cha irma n, a t a ny time  de e me d a ppropria te , ma y ma ke  othe r
pe rsons  pa rtie s  to the  proce e dings . Any pe rson ma y ma ke  a  limite d a ppe a ra nce  a t the
he a ring by filing a  s ta te me nt in writing with the  Dire ctor of Utilitie s , Arizona  Corpora tion
Commiss ion, 1200 We s t Wa shington S tre e t, P hoe nix, Arizona  85007, not le s s  tha n five  (5)
da ys  be fore  the  da te  se t for he a ring. A pe rson ma king a  limite d a ppe a ra nce  sha ll not be  a
pa rty or ha ve  the  right to pre se nt te s timony or cross -e xa mine  witne sse s .

I
E
!

,
360.13 a nd Arizona  Adminis tra tive  Code  Rule s  (A.A.C.) R14-3-201 to R14-3-219. This
proce e ding is  a lso subje ct to  the  e xpa rte rule s , A.A.C. R14-3-113 a nd R14-3-220. No
subs ta ntive  communica tion re la tive  to this  proce e ding not on the  public re cord ma y be  ma de
to a  me mbe r of the  Committe e . The  a pplica ble  Arizona  Re vise d S ta tute s  ca n be  obta ine d
online  a t www.azleg.s ta te .az.us /ArizonaRevisedStah1tes .a sp?Title=40. The  a pplica ble
Adminis tra tive  Code s  ca n be  obta ine d a t http://vyww.a zs os .gov/public_s e rvice s /Title --l4/14-
03.htm a nd http://www.a zs os .gov/a a r/2006/45/fina lpdf. The  writte n de cis ion of the

40-360.07. Any pe rs on inte nding to be  a  pa rty be fore  the  Arizona  Corpora tion Commis s ion
mus t be  a  pa rty to die  ce rtifica tion proce e dings  be fore  the  Committe e .

|

ORDERED this  6th da y of Ma rch, 2007

L

@¢446
\

Q/1/44
Laurie  A. Woodhull
Ass is ta nt Attorne y Ge ne ra l
Cha irma n, Arizona  P owe r P la nt a nd
Tra ns mis s ion Line  S iting Committe e

3 11423 (3/6/07)

17l8240_l.DOC
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EXHIBIT

7Z/csan&7ectn2:' Pau/erCompany
P.O. Box 711, Tucson, AZ 85702

3950 East Iwington Road
Tucson, Arizona 85714

Leland Snook
General Manager, Wholesale Energy Supply

Aprar 23, 2007

The Honorable Michael Gleason

Chairman
Arizona Corporation Commission

1200 W. Washington
Phoenix, AZ 85007

and

Ms Laurie Woodail
Chairman
Arizona Power Plant and Transmission Line Siting Committee
1200 W Washington
Phoenix, AZ 85007

Re: Mohave County Need for Peaking Resources

Dear Chairman Gleason and Chairman Woodhull,

An application for a Certificate of Environmental Compatibility for the Northern Arizona Energy Project

(NAEP) is before the Arizona Power Plant and Transmission Line Siting Committee (Docket #L-
00000FF-07-0134-00133). The NAEP is proposed as four General Electric LM6000 combustion
turbine generators to be located adjacent to the existing Griffith Energy Project in Mohave County

Simple cycle projects such as the proposed NAEP are typically constructed and operated to serve
peak electric loads .

As the largest load serving entity for Mohave County, UNS Electric wants to communicate to the

Commission the forecasted need for additional peaking generation resources in the 2008 to 2012
time period

Forecasted near term peak load growth in Mohave County for 2008 to 2012 exceeds 6% on average

per year 0r approximately 32 MW peak Generation resource alternatives provided by market
participants such as Northern Arizona Energy, LLC contribute to the assurance of an adequate future
supply of generation resources to meet the growing peak load of Mohave County.

bland Snook

General Manager
Wholesale Energy Supply

Sincerely,
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ARIZONA DEPARTMENT
OF

ENVIRONMENTAL QUALITY

Janet Napolitano
Governor

mo West Washington Street - Phoenix, Arizona 85007
(602) 771 -2300 a .azdeq.gov

Stephen A. Owens
Director

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Notice of Administrative Completeness ia-\\8IT

April 25, 2007

Kevin R. Johnson, Vice President
Northern Arizona Energy, LLC
1735 Technology Drive, Suite 820
San Jose, CA 95110

Air Quality Control Permit No. 43801
Electricity Generation Plant - Place ID: 6081

Dear Mr. Johnson:

The Arizona Department of Environmental Quality received the above-referenced application on March 26,
2007. ADEQ's review of this application is subj act to therequirements of the licensing time frames ("LTF")
statute under Arizona Revised Statutes ("A.R.S.") § 41-1072 through § 41-1079 and the LTF rules under
Arizona Administrative Code ("A.A.C.") R18-1 -501 through R18-1-525.

Under A.R.S. § 41-1074, ADEQ has determined your application is administratively complete. This
determination ends the Administrative Completeness Review time iiame and begins the Substantive Review
time flame for your application. Any substantive deficiencies in your application will be noted in a separate
written request for additional information.

Please contact me at (602) 771-2323 if you have questions regarding this Notice or the status of your
application.

Sincerely,

Vivek Kapur
Environmental Engineering Specialist
Existing Source & General Permits Unit

Dana Dialer, Project Director, High Energy Resources Services, LLC
Mark L. Peak, Sierra Research

CC:

Re:

Northern Reglonal Offlce
1801 w. Route 66 • Sulte 117 | Flagstaff, Az 86004

(928) 779-0313
Printed on recycled paper

Southern Reglonal office
400 West Congress Street » Suite 433 Tucson, AZ 85701

(520) 628-6733



EXHIBIT

Class I Permit Application

Northern Arizona Energy, LLC

Mohave County, Arizona

Prepared by'

Sierra Research, Inc.
1801 J Street

Sacramento, California 95814
(916) 444-6666

Submitted by:

Northern Arizona Energy, LLC

March 2007



Vlad Corpora te Center
1850 North Centra l Avenue
Suite 1100
Phoenix, Arizona  85004
www.1awyers .com/ Iawms /

VIA HAND-DELIVERY

MOYES STOREY

LAW OFFICES

April 24, 2007

_;>

Telephone: 602-604-2106
Facsimile: 602-274-9135

Email: jimoyes@lawms.con;

a ' \ . }

]ay I.  Modes

Docket Control
Arizona Corporation Commission
1200 W. Washington
Phoenix, AZ 85004

m
UP

Re: Northern Arizona Energy Proj act
Docket No. L-00000FF-07-0134-00133

Dear Sir or Madam:

Enclosed for filing are is an original and 26 copies of the Class I Permit Application for the above-
referenced matter. Please return to us one date stamped/confonned copy.

Please note that we are having copies of this document delivered to :

1.
2.
3.

Laurie Woodhull, Chainman, Arizona Power Plant & Transmission Line Siting Committee
Maureen Scott, Esq. - Staff
Ken Sundlof, Esq. -- Intervenor - Mohave County, AZ

If you have any questions or need anything further, please do not hesitate to contact us. Thank you for
your assistance.

Sincerely

Lu Kay Ko gay
Assistant to Jay I. Mayes

LKK/me
Enclosures

7



1 f

S ' me re ly,

I J
Ma rk 2 P e a k
Pe rmit Engine e r
Sierra  Research

S ie rra  Resea rch, on beha lf of Northe rn Arizona  Ene rgy, LLC (NAE), he reby submits  a
Cla s s  I Air Qua lity P e r nit Applica tion to the  Arizona  De pa rtme nt of Environme nta l
Qua lity (ADEQ) for the  propose d Northe rn Arizona  Ene rgy pe a king powe r proje ct in
Moha ve  County, Arizona . On Ja nua ry 22, 2007, NAE, unde r die  na me  Arroyo Ene rgy,
LLC, submitted a  reques t for a cce le ra ted penni proce ss ing to ADEQ for this  project
a long wide  a  fee  of $15,000. The  project and company names changed from Arroyo
Energy to Northe rn Arizona  Ene rgy subsequent to tha t reques t. While  this  applica tion
will be  re vie we d a s  a  minor modifica tion to a  ma jor s ta tiona ry source  (Griffith Ene rgy
Facility), NAE is  reques ting a  sepa ra te  s tand-a lone  pe rmit for the  new facility due  to the
poss ible  future  sa le  of the  facility to an independent owner.

Should you have any questions, please feel free to contact me (916)444-6666
or Dana Duller (480) 664-8154.

Dear Trevor:

Trevor Baggiore
Permit Section Manager
Air Quality Bureau
Arizona Department of Environmental Quality
1110 W. Washington St.
Phoenix, AZ 85007

S ubj a ct: Cla s s  I Air Qua lity P e rmit Applica tion for Northe rn Arizona  Ene rgy, LLC

March 26, 2007

1801 J Street
Sacramento, CA 95814
Tel: (916) 444-6666
Fax: (916)444-B373

Ann Arbor, MI
Tel: (784) 761 -6666
Fax: (734) 761 -6755

sierra
research

attachments

cc: Da na  Dia le r
Ke vin Johnson
.Toe Otahal
Gary Rubens te in



Class I Permit Application
Northern Arizona Energy, LLC
Mohave County, Arizona

\ r

prepared for:

go;9
Northern Arizona Energy, LLC

March 2007

[II \
prepared by:

Sierra Research, Inc.
1801 J Street
Sacramento, California 95814
(916) 444-6666

Submitted by:
Northern Arizona Energy, LLC



CLASS I PERMIT APPLICATION
NORTHERN ARIZONA ENERGY, LLC

MOHAVE COUNTY, ARIZONA

prepa red for:

Northe r Arizona  Ene rgy, LLC

Ma rch 2007

Sierra  Research, Inc.
1801 J Street

Sacramento, CA 95814
(916) 444-6666



CLASS I PERMIT APPLICATION
NORTHERN ARIZONA ENERGY, LLC

MOHAVE COUNTY, ARIZONA
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1. INTRODUCTION AND PERMIT APPLICATIUN

Northe rn Arizona  Ene rgy, LLC (Northe rn Arizona  Ene rgy or Applica nt) pre se nts  this
pe rmit applica tion for a  proposed nomina l 175 megawa tt (MW) na tura l gas  fired peaking
power gene ra tion project (S tanda rd Cla ss ifica tion Code  4911). The  Northe rn Arizona
Energy Project (Project) will be  constructed and opera ted in the  exis ting Inte rs ta te  40
Indus tria l Corridor, a pproxima te ly thre e  (3) mile s  north of the  Griffith Inte rcha nge  in
Moha ve  County, Arizona . The  P roje ct will inte rconne ct with the  We s te rn Are a  Powe r
Adminis tra tion (We s te rn) 230kV sys te m a t the  Griffith Switchya rd.

The  project a rea  is  cla ss ified Atta inment for a ll applicable  pollutants  and is  under the
jurisdiction of the  Arizona  De pa rtme nt of Environme nta l Qua lity (ADEQ). The  P roje ct
mee ts  the  requirements  to obta in a  Class  I penni. ADEQ has  been de lega ted full
authority for ma jor source  pe rmitting and will se rve  a s  the  primary authority for the  a ir
pe rmit a pprova ls .

The  proposed Project is  loca ted on a  forty (40) acre  parce l of land (Project Property) tha t
is  controlle d by the  Applica nt. The  Project P rope rty occupie s  the  northe r-mos t seven
hundred (700) fee t of the  origina l one  hundred, s ixty (160) acre  pa rce l of land owned by
Griffith Ene rgy LLC. Griffith Ene rgy's  650 MW powe r ge ne ra tion fa cility (Griffith
Energy Project) is  loca ted on the  southe rn portion (remaining 120 acres) of the  origina l
pa rce l. Within the  P roject P rope rty, the  equipment and inte rconnection facilitie s  occupy
approxima te ly e ight (8) acre s  (P roject S ite ). During cons truction, up to s ix (6) acre s  of
the  Project Property has a lso been designated for the  contractor tra ile rs , equipment and
mate ria l lay down a rea  and worke r pa rking (Tempora ry Cons truction Area ).

The  Applicant is  seeking a  sepa ra te  a ir pe rmit from tha t of Griffith Ene rgy LLC, the
owner and ope ra tor of the  Griffith Ene rgy P roject. A bus iness  transaction is  pending
be tween LS Power, the  ups tream owner of Northe rn Arizona  Energy and Griffith Energy
and Dynegy Corpora tion. Upon comple tion of this  transaction, opera ting asse ts  such as
the  Griffith Energy Project will be  owned by Dynegy, and deve lopment projects  such as
the  Northe rn Arizona  Energy Project will be  sepa ra te ly owned by a  Joint Venture  of LS
Power and Dynegy. Due  to this  separa te  ownership s tructure  a  separa te  permit is
required for the  Northe rn Arizona  Ene rgy Project.

It is  unde rs tood by the  Applicant tha t from a  regula tory process  pe rspective , ADEQ will
approach the  applica tion and regula tory process  as  a  modifica tion to the  Griffith Energy
Project. S ince  Griffith ha s  a  Cla ss  I P revention of S ignificant De te riora tion (PSD)
pe rmit, Northe rn Arizona  Ene rgy will a lso be  is sued a  Cla ss  I pe rmit.



A11 emissions from the  Project a re  be low PSD significance  leve ls , therefore  the
applica tion is  cons ide red a  minor modifica tion to an exis ting ma jor source . The  P roject
is  subject to Federa l New Source  Performance  Standard for S ta tionary Combustion
Turbines  (40 CFR Pa rt 60 Subpa rt KKKK), the re fore  it is  cons ide red a  Title  V source  for
fee  purposes . While  emiss ions  for a ll pollutants  a re  be low 100 tons  pe r yea r, Northe rn
Arizona  Ene rgy will be  is sue d a  Title  V pe rmit. As  a n e le ctric ge ne ra tion fa cility with
units  having the  potentia l to gene ra te  more  than 25 MW, the  Project will a lso be  subj e t
to the  requirements  of the  Title  IV Acid Ra in program.

Northe rn Arizona  Ene rgy pre sents  this  applica tion reques ting flexibility for a  "phased
cons truction" pe rmit. The  potentia l phased cons truction is  described in Chapte r 2 of this
applica tion a long with the  gene ra l project description.

This  applica tion is  presented pursuant to the  requirements  codified in Title  18 Chapte r 2
of the  Arizona  Adminis tra tive  Code  (AAC) and has  been ce rtified by a  re spons ible
officia l of Northe rn Arizona  Ene rgy. The  pe rmit a pplica tion forms  a re  include d a t the
e nd of this  se ction. The  a pplica tion is  orga nize d in the  following ma nne r

S e ction 1 - Introduction a nd ADEQ P e r nit Applica tion Forms
Section 2 .- P roject Description
Se ction 3 - Emiss ions  Inve ntory
S e ction 4 - Ambie nt Air Qua lity Impa cts
Section 5 ... Applicable  Requirements
Section 6 .-. Control Technology Review
S e ction 7 - Complia nce  a nd Monitoring

The  responsible  pe rsons  concerning a ll ma tte rs  in this  pe rmit applica tion a re :

Ms . Da na  Dulle r
P roje ct Dire ctor (Contra ctor)
High Energy Resource  Se rvices , LLC
6410 E. Eve re tt Drive
Scottsda le , AZ 85254
Phone : (480) 664-8154
Facs imile : (480) 636-853 l
E-ma il: ddille r@cox.ne t

For written correspondence , please  copy
Jay Moyes
Moye s  S tore y La w Office s
1850 N Centra l Avenue , Suite  1100
Phoenix, Arizona  85004
Phone : (602) 604-2106
Facs imile : (602) 274-9135
E-ma il: jimoye s @la wms .com

Mr. Ke vin R. Johnson
Vice  Pres ident
LS Power Genera tion
1735 Technology Dr, S te  820
San Jose, CA 95110
Phone: (408) 572-1290
Facs imile : (408) 392-9757
E-mail: KJohnson@1spower.co1n

Mr. Ma rk P e a k
Senior Engineer
Sierra  Research
1801 J Street
Sacramento, Ca lifornia  95814
Phone : (916) 444-6666
Facs imile : (916) 444-8373
E-mail: mpeak@sie rra resea rch.com



ARIZONA DEPARTMENT OF ENV11ZONMENTAL QUALITY
Air Quality Division

1110 West Washington • Phoenix, AZ 85007 • Phone: (602)771.2338

STANDARD PERMIT APPLICATION FORM
(As required by A.R.S. §49-426. and Chapter 2. Article 3~ Arizona Administrative Code)

1 .

2.

State: C A ZIP: 9 5 1 1 0

3 .

4 . Norther Arizona Energv. LLC

Fax: Email:

5.

Elilaill

6.

Fax:

Mark Peak, Sierra Research

Fax: 9 l6-444-8373 Email: mpeak@sierraresearch.com

7.

Permit to be issued to: (Business license name of organization that is to receive permit)

Norther Arizona Enerfiv. LLC

Mailing Address: 1735 Technologv Drive, Suite 820

City: San Jose

Previous Company Name: (if applicable)

Name (or names) of Owners/Principals:

Phone:

Name of Owner's Agent:

Phone:

Plant/Site Manager/Contact Person and Title:

Phone: 916-444-6666

Plant Site Name: Norther Arizona Energv Project

Plant Site Location/Address: Apache Road

City: County: Mohave

Indian Reservation (if applicable, which one):

ZIP:

35° 03' 30" n, 114° 08' 22" W. 2475 feet

8,

Latitude/Longitude, Elevation:

Equipment Purpose: Power generation

Equipment List/Description: See Attached Equipment List

9.

EI Individual Owner

0 Government Entity (Government Facility Code: m

1 0 . D Renewal of Existing Permit

C la s s I
"I

\
1 1 . 4. 4

1 2 .

Vic e  P re s id e n t

Ke v in  R . J o h n s o n

Telephone Number: (408)572-1290

Type of Organization:

0 Corporation

0 Partnership

IX! Other Limited Liabil ity Company

Permit Application Basis: El New Source E] Revision

(Check all that apply.) ElPortable Source El General Permit

For renewal or modification, include existing permit number (and exp. date):

Date of Commencement of Construction or Modification: 4"' quarter 2007 (earliest)

Is any of the equipment to be leased to another individual or entity? El Yes D  N o

Standard Industrial Classification Code: 4911 State Permit Class:

Signature of Responsible Official of Organization: ' -

Official Title of Signer:

Typed or Printed Name of Signer:

Date: March 23. 2007

Company Name: Norther Arizona Enerzv. LLC

-3-
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VÀ
of

9l \l
\I

Ml
iv

Na
4

1:
Di,-\

OB
z

<I-
Gm
'<'l'
Vu
Q
m
of
OO"
m

99 4- -Q l-

8
mg

o f

v-4
vo

n.
v-4
x o

9an O
\O

Ml
-

\ . |
Q

8 v-4
v-'4

-

-

4u -9 9-

01ZN; * * * * *

4
o
G: b

Lr;

<|-
v-4
\O

o
IN

vo

N

z
8845
»_,27TH24298
838DoOM

Q H

348=32338
cm 83 Q*

><
O
z

O
O

N
O
m

"2N
2
8
3
2QS

U
O
>

E
2
Zz"O...

8
8

8 ETD aU 3U aU 8D

anl wr
o
O
o

q-
o
o
o

<r
C
o
o

<r
o
o
o

~<r
o
O
o

|/\
L24
o

W ' 414

LT-U11

39
n- .Q

'a
of

'YI

><
EL
Sr,
In

I 1:
O
o
>
>7
Ii;

r:me E

1-4
"3
-<r
!"l

!
o

o w

g 3 9 oz
vo 4 Evo Eu 8D-o ..
= u 8
.2 8 c
18

2 8cu
..a .>"8
*cs

I

I

E
>r

2
"8
E-*
Ia
.E4-1

b E
Q

=
o ofm

3,8
8.3

I

"" -1

?9"'8
...'~:>.-<
5218

cu3.--
=@~=023

c o

* on8 c:
8
E8
U.)
o
=

I

I

Ts
bl
.E
zQn
it:

.Jo
"U
. i
U

>

I0a
0><

0.D ¢..*- 3 CI
.5

Q"I",

848 .8°.=<>~§ g

8.3 .g
8.38 o
as; §
u o

858 3
38 9

u-0 'TT
288

E.88 4

3aw v.8jg 3
25 .9
88% '5
s §
3¥¢ 8
go; 43

Ag u .
E 84 .9 8

"8 g 3

-E
.§a8 .49 8

9* 8
98 3

g 888 85 3%
ETo 8 8=

E o §€ _go
E .838 88 _§§
o 8.=8 3 93

4§ §9 88.. .88 »; 8 88 9 °- ~88 g' 2%
8 2 8 88.4 *-'.=- g m. 3 u0M§§W

8§~~=33
.§3§3§~a".a

83°;38-E33£=.98§§ go
19

3 \ 8 4 .

3 v =§3§§= ; ; 26 3° 3%3_2£
23838

3 38><

a

...*2

_ Eo
' 7 ea

n o  o
"* o.>
M o
, _  c :

8 9
__ in

c:I-IJ cu
3  3
-  o.=° .::+4 cs=

`:..»'*°

43398
£8382 8

a 32.§_3'

3%.

Q8-u fnin 8 *
O

*" Vu O> an
D 44

r:
CU

cm
an

E3
m
zo
5
in
r-4

2
m
>*CDM
LEZ
ca
<ZON
a<4

E
EMC 'L

8
8

38
3-8 Hlii!
348 ii'!.! 83
88838813§§8-§
: a §§= 2§§§§
83§.;§=§8:$- 383
3 833@383§3'

8.1:
><-f=-'w-4

I_,uE¢_,8.x.\a
0J \ :0 " 0 0

- s s . -

'"5s=@,, -»-~»-
o W

cuQ
` 535 9
-cy"

3.8
01 9.1

Lim

8
:J E _
IJ '84-I

-*--.QDQ ..
3 m 6 8

no
*CD

11

3 1
c~i cd<1-'uri 4:5 t~l



masRat-as

3
DI
Ra

8
U
9.
Q
E-*
Z
o
n.
Z
O
r-4w
Z'
2
Ill

<
9Q
3HD
. 1Qo
84

E<
Q
FIGE'<
. 1:>CJ
ISm

E
Q8

E

8
g
8

88 <z

398 " <Z

Ea2,
Qcm

Qocm
QoQ

Qoch
QoO\

QoO\

9
98

oz
O\
v-4

UE
ON
v-(

oz
O\
v-4

oz
O\\-4

oz
G\
1-4

<33
cm
1-4

38 N
1-4

N
v-4 Nv-4 ( \l

1-4
N1-1 NF*

in
tn

8
88
8
<1
HV)

L14
O

888
E

38
86
833

L u
E T

33
Ag;
28

<
P-4
<1
Q
s
><
Ia

E809903 3
48

<'\l N N N (\I N

4889
8888

'to

VS
<r

Vu
<1-

in
<1-

vs
<|-

in
<1-

In
9'

58BE08
z

O\
of
m
\o
<2
m
o f

°<z
m

oz
of
<*'>

<1
m
o f

#4
( " q

ON
of
in

O__
comof
°°.\
m

I
\ 0

Q
m
o f

°<a
m

aw

c os
o f

°<;
m

.
Q

m
o f

°4
com

</\
<09<c18

Vu
pp
r-1
1\
( \ l_
v-4
©
\

*Q
©

<~L
v-4
o

Vu
Q
¢'\l
o f

N
1-4
4 0

v'>
p"4
FT
b
Cal_
v-4
\D
1\

o
*Q
4:
1\
< _
v- (

\o
1\

In
cg
Nof
n _
1-(
4:

;-q
Z
o
N

1-'I
1-4

v-4
r-4

1-1
1-1

F--4

Q-'-'I

v-4
v-4

v-1
v-1

z4~
88;

l\
'fto

53
\O
1-4 * * * * * *

ZN

3 o78

888
u52

o

Hz
I-'JH

388D;us82

"3N
2
8o
E
DO

H
Eo
9 4 :Q..

8Eu

8

\D

0
O

q.)
' 3
' U

8
8 8
LE
O

4-a
GJ
'Er-4

pp

GJ
U

N

U)
u

m
GJ
O

<1-
: :G)
O

in
: *Q)
U

\O

G)
U

8 i n
o
o
o

cm
caU

G
m

z
m

£
2
W
>*CDM
Raz
Ra
<zcN
E<

W

EmOz

O
r-4

I-Il LT-I
(J H

<8 D

If)

m
O

'u

833
in 8
3 3

a

.33
'-4Q E
'T 8
of c>
"' 0M U
s.. s:
GJ 3

w

- D
' U
as

- o
.°:

8
><
u
U

. D

cu
bl

_>

8
:s

>

m

E
=E
::

. i i
cu
E-
in

.=:4-1
c
o
c
o
c

,c

cu
u:
GJ

83
I :

E
m

532

8

I

I

U

0)

I
:t.93
5 3 .

8.-'

88 3 8.8 8 o
8
8 8Ag .
6 8 8
E 3

§
3
8
'U

8

;é
8Ea

33

38

3;
88
.so

88
£ 8
8 i8
a t
Q:

8 a .Et 8

3 G
1-4

\ r I

8.'l'

8 .38
'E-»"a
888

49.a.>»§

§§§»a
$889
§§8

88.8
E§83

32.3

8854
38_ 18»s

9888
. , ,_
3888

4888

_Ag

8
co

m

a.>___,3

23<c

"" .::
8 "

LF

a

n:

-5

r: 8
8 .8 9:

9 3
883 go.:8g 3_9

8:8 9?
8-3 =a
Ag? .88
8 8 " 8 ~

s 8988
'Hz -s .8

88888

§§2§%3
§a5 as
gi t

3

I°=8

o

gQS

8. : :

>~
.Q

- u8
O

a
><
M

u
.38 2
go, 2

o
E.3Q

we

o ms

;i

f
.D\-1

3
"'l::

3
3%
ws

>ua
u

.-.

.g
'E
8
o
n.

8
.§

8
in-4

/"\

P

4-1
.E

8.
8
c:

4-1
O

3
O-4

8
.E
Q

r~i

.-:
CO

' T
QS
of
1-1
no

. E

'3
E

L.-.
o

' D

m
cu

cm

3
oin

3.4

ua. -rn
E Vu__>._»Noi9 >»
319*
5 .0 5'G

3 Gs,
8 §8§
838888
8  3 8 3 8
8389
888884
; 8 3 § §

3.=8b4
"8g~ 42_ u so

883§8§§
§- . -Q

848

-§-_§3
8 of

ET

Ni

3
~.

393
3

9:5
Hg.
9 , 8
88%

Den

8
§==

8 ;

98-'*
,;-583
°9%zc~
OD? 3

5: 6.2
>~aQ
92.88

a8'"§i
LD *

4
1-4

362483
3539-4ea;
Ag

<=»,9
2282
933
8 8 8 8
3,988
28. .
3838
-8-3 .
8833

4 88v
9 8.-ab 8-
8§?*»§

2 9 3
'<-§@

n .

483



Q
r-4
w e

33
E

.9_.::
c*

LT.:

68
<3

n"§
F U
U

E
o

8-4
2
-CI
O

44-1o
as

-4-v
as

Q

o
$4
=
H

8
4-1

=

8

Q
m
E-*

Q
m
H

5-1
v

-Q
E
z
8

- -154
o
w

Q
an
H

CI
an
E-*

-1
ea
-c
o
2 E

Q 8w
C-1 ><
o Zoo
\O

2
Qc..m

Q
In
F

Q
M
as

2

. o

E
O
0

v -1

Lu

TG
S-4
G.)
Q
0

CD

8H

Q
4-V

' Q

8
o
Ce
n.
CG

8-=
E 3

E
of
<r

o.EE
858
<1-
m

Q
l O

E 4-»

vw .8
8
M

4-1
o

H
s:

gge-
H 3-

ra

v-4

cm
0

.9

~8
F*
Q <rO
4:
i n

8
E
O
U

I

. »-1

m
o

8
3o

=~ £~
54 Q v
8 O »-4-v-4 *_,
.-Q cm

:s
C) .-D

6
O
u

m

.8
94E o

8*
QTY

.3 Lu
D

4-*
s:
®

O

in o

o

.Q mO o8 4
o as
s:

o

Q.

om m
4-*
w

9
O

:*8
. E

38 <- 3$4

8
CG

a.> 9-4

3 48
3 <11

<2
u
4-1

CQ 4-4

.9 d mE*
mI-IQ
i-4
z

E
a
:>
o*Ra

.2
E

0
>w

4-4 o 8
CS

49
~\-4

I
O\I

8

cu o
94 'U

E"0 5
N

Eu
9

$483
,584
o

.E

O
0

8
48

<5 e

<8 8
8

m
s-4

4-»
q.)

as
4-*

O
. E .so

G d

¢2
85
" Q

5%

82
2 3
4 : 8 3

n
a

g
8̀

*3

3-3

888
.363

8 3 6

.E

3
.38

gm
383088

'a 3
*Q

o .
'a 9

38
'88

836
4 8 8

-96

m. 81.E
8

so z~

8
o

a

83o
2̀ §""
8

38
'E

538
939=2
889

8 33

-o

g °~a

g 8.
E

° o 8

83"
8 8 9 °

m
o

130 H

4-1

==8<>

<3 ;a
D

~4-*
V+-4



COMPLIANCE CERTIFICATION AND CERTIFICATION OF TRUTH,
ACCURACY, AND COMPLETENESS

This certification must be signed by the Responsible Official. Applications without
a signed certification will be deemed incomplete.

I certify that I have knowledge of the facts herein set forth, that the same are true,
accurate and complete to the best of my knowledge and belief, and that all information
not identified by me as confidential in nature shall be treated by ADEQ as public record.
I also attest that I am in compliance with the applicable requirements of the General
Permit and will continue to comply with such requirements and any future requirements
that become effective during the life of the General Permit. I will present a certification
of compliance to ADEQ no less than semiannually and more frequently if specified by
ADEQ. I further state that I will assume responsibility for the construction, modification,
or operation of the source in accordance with Arizona Administrative Code, Title 18,
Chapter 2 and any permit issued thereof

Northe rn Arizona  Ene rgv, LLC

Vice  Pres ident

Typed or P rinted Company Name:

Officia l Title  of S igne r:

Typed or P rinted Name  of S igne r:

Signature  of Responsible  Oiiiciadz B féfez Ma rc h 23, 2007
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2. PROJECT DESCRIPTION

The  Northe rn Arizona  Ene rgy P roject (P roject) will be  a  nomina l 175 MW na tura l ga s
fire d s imple  cycle  powe r ge ne ra tion fa cility. It is  comprise d of four (4) Ge ne ra l Ele ctric
(GE) LM6000 PC SPRINT NxGe n combus tion turbine  ge ne ra tors  (CTGs) with inle t a ir
chille rs . The  P roje ct will be  de s igne d to produce  175 MW of ne t e le ctrica l output with a
hea t ra te  of 9975 Btu/kWh (HHV) based upon the  des ign condition ambient tempera ture

combus ted by the  CTGs The  P roject will utilize  an ave rage  of approxima te ly 1,750
Million Britis h The rma l Units  (MMBtu) (HHV) of ga s  pe r hour, 28,000 MMBtu pe r 16-
hour day, and 42,000 MMBtu pe r 24-hour day.

The  Project is  loca ted in Mohave  County, Arizona , jus t wes t of Inte rs ta te  40,
a pproxima te ly thre e  (3) mile s  north of the  Griffith inte rcha nge . The  P roje ct is
approximate ly 110 miles  southeas t of Las  Vegas , Nevada  via  Arizona  Highway 93 and
200 mile s  northwes t of Phoenix, Arizona . The  Project loca tion is  shown in Figure  2-1 .

The  Griffith Ene rgy P roje ct (Griffith) is  a  600 MW na tura l ga s -fire d, combine d cycle
power plant loca ted south of the  P roject. In 1998, Griffith was  s ited in the  1-40 Indus tria l
Corridor. As  note d pre vious ly, the  northe rn 40 a cre s  of the  prior origina l Griffith s ite
fonts  the  P roject P rope rty. The  Project P rope rty and Proj e t S ite  a re  shown in Figure  2-.
2.

Northe rn Arizona  Ene rgy proposes  to have  the  flexibility to cons truct the  four (4) CTGs
in a  "phased cons truction". If the  initia l capacity requirement of power purchase
agreements  require  the  gene ra tion capability of only two (2) CTGs, Northe rn Arizona
Energy would initia lly cons truct two CTGs and de lay the  ins ta lla tion of the  second pa ir
of CTGs. However, the  applica tion eva lua tes  the  potentia l a ir qua lity impacts  of the  tota l
P roje ct a t full ca pa city, or a ll four (4) CTG in ope ra tion from Proje ct ince ption.

The  Project has  been designed to supply energy to the  customer within ten (10) minutes
of a  CTG s ta rtup. Given this  quick s ta rt capability and the  a ssocia ted opera ting
pe rformance  and fue l e fficiency of the  LM6000 technology, the  P roject will se rve  the
peak load requirements  of customers  in Mohave  County, the  broader s ta te  of Arizona
load, and surrounding regiona l load centers .

The  P roje ct will inte rconne ct with the  We s te rn Are a  Powe r Adminis tra tion (WAPA)
230kV sys tem a t the  Griffith Switchya rd. The re  will be  one  gene ra tor s tep-up (GSU)
transformer pe r CTG pa ir.

_11_



The  LM6000 combustion turbine  is  a  two-sha ft gas  turbine  engine  de rived from the  core
of the  CF6-80C2 e ngine , which is  GE's  high thrus t, high e fficie ncy a ircra ft e ngine . The
LM6000 uses  s ta te -of-the -a rt te chnology to e fficiently bum clean na tura l ga s  with
reduced nitrogen oxides  (NOt) and ca rbon monoxide  (CO) emiss ions . Each unit is
equipped with wa te r injection to the  combus tors  for reducing the  production ofNOx. In
addition, a  se lective  ca ta lytic reduction (SCR) sys tem furthe r reduces  NOx and an
oxida tion ca ta lys t reduces  CO and vola tile  organic compound (VOC) emiss ions .

Ea ch CTG will a lso be  e quippe d with a  SPRINT (SPRa y INTe r-cooling) sys te m, which
enhances  the  e fficiency and output of the  gas  turbine  engine  by spraying micro-drople ts
of water into the  inte r-s tage  a ir s tream be tween the  low pressure  compressor and the  high
pressure  compressor. The  wate r is  a tomized to a  drople t diamete r of less  than 20 microns
by using inte r-s tage  bleed a ir and specia l nozzles . As the  drople ts  evapora te , the  a ir
tempera ture  is  reduced and the  mass  flow is  increased. This  results  in grea te r power
output and be tte r fue l e fficiency.

The  CTGs will be  housed in a  me ta l enclosure to protect the  units  firm the  e lements  and
to reduce  noise .

an oxidiza tion ca ta lys t for control of CO and VOC emiss ions  and the  SCR sys tem for
NOt e miss ion control, The  S CR sys te m is  use d in conjunction with a mmonia  inje ction
to reduce  NOx emiss ions . A 19 pe rcent aqueous  ammonia  solution (NH3) is  injected into
the CTG exhaust gas stream that passes over a  cata lyst bed that reduces the  oxides of
nitrogen to ine rt nitrogen. The  SCR equipment includes  a  reactor chamber, ca ta lys t
modules , ammonia  s torage  system, ammonia  vaporiza tion and injection system, and
monitoring equipment and sensors . The  ammonia  unloading a rea  will cons is t of a  curbed
concre te  pad and conta inment vault. Afte r passing through the  SCR system, the  exhaust
gases  exit through the  a ttached s tack. Each exhaust s tack will be  85 fee t in he ight and 10
fee t in diame te r. The  s tack will be  equipped with continuous  emiss ions  monitors
(CEMS) for CO and NOx, and te s t connections  for pe rformance  monitoring.

Auxilia ry e quipme nt will include  inle t a ir filte rs  with chille r coils , chille r module ,
circula ting water pumps, water trea tment equipment, na tura l gas  compressors , genera tor
s tep-up and auxilia ry transfonners , and water s torage  tanks.

The  a ir intake  sys tem provides filte red a ir to the  combustion turbine  compressors .
Mounted above  each combustion turbine , the  intake  sys tem is  equipped with a  se lf-
cle a ning filte r sys te m to cle a n pa rticula te  from the  a ir. The  sys te m is  provide d with
access  for inspection and maintenance . Inle t a ir chilling will be  used to enhance  gas
turbine  pe rformance  during times  of high ambient a ir tempe ra ture s . The  inle t chilling
sys tem cons is ts  of hea t exchanger coils  loca ted in the  inle t a ir s tream. Chilled wa te r from
the  chille r module  flows  through the  coils  to cool the  incoming a ir. This  re sults  in
increased e lectrica l output and improved fue l e fficiency for the  units .

_12_



The  chille r module  will provide  hea t re jection for the  centrifuga l chille r used to supply
chille d wa te r to the  a ir inle t coils . Ma ke up wa te r will be  pre -tre a te d wa te r from Griffith,
a s  we ll a s  any condensa te  from the  chille r coils . The  circula ting wa te r will be
continuously trea ted and controlled in orde r to achieve  approximate ly 6 cycles  of
concentra tion.

Ma ke up wa te r will re pla ce  wa te r los t from e va pora tion, drift, a nd s lowdown. A che mica l
feed sys tem will supply wa te r-conditioning chemica ls  to the  circula ting wa te r to
minimize  corros ion and control the  forma tion of mine ra l sca le  and bio-fouling.

The  aqueous ammonia  system provides for the  rece ipt, s torage , and de livery of 19
percent aqueous ammonia  to the  SCR systems to reduce  NOt emissions. Aqueous
ammonia  will be  de live red to the  Project S ite  via  tanker trucks  and offloaded to an
aboveground 10,000 gallon storage  tank.

High-pressure  na tura l gas  will be  supplied to the  Proj e t from the  EL Paso Natura l Gas
Company (El Paso) and Transwestem Pipe line  Company (Transwestern) na tura l gas
inte rs ta te  pipe lines  to the  Unisource  Energy Services  (UES) gas  dis tribution system
loca ted adj cent to the  P roject S ite . A new UES-owned me te ring s ta tion will be
cons tructed adj cent to the  exis ting Griffith me te ring s ta tion. From this  new me te ring
sta tion, gas  will be  piped to the  gas  compressor and conditioning equipment skids . The
gas  conditioning skids  will filte r gas  pa rticula te s  and drop out mois ture  conta ined in the
gas. The natura l gas system line  pressure  is  expected to be  600 psig a t the  Project Site
boundary. Gas compressors  will increase  the  na tura l gas  supply pressure  for the  CTGs to
approximate ly 675 psig. Pressure  reduction and control va lves a re  used to feed gas to the
CTGs .

The  Project layout is  shown in Figure  2-3, Facility Layout P lan.

_13_
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Table 3-1
Criteria Pollutant Emissions

Northern Arizona Energy, Mohave County, Arizona

NOt 1 co 1 s on 1 vo c  1 P M10

CTG (each) ppm 5 6 2.8 5 NA

1b/m2 7.90 5.77 6.14 2.75 2.7

Chille r
lb/hr 0.16

ton/yr 0.47

Expected Annua l Emiss ions t0n/y1'3 39.71 35.90 32.30 15.54 14.78

Reques ted Annua l Emiss ion Limits ton/yr 40.0 100.0 40.0 40.0 15.0

3. EMISSIONS INVENTORY

3.1 Crite ria  Pollutant Emiss ions

The estimated combustion turbine  performance  and emissions ca lcula tions shee t is  shown
in Appe ndix A. Ma ximum hourly e miss ions  a t full loa d a re  the  highe s t during cold
tempera tures and lowest during hot tempera tures. Therefore  annual emissions are  based
on an average  tempera ture  a round which the  turbine  opera tes  a  majority of the  time,
while  short-te rm emiss ions  a re  based on the  coldes t tempera ture . Northern Arizona
Energy Project's  (NAEP) estimated annual emissions a re  based on emission factors  a t

a  design basis  since  the  units  are  peaking units  and operate  during the  high load episodes
which typica lly occur on warmer days . The  wors t-case  hourly emiss ions  a re  based on

es tima ted maximum hourly and annua l emiss ions  of crite ria  pollutants  (i.e ., NOx, CO,
VOC, SOx and PM10) from the  equipment to be  permitted.

I ppm measured as ppmvd @ 15 % Oz
2 Worst case base load operation, not including startup/shutdown
3 Based on 10,600 hrs total operation (four units) including startup/shutdown
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I

Total, A11 HAPs 1.625 11.455 13.080

I

Table 3-2
Hazardous Air Pollutant Emissions

Northern Arizona Ener , Mohave County, Arizona

Hazardous

Air Pollutant

NAEP Total Emissions (4 units)
Griffith
Energyl

NAEP +
Griffith

#/hr lb/yr Tons/yearTons/yearz Tons/year

1 ,3 -Butadiene 0.0007 1.97 0.001 0.008 0.009

Acetaldehyde 0.0692 183.25 0.092 0.636 0.728

Acrolein 0.0111 29,32 0.015 0.105 0.120

Benzene 0.0207 54.98 0.027 0.199 0.226

MEthylbenzene 0.0553 146.6 0.073 0.515 0.588

Formaldehyde 0.3803 1,007.90 0.504 3.482 3.986

Hexane 0.2975 788.45 0.394 2.710 3.104

Naphthalene 0.0022 5.96 0.003 0.022 0.025

PAHs 0.0038 10.08 0.005 0.037 0.042

Propylene Oxide 0.0501 132.86 0.066 0.613 0.679

Toluene 0.1106 595.58 0.298 2.088 2.386

Xylene 0.0007 293.21 0.147 1.040 1.187

The Project will be operated within the regulatory annual emission limits for a minor
modification to a major source. The Applicant will seek to maximize operating
flexibility with respect to iilll load, part load operating hours, and startup and shutdown
emissions within these annual emission limits. Compliance with the limits will be
achieved through the use of continuous emission monitors (CEMs) for NOt and CO and
approved emission factors for the remainder of the pollutants.

3.2 Haza rdous  Air Pollutants

In addition to the cr iter ia pollutant emissions discussed in  Section 3.1,  NAEP will  emit
small amounts of non-cr iter ia or  hazardous air  pollutants (HAPs).

NAEP's emissions of non-cr iter ia pollutants are compared to the Federal  Clean Air  Act
(1990) amendments Tit le III thresholds for  major  sources of HAPs.

An estimate of NAEP's annual average emissions of non-cr iter ia pollutants is
summar ized in  Table 3-2.  These est imates are based on  data contained in  the EPA's
AP-42 document (Volume l ,  5th  Ed.).  It  is impor tant  to note that  these emission  factors
were developed using conservative assumptions and may overest imate actual  emissions.

Based on unrestricted operation of 2 CTGs with heat recovery steam generator duct burners and
a11 auxiliary boiler
z Based on 10,600 hrs total operation (four units) including startup/shutdown
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Table 3-3
Operating Parameters for Combustion and Power Generation Processes

Process
He a t Input (HHV) Natura l Gas  Usage '

MMBtu /h r MMBtu/yr2 MMs cf7hr MMscf7yr2

4 CTGs 1750.0 4.64E+6 1.724 4568.7

Table 3-4
Operating Parameters for Chiller

Process Wate r Circula tion Ra te Tota l Dissolve d Solids Drift Ra te

Ga l/min mg/1 Gpm

Chille rs 345 3100 0.10

Since  the  applica tion is  cla ss ified a s  a  modifica tion to the  exis ting Griffith, emiss ions
from NAEP must be  combined with Griffith in orde r to de te rmine  the  entire  emiss ions
tota l for both facilitie s  when de tennining compliance  with the  fede ra l HAP thre sholds .
As  shown in Table  3-2, none  of the  individua l HAPs emitted equa ls  or exceeds  10 try,
and the  tota l of a ll HAP emiss ions  is  le ss  than 25 try. The re fore , the  P roject will not be  a
ma jor source  of HAPs, a s  de fined by the  Fede ra l Clean Air Act (l990) amendments .

3 .3  O p e ra tin g  P a ra me te rs

The  following tables  provide  da ta  for the  maximum opera ting ra te s  for the  Project.

I Natural gas usage based on a natural gas heat content of 1015 Btu/scf (HARV)
2 Based on 10,600 hrs total operation (four units) including startup/shutdown

#4444
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4. AIR QUALITY IMPACT ANALYSIS

4.1 Air Qua lity Mode ling Me thodology

In accordance  with ADEQ's  December 2004 Mode ling Guidance  Document, NAEP
submitted an Air Dispe rs ion Mode ling P rotocol to ADEQ on Janua ry 31, 2007 describing
the  a ir dispers ion mode ling techniques  NAEP proposed for assess ing a ir qua lity impacts
from the  Project. ADEQ approved the  me thodology presented in the  protocol on
Februa ry 22, 2007. A summary of the  approved me thodology is  de scribed be low. The
protocol is  include d in Appe ndix C of this  a pplica tion.

An assessment of potentia l impacts  on ambient a ir qua lity from the  Project a lone , and in
combina tion with the  e xis ting Griffith Ene rgy P roje ct (Griffith), ha s  be e n conducte d
using SCREENS and Vers ion 3 (Re lease  02035) of the  Industria l Source  Complex ,-
Short Te rm mode l (ISCST3), both USEPA-approved a ir qua lity dispe rs ion mode ls .
These  models  a re  mathematica l descriptions  of a tmospheric diffus ion and dispers ion,
a llowing a  pollutant source  impact to be  ca lcula ted a t specified loca tions  out to dis tances
up to 50 kilomete rs . While  AERMOD has  been adopted as  the  EPA guide line  mode l to
replace  ISCST3 a lte r November 9, 2006,* a  full meteorologica l da ta  se t has  not ye t been
established for the  Project a rea . Due  to this  factor and s ince  the  Project is  a  minor source ,
ADEQ has agreed tha t the  use  of ISCST3 is  acceptable  for this  Project.

The  impact ana lysis  was used to de te rmine  the  maximum ground~leve l impacts  of the
Project a lone , and combined with Griffith. The  re sults  we re  compared with e s tablished
s ta te  and fede ra l ambient a ir qua lity s tandards  and PSD s ignificance  leve ls .l If the
standards are  not exceeded by these  potentia l maximum impacts , then it is  demonstra ted
tha t no exceedances a re  expected under any conditions. In accordance  with the  a ir
qua lity impact ana lys is  guide lines  deve loped by USEPA (40 CFR Pa rt 51, Appendix W:
Guide line  on Air Qua lity Mode ls ), the  ground-leve l impact ana lys is  includes  the
following assessments :

Impacts  in s imple , inte rmedia te , and complex te rra in,

Aerodynamic e ffects  (downwash) due  to nearby building(s) and s tructures , and

* AERMOD was adopted for use November 9, 2005, but a one-year grace period was granted to regulatory
agencies to provide time to phase in its substitution for ISCST3, die previous official guideline model for
this type of application.
t The Project is not a PSD source, but PSD significance levels are used as convenient thresholds of
potential significance for maximum ground-level impacts.
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• Impa cts  from inve rs ion bre a kup (fumiga tion).

S imple , inte rmedia te , and complex te rra in impacts  were  assessed for a ll meteorologica l
conditions  tha t would limit the  amount of fina l plume  rise  because  plume  impaction on
e leva ted te rra in might cause  high ground-leve l concentra tions , especia lly under s table
a tmospheric conditions .

Another dispe rs ion condition tha t can cause  high ground-leve l pollutant concentra tions  is
caused by building downwash. Building downwash can occur when wind speeds  a re
high and a  building or s tructure  is  in close  proximity to the  emiss ion s ta ck. This  can
result in building wake  e ffects  where  the  plume  is  drawn down toward the  ground by the
lower pressure  region tha t exis ts  in the  lee  s ide  (downwind) of the  building or s tructure .

Fumiga tion conditions  occur when the  plume  is  emitted into a  low-lying laye r of s table
a ir (inve rs ion) tha t then becomes  uns table , re sulting in a  rapid mixing of pollutants
towa rds  the  ground. The  low mixing he ight tha t re sults  from this  condition a llows  little
diffus ion of the  s ta ck plume  be fore  it is  ca rrie d downwind to the  ground. Although
fumiga tion conditions  ra re ly la s t a s  long a s  an hour, re la tive ly high ground-leve l
concentra tions  may be  reached during tha t pe riod. Fumiga tion tends  to occur under clea r
skies  and light winds , and is  more  preva lent in the  summer.

The  basic equation used in the  ISCST3 modeling assumes tha t the  concentra tions of
emiss ions  within a  plume can be  characte rized by a  Gaussian dis tribution about the
cente rline  of the  plume . Concentra tions  a t any loca tion downwind of a  point source  such
as  a  s tack can be  de te rmined from the  following equa tion:

*( )[{-I/2(y/o'y)2 e* -1/z(z-H/uz)2 e
}+{

-l/2(z+H/o"z)2)1
where

C

Q
<5yc5z

u

x,y,z

H

the  concentra tion in the  a ir of the  substance  or pollutant in question
the  pollutant emiss ion ra te
the  horizonta l and ve rtica l dispe rs ion coe fficients , re spective ly, a t downwind
distance  x
the  wind speed a t the  he ight of the  plume center
the  variables  tha t define  the  3-dimensional Cartesian coordina te  system used,
the  downwind, crosswind, and ve rtica l dis tances  from the  base  of thes tack
the  he ight of the  plume above  the  s tack base  (the  sum of the  he ight of the
stack and the  vertica l dis tance  tha t the  plume rises  due  to the  momentum
and/or buoyancy of the  plume)
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Gaussian dispersion models  are  approved by USEPA for regula tory use  and are  based on
conserva tive  assumptions  (i.e ., the  models  tend to overpredict actua l impacts  by assuming
steady-s ta te  conditions , no pollutant loss  through conserva tion of mass , no chemica l
reactions , e tc.). Air dispe rs ion mode ling was  used to de te rmine  if ambient a ir qua lity
standards would be  exceeded, and whether a  more  de ta iled modeling procedure  would be
warranted to de te rmine  the  potentia l maximum impact. The  following sections  describe :

Screening modeling procedures ,

Re fine d a ir qua lity impa ct a na lys is ,

Exis ting ambient pollutant concentra tions , and

Results  of the  ambient a ir qua lity mode ling ana lyses .

The  ISCST3 model is  capable  of assessing impacts  from a  varie ty of source  types in a reas
of s imple , inte rmedia te , and complex te rra in. The  mode l can account for se ttling and dry
deposition of particula tes , a rea , line , and volume source  types , downwash e ffects , and
gradua l plume  rise  a s  a  function of downwind dis tance . The  mode l is  capable  of
es timating concentra tions  for a  wide  range  of averaging times  (from one  hour to one
yea r). Inputs  required by the  ISCST3 mode l include  mode l options , me teorologica l da ta ,
source data , and receptor data .

Mode l options  re fe r to use r se lections  tha t account for conditions  specific to the  a rea
be ing modeled or to the  emissions source  tha t needs to be  examined. Examples  of model
options  include  use  of s ite -specific ve rtica l profile s  of wind speed and tempera ture ,
considera tion of s tack and building wake  e ffects , and time-dependent exponentia l decay
of pollutants . The  mode l supplie s  recommended de fault options  for the  use r. Except
where  explicitly s ta ted (such a s  for building downwash), de fault va lues  were  used, A
number of these  de fault va lues  a re  required for USEPA and ADEQ approva l of mode l
results  and a re  lis ted be low.

•

•

•

•

Rura l dispe rs ion coe fficients

Gradua l plume  rise

S tack tip downwash

Buoyancy induced dispe rs ion

Calm process ing

Default rura l wind profile  exponents  = 0.07, 0.07, 0.10, 0. 15, 0.35, 0.55

Default ve rtica l tempera ture  gradients  = 0.02, 0.035

In addition, miss ing da ta  were  processed with MSGPRO.

ISCST3 uses  hourly me teorologica l da ta  to cha racte rize  plume  dispe rs ion. The
representa tiveness  of the  da ta  depends  on the  proximity of the  meteorologica l monitoring
site  to the  a rea  under considera tion, the  complexity of the  te rra in, the  exposure  of the

_22-



meteorologica l monitoring s ite , and the  pe riod of time  during which the  da ta  a re
collected. The  surface  me teorologica l da ta  used in this  ana lys is  were  collected during
1997 a t Ford Motor Compa ny's  Arizona  P roving Ground fa cility, which is  loca te d
approximate ly 12 miles  south of the  Project S ite . This  one-year da ta  se t is  representa tive
of meteorologica l conditions  a t the  Project S ite  and meets  the  requirements  of the
US EP A "On-S ite  Me te orologica l P rogra m Guida nce  for Re gula tory Mode l Applica tions"
(EPA-450/4-87-013, Augus t 1995). This  da ta  se t was  se lected for cons is tency with
pre vious  mode ling of the  e xis ting Griffith.

The area  surrounding the  Project Site  can be  characterized, for dispersion purposes, as
rura l. The  a rea  widiin three  kilomete rs  of the  Project S ite  includes  undeve loped dese rt
within the  1-40 Industria l Comldor and surrounding properties . The  nearest res idence  is
a pproxima te ly 2.5 mile s  (4 km) northwe s t of the  P roje ct S ite . In a ccorda nce  with the
Auer land use  cla ss ifica tion me thodology (USEPA's "Guide line  on Air Qua lity
Models  "), land use  within the  a rea  circumscribed by a  three  km radius  a round the
modified facility is  grea te r than 50 pe rcent rura l. The re fore , in the  mode ling ana lyses
supporting the  pe rmitting of the  facility, rura l dispe rs ion coefficients  have  been ass igned.

Representativeness has also been defined in the  "Workshop on the  Representa tiveness  of
Me teorologica l Obse rva tions  " (Nappo e t a l., 1982) a s  "the  extent to which a  se t of
measurements  taken in a  space-time domain reflects  the  actua l conditions in the  same or
diffe rent space-time  domain taken on a  sca le  appropria te  for a  specific applica tion."
Representa tiveness was assured because  the  meteorological monitoring and project s ites
a re  clima tologica lly s imila r.

The  la rge-sca le  topographic fea tures  tha t influence  the  meteorologica l monitoring s ite
a lso influence  the  proposed project s ite  in the  same  manner. Additiona l discuss ion of the
se lection of the  me teorologica l da ta  se t is  provided in the  mode ling protocol, included in
Appendix C to this  applica tion.
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For the  purposes  of mode ling, a  s tack he ight beyond wha t is  required by Good
Enginee ring Practices  (GEP) is  not a llowed. However, this  requirement does  not place  a
limit on the  actua l constructed he ight of a  s tack. GEP as  used in mode ling ana lyses  is  the
height necessary to ensure  tha t emissions from the  s tack do not result in excessive
concentra tions  of any a ir pollutant in the  immedia te  vicinity of the  source  a s  a  re sult of
a tmospheric downwash, eddies , or wakes tha t may be  crea ted by the  source  itse lf, nearby
structures , or nea rby te rra in obstacles . In addition, the  GEP mode ling res triction assures
tha t any required regula tory control measure  is  not compromised by the  e ffect of tha t
portion of the  s tack tha t exceeds  the  GEP. The  USEPA guidance  ("Guide line  for
De te rmina tion of Good Enginee ring Practice  S tack He ight," Revised 6/85) for
de te rmining GEP s tack he ight is  a s  follows:

Hg
Hg

H

L

H + l.5L, whe re
Good Engineering Practice  s tack he ight, measured from the  ground-leve l
e levation a t the  base  of the  stack
he ight of nea rby s tructure (s) measured from the  ground-leve l e leva tion
at the base of the stack
lesser dimension, he ight or maximum prob acted width, of nearby
s tructure (s )

In us ing this  equa tion, the  guidance  document indica tes  tha t both the  he ight and width of
the  s tructure  a re  de tennined from the  fronta l a rea  of the  s tructure , projected onto a  plane
pe rpendicula r to the  direction of the  wind.

For each of the  CTG stacks , the  nearby (influencing) s tructures  a re  the  CTG enclosures ,
which a re  51 fee t (15.54 m) high and 70 fee t (21.33 m) long. Thus  H = 51 ft and L = 51
feet, Hg = 51 it + (1 .5 * 51 11) = 127.5 ft, and the  proposed stack height of 85 fee t does
not exceed GEP stack he ight.

For regula tory applica tions , a  building is  cons ide red sufficiently close  to a  s tack to cause
wake  e ffects  when the  downwind dis tance  to the  s tack is  not more  than five  times the
grea te r of the  he ight or the  projected width of the  building.

Table  4-1 includes  a  lis t of s tructures  tha t were  included in the  BPIP  ana lys is  for NAEP .
Mode ling input file s  from the  origina l mode ling a na lys is  for Griffith we re  use d for the
combine d a na lys is . The  Griffith inputs  include d a  BPIP  file  which provide d the
downwash ana lys is  for s tructure s  a t Griffith, the re fore , no additiona l informa tion on
buildings  a t Griffith was  required and Table  4-1 includes  only new s tructures  a ssocia ted
with the  P roject.
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Ta b le  4-1
Paramete rs  for S ignificant S truc tures  a t the

No rth e rn  Arizo n a  En e r P ro je c t

Structure
Dimensions

(fe e t-Wx Lx H)
Chille r 71.5'W X 37.4'L X 43.l'H

SCR Cata lys t Casing 24.3'W X 29.5'L X 43'H
CTG Tra ns ition 24.3'W X 21.5'L x 21.5'H
CTG Hous ing 48.9'W x 63'L x 51 'H

Compressor Buildings 39.3'W x 60.7'L x l5'H

4 .2  S c re e n in g  P ro c e d u re

To assure  tha t the  impacts  ana lyzed were  for maximum emission leve ls  and worst-case
dispersion conditions, a  screening procedure  was used to de tennine  the  inputs  to the
impact mode ling. The  screening procedure  ana lyzed the  CTG opera ting conditions  tha t
would re sult in the  maximum impacts  on a  pollutant-specific ba s is . The  ope ra ting
conditions  examined in this  screening ana lys is , a long with the ir exhaust and emiss ion
cha racte ris tics , a re  shown in Appendix B, Table  B-2. These  ope ra ting conditions
represent maximum and minimum CTG loads  (l00 pe rcent and 50 pe rcent) a t expected

The  effects  of evapora tive  cooling a re  a lso eva lua ted in the  screening ana lysis .

The  opera ting conditions  were  screened for maximum ambient impact us ing ISCST3
model and the  meteorologica l da ta  described above . The  s tack parameters  and emission
ra tes  for the  maximum-impact ope ra ting conditions  were  used in the  re fined mode ling
analyses  to eva lua te  the  modeled impacts  of the  entire  Project for the  corresponding
pollutant and ave raging pe riod.

4.3  Re fine d  Air Qua lity Impa ct Ana lys is : Crite ria  P ollu ta n ts

The  opera ting conditions  and emiss ion ra tes  used to model ambient a ir qua lity impacts
from the  P roject a re  summarized in Table  4-2, and from Griffith in Table  4-3. The
comple te  mode ling input for each pollutant and ave raging pe riod is  shown in Appendix
B.

n Ambient temperature affects turbine performance through the density of the intake air. When ambient
temperature is lower, the air is denser and more fuel can be burned by the turbine at the same fuel to air
ratio, increasing turbine output. The minimum design temperature used in this analysis, 25 °P, was used to
define the expected maximum hourly heat input and turbine output. The applicant will accept a permit
condition limiting the hourly heat input to each CTG of 436 MMBm/hr (HHV). This limiting condition
will assure that CTG emissions stay at or below the levels evaluated in this application even if ambient
temperatures are below 25 °F.
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Table 4-2
Emission Rates and Stack Parameters for Northern Arizona Energy

Project at 90°F
CTG1 -. CTG4 Chille r Ce lls  1-6

Emission Rates, g/s

-- NO t

-- S O;

_- CO

-- PM)0/ PM2.5

Base Load 50% Loa d

0.0033

0.99

0.77

0.72

0.34

0.60

0.47

0.44

0.34

Stack Height, m 25.91 13.72

Stack Diameter, m 3.05 3.66

Exhaust Temp, deg K 716.2 656.3 305.6

Exhaust Ve locity, m/s 40.15 29.03 6.06

Table 4-3
Emission Rates and Stack Parameters for Griffith at 90°F

CTG1 &

CTG2
Auxilia ry

Boile r

Cooling Towe r

Cells  1-8

Chille r

Ce lls  1-6

Emission Rates, g/s

-- NO t

-- S O;

-- CO

-- pM10

3.604

0.718

12.417

3.556

0.439

0.011

0.262

0.024 0.047 0.015

Stack Height, In 39.62 9.14 18.29 10.67

Stack Diameter, m 5.79 0.61 9.144 6.401

Exhaust Temp, deg K 349.7 421.9 310.8 310.8

Exhaust Ve locity, m/s 11.88 17.53 8.17 4.94

A nes ted grid was  deve loped to fully represent the  maximum impact a rea (s ). This  grid
had 25-mete r resolution a long the  Project Property boundary in a  s ingle  tie r of receptors
composed of four segments  extending out to 100 meters  from the  Project Property
boundary, 100-meter resolution from 100 meters  to 1,000 meters , 250-meter spacing out
to 5 km, and 500 mete r spacing out to 10 km. Concentra tions  within the  Project Property
were  not ca lcula ted.
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Figures  4-2 and 4-3 show the  receptor grids  a round both facilitie s  and full receptor grid
re spe ctive ly.

Receptor and source  base  e leva tions  were  de te rmined from USGS Digita l Eleva tion
Mode l (DEM) da ta  us ing 7%-minute  forma t (I0- to 30-me te r spacing be tween grid
nodes). All coordina te s  were  re fe renced to UTM North American Da tum 1927
(NAD27), Zone  ll. The  IS CS T3 re ce ptor e le va tions  we re  inte rpola te d a mong the  DEM
nodes.

Fig u re  4-2
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4.4 Specia lized Mode ling Ana lyses

Fumiga tion Mode ling

Fumigation occurs  when a  s table  layer of a ir lies  a  short dis tance  above  the  re lease  point
of a  plume and unstable  a ir lies  be low. Under these  conditions , an exhaust plume may be
drawn to the  ground, caus ing high ground-leve l pollutant concentra tions . Although
fumiga tion conditions  ra re ly la s t a s  long a s  one  hour, re la tive ly high ground-leve l
concentra tions may be  reached during tha t time.

The  SCREENS model was used to eva lua te  maximum ground-leve l concentra tions  for
short-te rm averaging periods  (24 hours  or le ss). Guidance  from the  USEPA* was
followed in eva lua ting fumiga tion impacts . Because  SCREENS is  a  s ingle -source  mode l,
only one  turbine  was  mode led. Fumiga tion impacts  for the  turbines  were  predicted to

* USEPA-454/R-92-019, "Screening Procedures for Estimating the Air Quality Impact of Stationary
Sources, Revised."
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Ta ble  4-4
Ma ximum P o te n tia l Impa c t From Re fine d  Mode ling

P olluta nt Ave ra ging Tim e

Mode led Concentra tion (pg/m3)

NAEP Combined
NAEP + GriffithIS CS T3 Fum iga tion

NO X Annua l 0.091 n/a 8.38

son
3-hour

24-hour
Annua l

6.40
0.92
0.070

2.30
0.89
n/a

8.28
2.37
0.31

CO
1 -hour
8-hour

12.5
2.47

2.1
1.53

590.4
93.9

PM10/ PM2.5
24-hour
Annua l

0.74
0.039

0.56
n/a

13.9
1.42

occur a t a bout 19 km  from  the  fa cility. This  a na lys is , which is  s hown in m ore  de ta il in
Appe ndix B, s howe d tha t impa cts  unde r fumiga tion conditions  a re  e xpe cte d to be  lowe r
tha n the  ma ximum conce ntra tions  ca lcula te d by IS CS T3 unde r downwa s h conditions .

4.5 Results  of the  Ambient Air Qua lity Mode ling Ana lyses

The  ma ximum impa cts  ca lcula te d from e a ch of the  mode ling a na lyse s  de scribe d a bove
a re  summa rize d in Ta ble  4-4.

4.6 Ambie nt Air Qua lity Impa cts

To de termine  a  project's  a ir qua lity impacts , the  modeled concentra tions a re  added to the
maximum background ambient a ir concentra tions and then compared to the  applicable
ambient a ir qua lity s tandards .

Background ambient a ir qua lity da ta  for the  project a rea  were  provided by the  ADEQ a ir
assessment section and are presented in Table 4-5. Ambient NOT, SO2> PM10: PM2.5, and
CO data  a re  collected a t various monitoring s ta tions a round Mohave  County and have
been deemed adequate  for use  in evaluating impacts  from the  NAEP.

Maximum ground-leve l impacts  due  to opera tion of the  Project a re  shown toge the r with
the  ambient a ir qua lity s tandards  in Table  4-6. Using the  conserva tive  assumptions
described earlie r, the  results  indica te  tha t the  Project will not cause  or contribute  to
viola tions  of any s ta te  or federa l a ir qua lity s tandards .
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| Project
Table 4-5

ADEQ Background Concentrations for Northern Arizona Ener

P olluta nt Ave ra ging Time
Ba ckground Va lue

(p g /m 3 )
n o t " Annua l 4

sob
3-hour

24-hour
Annua l

246
52
6

co° 1 -hour
8-hour

582
582

24-hour
Annua l

46
14

Ta b le  4-6
Mo d e le d  Ma xim u m  P ro je c t  Im p a c ts  w ith  Gr iffith  En e rg y Fa c ility

P olluta nt
Averaging

Time

Ma ximum
Fa cility Impa ct

Combine d

ug/H13

Background

(48/1113)

Tota l
Impa c t

(118/M3)

Fe de ra l
S ta nda rd

(p g /m 3 )

% of S tandard

Mode le d
Fa cility
Impa ct

Tota l
Impa c t

N02 Annua l 8 4 12 100 8% 12%

SON
3-hour

24-hour
Annua l

8
2

0.3

246
52
6

254
54
6

1300
365
80

1%
1%

< l%

20%
15%
8%

CO
1 -hour
8 -hour

590
94

582
582

1,172
676

40,000
10,000

2%
1%

3%
7%

P M10
24-hour
Annua l

1 4

1

46
14

60
15

150
50

9%
3%

40%
31%

a Long-term average value (0.002 ppm) of several monitors located near power plants in meal areas of
Arizona.
b Maximum values over 3-year period from Bullhead City - SCE monitoring station (Mohave County).
'° Typical continental ambient CO background value (0.5 ppm) used in most regional models.
<1 Average maximum values over 3-year period from Kinsman .-- Praxair monitoring station (Mohave
County),
e No monitoring background levels provided for PM2.5

4.7 Eva lua tion of Complia nce  with the  Arizona  Ambie nt Air Qua lity
Guide lines

The  procedure  described above  for de te rmining crite ria  pollutant impacts  was  a lso
followed in de te rmining the  ambient impacts  of noncrite ria  pollutants  for demons tra ting
complia nce  with the  Arizona  Ambie nt Air Qua lity Guide line s  (AAAQG). The s e
guide lines  define  a llowable  one-hour, 24-hour, and annual average  concentra tions for
noncrite ria  pollutants  to protect public hea lth. Tables  4-7 and 4-8 summarizes  the  results
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Ta b le  4-7
S u mma ry o f AAAQG Mo d e lin g  Re s u lts  fo r NAEP  Fa c ility

AAAQG P olluta nt
1-Hour Impact

(u8/m3)

1-Hour
AAAQG

(ug/m3)

24-Hour
Impact

(ug/1113)

24-Hour
AAAQG

(ri8/m3)

Annua l
Impa ct

3
(Ag/m )

Annual
AAAQG

(mg/m3)

1 ,3-Butadiene 3.88E-04 7.20E+00 2.63E-05 1 .90E+00 2.09E-06 6.70E-02

Aceta ldehyde 3.61E-02 2.30E+03 2.44E-03 1.40E+03 1.95E-04 5.00E-01

Acrole in 5.78E-03 6.70E+00 3.91E-04 2.00E+00

Ammonia 8.27E-01 1.40E+02

Benzene 1.08E-02 6.30E+02 7.33E-04 5.10E+01 5.84E-05 1.40E-01

MEthylbenzene 2.89E-02 4.50E+03 1.96E-03 3.50E+03

Formaldehyde 1.99E-01 2.00E+01 1.34E-02 1 .20E+01 1.07E-03 8.00E-02

Hexa ne 1.55E-01 5.30E+03 1.05E-02 1.40E+03

Naphthalene 1.17E-03 6.30E+02 7.94E-05 4.00E+02

Propylene Oxide 2.62E-02 1.50E+03 1,77E-03 4.00E+02 1.41E-04 2.00E+00

Toluene 1.17E-01 4.70E+03 7.94E-03 3.00E+03

Xylenes 5.78E-02 5.50E+03 3.91E-03 3.50E+03

Ta b le  4-8

S u mma ry o f AAAQG Co mb in e d  Mo d e lin g  Re s u lts  fo r NAEP  a n d  Griffith

AAAQG P olluta nt
1-Hour Impact

(u8/1113)

1-Hour
AAAQG
(ug/m3)

24-Hour
Impact

3
(Ag/m )

24-Hour
AAAQG

(ug/1113)

Annua l
Impa ct

3
(Ag/m )

Annual
AAAQG

(u8/1113)

1 ,3-Butadiene 1.78E~03 7.20E+00 2.90E-04 1.90E+00 2.00E-05 6.70E-02

Aceta ldehyde 1.67E-01 2.30E+03 2.76E-02 1 .40E+03 1.99E-03 5.00E-01

Acrole in 2.76E-02 6.70E+00 4.63E-03 2 . 00E+00

Ammonia 1.69E+00 1.40E+02

Benzene 6.57E-02 6.30E+02 1.16E-02 5.10E+01 1.04E-03 1.40E-01

MEthylbenzene 1.51E-01 4.50E+03 2.58E-02 3.50E+03

Formaldehyde 9.46E-01 2.00E+01 1.57E-01 1.20E+01 1.12E-02 8.00E-02

Hexa ne 7.26E-01 5.30E+03 1.20E-01 1.40E+03

Naphthalene 8.15E-03 6.30E+02 1.46E-03 4.00E+02

Propylene Oxide 4.45E+00 1.50E+03 2.37E-01 4.00E+02 3.77E-02 2.00E+00

Toluene 6.12E-01 4.70E+03 1.04E-01 3.00E+03

Xylenes 3.20E-01 5.50E+03 5.52E-02 3.50E+03

of the  ana lys is  for the  NAEP and the  combined facilitie s  re spective ly. The  addition of
the  NAEP prob act will not cause  or contribute  to an exceedence  of any of the  AAAQG's

##=#
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5. APPLICABLE REQUIREMENTS

This  section describes those  s ta te  and federa l regula tory requirements  tha t applicable  to
the Proj act.

5.1 Fe de ra l Re quire me nts

Certa in fede ra l regula tions  re la ted to crite ria  pollutant emiss ions  a re  potentia lly
applicable  to emiss ion units  a t the  NAEP. These  regula tions  a re  reviewed in the
following sections , and applicability de te rmina tions  a re  provided a long with the ir
ra tiona le .

5.1.1 Ambient Air Quality Standards

Table  5.1 shows the  na tiona l ambient a ir qua lity s tandards . The  primary and secondary
air quality s tandards are  the  ambient concentra tions of pollutants  tha t a re  necessary to
protect public we lfa re . Arizona  does  not have  separa te  ambient a ir qua lity s tandards  for
crite ria  polluta nts .

Emiss ions  ofNOx, SOx, CO and PM10 from the  Project were  assessed re la tive  to
complia nce  with Na tiona l Ambie nt Air Qua lity S ta nda rds  lis te d be low. Re sults  of this
ana lys is  a re  included in Section 4 .- Air Qua lity Impact Assessment of this  applica tion.
The  ana lys is  demonstra te s  tha t the  Project, e ithe r a lone  or in combina tion with Griffith,
will not cause  or contribute  to viola tions  of any na tiona l ambient a ir qua lity s tanda rd.
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Ta b le  5-1
Na tio n a l Amb ie n t Air Qu a lity S ta n d a rd s

P olluta nt
Ave ra ging

Time
Primary S tanda rd

ug/m3
Secondary Standard

ug/m3

son
Annua l 80 (0.030 ppm)

24-H0ur" 365 (0.14 ppm)
3-Hour 1,300 (0.5 ppm)

PM10
Annua ll

24-Hour 150 150

PMz.s
Almua ll 1 5 1 5

24-Hour 35 35

CO
8- Hour 10,000 (9 ppm)
1- Hours 40,000 (35 ppm)

Ozone 8- Hour 157 (0.08 ppm) 157 (0.08 ppm)
n02 Annua l 100 (0.05 ppm) 100 (0.05 ppm)
Le a d Quake r 1.5

pg/m3 = micrograms per cubic meter
ppm = parts per million
l . Arithmetic mean.
2. Block average.
3. Rolling average.

5.1.2 Arizona Performance Standards for New Stationary Sources

The  Arizona  pe rformance  s tandards  for new s ta tionary sources  a re  lis ted in Article  9 of
the  Arizona  a ir qua lity regula tions . Arizona  has  incorpora ted by re fe rence  the  fede ra l
new source  regula tions  lis ted in Section 5.3 of this  applica tion.

5.1.3 Atta inment, Nona tta inment, and  Unc la s s ifiab le  Area  Des igna tions

The  Project S ite  is  within the  Arizona  Air Qua lity Control Region tha t encompasses
Mohave , LaPaz, and Yuma Countie s . This  a rea  is  in a tta inment for a ll pollutants  except
for PM10. The  portion of Mohave  County wes t of the  Black Mounta ins  is  in non-
a tta inment for PM10- The  P roj e t will be  loca ted in the  portion of Mohave  County tha t is
in a tta inment for PM10.

5.2 P revention of S ignificant De te riora tion (PSD)

As previous ly noted, while  the  P roject will be  a  minor source , it will be  cla ss ified a s  a
minor modifica tion a t a n e xis ting PSD ma jor s ta tiona ry source  (Griffith). The  a ddition of
this  equipment will re sult in emiss ions  le ss  than the  s ignificance  threshold for each
regula ted pollutant (see  Table  5.2). There fore  the  Project is  not subj e t to furthe r PSD
review pursuant to 40 CFR 52.21 .
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Ta ble  5-2
Northe rn  Arizona  Ene rgy Fa c ility Sourc e  Cla s s ific a tion  Da ta

NOt
(t/yr)

CO
(t/yr)

son
by)

VOC

( t/y)
PM10
(t/y)

Annua l Emis s ions  - NAEP 39.7 35.9 32.3 15.5 14.8

Major Source  Threshold Emiss ions 100.0 100.0 100.0 100.0 100.0

PSD S ignificant Emiss ions  Threshold 40.0 100.0 40.0 40.0 15.0

Table 5-3
Summary of NSPS Requirements

(requirements shown for each unit)

Regulation 40CFR60 .KKKK

NAE P Source C T G

Applica bility 2  lOMMBtu/hr

S Ox Limit 0.060 lb/MMBtu

NOt Limit 25 ppm @ 15% 02

Continuous
monitoring

**Monitor fue l sulfur conte nt a s  re quire d
**CEM ope ra te s  a ll time s  including s ta rt-up, shut-down,
malfunctions , emergencies , except during monitoring equipment
breakdown, repa irs , e tc.
**At le a s t 2 points /hr for l hour a ve ra ge s

Re porting

* *Emergency actions
**Submit informa tion on da te  of cons truction, anticipa ted
startup, actual s tartup, design heat capacity, and fuels  to be
combusted

5 .3  Ne w S o u rc e  P e rfo rma n c e  S ta n d a rd s

The  New Source  Performance  Standards  (NSPS) a re  codified Title  40 Code  of Federa l
Regula tions  (CFR) Part 60. Specific subparts  to the  NSPS address  a  varie ty of sources ,
however, only one  NSPS is  applicable  to the  emiss ions  from the  new CTGs described in
this  pe rmit applica tion. The  CTGs will comply with the  s tanda rds  of 40 CFR 60 Subpa rt
KKKK (S ta nda rds  of Pe rforma nce  for S ta tiona ry Combus tion Turbine s ). This  re gula tion
has  been incorpora ted by re fe rence  into the  Arizona  a ir qua lity regula tions  .

A summary of the  regula tion is  presented be low.
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5.4 Na tiona l Emiss ion S tandards  for Hazardous  Air Pollutants

The  Na tiona l Emiss ion S tanda rds  for Haza rdous  Air Pollutants  (NESHAPS) a re
conta ined within 40 CFR Parts  61 and 63. Specific subparts  of the  NESHAPS address  a
varie ty of sources , however, a s  discussed in Section 3.2, the  tota l HAPS emiss ions  from
the  four (4) NAEP CTGs  a nd the  e xis ting Griffith a re  we ll be low the  Ma jor Source
thresholds  of 10 tons/year of a  s ingle  HAP (highest -.- 3.99 ton/yr) and 25 tons/year (tota l-
13.1 ton/yr) of a ll HAPS collective ly. Consequently, the  P roject is  a  minor source  for
HAPS and is  exempt from 40 CFR 61 and 63 requirements .

5.5 Compliance  Assurance  Monitoring

It is  anticipa ted tha t specific emiss ion and pa rame te r monitoring requirements  will be
included to demons tra te  compliance  with applicable  requirements  identified in the  Title
V Ope ra ting P e rmit. With re spe ct to the  Complia nce  Assura nce  Monitoring (CAM) rule s
(40 CFR 64), the  new CTGs a re  not subject to the  CAM rule s  s ince  they will be
monitoring e miss ions  unde r 40 CFR 60 Subpa rt KKKK.

5.6 Che mica l Accide nt P re ve ntion P rovis ions  (1990 CAA Title  III)

40 CFR Part 68, Chemica l Accident Prevention Provis ions , is  a  fede ra l regula tion
designed to prevent the  re lease  of hazardous materia ls  in the  event of an accident and
minimize  impacts  when re leases  do occur. The  regula tion conta ins  a  lis t of substances
a nd thre shold qua ntitie s  for de te nnining a pplica bility of the  rule  to a  fa cility. If a  fa cility
stores, handles or processes one or more  substances on this  lis t and a t a  quantity equal to
or grea te r than specified in the  regula tion, the  facility must prepare  and submit a  risk
management plan (RMP). If a  facility does  not have  a  lis ted subs tance  on-s ite , or the
quantity of a  lis ted subs tance  is  be low the  applicability threshold, the  facility does  not
have  to prepa re  an RMP. Howeve r, it mus t s till comply with requirements  of the  gene ra l
duty provis ions  in S e ction ll2(r)(l) of the  1990 Cle a n Air Act Ame ndme nts  if it ha s  a ny
regula ted substance  or other extremely hazardous substance  on-site . The  genera l duty
provis ion is  a s  follows  :

"The owners and operators of stationary sources producing, processing, handling
and storing [a chernieal in 40 CFR Part 68 or any other extremely hazardous
substance] such substances have a general duty [in the same manner and to the
same extent as the general duly clause in the Occupational Safety and Health Act
(OSHA)], to identity hazards which may result from .. such releases using
appropriate hazard assessment techniques, to design and maintain a safe facility
taking such steps as are necessary to prevent releases, and to minimize the
consequences of accidental releases which do occur. "

Table  5-4 lis ts  the  hazardous substances  s tored a t NAEP and Griffith, and the  applicable
threshold quantity. Griffith Energy has  an exis ting Risk Management P lan for the  s torage
of anhydrous  ammonia . NAEP will not be  s toring any chemica ls  which exceed the
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Ta ble  5-4
Haza rdous  Subs tances  P re s ent a t NAEP and  Griffith

Regulated Hazardous Substance

(40 CFR Part 68)
NAEP Griffith Thres ho ld

RMP
Required

10,000 ga l,
19 %
concentra tion

30,000 gal,

19 %
concentration

20,000 lb,

_>20 %
concentration

NoAmmonia (cone 20% or greater)

Hydrochloric Acid (cone 37% or greater) N/A

2 x 6,000 gal

35%
concentration

15,000 lb

_>37 %
concentration

No

Ammonia (anhydrous) N/A 144,000 lb 10,000 lb Yes

threshold quantitie s , the re fore  the  exis ting RMP will not need to be  revised. The
Applicant will mainta in awareness  of hazard issues  and meet the  goa ls  of the  above-lis ted
gene ra l duty provis ions .

5.7 Acid Ra in P rogra m

The  Project is  subject the  fede ra l Acid Ra in Pe rmitting Program (40 CFR Part 72).
Northe r Arizona  Ene rgy, LLC ha s  submitte d a  Ce rtifica te  of Re pre se nta tion ide ntifying
the  Des igna ted Repre senta tive  for the  P roj e t to EPA. The  Acid Ra in pe rmit applica tion
is  included a s  Appendix E.

5.8 Opera ting Permit P rogram

Since  Griffith is  a  ma jor source  (100 tons /yea r) of crite ria  pollutants , it is  subject to the
requirements  for federa l opera ting pe rmits  under 40 CFR Part 70. As  such, the  Project is
a lso subject to the  Title  V Opera ting Pe rmit P rogram. With the  submiss ion of this
applica tion the  NAEP is  in compliance  with applicable  portions  of 40 CFR 70.

5.8.1 Ins ignificant Sources

Seve ra l ins ignificant sources  and trivia l activitie s  re la ted to e lectric utilitie s  may occur
ons ite . Ge ne ra l a ctivitie s  which fa ll unde r the  de finitions  of "ins ignifica nt Activitie s "
purs ua nt to AAC Rl8-2~lOl(57) a nd/or "Trivia l Activitie s " a re  de fine d in A.A.C. Rl8-2-
lol (119). The  ADEQ has  a lso promulga ted a  s tanda rdized lis t of ins ignificant source s
for purposes  of the  Title  V Opera ting Pe rmit. Table  5.5 lis ts  the  ins ignificant sources  and
trivia l activitie s  tha t re la te  to NAEP and provides  a  jus tifica tion a s  to why they a re
ins ignifica nt or trivia l:
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Ta ble  5-5
Ins ignificant Sources

Source Description Justification

Turbine Compartment Ventilation Exhaust Vents Vent the operating compartments of the combustion
turbines. May vent insignificant amounts of VOCs from
turbine lube oils.

Compressed Air Systems Vent only a ir. No polluta nt emis s ions  .

Turbine  Lube  Oil Va por Extra ctors  a nd Lube  Oil
Mis t Elimina tor Vents

These vents allow for the removal of water vapor and
lube oil vapor/mist from the lube oil system. Insignificant
amounts of VOCs are emitted from these vents.

Sulfuric Acid S tora ge Ta nk Vents A sulfuric acid storage tank will be used as pan of the
water treatment/demineralization/pH control system.
Venting will occur during tank filling and over
pressurization. Sulfuric acid has a low vapor pressure
and therefore emissions from this source are expected to
be insignificant.

Welding Equipment Emis s ions  from welding activities  a re genera ted during
routine ma intenance and will be ins ignificant

Water Wash System Storage Tank Vents This is an on-line system that periodically washes the
combustion turbine blades. The tanks contain water, soap
detergent, and a water/soap detergent solution thus they
are not expected to be a source of air pollution.

Fuel Purge Vents Ins ignificant emis s ions  of VOCs  a re expected from the
fuel purge vents  during normal opera tions  .

Oil/ Wa ter Sepa ra tor Wa s te  Oil Collection Ta nk
Vents

Underground tanks are used for the collection of waste
oils during leaks or spills. These tanks are used
infrequently thus emissions from their vents are expected
to be insignificant.

#1
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6. CONTROL TECHNOLOGY OVERVIEW

NAEP is  propos ing emiss ion limits  and annua l emiss ion caps  and will ma inta in P roject

limits  must be  permanent, quantifiable  and otherwise  enforceable  as  a  practica l manner.

The  a ir pollution control equipment anticipa ted for the  Project cons is ts  of a  wa te r
injection combined with a  se lective  ca ta lytic reduction (SCR) sys tem for NOx emiss ions
control and an oxida tion ca ta lys t sys tem for CO and VOC emiss ions  control for each
CTG unit. In a ddition, high e fficie ncy drift e limina tors  will be  use d on the  inle t a ir
chille r module .

NAEP will limit the  fue ls  burned in the  CTGs to na tura l ga s , a  clean burning fue l. By
contra s t, burning of liquid fue ls  in the  CTGs would re sult in grea te r crite ria  pollutant
emissions than if the  units  burned only gaseous fue ls . This  measure  acts  to minimize  the
forma tion of a ll crite ria  a ir polluta nts .

NOt e mis s ions  from the  CTGs  will be  controlle d with the  use  of low NOx e mitting
equipment and post-combustion controls . The  CTGs a re  configured to utilize  wa te r
inje ction to control NOt e miss ions . In a ddition, the  P roj e t ha s  include d SCR sys te m to
reduce  NOt emiss ions  to 5 ppmvd NOx, corrected to 15 pe rcent 02 on a  three -hour
ave rage  bas is . This  is  cons is tent with pe rmitted emiss ion limits  for othe r s imila r turbine
prob ects in Arizona.

The  SCR system consis ts  of ca ta lyst modules loca ted be tween the  turbine , an ammonia
s torage  tank, and ammonia  transfe r, vaporiza tion, and injection equipment. The
pe rformance  of the  SCR sys tem is  controlled primarily by comparing the  continuous ly
monitored NOt leve ls  in the  CTG s tack to the  emiss ion leve l se t point (typica lly an outle t
concentra tion leve l s lightly lower than the  pe rmitted emiss ion limit). Depending on the
measured NOt leve ls , the  SCR control sys tem will increase  or decrease  the  amount of
ammonia  being inc ected ahead of the  cata lyst in order to increase  or decrease  the  NOt
control e fficie ncy.

CO emiss ions  will controlled by us ing oxida tion ca ta lys ts  to reduce  CO emiss ions  to 6.0
ppmvd, corrected to 15 pe rcent 02. This  is  cons is tent with pe rmitted emiss ion limits  for
othe r s imila r turbine  proje cts  in Arizona .

VOC emiss ions  will be  controlled by use  of good combustion practices  in the  CTGs.
Oxida tion ca ta lys t will a lso provide  some  re duction in VOC e miss ions . VOC e miss ions
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leaving the  s tacks  will not exceed 5.0 ppmvd, corrected to 15 pe rcent oxygen.. This  leve l
of emiss ions  is  cons is tent with recent BACT de te rmina tions  for s imila r projects  in
AIizona .*

Control for PM10 is  best combustion practices and the  use  of gaseous fue ls . The  CTGs
will burn e xclus ive ly pipe line  qua lity na tura l ga s  with a n e xpe cte d ma ximum sulfur
content of 5 gra ins  pe r 100 sc, which will re sult in minima l SON emiss ions .

Drift e limina tors  will be  ins ta lled in each chille r module  ce ll a s  a  means  to reduce  the
amount of wa te r entra ined as  drople ts  in the  exhaust a ir from the  towers . Pe rformance  (in
te rns  of drift e limina tion ra te ) is  ge ne ra lly a  function of the device  des ign. These
e limina tors  a re  s ta tic, phys ica l devices  tha t a re  ins ta lled within the  chille r module
s tructures  and the ir pe rformance  is  not controlled or monitored by any physica l devices .

###

Although the Project will be equipped with oxida tion ca ta lys ts , no VOC control effectiveness  has  been
assumed.

*
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7. COMPLIANCE AND MONITORING

7.1 Tes t Methods  for De te rmining Compliance

Performance  compliance  of the  SCR and oxida tion ca ta lys t is  anticipa ted to be
de te rmined on the  bas is  of new source  s tack te s ting followed by continuous  monitoring
ofNOx a nd CO e miss ions . Be ca use  te s ting for cooling towe r drift e limina tor
pe rformance  is  ve ry difficult to accomplish and is  se ldom pe rformed, a  compliance
de tennina tion me thod for this  control equipment is  not be ing proposed. Compliance  with
drift e limina tor e fficiency will be  demonstra ted through vendor gua rantees .

Measurement of SCR and oxida tion ca ta lyst control e fficiencies  or ammonia  inc section
ra te  is  not necessary for compliance  purposes because  required performance of the
control sys tem is  de te rmined by monitoring the  re sulting NOt and CO emiss ion leve l
from the  CTG s tacks .

7.2 Ra ted Ope ra ting Efficiency

The  SCR control e fficiency ra te  will need to be  approximate ly 85 pe rcent based on
re duction of a  CTG outle t NOt le ve l of 25 ppm down to the  a nticipa te d NOt e miss ion
limit of 5 ppm. Howeve r, the  actua l control e fficiency can be  grea te r in orde r to achieve
a  lower NOt emiss ion leve l se t point to provide  some  margin under the  actua l emiss ion
limit, the  control e fficie ncy ma y be  lowe r unde r conditions  whe n the  CTG e xha us t NOt
concentra tion is  lower than 25 ppm. The  SCR will be  des igned to mee t the  anticipa ted
e miss ion limit of 5 ppm unde r va rying ope ra ting conditions . S imila rly, the  oxida tion
ca ta lys t for CO control will be  des igned to provide  a  control e fficiency in excess  of 82%
to a llow for additiona l capacity to mee t the  anticipa ted emiss ion limit of 6 ppm unde r
va rying opera ting conditions . However, a s  is  the  case  with the  SCR control sys tem, the
actua l e fficiency of the  oxida tion ca ta lys t sys tem will va ry.

7.3 Data  Necessary to Es tablish Required Efficiency

As s ta ted above , specific control e fficiency requirements  a re  not anticipa ted for the  a ir
pollution control equipment. The  pe rformance  of the  SCR and oxida tion ca ta lys t will be
monitored and controlled as  necessa ry to ma inta in compliance  with the  NOt and CO
emiss ion limits  proposed for each CTG. Thus , a  specific control e fficiency
demonstra tion is  not necessa ry or appropria te . S tack monitoring da ta  will be  utilized to
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de te rmine  compliance  with required SCR and oxida tion ca ta lys t pe rfonnance . Se tting a
control e fficie ncy s ta nda rd for the  chille r module  drift e limina tors  a nd de te rmining
compliance  with such a  requirement is  a lso not necessary or appropria te .

7.4 Evidence  tha t Ope ra tion Will Not Viola te  Air Qua lity S tanda rds

The  emiss ion leve ls  used in the  a ir dispers ion modeling ana lysis  to demonstra te  the
P roje ct will not ca use  or contribute  to a ny viola tions  of the  NAAQS  a nd AAAQG include
the  ope ra tion of the  a ir pollution control equipment described above . For example , the
NOt emiss ion ra te  used in the  dispers ion mode ling ana lys is  was  based on the  anticipa ted
opera tion of the  SCR sys tem. CTG s tack emiss ions  monitoring da ta  and new source
s tack te s t re sults  will indica te  ope ra tion of the  a ir pollution control equipment,
complia nce  with the  e miss ion limits , a nd re sulting complia nce  with a llowa ble  a ir qua lity
impa ct le ve ls .

7.5 Applicable  Requirements  which a re  the  Bas is  of the  Certifica tion

The  bas is  of compliance  ce rtifica tion for NAEP will be  those  regula tions  lis ted a s
applicable  requirements  in Section 5 of this  applica tion.

7.6 Compliance  Methods  and Schedule

This  section provides  the  proposed me thods  for which compliance  with applicable
requirements  will be  demonstra ted. This  section is  organized by source .

7.6.1 C T G

Ea ch CTG will use  the  following me thod(s ) for de te rmining complia nce  with the
applicable  requirements :

• Continuous  Emiss ion Monitoring (CEM) :
- P o llu ta n t(s ) NOx, CO

• Initia l stack test po11utant(s) :
- VO C ,  P M,  O p a c ity

Compliance  ce rtifica tion reports  will be  submitted to the  Depa rtment according to
the  following schedule :

_ Sta rt da te : 60 days  a fte r successful comple tion of new source  compliance
testing, and every 12 months thereafter.
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Compliance  monitoring reports  will be  submitted to the  Depa rtment according to
the  following schedule :

- S ta rt da te : 90 days  a fte r successful comple tion of new source  compliance
testing and every 3 months thereafte r.

PM10 limits  will be  me t through use  of good combustion practice s . Good combustion
practices  in this  case  sha ll be  the  use  of adequate  excess  a ir and good a ir/fue l mixing
during combus tion.

SOx limits  will be  met through the  use  of na tura l gas  with a  sulfur content le ss  than 5
gra ins  pe r 100 sc.

NOt limits  will be  me t by use  of wa te r inje ction a nd se le ctive  ca ta lytic re duction (S CR)
systems when firing na tura l gas .

CO and VOC limits  will be  me t us ing oxida tion ca ta lys ts  and good combustion practice s .
Good combustion practices in this  case  shall be  the  use  of adequate  excess a ir and good
a ir/fue l mixing during combus tion.

The  pe rmittee  will submit to the  Department, within 30 days  a fte r the  end of each
ca lendar quarte r, a  report tha t conta ins  the  infonna tion and da ta  lis ted in Specia l
Conditions  of the  pe rmit.

Each CTG of the  Project is  subj act to the  requirements  of NSPS Subpart KKKK, which
are  lis ted be low:

Emiss ion re la te d limita tions:

40 CFR 60.4320(a):
40 CFR 60.4330(a)(2):

NOt e mis s ion limit (25 ppmvd @ 15% OZ)
S O; e mis s ion limit (0.060 lb/MMBTU)

Note : The  above  limita tions  a re  le ss  s tringent than the  corre sponding emiss ion limits
proposed for the se  pollutants  in this  a ir penni applica tion

Opera tions  monitoring/reporting requirements :

40 CFR 60.4345: NOt CEM e quipme nt re quire me nts
40 CFR 60.4365(a): Fue l sulfur conte nt monitoring e xe mption
40 CFR 60.4375 & 40 CFR 60.43952 Required reports  & submitta l schedules

Excess emissions monitoring/reporting requirements :

40 CFR 60.4350:
40 CFR 60.4380(b):

NOt da ta  conve rs ion for identifying excess  emiss ions
De finition of NOx e xce ss  e miss ion (4-hour rolling a ve ra ge )
and monitor downtime
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Test Method and Procedure  Requirements:

40 CFR 60.4405 & 40 CFR 4415: Performance  tes ting requirements  for N O t
CEM a nd S O;

The  pe rmittee  will ins ta ll, ca libra te , ma inta in and ope ra te  a  continuous  emiss ion
monitoring sys tem for measuring NOx and CO emiss ions  discharged to the  a tmosphere  to
show compliance  with the  proposed emiss ion limits .

Compliance  with the  proposed limit for CEM measured NOt emiss ions  will be  ba sed on
a  3-hour rolling ave rage  (excluding pe riods  of s ta rt-up, shutdown, and ma liilnction).

Compliance  with the  proposed limit for CEM measured CO emiss ions  will be  based on a
1-hour rolling ave rage  (excluding pe riods  of s ta rt-up, shutdown, and ma lfunction).

7.7 Certifica tion of Truth, Accuracy, and Comple teness

A ce rtifica tion of truth, accuracy, and comple teness  is  included with this  applica tion
package .

The  pe rmitted will ope ra te  the  unit in compliance  with the  a ttached Acid Ra in pe rmit
applica tion (Appendix E) and the  supe rseding Acid Ra in pe rmit (40 CFR 72.9(a )).

The  pennitte e  will comply with the  monitoring requirements  unde r 40 CFR 75 (40 CFR
72.9(b)).

The  pe rmittee  will hold a llowances , a s  of the  a llowances  transfe r deadline , in the  units '
a llowance  subaccounts  of not less  than the  tota l annual emissions of SO; for the  previous
ca lendar yea r (40 CFR 72.9(c)).

The  pennittee  will keep the  following records  on s ite  a t the  facility for a  pe riod of 5 yea rs
a fte r document crea tion:

Certifica te  of representa tion,

A11 40 CFR 75 monitoring information, and

Copie s  of a ll Acid Ra in program reports , compliance  ce rtifica tions , submiss ion
records , permit applica tions , and documenta tion used to demonstra te  compliance
(40 CFR 72.9(f)(1)).

For each yea r in which this  unit is  subject to an Acid Ra in emiss ion limita tion, the
pe rmittee  will mee t the  compliance  ce rtifica tion requirements  of this  subpa rt including
annua l compliance  reports  (40 CFR 72 Subpart I).
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The  pe rmittee  will comply with the  gene ra l provis ions  unde r 40 CFR 75 Subpa rt A,
including submiss ion of a n Acid Ra in pe rmit a pplica tion (Appe ndix E) a nd ins ta lla tion of
CEMS (40 CFR 75 Subpa rt A).

The  pennittee  will comply with the  monitoring procedures  unde r 40 CFR 75 Subpa rt B
(40 CFR 75 Subpart B).

The  pe rmitted will comply with the  CEMS opera tion and ma intenance  requirements
under 40 CFR 75 Subpart C (40 CFR 75 Subpart C).

When necessary, as  specified under 40 CFR 75 Subpart D, the  missing da ta  substitution
procedure s  unde r this  subpa rt will be  followed (40 CFR 75 Subpa rt D).

The  pennittee  will comply with the  CEMS record keeping requirements  unde r 40 CFR 75
Subpart F (40 CFR 75 Subpart F).

The  pe rmittee  will comply with the  CEMS reporting requirements  unde r 40 CFR 75
Subpart G (40 CFR 75 Subpart G).

If initia l s tack te s ting indica te s  a  CTG to be  in compliance  with applicable  opacity and
VOC emiss ion limita tions  and the  CTG is  ope ra ted in accordance  with manufacture r's
recommenda tions  including good combustion practice , it is  expected tha t emiss ions  of
these  pollutants  will not increase  ove r time . There fore , it is  proposed tha t no ongoing
compliance  demonstra tion be  required for VOC or opacity.

7.6.2 In le t Air Ch ille r mo d u le

The  Applica nt will use  the  following me thod(s ) for de te nnining complia nce  with the
applicable  requirements  for the  inle t a ir chille r module :

• Othe r (if a pplica ble )
_- Polluta nt(s ): PM10

• Compliance  ce rtifica tion reports  will be  submitted to the  Depa rtment according to
the  following schedule :

- Start da te : None  - see  be low

• Compliance  monitoring reports  will be  submitted to the  Depa rtment according to
the  following schedule :

- S ta rt da te : None  -.- s e e  be low

It is  proposed tha t no ongoing compliance  demonstra tion with pa rticula te  emiss ion limits
be  required for the  chille r module . These  e limina tors  a re  s ta tic, phys ica l devices  tha t a re
ins ta lled within the  s tructure  and pe rformance  is  not controlled or monitored by any
phys ica l de vice s . Be ca use  te s ting for drift e limina tor pe rforma nce  is  ve ry difficult to
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accomplish and is  se ldom performed, a  compliance  de te rmina tion method for this  control
equipment is  not be ing proposed. Initia l compliance  will be  demons tra ted through
vendor guarantees . No ongoing compliance  demonstra tions  with the  PM10 limits  for the
chille r module  need be  required.

# I
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APPENDIX A

EMISSION CALCULATIONS
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Pollutant
• I 2

EIIlllsslol:l Factor

Ib/10' BTU

Emission Rate/turbine Fa c ility  Em is s io n s

lb s /h r gas ivy

1 ,3-Butadiene

Ace ta lde hyde

Acrole in

Be nze ne

MEthylbenzene
Formaldehydes

He xa ne

Na phtha le ne
P AHs "

P ropyle ne  Oxide

Tolue ne

Xyle ne

To ta l Org a n ic  HAP s

<

<

4.3E-07

4.0E-05

6.4E-06

1 .2E-05

3.2E-05

2.2E-04

1 .7E-04

1 .3E-06

2.2E-06

2.9E-05

1 .3E-04

6.4E-05

<

<

0.0002

0.0173

0.0028

0.0052

0.0138

0.0951

0.0744

0.0006

0.0010

0.0125

0.0562

0.0277

0.3066

0.0000

0.0022

0.0003

0.0007

0.0017

0.0120

0.0094

0.0001

0.0001

0.0016

0.0071

0.0035

0.0386

0.001

0.092

0.015

0.027

0.073

0.504

0.394

0.003

0.005

0.066

0.298

0.147

1.625

Appendix A

Northern Arizona Energy Projec t, Mohave County, Arizona
Hazardous  Air Pollutants  (HAPs )

Na tura l Ga s  Flow Ra te 0.43 * 106 sch 432.2 hHv8Mhr

Notes:
1) The emission values are based on Natural Gas at 1017 Btu/sci
2) Emission Factors are from AP-42 Section 3.1, Stationary Combustion Turbines, except for formaldehyde.
3) Formaldehyde emission factor is base on new EPA test data contained in an EPA Memorandum, authored by
Sims Roy, dated August 21, 2001 and entitledHazardous Air Pollutant (HAP) Emission Control Technology for
New Stationary Combustion Turbines .
4) PAH is polycyclic aromatic hydrocarbons. This value includes naphthalene.
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hr

yr

Calculation of Drift rate:

Basis: Vendor guaranteed drift rate:

Max solids loading for chiller: ppm

Basis: Water analysis 517 ppm TDS content with 6 cycles of concentration

Em is s ion Rate:

Basis: All solids fall out as PMl0

0.10 gallon

m in

Northern Arizona Energy Project, Mohave County, Arizona

Chiller Emissions Calculations

60 m in

Append ix A

8.34 lb H20

ga llon

hr /yr

50 lb H20 mist

hr

50 lb H20

In'

3100 lbs pM10
1,000,000 lb H20

0.16 lbs PM10'

hr

0.16 lbs PM10

hr

6,000 hr I_ 1 ton

2,000 lb
0.47 ton P m

Yr lot

Note s :
1. Emission ra te  is  for the  entire  chille r. Individual ce ll emissions a re  ca lcula ted by
dividing the  tota l emissions by the  number of ce lls  in the  chille r.

chiller a ir flowra te

cell diam =
cell velocity

405000 cfm/3 cells

135000 com/cell

12 f t

1193.66 ft/min

19.8944 ft/sec

Air flowrate provided by Joe Stuparich, Turbine Air Systems, 2/23/2007

I

I

I.
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APPENDIX B

AMBIENT AIR QUALITY MODELING RESULTS



Crite ria  P o llu ta n t
Fu ll Lo a d (pg/m3) 50% Load (ug/1113)

Hot Norma l Co ld Ho t No rm a l Co ld

Not hr 16.201 16.425 17.058 13.754 13.994 14.439
Not a nnua l 0.087 0.089 0.091 0.067 0.068 0.070
C O  h r 11.783 11.945 12.452 10.086 10.262 10.589
CO 8 hr 2.352 2.386 2.466 1.773 1.790 1.818
S 0 2  h r 12.601 12.775 13.135 10.774 10.962 11.311
So23hI 6.159 6.260 6.407 4.798 4.850 4.945
S02 24111 0.852 0.864 0.881 0.866 0.885 0.919
SO2 annual 0.068 0.069 0.070 0.053 0.053 0.055
P M10/P M2.5 24 hr 0.387 0.392 0.389 0.731 0.741 0.665
P M10/P M2.5 a nnua l 0.031 0.031 0.031 0.039 0.039 0.039

NH3
Full Load (ug/1113) 50% Load (ug/1113)

Hot No rm a l Co ld Hot No rm a l Co ld

1 hr 11.947 12.111 12.623 10.086 10.262 10.829
3 hr 5.839 5.935 6.158 4.492 4.540 4.735
8 hr 2.384 2.419 2.499 1.773 1.790 1.859
24 hr 0.808 0.819 0.846 0.811 0.829 0.880
annua l 0.064 0.065 0.068 0.049 0.050 0.052

HAP s  (Fu ll Lo a d ,
No rma l Op e ra tio n )

1  h r

(ug/1113)

24 hr

(ug/1H3)

An n u a l

(p8/1113)

1 ,3 -Butadiene 3.88E-04 2.63E-05 2.09E-06
Aceta ldehyde 3.71E-02 2.51E-03 2.00E-04
Acrole in 5.94E-03 4.00E-04
Benzene 1.11E-02 7.50E-04 6.00E-05
MEthylbenzene 2.97E-02 2.01E-03
Forma ldehyde 2.04E-01 1.38E-02 1.09E-03
n-Hexane 1.60E-01 1.08E-02
Naphtha lene 1.21E-03 8.00E-05
Propyle ne  Oxide 2.69E-02 1.82E-03 1.40E-04
Toluene 1.21E-01 8.15E-03
Xyle ne 5.94E-02 4.01E-03

Appendix B

Northe rn  Arizona  Ene rgy P ro jec t, Mohave  Coun ty, Arizona
Summary Res u lts  o f Air Qua lity Impac t Ana lys is  fo r New Fac ility
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Crite ria  P o llu ta n t
Full Load (pg/1113) 50% Load (1lg/1113)

Hot No rm a l Cold Hot No rm a l Co ld

Not hr 989.20 989.20 989.20 989.20 989.20 989.20

NOX annual 8.38 8.38 8.38 8.38 8.38 8.38
C O  h r 590.40 590.40 590.40 590.40 590.40 590.40

CO 8 hr 93.95 93.95 93.95 93.95 93.95 93.95
S 0 2  h r 24.79 24.79 24.79 24.79 24.79 24.79
S O 2 3 h r 8.28 8.28 8.28 8.28 8.28 8.28

SON 24 hr 2.21 2.22 2.22 2.36 2.37 2.37

SON annual 0 .31 0.31 0.31 0 .31 0.31 0.31

P M10/P M2.5 24 hr 13.86 13.86 13.86 13.86 13.86 13.86
P M10/P M2.5 annua l 1.41 1.41 1.41 1.42 1.42 1.41

TAP s  (Fu ll Lo a d ,
No rma l Op e ra tio n )

1 hr

(ug/m3)

24 hr

(ug/m3)

An n u a l

(u8/1113)

1,3 -Butadiene 1.78E-03 2.90E-04 2.00E-05

Aceta ldehyde 1.67E-01 2.76E-02 1.99E-03
Acrole in 2.76E-02 4.63E-03
Ammonia 1.98E+01 1.69E+00 1.09E-01
Be nze ne 6.57E-02 1.16E-02 1.04E-03
MEthylbenzene 1.51E-01 2.58E-02
Forma ldehyde 9.46E-01 1.57E-01 1.12E-02
n-He xa ne 7.26E-01 1 .20E-01
Naphtha lene 8.15E-03 1.46E-03
Propylene  Oxide 4.45E+00 2.37E-01 3.77E-02
Toluene 6.12E-01 1.04E-01

Xyle ne 3.20E-01 5.52E-02

Appendix B

Northe rn  Arizona  Ene rgy P ro jec t, Mohave  Coun ty, Arizona
Summary Res u lts  o f Air Qua lity Impac t Ana lys is  fo r NAEP and  Griffith
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Appendix B

Northern Arizona  Energy Project, Griffith, Mohave  County, Arizona
Summa ry Res ults  of Air Quality Fumigation Analys is  for New Facility

Emission Rate Total Impact (ug/rn3) - all CTG's

Northern Arizona  Energy - Full Loa d, Hot Ca s e

N O t

CO

VO C

PM10/PM2 . 5

S 0 2

g/s

0.99

0.72

0.34

0.34

0.77

1-hr

2.81

2.05

0.98

0.97

2.18

3-hr

2.96

2.16

1.03

1.02

2.30

8-hr

2.09

1.53

0.73

0.72

1.63

24-hr

1.15

0.84

0.40

0.40

0.89

Northern Arizona Energy - 50% Load, Hot Case
NOt
CO
VOC
PM10/PM2.5
SON

g/s

0.60

0.44

0.21

0.34

0.47

1-hr

2.44

1.78

0.85

1.38

1.89

3-hr

2.46

1.80

0.86

1.39

1.91

8-hr

1.78

1.30

0.62

1.01

1.39

24-hr

0.99

0.72

0.35

0.56

0.77

Northern Arizona Energy - Full Load, Normal Cas-
NOx
CO
VOC
PM10/PM2 . 5
SON

g/s
0.99
0.72
0.34
0.34
0.77

1-hr

2.79

2.04

0.97

0.96

2.17

3-hr

2.99

2.18

1.04

1.03

2.32

8-hr

2.09

1.53

0.73

0.72

1.62

24-hr

1.14

0.83

0.40

0.39

0.89

Northern Arizona Energy - 50% Load, Normal Caz
NOt
CO
VOC
PM10/PM2 . 5
SON

g/s
0.60
0.44
0.21
0.34
0.47

1-hr

2.43

1.78

0.85

1.38

1.89

3-hr

2.48

1.81

0.87

1.41

1.93

8-hr

1.79

1.31

0.62

1.01

1.39

24-hr

0.99

0.72

0.35

0.56

0.77

Northern Arizona Energy - Full Load, Cold Case
NOt
CO
VOC
PM10/PM2.5
SON

g/s

1.00

0.73

0.35

0.34

0.77

1-hr

2.66

1.95

0.93

0.91

2.07

3-hr

3.03

2.22

1.06

1.04

2.36

8-hr

2.05

1.50

0.72

0.70

1.59

24-hr

1.10

0.80

0.38

0.38

0.86

Norther Arizona Energy - 50% Load, Cold Case
NOt
CO
VOC
PMI0/PM2 . 5
SON

g/s

0.60

0.44

0.21

0.34

0.47

1-hr

2.31

1.69

0.80

1.30

1.79

3-hr

2.49

1.82

0.87

1.41

1.94

8-hr

1.74

1.27

0.61

0.98

1.35

24-hr

0.95

0.69

0.33

0.53

0.74

Max Distance to Breakup Fumigation
CTGs 19.65 km
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APPENDIX C

AMBIENT AIR QUALITY MODELING INPUTS
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From: Pe te r G. Hyde  [I-Iyde .Pe te r@azdeq.gov]
Sent: Thursday, Februa ry 22, 2007 7:49 AM
To : Ma rk P e a k
Ce : Ba la ji Va idya na tha n, jwhite @lspowe r.com, Da na  Dulle r, Ma rc Va lde z
Subjec t: RE: Arroyo Ene rgy Mode ling P rotocol
February 22, 2007

The modeling protocol for this natural-gas fired turbine facility near Kinsman adequately covers
all the essential elements for the air quality modeling. I know of no reason not to proceed with the
modeling work.

Cordially,

Peter Hyde

602 771 7642

Mark Peak:

Append ix C

From: Mark Peak [mailto:Mpeak@sierraresearch.com]
Sent: Wednesday, January 31, 2007 2:38 PM
To: Peter G. Hyde
Cc: Balaji Vaidyanathan; jwhite@lspower.com; Dana Duller; Mark Peak; Marc Valdez
Subject: Arroyo Energy Modeling Protocol

Peter Q
Tha nks  for me e ting with the  Arroyo Ene rgy proje ct te a m e a rlie r toda y. Atta che d ple a se
find our propose d mode ling protocol for the  proje ct. If you ha ve  a ny que s tions  or ne e d
us  to cla rify any of the  proposed methodology, please  le t me  know as  soon as  poss ible .
We look forward to hea ring back from in the  next week or so, so tha t we  can proceed
with our mode ling a s  quickly a s  poss ible .
Best Regards

Ma rk L. P e a k

S ie rra  Re s e a rch

1801 J  S tree t

S a cra me nto, CA 95814

Te l: 916-444-6666

Fax: 916-444-8373

www.s ie 1 'ra re s e a rch.com



Append ix C

Fro m : Pe te r G. Hyde  [Hyde .Pe te r@azdeq.gov]
Sent: Thursday, January 18, 2007 3:24 PM
To: Ma rk P e a k
Subjec t: RE: Follow-up on mode ling for propose d Arroyo Ene rgy proje ct ne a r Kinsma n,
AZ

Attachments: arroyo backgrounddoc
January 18, 2007

Mark:

Proceed with INC on this project, I'll await the protocol. Background concentrations attached.

p. Hyde

From:Mark Peak [mailto:MPeak@sierraresearch.com]
Sent: Thursday, January 18, 2007 2:14 PM
To: Peter G. Hyde
Cc: Marc Valdez; Eric Walther; Mark Peak; Balaji Vaidyanathan
Subject: Follow-up on modeling for proposed Arroyo Energy project near Kingman, AZ

Peter @

Ba s e d on your phone  ca ll e a rlie r toda y, we  will proce e d with  mode ling the  Arroyo
Ene rgy proje c t utilizing INC. As  re que s te d, we  will pre pa re  a  mode ling protocol for
your re vie w a nd a pprova l. Ca n you ple a s e  confirm the  us e  of INC by re s ponding to this

e -ma il s o tha t we  ha ve  a  writte n re cord for our file s . Als o, ca n you ple a s e  forwa rd me
the  ba ckground a ir qua lity va lue s  you would like  us  to us e  for the  mode ling re port.

Best Regards,

Ma r k L. P e a k

S e nior P roje ct Engine e r

S ie rra  Re s e a rch

1801 J  S tree t

S a cra me nto, CA 95814

Te l: 916-444-6666

Fax: 916-444~8373

From:Mark Peak
Sent: Tuesday, January 16, 2007 12:44 PM



Append ix C

To: Peter Hyde (Hyde.peter@azdeq.gov)
Cc: Marc Valdez; Mark Peak; Eric Walther
Subject: Follow-up on modeling for proposed Arroyo Energy project near Kingman, AZ

P e te r,

Based on our discuss ion ea rlie r today, you indica ted tha t you a re  going to contact EPA
Region 9 and que ry them as  to the  acceptability of us ing INC vs  AERMOD for eva lua ting
impa cts  from the  propose d Arroyo Ene rgy proje ct. S ince  the  proje ct will be  e mitting
be low PSD ma jor s ignificance  thre sholds  and is  the re fore  a  minor modifica tion a t a
major s ta tionary source , doesn@t the  department have  discre tion on the  choice  of
mode l?  The  ne w e quipme nt which will be  include d in the  mode ling a na lys is  cons is ts  of
4 LM6000 combustion gas  turbines  (peaking units ) and a  chille r. Based on the  previous
e -ma ils  with the  pe rmit s ta ff, e mis s ions  from the  e xis ting Griffith fa cility will a lso ne e d
to be  included to show the  cumula tive  impacts  from the  2 facilitie s  do not exceed a ny
NAAQS or Arizona  s ta te  s ta nda rds .

look forwa rd to he a ring from you soon re ga rding the  fina l de cis ion on the  mode l. Ca n
you forwa rd me  the  ba ckground a ir qua lity va lue s  we  discusse d during our ca ll?  Ha ve
a  grea t day!

Best Regards,

Ma rk L. P e a k

S e nior P roje ct Engine e r

S ie rra  Re s e a rch

1801 ] S tre e t

S a cra me nto, CA 95814

Te l: 916-444-6666

Fax: 916-444-8373

www.s ie rra re s e a rch .com



Pollutant

Averaging

Time

Background Value

w8/m'>

N02 a Annual 4

co " 1 -Han:

8-how

582

582

P mgg c 2,4..h0ut

A:nnual

4 6

1 4

so; a= 3-hour

2-#hour

Axlnad

246

52

6

January 18, 2007

These are adequate background concentrations for the Arroyo project.

TABLE 5-2. ADEQ BACWGRQUEFD CONCENTRATIONS FOR xnscamw4
J.

' Luulg-mmavuagevain;(0.|}G&pp|ua)nfs¢wulnmc|:i£uulncandnezpowu-pimuhinmnI s
do:izuInz.

L Tipkdcuul&enhl:lmiieutWbadspowludv:Iula(0.5pguu$usadinnnnst1ednualnundll:I.
|  #wee __

Mau;1'$llsont!-yumpdadEu1umHnMndCrt3r-SCEmnui!umg ¢ina@lnlmwe
C=~w¢\14'1

* ,m..¢*.¢_,¢,.,¢l¢3.,'§,l5.¢g",r . . . . .».lh,¢,,,,,,¢¢ul ,¢l,,l.,,,¢,.W).

Pe te r Hyde , ADEQ

4.



\

Air Dispersion Modeling Protocol
Arroyo Energy Project
Griffith, Mohave County, Arizona

prepared for:

\ ] , Arroyo Energy, LLC

January 31, 2007

E]

prepared by:

Sierra Research, Inc.
1801 J Street
Sacramento, California 95814
(916) 444-6666



AIR DISPERSIDN MODELING PROTOCDL
ARROYO ENERGY PROJECT

Submitted to :

Arizona  De pa rtme nt of Environme nta l Qua lity

January 31, 2007



AIR DISPERSION MODELING PROTOCOL

Table  of Contents

Page

Introduction..

Fa cility De scription a nd Source  Informa tion...

P roje ct Loca tion ..

Me te orologica l Da ta ...

Exis ting Ambie nt Air Qua lity Da ta  ..

3. Dispe rs ion Mode l Ove rvie w a nd Inputs  ..

Air Qua lity Dis pe rs ion Mode ls ..

Good Engineering Practice  S tack Height and Downwash...

Receptor Se lection ..

Mode ling Scena rios  ..

4. Dispe rs ion Mode ling Re port Conte nt a nd Orga niza tion ..

Ambie nt Air Qua lity Impa ct Ana lyse s  ..

Fina l Mode ling S ubmitta l ..

Cla ss  I Are a  Impa ct Me thodology ..

Arizona  Ambie nt Air Qua lity Guide line  Ana lys is  ..

5. Re fe re nce s ..

.1

-2

.2

.3

~.3

.4

..4

-6

.7

.7

.10

.10

.10

.11

.11

.12

Atta chme nt 1 - Re giona l Vie w of the  P roje ct Loca tion

Attachment 2 ...- Aeria l View of the  Arroyo Energy Project S ite

Atta chme nt 3 - De ta ile d Fa cility P lot P la n

2.

1 .

..ii..



1. INTRODUCTION

Arroyo Ene rgy LLC (Arroyo) is  pla nning to submit a  Cla s s  I Air Qua lity P e rmit
Applica tion to Cons truct and Opera te  to the  Arizona  Department of Environmenta l
Qua lity (ADEQ) for the  ins ta lla tion of four na tura l ga s -fire d combus tion turbine
ge ne ra ting units  in Moha ve  County, Arizona . This  mode ling protocol outline s  the
proposed a ir dispers ion modeling techniques tha t will be  used to assess  impacts  from the
proposed sources  and is  consis tent with the  ADEQ's  December 2004 modeling guidance
document.
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z. FACILITY DESCRIPTION AND SOURCE
INFORMATION

The  Project is  a  na tura l ga s -tired, s imple  cycle  power gene ra ting plant tha t will supply
power to load-se rving entitie s  in Arizona  and surrounding regions  for the  purpose  of
se rving the ir cus tomers  during pe riods  of peak e lectricity demand. The  P roject is
comprise d of four Ge ne ra l Ele ctric (GE) LM6000 P C S P RINT NxGe n combus tion
turbine  ge ne ra tors  (CTGs) with inle t a ir chille rs . The  P roje ct will be  de s igne d to produce
175 MW of ne t e lectrica l output with a  hea t ra te  of 9975 Btu/kWh (HHV) based upon the

capable  of rapid s ta rt-up, a llowing the  P roject to re spond to fluctua tions  in e lectric
de ma nd within 10 minute s .

Emiss ions  from the  CTGs  will be  controlle d by a  combina tion of wa te r inje ction a nd
se lective  ca ta lytic reduction (SCR) to reduce  nitrogen oxides  (NOx) emiss ions  and an
oxida tion ca ta lys t to reduce  ca rbon monoxide (CO) and vola tile  orga nic compoiuid
(VOC) e mis s ions .

Impa cts  from ope ra tion of the  fa cility will be  compa re d to the  following:

P roje ct Loca tion

The  proposed CTGs will be  constructed on a  40-acre  s ite  north of and adjacent to the
e xis ting Griffith Ene rgy P owe r Ge ne ra ting P la nt (Griffith) a pproxima te ly 9 mile s
southe a s t of Kingma n in Moha ve  County, Arizona . The  UTM coordina te s  of the  s ite  a re
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Table 2-1
ADEQ Background Concentrations for Arroyo Energy Project

P olluta nt Ave ra ging Time
Ba ckground Va lue

(u8/I113)
no; Annua l 4

PM10°
24-hour
Annua l

s ot'I
3-hour

24-hour
Annua l

approximate ly 213735 mete rs  eas ting, 3883633 mete rs  northing (NAD 27, Zone  12).
The  nominal s ite  e leva tion is  2,475 fee t above  mean sea  leve l.

Meteorological Data

Twelve  months  of me teorologica l da ta  will be  used in the  dispe rs ion mode ling ana lys is  to
de te rmine  ambient a ir qua lity impacts . Surface  me teorologica l da ta  for this  ana lys is  was
colle cte d a t Ford Motor Compa ny's  Arizona  P roving Ground fa cility, which is  loca te d
approximate ly 12 miles  south of the  proposed Arroyo s ite . The  meteorologica l da ta  se t
covers  the  time  inte rva l from September l, 1996 (when the  e lectronic a rchives  began) to
February 28, 1998. The  da ta  proposed for use  for the  Arroyo Energy Project was
collected between January 1, 1997 and December 31, 1997.

Existing Ambient Air Quality Data

Background ambient a ir qua lity da ta  for the  project a rea  were  provided by the  ADEQ a ir
assessment section. Ambient NOT, SON, PM10, PM2.5, and CO data are collected at
various monitoring sta tions around Mohave County and have  been deemed adequate  for
use  in eva lua ting impacts  from the  Arroyo Energy Project.

a Long-term average value (0.002 ppm) of several monitors located near
power plants in rural areas of Arizona.

b Typical continental ambient CO background value (0.5 ppm) used in most

regional models.
c Average maximum values over 3-year period from Kinsman -- Praxair monitoring
station Mohave County).

d Maximum values over 3-year period lion Bullhead City - SCE monitoring station
(Mohave County).



3. DISPERSION MODEL OVERVIEW AND INPUTS

Air Quality Dispersion Models

Ove rvie w .-- Severa l US EPA dispers ion models  a re  proposed for use  to quantify pollutant
impacts  on the  surrounding environment based on the  emiss ion sources ' opera ting
paramete rs  and the ir loca tions . The  mode ls  proposed for use  a re  the  Building Profile
Input P rogram (BPIP , current ve rs ion 95086), Indus tria l Source  Complex Short Te rm

models , a long with options  for the ir use  and how they a re  used, a re  discussed be low.

S imple , Complex, and Inte rmedia te  Te rra in Impacts T For mode ling the  project in s imple ,
complex, and inte rmedia te  te rra in, the  guide line  ISCST3 mode l will be  used with the
a forementioned hourly me teorologica l da ta  from the  Arizona  P roving Ground monitoring
s ta tion for the  project s ite . The  ISCST3 mode l is  a  s teady-s ta te , multiple -source ,
Gaussian dispers ion model designed for use  with s tack emission sources  s itua ted in
terra in where  ground e levations can exceed the  s tack he ights  of the  emission sources.
While  AERMOD has  been adopted as  a  guide line  mode l, a  full me teorologica l da ta  se t
has  not ye t been es tablished for the  project a rea . Due  to this  factor and s ince  the  project
is  a  minor source , ADEQ has  agreed tha t the  use  of ISCST3 is  acceptable  for this  prob e t.

The  ISCST3 mode l require s  hourly me teorologica l da ta  cons is ting of wind vector, wind
speed, tempera ture , s tability class , and mixing he ight. The  model assumes tha t the re  is
no va riability in me teorologica l pa rame te rs  ove r a  one -hour time  pe riod, hence  the  te rm
steady-s ta te . The  ISCST3 mode l a llows  input of multiple  sources  and source  groupings ,
e limina ting the  need for multiple  mode l runs . Complex phenomena  such a s  building-
induced plume downwash a re  trea ted in this  mode l.



The  ISCST3 mode l is  a lso capable  of ca lcula ting pollutant concentra tions  in inte rmedia te
te rra in. Inte rmedia te  te rra in is  de fined as  te rra in be tween s tack top and fina l plume
he ight. In ca lcula ting polluta nt conce ntra tions  in inte rme dia te  te rra in, the  mode l will
se lect the  higher of the  s imple  and complex te rra in ca lcula tions  on an hour-by-hour,
source-by-source , and receptor-by-receptor basis .

Technica l options  se lected for the  ISCST3 mode l a re  lis ted be low. Use  of these  options
follows the  US EPA's  (1986, 1987, 1990, and 1994) mode ling guidance  and/or sound
scientific practice . An explana tion of these  options  and the  ra tiona le  for the ir se lection is
provide d be low.

Default option (includes  gradua l plume  rise , s tack-tip downwash except for
Schulman-Scire  [SS] downwash, buoyancy-induced dispers ion except for SS
downwash, de fault wind profile  exponents , de fault tempera ture  gradients),

Anemometer he ight = 10 mete rs ,

Rura l dispersion parameters , and

Eleva ted receptor te rra in he ights  option.

Fina l plume rise  option does  not consider the  poss ible  e ffects  of gradua l plume rise  on
ambient concentra tions  during the  ris ing phase  of the  plume downwind transport.
Gradual plume rise  is  recommended by US EPA (1986, 1987, 1990, 1994) when there  is
s ignificant te rra in close  to the  s tacks . Buoyancy-induced dispe rs ion, which accounts  for
the  buoyant growth of a  plume  caused by entra inment of ambient a ir, will be  included
because  of the  re la tive ly warm exit tempera ture  and subsequent buoyant na ture  of the
exhaust plumes . S tack-tip downwash, which adjus ts  the  e ffective  s tack he ight downward
following the  methods of Briggs  (1972) for cases  where  the  s tack e>dt ve locity is  less
than 1.5 times the  wind speed a t s tack top, will be  se lected per US EPA guidance .

Based on the  land use  class ifica tion procedure  of Auer (1978), land use  within the  a rea
circumscribed by a  three -km radius  a roundthe  Arroyo Energy Project s ite  was  eva lua ted
and de te rmined to be  predominantly rura l. In these  mode ling ana lyses  supporting the
pe rmitting of the  facility, dispe rs ion coe fficients  will be  a ss igned "rura l" in accordance
with this  eva lua tion.

The  ca lm process ing option a llows the  use r to direct the  program to exclude  hours  with
pers is tent ca lm winds  in the  ca lcula tion of concentra tions  for each averaging pe riod. The
ISCST3 model recognizes a  Cahn wind condition as a  wind speed less  than or equal to
one  meter per second and a  wind direction equa l to tha t of the  previous hour (a  wind
speed of ze ro m/sec is  used in the  ASCII meteorologica l da ta  tile ). The  ca lm process ing
option in the  ISCST3 mode l will then exclude  these  hours  from the  ca lcula tion of
concentra tions.



Ambie nt Ra tio Me thod a nd Ozone  Limiting Me thod - Annua l NOT conce ntra tions  will
initia lly be  ba sed on the  a ssumption tha t the re  is  tota l conve rs ion oNO to NO; and be
e quiva le nt to the  mode le d NOt va lue s . This  va lue  will be  compa re d to the  NAAQS . If
the  concentra tion exceeds  the  a llowable  leve l, the  annua l NOt es tima te  will be  adjus ted
us ing the  Ambie nt Ra tio Me thod (ARM), a s  spe cifie d in ADEQ's  Mode ling Guide line
(ADEQ, 2004). The  Guide line  a llows  a  na tionwide  de fa ult conve rs ion ra te  of 75% for
annua l NO2/NOx ra tios .

Should NO; concentrations need to be examined in a  more rigorous manner, the Ozone
Limiting Me thod (OLM) will be  used. In accordance  with ADEQ policy, ave rage
background hourly ozone  da ta  will be  used in the  OLM to ca lcula te  hourly NO;
concentra tions  from hourly NOt concentra tions . The  OLM involves  an initia l comparison
of the  estimated maximum NOx concentra tion and the  ambient 03 concentra tion to
de te rmine  which is  the  limiting factor to NO; formation. If the  O3 concentra tion is  grea te r
than the  maximum NOx concentra tion, tota l conversion is  assumed. If the  NOx
concentra tion is  greater than the  OF concentra tion, the  formation of NO; is  limited by the
ambient OF concentration. In this case, the NOT concentration is set equal to the O3
concentra tion plus a  correction factor Mat accounts for in-stack and near-stack diennal
convers ion. US EPA's  ISC-OLM mode l will then be  used to ca lcula te  the  NO;
concentration based on the OLM method.

Fumiga tion The  SCREENS model will be  used to eva lua te  invers ion breakup and
fumiga tion impacts  for short-te rm averaging pe riods  (24 hours  or le ss), a s  appropria te .
The  me thodology in US EPA 454/R-92-019 (Screening Procedures  for Es tima ting the  Air
Qua lity Impact of S ta tiona ry Sources , Revised) and in the  ADEQ mode ling guide lines
will be  followed for the se  ana lyse s . Combined impacts  for a ll sources  unde r fumiga tion
conditions  will be  eva lua ted, based on US EPA and any applicable  ADEQ mode ling
guide line s .

Good Engineering Practice  Stack Height and Downwash

ISCST3 can account for building downwash e ffects  on dispe rs ing plumes . S tack
loca tions  and he ights  and building loca tions  and dimens ions  will be  input to BPIP . The
firs t part of BPIP de termines and reports  on whether a  s tack is  be ing subj ected to wake
effects  from a  s tructure  or s tructures . The  second pa rt ca lcula te s  direction-specific
building dimensions  for each s tructure  tha t a re  used by ISCST3 to eva lua te  wake  e ffects .
The  BPIP  output is  forma tted for use  in ISCST3 input file s .



Receptor Selection

Receptor and source  base  e leva tions  will be  de te rmined from USGS Digita l Eleva tion
Mode l (DEM) data us ing the  7%-minute  format (10- to 30-mete r spacing be tween grid
node s ). All coordina te s  will be  re fe re nce d to UTM North Ame rica n Da tum 1927
(NAD27), zone  12. The  ISCST3 receptor e leva tions  will be  inte rpola ted among the
DEM node s .

Cartesian coordina te  receptor grids  will be  used to provide  adequate  spa tia l coverage
surrounding the  project a rea  for assess ing ground-leve l pollution concentra tions , to
ide ntity the  e xte nt of s ignifica nt impa cts , a nd to ide ntify ma ximum impa ct loca tions . A
500-mete r re solution coarse  receptor grid will be  deve loped and will extend outwards  a t
least 10 km (or more  as  necessary to ca lcula te  the  s ignificant impact a rea).

For the  full impact ana lyses , a  nes ted grid will be  deve loped to fully represent the
maximum impact a rea (s ). This  grid will have  25-me te r re solution a long the  process  a rea
boundary (PAB) in a  s ingle  tie r of receptors  composed of four segments  extending out to
100 mete rs  from the  PAB, 100-mete r resolution from 100 mete rs  to 1,000 mete rs  from
the  PAB, 250-mete r spacing out to 5 km from the  PAB, and 500 mete r spacing out to a t
leas t a s  fa r a s  10 km from the  PAB. If a  predicted concentra tion a t an individua l receptor
exceeds 90% of the  applicable  s tandard or guide line , additiona l re fined receptor grids
with 25-mete r re solution will be  placed a round the  maximum coarse  grid impacts  and
e xte nd out 1,000 me te rs  in a ll dire ctions . Conce ntra tions  within the  fa cility PAB will not
be  ca lcula ted.

Modeling Scenarios

Pollutant emiss ions  to the  a tmosphe re  from the  proposed facility will occur from
combustion of na tura l gas  in the  combustion turbines , and from the  sma ll chille r cooling
towe r. Emiss ion ra te s  will be  include d in the  pe rmit a pplica tion for the  proje ct a nd will
be  based on vendor data  and additional conservative  assumptions of equipment
performance . Turbine  emissions and s tack parameters , such as  flow ra te  and exit
tempera ture , exhibit some  va ria tion with ambient tempera ture  and opera ting load. In
order to ca lcula te  the  wors t-case  a ir qua lity impacts , a  screening ana lys is  will be
performed to evaluate  each operating scenario (based on operating load and a tmospheric
conditions) to predict the  wors t-case  facility configura tion on a  pollutant-specific bas is .

In the  mode ling ana lys is , maximum impacts  will be  predicted for maximum (100%) and
reduced load conditions . In addition, diffe rent ambient tempera tures  will be  eva lua ted for
each load condition. Each of these  conditions  has  unique  perfonnance  characte ris tics  tha t
a ffect plume dispers ion and thus  predicted impacts . This  ana lys is  is  most re levant to



Table 3-1
Criteria Pollutant Emissions

Arroyo Energy, Mohave County, Arizona

NOt" co" S Ox" VOC" PM10

CTG (e a ch)

ppm 5 6 2.8 5 NA

1b/h/" 7.90 5.77 6.14 2.75 2.7

35.5 15.0 6.14 4.50 2.7

Chille r
In/hr 0.16

ton/yr 0.68

All S ource s ton/yrd 39.71 35.90 32.30 15.54 14.99

ana lyses  for short-tenn impacts . The  tempera tures  se lected for the  short-tenn screening
ana lys is  will close ly re flect the  range  of poss ible  s ite  conditions . The  re sults  of this
screening ana lysis  will be  used to se lect the  worst-case  opera tiona l scenarios  for the
mode ling a na lyse s  in orde r to provide  ma ximum ope ra ting fle xibility. Re fine d mode ling
for the  permit applica tion will be  based on these  wors t-case  scenarios .

The  screening modeling will use  one  comple te  year of meteorologica l da ta  and the  nested
receptor grid described above  to de te rmine  the  wors t-case  source  configura tion (i.e .,
configura tion tha t produce s  ma ximum fa cility impa cts ). This  wors t-ca se  source
configura tion will then be  executed with a ll ava ilable  me teorologica l da ta  (he re , one
comple te  year of 1997 Arizona  Proving Ground met da ta ) and, if necessa ry, coarse  grid
impacts  will be  re fined with line  grid receptors  spaced 25 me te rs  apa rt.

a ppm measured as ppmvd @ 15% OF.
b worst-case base load operation, not including startup/shutdown.
c startup/shutdown worst-case.
d CTG emission totals are calculated based on a per turbine average of2650 hour/yr operation

including 300 hr/yr in startup/shutdown mode.



Ta b le  3-2
To xic  Air P o llu ta n t  Em is s io n s

Arro yo  En e rg y,  Mo h a ve  Co u n ty,  Arizo n a

Air P o llu ta n t

1 ,3-Butadiene 0.0007 1.97 0.001

Ha za rdous Tota l Emiss ions  (4 units )

#/hr lb /yr

Ace ta lde hyde 0.0692 183.25

Acrole in 0.0111 29.32

Benzene 0.0207 54.98

0.092

0.0150.015

0.027

MEthylbenzene 0.0553 146.60 0.073

Form a lde hyde 0.3803 1,007.90 0.504

He xa ne 0.2975 788.45 0.394

Na phtha le ne 0.0022 5.96 0.003

P AHs 0.0038 10.08 0.005

P ropyle ne 0.0501 132.86

Tolue ne 0.2247 595.58

Xyle n e 0.1106 293.21

Tota l,  All HAP s 4 .1

0.066

0.298

0.147

9



4. DISPERSION MODELING REPORT CONTENT AND
ORGANIZATION

Ambient Air Quality Impact Analyses

In eva lua ting the  impacts  of the  proposed project on ambient a ir qua lity, we  will mode l
the  ambient impacts  of the  project, add those  impacts  to background concentra tions , and
compare the results to the sta te  and federal ambient standards for SO2, NOT, PM10, PMz.s,
and CO. Pursuant to ADEQ's  reques t, the  mode ling ana lys is  will include  an eva lua tion
of the  new facility a s  a  s tanda lone  project, and separa te ly combined with the  emiss ions  of
the  e xis ting Griffith fa cility to e ns ure  no NAAQS or AAAQG's  a re  e xce e de d.

In accordance  with US EPA (40 CFR pa rt 51, Appendix W, Sections  11.2.3.2 and
ll.2.3.3) and ADEQ guidance , the  highes t second-high mode led concentra tions  will be
used to demonstra te  compliance  with the  short-te rrn federa l s tandards and the  highest
mode led concentra tion will be  used to demonstra te  compliance  with the  federa l annua l
and a ll s ta te  standards.

Final Modeling Submittal

The  fina l mode ling a na lyse s  will a lso include  the  following ma te ria ls :

Mode ling summa rie s  of ma ximum impa cts  for e a ch a ir qua lity mode l showing
meteorologica l conditions  and receptor loca tion and e leva tion,

All mode ling outputs  (including BP IP  a nd me te orologica l file s ) in e le ctronic
forma t, toge the r with a  de scription of a ll filenames ,

A P lot pla n showing e miss ion points , ne a rby buildings  (including dime ns ions ),
cross-section lines , properly lines , fence  lines , roads , and UTM coordina tes , and

A table  showing building he ights  used in the  mode ling ana lys is .

-10-



Class  I Area  Impact Methodology

The  prob e t is  not subject to PSD review because  the  emiss ions  a re  not sufficiently high
to exceed EPA's  review thresholds , and hence , no s ignificant impacts  a re  expected on
Class I areas.

Arizona  Ambie nt Air Qua lity Guide line  Ana lys is

A screening-leve l ana lys is  will be  pe rformed to de te rmine  the  impact of the  toxic a ir
pollutant emiss ions  a ssocia ted with die  Arroyo project. This  ana lys is  will be  pe rformed
according to the  ADEQ's  Ana lys is  P rocedures  for Non-PSD sources  (ADEQ, 2004).

_11_
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APPENDIX D

VENDOR-SUPPLIED INFORMATION



Estimated Average ErasErs@ §»'erfc:.mance NOT FOR GUARANTEE. REFER TO PROJECT F&iD FOR DESIGN

GE Energy

Performance By:

Project Info:

REBROWN

Arroyo Energy Project

Date: 11/28/2006

Time: 11:54:31 AM

Version: 3.4.7

Engine: LM6000 PC-SPRINT w/ FIGV at -5 Degrees

Deck Info: GE125M - Multiple Cardpacks being used, See Cardpack Row Below

Generator: BDAX 290ERT 60Hz, 13.8kV, 0.9PF (14839)

Fuel: Site Gas Fuel#900-774T, 20443 Btu/lb,LHv

Base Load

Hot Summer Avg

1 2

Gold

3

50% Load

Hot Summer Avg

4 5

Cold

6Case #

Ambient Conditions

Dry Bulb, °F
Wet Bulb, °F
RH, %

Altitude, ft

Ambient Pressure, psi

113.0

74.0

16.5

2490.0

13.421

90.0

70.0

38.3

2490.0

13.421

25.0

22.0

64.4

2490.0

13.421

113.0

74.0

16.5

2490.0

13.421

90.0

70.0

38.3

2490.0

13.421

25.0

22.0

64.4

2490.0

13.421

Engine Inlet
Comp Inlet Temp, "F

RH, %
Conditioning

Tons or Btu/hr

48.0

95.0

CHILL

1608

48.0

95.0

CHILL

1311

25.0

64.4

NONE

0

48.0

95.0

CHILL

1598

48.0

95.0

CHILL

1303

25.0

64.4

NONE

0

Pressure Losses

Inlet Loss, inH20

Volute Loss, inH20

Exhaust Loss, inH20

5.00

4.00

12.00

5.00

4.00

12.00

5.00

4.00

12.00

5.00

4.00

12.00

5.00

4.00

12.00

5.00

4.00

12.00

kw, Gen Terms

Est. Btu/kW-hr, LHV

45702

8530

45702

8530

46822

8395

22851

10385

22851

10385

23411

10148

Fuel Flow

MMBtu/hr, LHV

lb/hr

sc/hr

389.8

19068

426,011

389.8

19068

426,011

393.1

19228

429,617

237.3

11608

259,344

237.3

11608

259,344

237.6

11621

259,672

NOx Control Water Water Water Water Water Water

Water Injection

In/hr

Temperature, °F
20586

100.0

20586

100.0

21524

100.0

8634

100.0

8634

100.0

9256

100.0

SPRINT LPC LPC LPC LPC OFF

lb/hr 3905 3905

OFF

0 3905 3905 0



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F8dD FOR DESIGN

GE Energy

Performance By:REBROWN

Project Info: Arroyo Energy Project

Date: 11/28/2006

Time: 11:54:31 AM

Version: 3.4.7

Engine:LM6000 PC-SPRINT w/ FIGVat -5 Degrees

Deck Info:GE125M - Multiple Cardpacks being used, See CardpackRow Below

Generator:BDAX 290ERT 60Hz,13.BkV, 0.9PF(14839)

Fuel: SiteGas Fuel#900-774T, 20443 Btu/lb,LHv

Case #

Control Parameters

Base Load

Hot Summer Avg

1 2

Cold

3

50% Load

Hot Summer Avg

4 5

Cold

6

HP Speed, RPM

LP Speed, RPM

PSI - CDP, psi

TSCRF . CDT, °F
T48lN, °R
T48lN, "F

10522

3600

422.8

998

2040

1580

10522

3600

422.8

998

2040

1580

10393

3600

437.0

983

2002

1542

9673

3600

311.0

853

1778

1318

9673

3600

311.0

853

1778

1318

9584

3600

325.3

844

1730

1270

Exhaust Parameters

Temperature, °F

lb/sec

In/hr

Energy, Btu/s- ref 0 °R

Cp, Btu/lb-R

829.1

274.7

988896

91662

0.2766

829.1

274.7

988896

91662

0.2766

792.3

287.6

1035476

92252

0.2726

721 .4

218.2

785469

65342

0.2877

721 .4

218.2

785469

65342

0.2677

674.6

232.2

835954

66039

0.2635

Emissions (NOT FOR USE IN ENVIRONMENTAL PERMITS)

NOx ppmvd Ref 15% OF

NOx as NO2, lb/hr

CO ppmvd Ref 15% O2

CO, In/hr

CON, In/hr

HC ppmvd Ref 15% OF

Ho, In/hr

SOX as SON, In/hr
* Assumed max suIfur,grains/100 sc

VOC ppmvd Ref 15% O2

VOC, lb/hr

25

39

24

22.91

51423.92

3

1 .41

6.10

5.00

2.0

0.9

25

39

24

22.91

51423.92

3

1 .41

6.10

5.00

2.0

0.9

25

39

40

38.03

51644.95

5

2.47

6.15

5.00

3.0

1 .5

25

24

23

13.22

31397.25

2

0.81

3.71

5.00

2.0

0.8

25

24

23

13.22

31397.25

2

0.81

3.71

5.00

2.0

0.8

25

24

36

21 .07

31319.54

4

1 .36

3.72

5.00

2.4

0.8

Exh Wght % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR

NO

OF

CON

H20

SON

CO

HC

NOX

1 .2271 1 .2271

71 .9598 71 .9598

14.7213 14.7213

5.2001 5.2001

6.8865 6.8865

0.0000 0.0000

0.0023 0.0023

0.0001 0.0001

0.0027 0.0027

1 .2349

72.4123

15.1602

4.9876

6.1986

0.0000

0.0037

0.0002

0.0026

1 .2455

73.0366

16.7626

3.9973

4.9541

0.0000

0.0017

0.0001

0.0021

1 .2455

73.0366

16.7626

3.9973

4.9541

0.0000

0.0017

0.0001

0.0021

1.2533

73.4946

17.2583

3.7466

4.2425

0.0000

0.0025

0.0002

0.0020



Estimated verge Engine Performance NOT FOR GUARANTEE, REFER TO I *§98JE$T F8313 F09 i§8=E8.l8l8IN

GE Energy

Performance By: REBROWN

Project Info: Arroyo Energy Project

Date: 11/28/2006

Time: 11:54:31 AM

Version: 3.4.7

Engine: LM6000 PC-SPRINT w/ FIGV at -5 Degrees

Deck Info: GE125M - Multiple Card packs being used, See Cardpack Row Below

Generator: BDAX 290ERT 60Hz, 13.8kV, 0.9PF (14839)

Fuel: Site Gas FUel#900-774T, 20443 Btu/lb,LHv

Cold

3

50% Load

Hot Summer Avg

4 5

Cold

e

Base Load

Hot Summer Avg

Case # 1 2

Exh Mole % Dry (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR 0.9666 0.9666

NO 80.8321 80.8321

O2 14.4774 14.4774

CON 3.7183 3.7183

H20 0.0000 0.0000

SO2 0.0000 0.0000

CO 0.0026 0.0026

HC 0.0003 0.0003

NOX 0.0027 0.0027

0.9650

80.6983

14.7914

3.5381

0.0000

0.0000

0.0041

0.0005

0.0026

0.9584

80.1422

16.1033

2.7920

0.0000

0.0000

0.0019

0.0002

0.0020

0.9584

80.1422

16.1033

2.7920

0.0000

0.0000

0.0019

0.0002

0.0020

0.9567

79,9964

16.4462

2.5959

0.0000

0.0000

0.0027

0.0003

0.0019

Exh Mole % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR

N2

O2

CON

H20

SON

CO

HC

0.8629

72.1528

12.9229

3.3190

10.7374

0.0000

0.0023

0.0003

0.0024

0.8629

72.1528

12.9229

3.3190

10.7374

0.0000

0.0023

0.0003

0.0024

0.8714

72.8705

13.3566

3.1949

9.7001

0.0000

0.0037

0.0004

0.0023

0.8837

73.8956

14.8482

2.5744

7.7944

0.0000

0.0017

0.0002

0.0019

0.8837

73.8956

14.8482

2.5744

7.7944

0.0000

0.0017

0.0002

0.0019

0.8926

74.6368

15.3443

2.4219

6.6998

0.0000

0.0026

0,0003

0.0018NOX

Aero Energy Fuel Number

Hydrogen

Methane

Ethane

Ethylene

Propane

Propylene

Butane

Butylene

Butadiene

900-774 (Design Gas)

Volume % Weight %

0.0000 0.0000

98.0700 91 .0132

1.4900 2.6458

0.0000 0.0000

0.3300 0.8593

0.0000 0.0000

0.1200 0.4119

0.0000 0.0000

0.0000 0.0000

0.0300 0.1278

0.0000 0.0000

0.0300 0.1527

0.0000 0.0000

0.0000 0.0000

1 .6900 4.3923

Pentane

Cyclopentane

Hexane

Heptane

Carbon Monoxide

Carbon Dioxide



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&lD FOR DESIGN

GE Energy

Performance By:REBROWN

Project Info: Arroyo Energy Project

Date: 11/28/2006

Time: 11:54:31 AM

Version: 3.4.7

Engine: LM6000 PC-SPRINT w/ FIGVat -5 Degrees

Deck Info:GE125M- MultipleCardpacks being used, See CardpackRow Below

Generator: BDAX290ERT60Hz, 13.8kV, 0.9PF (14839)

Fuel:Site Gas Fuel#900-774T,20443Btu/lb,LHv

Case #

Nitrogen
Water Vapor

Oxygen

Hydrogen Sulfide

Ammonia

Base Load
Ho! Summer Avg

1 2

0.2400 0.3970

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000

Cold

3

50% Load

Hot Summer Avg

4 5

Cold

6

Btu/Ib, LHV

Btu/scf, LHV

Btu/sci, HHV

Btu/Ib, HHV

Fuel Temp, °F
NOx Scalar

Specific Gravity

20443

915

1014

22666

100.0

0.981

0.58

Engine Exhaust

Exhaust MW 28.1 28.1 28.2 28.3 28.3 28.4

Inlet Flow Wet, pps

Inlet Flow Dry, pps

266.0

264.1

266.0

264.1

279.5

279.0

264.4

262.5

264.4

262.5

274.1

273.6

Shaft HP 62383 62383 63903 31453 31453 32209

Generator Information

Capacity kW

Efficiency

inlet Temp, °F
Gear Box Loss

64115

0.975

113.0

N/A

55225

0,982

90.0

N/A

72280

0.983

25.0

N/A

47526

0.974

113.0

N/A

55225

0.974

90.0

N/A

72280

0,975

25.0

N/A

TRQ48, Torque Limit Cold End 112560 112560 116273 67954 67954 71282

Correct Control Parameters

PS3JQA, psi

XN25R3, rpm

428.569

6282

428.569

6282

442.962

6238

315.243

6062

315.243

6062

329.738

6024

8th Stage Bleed

Flow, pps

Pressure, psi

Temperature, "R

0.0

0.000

0

0.0

0.000

0

0.0

0.000

0

0.0

0.000

0

0.0

0.000

0

0.0

0.000

0



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER To PF€8*8E=CT F888 FOR DE8§GN

GE Energy

Performance By:

Project Info: Arroyo Energy Project

REBROWN Date: 11/28/2006

Time: 11:54:31 AM

Version: 3.4.7

Engine: LM6000 PC-SPRINT w/ FIGV at -5 Degrees

Deck Info: GE125M - Multiple Cardpacks being used, See Cardpack Row Below

Generator: BDAX 290ERT 60Hz, 13.8kV, 0.9PF (14839)

Fuel: Site Gas Fuel#900-774T, 20443 Btu/lb,LHV

Case #

CDP Bleed

Base Load

Hot Summer Avg

1 2

Cold

3

50% Load

Hot Summer Avg

4 5

Cold

6

Flow, pp

Pressure, psi

0.0

0.000

0.0

0.000

0.0

0.000

0.0

0.000

0.0

0.000

0.0

0.000

Est. Gas Pressure at Baseplate, psi 563.6 563.6 576.2 391.0 391.0 402.6

Card pack

Exhaust Card Pack

B8u

7f5

88u

7f5

88v

7f5

88u

7f5

88u

7f5

8Bv

7f5

NSI

NSI

NSI

304

0

0

304

0

0

315

0

0

0

0

0

0

0

0

0

0

0



I
REQUESTED BY:Griffith Ever Project Mr. Brian Henderson
REPORT DATE-_ October 18, 2006

43161-01 PURCHASE ORDER NO: Pending

TES T Mol %

Nitrogen 0.314
Hydrogen 0.081
Oxygen o.oo4
Carbon dioxide 1.681
Carbon Monoxide 0.000
Methane 95.979
Ethane 1 .422
Propane 0.338
is-butane o.o60

. butane 0.059
Is a -P entane 0.019
N-pentane 0.012
HexanesPlus 0.031
TOTAL 100.000

Specific Gravity at 80°F (aiml) 0.5844

NET (D basis) 989.6
Gross (D basis) 1,G09.9

I r~.'=T ac., bas is ) 20,396.4
Gross (Dry basis) 22,548.8

TotalSulfur by Microcoulometer, ASTM D 3246, ppm <1 .o
Total Sulfur by Microcoulometer, ASTMD 3246, Grains/100Scf.. <0.032
Organically Bound nitrogen by Chemiluminescence, ASTM D 4629. Dom 2.3

Qmli§t1; L`;>*i3.Mo§§:"48

SZNCE 'I 985

llieriificsaif8 Qt Ilim3l"y8i5

1osao FALLSTONE RD. HOUSTGN. TEXMS 77099
RO. Box 741 sos. HOUSTON. TEXAS 77274

TEL: £28? I 498-2483
PAM- £281; 493»24i8

CLIENT:
SAMPLE: 9 Natural Gas Sample CT # 1

I LABORATORY NO:

i19 -

(Golden Vallev. Ml

TEST RESULTS

Campcsition of Natural Gas by Gas Chromatography, ASTM D 1945:

Caloric Value and Specific Gravitv of Gases. ASTM D 3588:

Calculated B.T.U./cu.ft. @ 14.850 psi and 60°F

Calculated B.T,u.1lb.

Respectfully submitted
FOR TEXAS OILTECH ORATORlES, L.P.

Q 'F
J

A, Phil Sorurbakhsh
Directorlof Laboratory Operations

u I I
Inrznu4nou41.

These analyses, opinions or interpretations are based on material supplied by the client to whom, and for
whose exclusive and confidential use this report is made. Texas Oiltech Laboratories, inc. and its officers
assume no responsibility and make no warranty for proper operations of any petroleum, oil, gas or any

other material in connection with which this report is used or relied on.
Cert. No. 5085



CLIENT: Griffith Energy Project Mr. Brian Henderson
SAMPLE' Natural Gas Sample CT # 2 (Golden Valley, AZ) REPORT DATE: October 18, 2006
LABORATORY NO: PURCHASE DRDER NO:43161-02 Pendirnq

TEST Mol %

Nitrogen 0.312
Hydrogen o.o74
G xyge n 0.009
Carbon dioxide 1 .676
CarbonMonoxide 0.000
Me tha ne 95.974
Etha ne 1 .423
Propane 0,340
Isa-butane 0.061
N-butane 0.060
Isa-Pentane 0.020
N-pentane 0.013

0.038
TOTAL 100.000

Specie Gravity at 60°F (air=1) 0.5846

NET (D basis) 910,0
Gross (D basis) 1,010.4

Ross (I rybasis) 22,647.4

<1 .0

<0.032
Organically Bound nitrogen by Chemiluminescence, ASTM D 4629. Dom 2.2

of 12;329!1351

88588 M388

{3Q@'i§tic3i@ 3? »'-'m23iy.*§§e;

H)630 FALLSTQNE nu HOUSTGN, TexAs T7099
PQ. BOX 741905. HQU'S§'O!4. TEXAS 77274

"£?*L: 8184 493489
8242 42811488»24*la

»

TEST RESULTS

Composition of Natural Gas by Gas Chromatography, ASTM D 1945:

E Hexanes Plus

Caloric Value and Specific Gravid of Gases. ASTM D 3588:

Calculated a.T.u./¢u.f¢.~@ 14.650 psi and 60°F

Calculated 8-T-U.Jllh
1 NET (Divbasis) I

I 20.3972

l Total Sulfur by Microcoulometer, ASTM D 3246, ppm
I Total Sulfur by Microcoulometer, ASTM D 3246, Grains/100Scf.......

Respectfully submitted
FOR T..;'><As OILT I_ABORATORIES, L.P.

,I

A. Phil Sorurii
Director of Laboratory Operations

IIYTIRHAWORAL

Q .7

These analyses, opinions or interpretations are based on material! supplied by the client to whom, and for
whose exclusive and confidential use this report is made. Texas Oiliech Laboratories, inc. and its officers
assume no responsibility and make no warranty for proper operations of any petroleum, oil, gas or any

other material in connection with which this report is used or relied on.

I

Can. No. 5085

I



Nominal Capacity: 5300 to 8000 Tons (18,639 to 28134 Kwm)

Nominal Parasitics: 0.690 kw/ton (COP: 5.10)

Maximum Flow Rate: 8,800 rpm (555 Us)
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ITEM OPERATING WEIGHTITEM QTY. UNIT we. TOTAL WEIGHT LENGTH WIDTH HEIGHT

CHILLERIPUMP SKID 400.000 (1 BI .800)CHILLER SECTION 2 125,000 (56,818) 250.000 (11 a.sss) 44.-0' [134111 13'-8' 14115] 13.4. 141151
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2. 'runs DWG. NOT TO BE USED FOR CONSTRUCTION.
a. DIMENSIONS SHOWN IN I I ARE IN MILUME1ERS.

RELEASED DATE: 09/02/04 .. 2:I6pm
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APPENDIX E

ACID RAIN PERMIT APPLICATION FORM



State ORIS Code
AZ 56507

Plant Name
Northern Arizona Energy Project

a b c D

Unit ID# Unit Will Hold
. Allowances
in Accordance with 40

CFR 72.9(c)(1)

Ne w Units .
Com m e nc e  O pe ra tion

Da te

New Units
Monitor Certification

Deadline

CT1 Yes 05/31/08 11/31/08

CTR Yes 05/31/08 11/31/08

CTR Yes 05/31/08 11/31/08

CT4 Yes 05/31/08 11/31/08

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

United States
Environmental Protection Agency
Acid Rain Program

OMB No. 2060-0258

8EpA
Acid  Ra in  Pe rmit App lica tion
This submission is:

For more Information, see instructions and refer to 40 CFR 72.30 and 72.31

X New U Revised

STEP 1

Identify the source by
plant name, State, and
ORIS code.

STEP 2

Enter the unit ID#
for every affected
unit at the affected
source in column "a."
For new units, enter the
requested information in
columns "c" and "d."

EPA Form 7610-16 (rev. 12-03)



Plant Name (from Step 1) Northern Arizona Energy Project
Acid Ra in - P age  2

STEP 3

Read the
standard
requirements

P e rm it Re q u ire m e n ts

(1) The designated representative of each affected source and each affected unit at the source shall:
(i) Submit a complete Acid Rain permit application (including a compliance plan) under 40 CFR
part 72 M accordance with the deadlines specified in 40 CFR 72.30, and
(ii) Submit in a timely manner any supplemental information that die permitting authority
determines is necessary in order to review an Acid Rain permit application and issue or deny an
Acid Rain permit,

(2) The owners and operators of each affected source and each affected unit at the source shall:
(i) Operate the unit in compliance with a complete Acid Rain permit application or a superseding
Acid Rain permit issued by the permitting authority, and
(ii) Have an Acid RaM Permit.

Mo n ito rin g  Re q u ire m e n ts

(1) The  owne rs  a nd ope ra tors  a nd, to the  e xte nt a pplica ble , de s igna te d re pre se nta tive  of e a ch
affected source  and each affected unit a t the  source  shall comply with the  monitoring requirements
as  provided in 40 CFR pa rt 75.
(2) The emissions measurements recorded and reported in accordance with 40 CFR part 75 shall be
used to de te rmine  compliance  by the  unit with the  Acid Ra in emiss ions  limita tions  and emiss ions
reduction requirements  for suliilr dioxide  and nitrogen oxides  unde r the  Acid Ra in P rogram.
(3) The  re quire me nts  of 40 CFR pa rt 75 s ha ll not a ffe ct the  re s pons ibility of the  owne rs  a nd
operators to monitor emissions of other pollutants or other emissions characteristics a t the unit under
other applicable  requirements of the  Act and other provisions oldie  opera ting penni for the  source .

S u lfu r Dio xid e  Req u iremen ts

(1) The  owners and opera tors of each source  and each affected unit a t the  source  sha ll:
(i) Hold a llowances, a s  of the  a llowance  transfe r deadline , in the  unit's  compliance  subaccount
(a fte r deductions under 40 CFR 73.34(c)), or in the  compliance  subaccount of another a ffected
unit a t the  sa me  source  to the  e xte nt provide d in 40 CFR 73.35(b)(3), not le ss  tha n the  tota l
annua l emissions of sulfur dioxide  for the  previous ca lendar year from the  Lmit, and
(ii) Comply with the  a pplica ble  Acid Ra in e miss ions  limita tions  for sulfur dioxide .

(2) Each ton of sulfur dioxide  emitted in exce ss  of the  Acid Ra in emiss ions  limita tions  for sulfur
dioxide  sha ll constitute  a  sepa ra te  viola tion of the  Act.
(3) An a ffected unit sha ll be  subject to the  requirements  under pa ragraph (1) of the  sulfur dioxide
re quire me nts  a s  follows:

(i) S ta rting J anua ry l, 2000, an a ffected unit unde r 40 CFR 72.6(a )(2); or
(ii) S ta rting on the  la te r oflanuary 1, 2000 or die  deadline  for monitor certifica tion under 40 CFR
part 75, an a ffected unit under 40 CFR 72.6(a )(3).

(4) Allowances sha ll be  he ld in, deducted from, or transfe rred among Allowance  Tracldng System
accounts  in accordance  with the  Acid Ra in P rogram.
(5) An a llowance  sha ll not be  deducted in orde r to comply with the  requirements  under pa ragraph
(1) of the  s ulfur dioxide  re quire me nts  prior to the  ca le nda r ye a r for which the  a llowa nce  wa s
a lloca ted.
(6) An a llowa nce  a lloca te d by the  Adm inis tra tor unde r the  Acid  Ra in  P rogra m  is  a  lim ite d
authoriza tion to emit sulfur dioxide  in accordance  with the  Acid Ra in P rogram. No provision of the
Acid Rain P rogram, the  Acid Rain permit applica tion, the  Acid Rain permit, or an exemption under
40 CFR 72.7 or 72.8 and no provision of law sha ll be  construed to limit the  authority of the  United
S ta te s  to te rmina te  or limit such authoriza tion.
(7) An a llowance  a lloca ted by the  Administra tor under the  Acid Rain Program does not constitute  a
prope rty right.

EPA Form 7610-16 (rev. 12-03)



Plant Name (from Step 1 ) Northern Arizona Energy Project

Acid Rain .. Page 3

STEP 3,
Cont'd. Nitro g en  Oxid es  Req u iremen ts The owners and operators of the  source and each affected unit a t

the  source  sha ll comply with the  applicable  Acid Ra in emiss ions  limita tion for nitrogen oxides .

Excess Emissions Requirements

(1) The  des igna ted repre s enta tive  of a n a ffected unit tha t ha s  exces s  em is s ions  in a ny ca lenda r yea r
s ha ll s ubm it a  propos e d offs e t p la n ,  a s  re quire d unde r 40 CFR pa rt 77 .
(2) The  owne rs  a nd  ope ra tors  o f a n  a ffe c te d  un it tha t ha s  e xce s s  e m is s ions  in  a ny ca le nda r ye a r
s ha ll:

(i) Pay without demand the penalty required, and pay upon demand the interest on that penalty, as
required by 40 CFR part 77; and
(ii) Comply with the terms of an approved offset plan; as required by 40 CFR part 77.

Recordkeeping and Reporting Requirements

(1)Unless otherwise provided, die owners and operators of the source and each affected unit at the
source shall keep on site at the source each of the following documents for a period of 5 years from
the date the document is created. This period may be extended for cause, at any time prior to the
end of 5 years, in writing by the Administrator or pennitting
authority:

(i) The certif icate of representation for the designated representative for the source and each
affected unit at the source and all documents that demonstrate the truth of die statements in the
certificate of representation, in accordance with 40 CFR 72.24, provided that the certificate and
documents shall be retained on site at the source beyond such5-year period until such documents
are superseded because of the submission of a new certificate of representation changing the
designated representative,
(ii) All emissions monitoring information, in accordance with 40 CFR part 75, provided that to
the extent that 40 CFR part 75 provides for a 3-year period for recordkeeping, the 3-year period
shall apply.
(iii) Copies of all reports, compliance certifications, and other submissions and all records made
or required under the Acid Rain Program, and,
(iv) Copies of al l  documents used to complete an Acid Rain penni application and any other
submission under the Acid Rain Program or to demonstrate compliance with the requirements of
the Acid Rain Program.

(2)The designated representative of an affected source and each affected unit at the source shall
submit the reports and compliance certifications required under the Acid Rain Program, including
those under 40 CFR part 72 subpart I and 40 CFR part 75.

Lia bilitv

(1) Any pe rs on who knowingly viola te s  a ny re quire m e nt or prohibition of the  Acid  Ra in  P rogra m , a
com ple te  Acid Ra in pe rm it a pplica tion, a n Acid Ra M pe rm it,  or a n e xe m ption unde r 40 CFR 72.7 or
72.8, including a ny re quire m e nt for the  pa ym e nt of a ny pe na lty owe d to  the  Unite d S ta te s ,  s ha ll be
s ub j e t to  e n fo rce m e n t pu rs ua n t to  s e c tion  ll3 (c ) o f the  Ac t.
(2 ) Any pe rs on  who  knowing ly m a ke s  a  fa ls e ,  m a te ria l s ta te m e n t in  a ny re c o rd ,  s ubm is s ion ,  o r
re port unde r the  Acid  Ra in  P rogra m s  s ha ll be  s ubj e t to  c rim ina l e nforce m e nt purs ua nt to  s e c tion
ll3 (c ) o f th e  Ac t a n d  1 8  U.S .C .  1 0 0 1 .
(3) No pe rm it re vis ion s ha ll e xcus e  a ny viola tion of the  re quire m e nts  of the  Acid Ra M P rogra m  tha t
occurs  prior to  the  da te  tha t the  re vis ion ta ke s  e ffe c t.
(4 ) E a c h  a ffe c te d  s o u rc e  a n d  e a c h  a ffe c te d  u n it  s h a ll m e e t th e  re q u ire m e n ts  o f th e  Ac id  Ra in
P rogra m .

EPA Form 7610-16 (rev. 12-03)



Name Kevin R.. Johnson

Signature (C A \
Date March 23, 2007

Plant Name (from Step 1) Northern Arizona Energy Project
Acid Rails - Page 4

Step 31
Cont'd.

Liabililv-. Cont'd.

(5) Any provision of the Acid Rain Prograinn that applies to an affected source (including a provision
applicable to the designated representative of an affected source) shall also applyto the owners and
operators of such source and of the affected units at the source.
(6) Any provision of the Acid Rain Program that applies to an affected unit (including a provision
applicable to the designated representative of an affected unit) shall do apply to the owners and
operators of such unit. Except as provided under 40 CFR 72.44 (Phase H repowering extension
plans) and 40 CFR 76.11 (NO, averaging plans), and except with regard to the requirements
applicable to units with a common stack under 40 CFR part 75 (mcluding 40 CFR 75. l6, 75. l7, and
75. 18), the owners and operators and the designated representative ozone affected unit shall not be
liable for any violation by any other affected unit of which they are not owners or operators or the
designated representative and that is located at a source of which they are not owners or operators or
the designated representative.
(7) Each violation of a provision of 40 CFR parts 72, 73, 74, 75, 76, 77, and 78 by an affected
source or affected unit, or by an owner or operator or designated representative of such source or
unit, shall be a separate violation of the Act.

Effect on Other Authorities

No provision of the Acid Rain Programs, an Acid Rain permit application, an Acid Rain permit, or
an exemption under 40 CFR 72.7 or 72.8 shall be construed as:
(1) Except as expressly provided in title N of the Act, exempting or excluding the owners and
operators and, to the extent applicable, the designated representative of an aEected source or
affected unit loom compliance with any other provision of the Act, including the provisions of title I
of the Act relating to applicable National Ambient Air Quality Standards or State Implementation
Plans;
(2) Limiting the number of allowances a unit can hold; provided that thenumberofallowances held
by the unit shall not affect the source's obligation to comply with any other provisions of the Act,
(3) Requiring a change of any kind in any Statelaw regulaNng electric utility rates and charges,
affecting any State law regarding such State regulation, or liinniting such State regulation, including
any prudence review requirements under such State law;
(4) Modifying the Federal Power Act or affecting the authority of the Federal Energy Regulatory
Commission under the FederalPower Act,or,
(5) Interfering with or impairing any program for competitive bidding for power supply in a State in
which such program is established

STEP 4

Read the
certification
statement,
sign, and
date

I am authorized to make this submission on behalf of the owners and operators of the affected
source or affected units for which the submission is made. Icertity under Penalty of law that I have
wmonuahy examined, and am familiar with, the statements and information submitted in this
document and all its attachments. Based on my inquiry of those individuals with primary
responsibility for otrtaining the information, Icertiiy that the statements and information are to the
best of my knowledge and belieftrue, accurate, and complete. Iam aware that there are significant
penalties for submitting false statements and information or omitting required statements and
information, including the possibility of Erie or imprisonment

EPA Form 761 D-1 S (rev. 12-03)

Certification
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889A

Acid Rain Program
Instructions for Acid Rain

Permit Application (40 CFR 72.30- 7231)

. . ;.1'he. j4.cid Rai;7..Brogram .requires the desfQ"@t@d réP;1e.§'2Qhfétii/.e.10 §u.bh1i{ op Acid Rain. permit
..: eppiieetioh foteaeh .é'£Qur6¢ _with en affected unifL. A QorriQlete'.Q¢rii6care of RepresentaiienmuSt be

DoEPADefoe rzveipermfr applicatio;1..ie.§u§>f11i;'§eH .in we . so Wmifffrée éuihpfi¢y,='A, :
. eoipplete. Acid Rein permit eplieatipn,.. once s¢ibrg7ittegi,.i§ bit?4f£1QQ?i,ihQ. ¢Me8end Obera 'oftpe. "

.J gn¢.¢zed.§0q€0€.anq is erifereegigie in H16 9989849 .!l?i{iI-i£1§.£¢!9_.Y 3either issues a permit to the source M diSappr0\?3;§ th¢"aifb1icar;on.9 .. ' . 4 "

Please type or print. The alternate designated representative may sign in lieu of the designated
representative. If assistance is needed, contact the title V permitting authority.

STEP 1 Use the plant name and ORIS Code listed on the Certificate of Representation for the plant.
An ORIS code is a 4 digit numberassigned by the Energy Information Agency (EIA) at the
U.S. Department of Energy to power plants owned by utilities. If the plant is not owned by a
utility but has a 5 digit facility code (also assigned by EIA), use the facility code. If no code
has been assigned or if there is uncertainty regarding what the code number is, contact
EIA at (202)287-1730 (for ORIS codes), or (202) 287-1927 (for facility codes).

STEP 2 For column "a," identify each affected unit at the affected source by providing the appropriate
unit identification numbers, consistent with the unit identification numbers entered on the
Certifieate of Representation and with unit identification numbers used in reporting to DOE
and/or EIA. For new units without identification numbers, owners and operators may
assign such numbers consistent with EIA and DOE requirements.

For columns "c" and "d," enter the commence operation date(s) and monitor certification
deadline(s) for new units in accordance with 40 CFR 72.2 and 75.4, respectively.

Submission Deadlines

For new units, an initial Acid Rain permit application must be submitted to the title V pemlitting authority
24 months before the date the unit commences operation. Acid Rain permit renewalapplications must
be submitted at least 6 months in advance of the expirationof the acid rainportion of a titleV permit,or
such longer time as provided for under the title V permitting authority's operating permits regulation.

Submission Instructions

Submit this form to the appropriate title V permitting authority. If you have questions regarding this
form, contact your local, State, or EPA RegionalAcid Rain contact, or call EPA's Acid Rain Hotline at
(202) 343-9620.

Paperwork Burden Estimate

The burden on the public for collecting and reporting information under this request is estimated at 17
hours per response. Send comments regarding this collection of information, including suggestions for
reducing the burden, to: Chief, Information Policy Branch (PM-223), U.S. Environmental Protection
Agency, 1200 Pennsylvania Ave. NW, Washington, D.C. 20460, and to: Paperwork Reduction Project
(OMB#2060-0258), Office of Information and Regulatory Affairs, Office of Management and Budget,
Washington, D.C. 20503. Do not  submit  forms to these addresses,  see the submission
instructions above.



Facility (Source) Name Northern Arizona Energy Project State AZ Plant Code 56507

County Name Mohave

Latitude 350330 Longitude 1140822

Name Kevin R. Johnson Title \/ice President

Company Name Northern Arizona Energy, LLC

Address 1735 Technology Dr, Ste 820, San Jose, CA95110

Phone Number (408) 572-1290 Fax Number (408) 392-9757

E-man address KJohnson@lspower,com

Name Randall Hickok Title

Company Name Northern Arizona Energy, LLC

Address 1735 Technology Dr, Ste 820, San Jose, CA 95110

Phone Number Fax Number

E-mailaddress RHickok@IsDower.com

United States
Environmental Protection Agency
Acid Rain and CAIR Trading Programs OMB Nos. 2060-0258, 2060-0570, and 2060-0584

as Certificate of Representation Page 1

For more information, see instructions and 40 CFR 72.24, to CFR 96.113, 96.213, or 96.313, or a
comparable state regulation under the Clean Air Interstate Rule (CAIR) NOt Annual, SO2, and NOt
Ozone Season Trading Programs, or 40 CFR 97.113, 97.213, or 97.313, as applicable.

FACILITY (SOURCE)
INFORMATION

This submission is: x New D Revised (revised submissions must be complete, see instructions)

STEP 1
Provide
information for
the facility
(source).

STEP 2
Enter requested
information for
the
designated
representative.

STEP 3
Enter requested
information for
the
alternate
designated
representative.

EPA Form 7610-1 (rev. 12-05, previous versions obsolete)
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Facility (Source) Name (from Step 1) Norther Arizona Energy
Project

Certiflcate of Representation Page 3

STEP 5: Read the certifications, sign and date.

Acid Rain Program

I certify that I was selected as the designated representative or alternate designated representative (as applicable) by an
agreement binding on the owners and operators of the affected source and each affected uR at the source (i.e., the source
and each unit subject to the Acid Rain Program, as indicated in AApplicable Program(s)@ in Step 4).

I certify that I have all necessary authority to carry out my duties and responsibilities under the Acid Rain Program on behalf of
the owners and operators of the affected source and each affected unit at the source and that each such ownerand operator
shall be fully bound by my representations, actions, inactions, or submissions.

I certify that the owners and operators of the affected source and each affected unit at the source shall be bound by any
order issued to me by the Administrator, the permitting authority, or a court regarding the source or unit.

Where there are multiple holders of a legal or equitable title to, or a leasehold interest in, an affected unit, or where a utility or
industrial customer purchases power from an affected unit under a life-of-the-unit, firm power contractual arrangement,
I certify that:

I have given a written notice of my selection' as the designated representative or alternate designated
representative (as applicable) and of the agreement by which las selected to each owner and operator of
the affected source and each affected unit at the source, and

Allowances, and proceeds of transactions involving allowances, will be deemed to be held or distributed in
proportion to each holder's legal, equitable, leasehold, or contractual reservation or entitlement, except that, if
such multiple holders have expressly provided for a different distribution of allowances, allowances and
proceeds of transactions involving allowances will be deemed to be held or distributed in accordance with the
contract.

Clean Air Interstate Rule (CAIR) NOt Annual Trading Program

I certify that I was selected as the CAIR designated representative or alternate CAIR designated representative (as applicable),
by an agreement binding on the owners and operators of the CAIR NOt source and each CAIR NOt unit at the source G.e.,the
source and each unit subject to the CAIR NOt Annual Trading Program, as indicated in AApplicable Program(s)@ in Step 4).

I certify that I have all necessary authority to carry out my duties and responsibilities under the CAIR NOt Annual Trading
Program on behalf of the owners and operators of the CAIR NOt source and each CAIR NOt unit at the source and that each
such owner and operator shall be fully bound by my representations, actions, inactions, or submissions.

I certify that the owners and operators of the CAIR NOt source and each CAIR NOt unit at the source shall be bound by any
order issued to me by the Administrator, the permitting authority, or a court regarding the source or unit.

Where there are multiple holders of a legal or equitable title to, or a leasehold interest in, a CAIR NOt unit, or where a utility or
industrial customer purchases power from a CAIR NOt unit under a life-of-the-unit, firm power contractual arrangement,
l certify that:

I have given a written notice of my selection as the CAIR designated representative or alternate CAIR
designated representative (as applicable) and of the agreement by which Iwis selected to each owner and
operator of the CAIR NOt source and each CAIR NOt unit at the source, and

CAIR NOt allowances and proceeds of transactions involving CAIR NOt allowances will be deemed to be
held or distributed in proportion to each holder's legal, equitable, leasehold, or contractual reservation or
entitlement, except that, if such multiple holders have expressly provided for a different distribution of CAlR
NOt allowances by contract, CAIR NOt allowances and proceeds of transactions involving CAIR NOt
allowances will be deemed to be held or distributed in accordance with the contract.

EPA Form 7610-1 (rev. 12-06, previous versionsobsolete)



Facility (Source) Name (from Step 1) Northern Arizona Energy
Project

Certificate of Representation - Page 4

Clean Air Interstate Rule (CAIR) so, Trading Program

I certify that I was selected as the CAIR designated representative or alternate CAIR designated representative (as applicable), by
an agreement binding on the owners and operators of the CAIR SON source and each CAIR SON unit at the source G.e., the
source and each unit subject to the S02 Trading Program, as indicated in AApplicable Program(s)@ in Step 4).

I certify that I have all necessary authority to carry out my duties and responsibilities under the CAIR SON Trading Program, on
behalf of the owners and operators of the CAIR SON source and each CAIR S02 unit at the source and that each such owner and
operator shall be fully bound by my representations, actions, inactions, or submissions.

I certify that the owners and operators of the CAIR S02 source and each CAIR SON unit at the source shall be bound by any order
issued to me by the Administrator, the permitting authority, or a court regarding the source or unit.

Where there are multiple holders of a legal or equitable title to, or a leasehold interest in, a CAIR S02 unit, or where a utility or
industrial customer purchases power from a CAIR S02 unit under a life-of-the-unit, firm power contractual arrangement,
l certify that:

I have given a written notice of my selection as the CAIR designated representative or alternate CAIR designated
representative (as applicable) and of the agreement by which I was selected to each owner and operator of the
CAIR SON source and each CAIR S02 unit at the source, and

CAIR SON allowances and proceeds of transactions involving CAIR SON allowances will be deemed to be held or
distributed in proportion to each holder's legal, equitable, leasehold, or contractual reservation or entitlement,
except that, if such multiple holders have expressly provided for a different distribution of CAIR SON allowances
by contract, CAIR SON allowances and proceeds of transactions involving CAIR so, allowances will be deemed
to be held or distributed in accordance with the contract.

Clean Air Interstate Rule (CAIR) NO Ozone Season Tradinq Program

I certify that was selected as the CAIR designated representative or alternate CAIR designated representative (as applicable), by
an agreement binding on the owners and operators of the CAIR NOt Ozone Season source and each CAIR NOt Ozone Season
unit at the source Ge., the source and each unit subject to the CAIR NOt Ozone Season Trading Program, as indicated in
AApplicable Program(s)@ in Step 4).

I certify that have all necessary authority to carry out my duties and responsibilities under the CAIR NOt Ozone Season Trading
Program on behalf of the owners and operators of the CAIR NOt Ozone Season source and each CAlR NOt Ozone Season unit
at the source and that each such owner and operator shall be fully bound by my representations, actions, inactions, or
submissions.

I certify that the owners and operators of the CAIR NOt Ozone Season source and each CAIR NOt Ozone Season unit shall be
bound by any order issued to me by the Administrator, the permitting authority, or a court regarding the source or unit

Where there are multiple holders of a legal or equitable title to, or a leasehold interest in, a CAIR NOt Ozone Season unit, or
where a utility or industrial customer purchases power from a CAIR NOt Ozone Season unit under a life-of-the-unit, firm power
contractual arrangement, I certify that:

I have given a written notice of my selection as the CAIR designated representative or aitemate CAIR designated
representative (as applicable) and of the agreement by which Iwis selected to each owner and operator of the
CAIR NOt Ozone Season source and each CAIR NOt Ozone Season unit, and

CAIR NOt Ozone Season allowances and proceeds of transactions involving CAIR NOt Ozone Season
allowances will be deemed to be held or distributed in proportion to each holder's legal, equitable, leasehold, or
contractual reservation or entitlement, except that, if such multiple holders have expressly provided for a different
distribution of CAlR NOt Ozone Season allowances by contract, CAlR NOt Ozone Season allowances and
proceeds of transactions involving CAlR NOt Ozone Season allowances will be deemed to be held or distributed
in accordance with the contract.

EPA Form 7610-1 (rev. 12-05, previous versions obsolete)



Faculty (Soule) Name umm Step 1) Northern An'zona Energy
Project

~.X(6.
I

\

Signature (Designate Re resentative) Date 3/4 rd 9-

I
\ 1»

Signature (Al emote Designated Representative) Date 3 Iq/07

mQR-as-2987 12:58 p. 1/Q1E

Certificate of Representation - Peg»

Qenera l

f am authorized to make this submission on behalf of the owners and operators of the source or units forwhich
the submission is made. I certify under penalty of law that! have personally examined. and am famitarwith, the
state merits and information submitted in this document and all its attachments. Based on my inquiry of those
individuals with primary responsibility for obtaining the information, I certify that the statements and information
are to the best of my knowledge and belief true, accurate, and complete. Iam aware that there are significant
penalties for submitting false statements and information or omitting required statements and information.
including the possibility of line or imprisonment

Al

EPA Form 751 D-1 (rev. 12~OS, previous verslbns ohsalete)

TQTQL p. ZN



Instructions for the Certificate of RepresentationePA
Note: The Certificate of Representation information can be submitted online throughthe
CAMD Business System (CBS) at https:I/cfint.rtpnc.epa.govlcamdlcbslindex.cfm. You
must have a user ID and password. If you need a user ID and password, or if you have
questions about CBS, contact Laurel DeSantis at desantisJaurel@epa.gov or (202) 343-9191,
or Alex Salpeter at salpeter.alex@epa.qovor (202) 343-9157.

Any reference in these instructions to the Designated Representative means the Acid Rain
Designated Representative and/or CAIR Designated Representative, as applicable. Any
reference to the Alternate Designated Representative means the Alternate Acid Rain
Designated Representative and/or the Alternate CAIR Designated Representative, as
applicable. As reflected in this form, the Acid Rain Designated Representative and the CAIR
Designated Representative for a facility (source) must be the same individual, and the Alternate
Acid Rain Designated Representative and the Alternate CAIR Designated Representative for a
facility (source) must be the same individual, if such a facility (source) has units subject to both
the Acid Rain and CAIR Trading Programs.

Please type or print. Submit one copy of page 2 for each unit subject to the Acid Rain or CAIR
Trading Programs at the facility (source), and indicate the page order and total number of pages
(e.g., 1 of 4, 2 of 4, etc.) in the boxes in the upper right hand corner of page2. A Certificate of
Representation amending an easier submission supersedes the earlier submission in its
entirety and must therefore always be complete. Submit one Certificate of Representation
form with original signature(s). For assistance, contact Laurel DeSantis at
desantis.laurel@epa.govor (202) 343-9191 .

STEP 1 (i) A Plant Code is a 4 or 5 digit number assigned by the Department of Energy=s
(DOE) Energy Information Administration (EIA) to facilities that generate electricity. For older
facilities, APlant Code@ is synonymous with AORlSPL@ and AFacility@ codes. If the facility
generates electricity but no Plant Code has been assigned, or if Mere is uncertainty regarding
what the Plant Code is, contact ElA at (202) 287-1732 or (202) 287-1745. For facilities that do

.not produce electricity, use the facility identifier assigned by EPA (beginning with A88@). If the

.facility does not produce electricity and has not been assigned a facility identifier, contact Laurel
DeSantis atdesantis.laurel@epa.qovor (202) 343-9191 .

(ii) Enter the latitude and longitude representing the location of the units in the following format:

DDMMSS
DDDMMSS

Latitude
Longitude

Mere DD represents degrees of latitude (a two-digit decimal number ranging from 00 through
90), DDD represents degrees of longitude (a three-digit decimal number ranging from O00
through 180), MM represents minutes of latitude or longitude (a two-digit decimal number
ranging from 00 through 60), and SS represents seconds of latitude or longitude (a two-digit
whole number ranging from 00 through 60).

1



Boilers

Arch-fired boilerAF

BFB Bubbling fluidized bed
boiler

C

CB

Cyclone boiler

Cell burner boiler

CFB Circulating fluidized
bed boiler

DB Dry bottom wall-fired
boiler

DTF Dry bottom turbo-fired
boiler

DVF Day bottom vertically-
fired boiler

Boilers

Other boilerOB

PFB Pressurized
fluidized bed boiler

StokerS

T Tangentially-fired
boiler

WBF Wet bottom wall-
fired boiler

WBT Wet bottom turbo-
fired boiler

WVF Wet bottom
vertically-fired boiler

Turbines

CC Combined cycle

CT Combustion turbine

Other turbineOT

Others

ICE Internal
combustion engine

Cement kilnKLN

PRH Refinery process
heater

STEPS 2 & 3 The Designated Representative and the Alternate Designated Representative
must be individuals (i.e., natural persons) and cannot be a company. Enter the company name
and address of the representative as it should appear on all correspondence. If an email
address is provided, most correspondence will be emailed. Although not required, EPA
strongly encourages owners and operators to designate an Alternate Designated
Representative to act on behalf of the Designated Representative.

STEP 4 (i ) Complete one page for each unit subject to the Acid Rain or CAIR Trading
Programs, and indicate the program(s) to which the unit is subject. (For units subject to the
NOt Budget Trading Program, a separate "Account Certificate of Representation" form must be
submitted to meet requirements under that program.) Identify each unit at the facility by
providing the appropriate unit identif ication number, consistent with the identif iers used in
previously submitted Certificates of Representation (if applicable) and with Submissions made to
DOE and/or EIA. Do not list duct burners. For new units without identification numbers, owners
and operators must assign identif iers consistent with EIA and DOE requirements. Each
submission to EPA that includes the unit identification number(s) (e.g., monitoring plans and
quarterly reports) should reference those unit identification numbers in exactly the same way
that they are referenced on the Certificate of Representation. Do not identify units that are not
subject to the above-fisted programs but are part of a common monitoring configuration with a
unit that is subject to any of these programs. To identify units in a common monitoring
configuration that are not subject to any of these programs, call the CAMD Hotline at (202) 343-
9620, and leave a message under the ACEMS@ submenu.

(ii) Identify the type of unit using one of the following abbreviations:

If  there is uncertainty about how a unit should be characterized, contact Robert Miller at
miller.robertl@epa.gov or (202) 343-9077.

2



(iii) Indicate the source category description that most accurately describes the purpose for
which the unit is operated by entering one of the following terms. If none of these descriptions
applies to your unit, contact Robert Miller atmiIIer.robertI@*epa.govor (202) 343-9077.

Automotive stampings
Bulk Industrial Chemical
Cement Manufacturing
Cogeneration
Electric Utility

Industrial Boiler
Industrial Turbine
Institutional
Iron and Steel
Municipal Waste Combustor

Petroleum Refinery
Portland Cement Plant
Pulp and Paper Mill
Small Power Producer
Theme Park

(iv) Provide the primary North American Industrial Classification System (NAICS) code that
most accurately describes the business type for which the unit is operated. If unknown, go to
http://wwvv.cens.us.govfor guidance on how to determine the proper NAICS code for the unit.

(v) Enter the date the unit began (or will begin) serving any generator producing electricity for
sale, including test generation. Enter this date and check the Aactual@ box for any unit that has
begun to serve a generator producing electricity for safe as of the date of submission of this
form. (This information should be provided even if the unit does not currently serve a generator
producing electricity for sale.) For any unit that will, but has not begun, as of the date of
submission of this form, to serve a generator producing electricity for sale, estimate the future
date on which the unit will begin to produce electricity for sale and check the Aprojected@ box.
When the actual date is established, revise the tom accordingly by entering the actual date and
checking the Aactual@ box. Enter "NA" if the unit has not ever served, is not currently serving,
and is not projected to serve, a generator that producing electricity for sale. You are strongly
encouraged to use the CAMD Business System to update information regarding when a
unit begins sewing a generator producingelectricity for sale.

If you have questions regarding this portion of the form, contact Robert
miller,robertI@epa.qovor (202) 343-9077.

Miller at

(vi)For a unit subject to the Acid Rain Program or a CAIR unit that, as of the date of submission
of this form, serves one or more generators (whether or not the generator produces electricity
for sale), indicate the generator ID number and the nameplate capacity (in MWe) of each
generator sen/ed by the unit. A unit serves a generator if it produces, or is able to produce,
steam, gas, or other heated medium for generating electricity at that generator. For combined
cycle units, report separately the nameplate capacities of the generators associated with the
combustion turbine and the steam turbine. Please ensure that the generator ID numbers
entered are consistent with those reported totheEIA.

The definitions of Nameplate capacity@ under the Acid Rain Program and the CAIR Programs
differ slightly. Therefore, for a unit subject to the Acid Rain Program and any CAIR Program,
the nameplate capacity for the same generator under the Acid Rain Program and under the
CAIR Program may differ in certain limited circumstances. Specifically, for a unit subject to the
Acid Rain Program, the nameplate capacity of a generator, if listed in the National Allowance
Database r'nADB"l. is not affectedby physical changes to the generator after initial installation
that result in an increase in the maximum electrical generating output that the generator is
capable of producing. Otherwise, for a unit subject to the Acid Rain Program or a CAIR
Program, the nameplate capacity of a generator is affected by physical changes to the
generator after initial installation that result in an increase in the maximum electrical generating
output that the generator is capable of producing. In such a case, the higher maximum
electrical generating output number in MWe should be reported in the nameplate capacity
column. Enter ANA@ if, as of the date of submission of this form, the unit does not serve a
generator.

3



See the definition of Nameplate capacity@ at 40 CFR 72.2, 96.102, 97.102, 96.202, 97.202,
96.302, and 97.302, as appl icable. The NADB is located at  the CAMD websi te at
http://www.epa.gov/airmarkets/allocations/index.html. I f  y ou have questions regarding
nameplate capacity, contact Robert Miller at miller.robertl@epa.qov or (202) 343-9077, if you
have questions regarding the NADB, contact Craig Hillock at hillock.craig@epa.qov or (202)
343-9105.

(vii) Enter the company name of each owner and operator in the ACompany Name@ field.
Indicate whether the company is the owner, operator, or both. For new units, if the operator of a
unit has not yet been chosen, indicate that the owner is both the owner and operator and submit
a revised form when the operator has been selected within 30 days of the effective date of the
selection. EPA must be notif ied of changes to owners and operators within 30 days of the
effective date of the change. You are strongly encouraged to use the CAMD Business
System to provide updated information on owners and operators.

Mail this form to:

For regular/certified mail: For overnight mail:

U.S. Environmental Protection Agency
Clean Air Markets Division (6204J)
Attention: Designated Representative
1200 Pennsylvania Avenue, NW
Washington, DC 20460

U.S. Environmental Protection Agency
Clean Air Markets Division (6204J)
Attention: Designated Representative
1310 L Street, NW
Second Floor
Washington, DC 20005
(202) 343-9191

Submit this form prior to making any other submissions under the Acid Rain Program,
CAIR NOt Trading Program, CAIR SON Trading Program, or CAIR NOt Ozone Season
Trading Program. Submit a revised Certificate of Representation when any information in the
existing Certificate of Representation changes. You are strongly encouraged to use the
CAMD Business System to provide updated information.

Paperwork Burden Estimate

The public reporting and record keeping burden for this collection of information is estimated to
average 15 hours per response annually. Burden means the total time, effort, or financial
resources expended by persons to generate, maintain, retain, or disclose or provide information
to or for a Federal agency. This includes the time needed to review instructions, develop,
acquire, install, and utilize technology and systems for the purposes of collecting, validating, and
verifying information, processing and maintaining information, and disclosing and providing
information, adjust the existing ways to comply with any previously applicable instructions and
requirements, train personnel to be able to respond to a collection of information, search data
sources, complete and review the collection of information, and transmit or otherwise disclose
the information. An agency may not conduct or sponsor, and a person is not required to
respond to, a collection of information unless it displays a currently valid OMB control number.

Send comments on the Agency's need for this information, the accuracy of the provided burden
estimates, and any suggested methods for minimizing respondent burden, including through the
use of automated collection techniques to the Director, Collection Strategies Division, U.S.
Environmental Protection Agency (2822T), 1200 Pennsylvania Ave., hw., Washington, D.C.
20460. include the OMB control number in any correspondence. Do not send the completed
form to this address.

4



APPENDIX F

COMPLETENESS CHECKLIST



Apex 1
Item #

4

.

s

Requirement

Meets
Requirement

S e e
R m k
No.

Re fe r to th is
a pp lic a tion  for

S ec tion N01
& Ite m  No.

Ye s N o

S ee
R m k
N o ,

R18-2-
326

Ha ve  the  a ppropria te  a pplic a tion fe e s  be e n inc lude d with  the  a pplic a tion
if re quire d? Ac c  App Fe e

F o rm Has  the  s tanda rd applica tion form been comple ted? S ec . 1
F o rm DHas  the  re s pons ible  offic ia l S i ed the  applica tion? S ec. 1
17.a .5 Has a Certification of Truth, Accuracy and Completeness been included? S ec. 1
1. Has  a  Des c ription of the  proces s  to be  ca rried out in each unit been

inc lude d?
Sec. 2

2. Has a product and raw material description been included? Sec. 2
3. Has  a  comple te  de s c ription of Alte rna te  Ope ra ting S cena rios  been

inc lude d?  (O ptiona l) N A
5. vHa s  a  F low Die  a m for a ll p roc e s s e s  be e n  provide d? N A
6. Has a Material Balance been included (if applicable ? N A
7. Has the Emission Sources form been completed and does it include

potential emissions of regulated air pollutants (including fugitives)? S ec. 1
8. Ha ve  a ll the  a pplic a ble  S IP  r uire me nts  be e n ide ntifie d? Sec. 5
8. Have  a ll the  applic able  NS P S  requirements  been identified? Sec. 5
8. Ha ve  a ll the  a pplic a ble  NES HAP  re quire me nts  be e n ide ntifie d? Sec. 5
8. Ha ve  a ll the  a pplic a ble  Ins ta lla tion P e rmit re quire me nts  be e n ide ntifie d? Sec. 5
9. Ha ve  a ny propos e d e xe mptions  a nd ins ignific a nt a c tivitie s  be e n inc lude d

(if a pplic a ble )?  If s o, ha s  the  a pplic a nt provide d s uffic ie nt e vide nc e ? Sec. 5
10 a ., c . Ha ve  the  ma ximum a nnua l a nd hourly proc e s s  ra te s  for e a c h pie c e  of

equipment which genera te s  a ir emis s ions  been inc luded? Sec. 3
1 0 b . , d . Ha ve  the  ma ximum a nnua l a nd hourly proc e s s  ra te s  for the  whole  pla nt

be e n inc lude d? Sec. 3
10. e. Has the fuel type and maximum usage (hourly and annual) information

been included? Sec. 3
10. f. Ha s  a  de s c ription of a ll ra w ma te ria ls  us e d a nd the  ma ximum a nnua l a nd

hourly, monthly, or qua rte rly us a ge  informa tion  be e n inc lude d? NA
10. g. Have the anticipated Operating Schedules been included? Sec 2

Completeness Checklist of Application for Air Quality Control Permit

P e nn itte e : Northe rn  Arizona  E ne rgy, L L C
App. Re c vd. Da te :

Addre s s : 1735 Te c hnology Dr, S te  820,
S an J os e , CA 95110

P e rmit No. :
Inc ome  Ltr.  Da te :

E qu ipme n t Loc a tion :
Ne w S ou rc e : Approxima te ly 9  mile s  s ou the a s t of the  town Kins ma n, in Mo h a v e C oun ty,  Arizona

Addl.  In fo.  R e c vd .:

R e n e wa l: R e vis ion :

P e rmit Cla s s : 1 Title  V S ourc e :

P e rmit Engine e r: P orta b le :

F a c ility LD.  Nu mb e r: Engine e r In itia ls :

Da te  Applic a tion  R e c e ive d :
Na me  of E ng ine e r:

Page lot 3
3/26/2007



R 18-2-
326

Ha ve  the  a ppropria te  a pplica tion fe e s  be e n include d with  the  a pplica tion
if r a ire d? Acc AP D Fee

F o rm Has  the  s tanda rd applica tion form been comple ted? S ec. 1
Form IHas the responsible official st ed the application? S ec. 1
17.a.5 Has a Certification of Truth, Accuracy and Completeness been included? S ec. 1
1. Has a Description of the process to be canted out in each unit been

included?
Sec. 2

2. Has a product and raw material description been included? Sec. 2

3. Has a complete description of Alternate Operating Scenarios been
included? ( tonal) NA

5. 9Has a Flow Die am for all processes been provided? NA
6. Has a Material Balance been included (if applicable ? NA
7.

u

Has the Emission Sources font been completed and does it include
potential emissions of re lated air pollutants (including lilgitives)'? S ec. 1

8. Have  a ll the  applicable  S IP  requirements  been identified? Sec. 5

8. Ha ve  a ll the  a pplica ble NS P S requirements  been identified? Sec. 5

8. Ha ve  a ll the  a pplica ble  NES HAP  re quire me nts  be e n ide ntifie d? Sec. 5

8. IHave all the applicable Installation Permit r uirements  been identified? Sec. 5

9. Ha ve  a ny propos e d e xe mptions  a nd ins ignifica nt a ctivitie s  be e n include d
(if a pplica ble )'?  If s o, ha s  the  a pplica nt provide d s ufficie nt e vide nce ? Sec. 5

10 a ., c. Have  the  maximum annua l and hourly proces s  ra te s  for each piece  of
equipment which genera tes  a ir emis s ions  been included? Sec. 3

1 0 b . , d . Have  the  maximum annua l and hourly proces s  ra te s  for the  whole  plant
be e n include d? Sec. 3

10. e. Has the fuel type and maximum usage (hourly and annual) information
been included? Sec. 3

10. f. Has  a  de s cription of a ll raw ma te ria ls  us ed and the  maximum annua l and
hourly, monthly, or qua rte rly us a ge  infonna tion be e n include d? NA

10. g. Have die anticipated Operating Schedules been included? Sec 2

Completeness Checklist of Application for Air Quality Control Permit

Pennittee: Norther Arizona  Energy,LLC
App. Recvd. Date:

Address: 1735 Technology Dr, Ste 820,
San Jose, CA95110

Permit No.:
Income Ltd. Date:

Equipme nt Loca tion :
New Source: Approximately 9 miles southeast of the town Kinsman. in Mohave Countv. Arizona

Addi. Info. Recvd.:

R e ne wa l: R e vis ion :

Pennie Class: 1 Title  V S ource :

P e rmit Engine e r: P orta ble :

Fa c ility I.D. Numbe r: Engine e r In itia ls :

Da te  Applica tion  Re ce ive d:
Na me  of Engine e r:

Page lot 3
3/26/2007
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10. h. Have any Limitations on source operations and any work practice
standards effecting emissions been included (if applicable)?

Sec. 1.2 &
Appendix B

11. Does the application include an equipment list with the type, name,
make, model, serial number, and date of manufacture (if available)? Sec. 1

12. Does the application include the necessary stack information including:
stack identification, description, exit height, 'inside dimensions, exit gas
temperature and velocity, and building dimensions?

Sec. 4

13. Does the application include a site diagram which includes: property
boundaries, adjacent streets or roads, directional arrow, elevation,
equipment layout, location of emission points, emission areas and air
pollution control equipment and the closest distance between emissions
and prove bound ?

Sec 2

14. a. Have the applicable test methods for determining compliance with each
applicable requirement been included? Sec. 7

14. b. Does the application include an identification, description and location of
air pollution control equipment? Sec. 6

14. c. Has the rated and operating efficiency of air pollution control equipment
been included? NA

14. d.
*u

Has the data necessary to establish required efficiency for air pollution
control uipment been included? NA

14. e. Has evidence that operation of the new or modified pollution control
equipment will not violate any ambient air quality standards, or PSD
increments been provided?

NA

15. Have equipment manufacturer's bulletins and shop drawings been
included (optional). Appendix D

16. a.-d. Has a Compliance Plan been included? (the compliance plan must
address acid rain provisions, if applicable) NA

16. a. Does the application include a description of the compliance status of the
source with respect to all applicable requirements (for
constructed/operating sources)?

NA

16. a.,
b.

Has a description of how the new source or alteration will comply with
applicable requirements been included (for new sources or modifications
to existing sources)?

Sec. 7

16.b.1. Does the application include a statement that the source will continue to
comply with the applicable requirements with which they currently
comply? (for constructed/operating sources).

NA

16. b.2. Has a statement that the source will meet in a timely manner applicable
requirements that become effective during the permit term been
included?

Sec 7

16.b.3. Has a compliance schedule with remedial measures, including an
enforceable sequence of actions with milestones, leading to compliance
been included for applicable requirements with which the source does not
currently comply?

NA

16. c. Has a schedule for submission of certified progress reports no less
frequently than every 6 months been included? (for sources required to
have a schedule of compliance)

NA

17. Has a certification of compliance by a responsible official been included? S e c .  1

17. a. 1. Does the application include an identification of the applicable
requirements which are the basis of the certification? Sec, 5

Date Application Received:
Name of Engineer:

Page Hof 3
3/26/2007



Alipx 1
Itefn # : _

-Requirement

Meets
Requirement

See

RIM
No.

Refer rd this
. appiicatioh for

Section No.
& Rem No,

Yes No"

. See .
Rnuk
No.

17. a. 2. Has a statement of methods used for determining compliance been
included? Sec. 7

17. a. 3. Has a schedule for submission of compliance submitted no less
fr gently than annually been provided? Sec 7

17. a. 4. Does the application include a statement indicating the source's
compliance status with any applicable enhanced monitoring and
compliance certification r uirements? (if applicable)

NA

18 . Does the application include an acid rain compliance plan? (if
applicable) Sec 7

19 .  a .  1 Does the application include a LAER detennination and the data and
information used to determine LAER? NA

19 . a . 2 . Has a certification pursuant to A.A.C. R18-2-403(A)(2) been included?
Such certification should list and describe all existing major sources
owned and operated by the applicant and a statement of compliance.

NA

19. a. 3.

'e

For sources subject to the offset requirements of R18-2-403(A)(3), does
the application include a demonstration of the rnamier in which the
source or modification meets the r uirements of R18-2-404?

NA

19. a. 4. Does the application include the analysis described in Rl8-2-403(B), if
required (only for VOC or CO sources in photochemical oxidant or CO
non-attaimnent areas)?

NA

19.b. 1. Does the application include a demonstration of the manner in which the
new source or modification will meet the requirements of R18-2-406? NA

19.b.2. Does the application include a BACT determination and the data and
information used to determine BACT? N A

19.b.3. Does the application include an air impact analysis as per R18-2-407 and
R18-2-406? S ec. 4,

Appe ndix B, C
19.b.4. If the applicant seeks an exemption from any of the requirements of R18-

2-407 and R18-2-406, does the application include sufficient information
to demonstrate compliance with the requirements of the subsections
under which an exemption is sought?

NA

20. Have the calculations on which all information is based been included in
the application? Appendix A
Does the Notification precisely identify in the application which is to be
considered confidential? NA
Does the notification contain sufficient supporting information to allow
the Director to evaluate whether the information satisfies the
requirements related to trade secrets or, if applicable, how the
information, if disclosed, is likely to cause substantial harm to the
person's competitive position?

NA

Date Application Received:
Name of Engineer:

Page Hof 3
3/26/2007
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This  P roject was  origina lly re fe rred to a s  the  Arroyo Ene rgy P roject (P roject). It is  now known a s
the  Northe rn Arizona  Ene rgy P roject (P roject or NAEP ). This  P roject was  pre sented to agencie s ,
officia ls and the  public in applicant-sponsored open house  and Project forums as the  Arroyo Energy
P roject prior to the  name  change . The  project de scription ha s  not changed s ince  the  initia tion of
public communica tion rega rding the  P roject.



In the matter of the Application of Northem
Arizona Energy, LLC, in conformance with
the requirements of Arizona Revised Statutes
40-360.03 and 40-360.06, for a Certificate of
Environmental Compatibility authorizing
construction of a 175 MW natural gas-fired,
simple cycle generating facility and associated
transmission line interconnecting the
generating facility to the adjacent Western
Area Power Administration Griffith
Switchyard, all located in Mohave County
approximately 9 miles southwest of Kingman,
Arizona.

)
)
)
)
)
)
)
)
)
)

Case No.

BEFORE THE
ARIZONA POWER PLANT AND TRANSMISSION LINE SITING COMMITTEE

APPLICATION FOR
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY



EXECUTIVE SUMMARY

Northern Arizona Energy, LLC (Applicant) requests a Certificate of Environmental Compatibility
(CEC) from the Arizona Power Plant and Transmission Line Siring Committee (Committee) for
construction of the Northern Arizona Energy Project (Project), a natural gas fired, simple cycle
power plant, located on private lands south of Kingrnan, Arizona. The Project will supply power to
load serving entities in Arizona and surrounding regions for the purpose of serving their customers
during periods of peak electricity demand. Power purchases by load serving entities will be
voluntary and economic risk will be home by the Applicant, not the rate-payers.

This Project was originally referred to as the Energy Project (Project). It is now known as the
Northern Arizona Energy Project (Project or NAEP). This Project was presented to agencies,
officials, and the public in applicant sponsored open house and Project forums as the Arroyo Energy
Project prior to the name change. The project description has not changed since the initiation of
public communication regarding the Project. This CEC application (Application) focuses on the
existing conditions and potential effects for the proposed power plant and related transmission
facilities and site. The Applicant is seeking a separate CEC ham that of Griffith Energy, LLC
(Griffith Owner), the owner and operator of the Griffith Energy Project (Griffith), a 600 MW
combined cycle generation facility located adjacent to the Project , This request is critical to the
future ownership and financing rights of the Northern Arizona Energy Project. A business
combination is pending between LS Power, the upstream owner of Applicant and Griffith Owner,
and the Dynegy Corporation. Upon completion of such transaction, operating assets such as Griffith,
will be owned by Dynegy and development projects such as the Northern Arizona Energy Project
will be separately owned by a Joint Venture of LS Power and Dynegy, Due to this separate
ownership structure and the associated unique equity and financing rights and obligations, a separate
CEC is required.

Western Area Power Administration (Western) is currently preparing an Environmental Assessment
(EA) which will provide detailed analysis of the environmental effects of the electrical
interconnection to the Western transmission system. A draft of that EA will be available for the
Committee during the review period for this Application.

The Project is comprised of four (4), General Electric (GE) LM6000 PC SPRINT NxGen
combustion turbine generators (CTG) with inlet air chillers. The Project will be designed to produce
175 MW of net electrical output with a heat rate of 9975 Btu/kWh (HHV) based upon the design
condition ambient temperature of90 degrees Fahrenheit (°F). The CTGs are capable of rapid start-
up, allowing the Project to respond to fluctuations in electric demand within ten (l0) minutes.

Emissions from the CTGs will be controlled by a combination of water injection and selective
catalytic reduction (SCR) to reduce nitrogen oxides (NOx) emissions and an oxidation catalyst to
reduce carbon monoxide (CO) and volatile organic compound (VOC) emissions.

Existing infrastructure for the gas, water and electric interconnections and access roads are available
to the Project within its property boundary or the adjacent property containing the existing Griffith .
No new laterals or other off-site infrastructure development are required for the Project thereby
minimizing the environmental impacts associated with the Project.
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Executive Summar.v

Wa te r s upply for the  P roje ct will be  obta ine d from Griffith  Owne r through a  phys ica l
inte rconne ction with the  Griffith wa te r tre a tme nt a nd re cycling sys te ms . Griffith Owne r will
a lloca te  a  portion of its  exis ting water capacity a llotment under contract with Mohave  County.
Therefore, no additional incremental water supply allocation from the water system currently serving
the 1-40 Industrial Corridor is required to serve the Project.

The  Project will e lectrica lly inte rconnect with the  Weste rn 230kV transmiss ion sys tem a t the
existing 230kV switchyard (Griffith Switchyard) owned and operated by Western. An application
for generation interconnection was tiled with Western on September 27, 2006 and was determined to
be a valid application by Western on September 28, 2006.

Natural gas will be  transported to the  Project through the  existing UNS Arizona Gas (UNS) gas
distribution facilities  currently sewing the  1-40 Industria l Corridor.

This application includes evaluation of relevant environmental issues associated with the proposed
plant and associated transmission line site and certain related actions. The analysis of the Northern
Arizona  Energy Project concludes tha t no s ignificant impacts  will result from the  Project. This
conclusion was reached after analyzing the environmental elements specified in Arizona Corporation
Commission Rules of Practice and Procedure R14-3-219.

The Project site was selected for the following reasons:

The Project is located on private land adj cent to an existing power generation facility and is
able to utilize existing infrastructure that was developed for the 1-40 Industrial Corridor and
the  Griffith project.

The Project location is situated in an area evaluated in previous environmental studies for the
Griffith project (Case No. 90, Docket No. L00000H-98-0090, Decision No. 61295).

The Project is located within the 1-40 Industrial Corridor established by the Mohave County
Planning and Zoning Department making it in conformance  with the  Mohave  County
Genera l P lan and zoning regula tions . This  industria l corridor has  been designa ted for
indus tria l deve lopment and conta ins  highways , ra ilroads , gas  pipe lines , and e lectric
transmission lines.

The  small amount of water needed for the  Project will be  supplied from exis ting water
capacity allotments controlled by Griffith Owner, therefore no additional incremental water
allotments from the Sacramento Valley aquifer or the 1-40 Industrial Corridor water system
will be required to serve the Project.

There is no existing or planned residential development within two miles of the Project site.

No critical habitat will be affected by the Project, nor will there be any significant impacts to
any threatened or endangered species.

The analyses for this application also show that several critical elements or concerns are not present
or will not be affected by the siring, construction, and operation of the Project, including: wild and
scenic rivers, areas of critical environmental concern (ACEC), wetlands or riparian areas, and solid
and hazardous waste.
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ExecutiveSummary

The analyses also show there will be no significant direct, indirect or cumulative adverse effects on
land use, cultural resources, wilderness areas, biological resources, including special interest wildlife
and plant species, ground or surface water quality, earth and soil resources, air quality, or noise.
Consultation with tribes regarding Native American concerns or traditional cultural properties will
continue, but no specific conflicts have been identified. No low income or minority groups will be
disproportionately affected.

There will be socioeconomic benefits derived from the Project. In the short-term, the construction
work force will increase revenues in the retail and service sectors of the economy. In the long-temi,
the available power will provide greater reliability of service in area communities. This unique
peaking resource with quick start capability will offer ancillary service benefits to the local utilities
and the control area to adjust to shifts in demand due to fluctuations in ambient conditions or
generation outages scenarios. The Project will require two (2) to four (4) additional operations and
maintenance workers. This offers attractive long-tenn compensation for new personnel resources.

The Applicant therefore requests approval of its application and submits that the Project and its
location are environmentally compatible based on the environmental analysis.
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AP P LICATION

1. Name and address of the applicant:

Northe rn Arizona  Ene rgy, LLC
1735 Technology Drive , Suite  820
San Jose , Ca lifornia  95110

2. Name, address, and telephone number of a representative of the applicant
reno has access to technical knowledge and background information
concerning this application, and reno will be available to answer questions or
furnish additional information:

Ms . Da na  Dille r (Contra ctor)
High Energy Resource  Services
6410 E Evere tt Drive
S cottsda le , AZ 85254
(480) 664-8154

With a  copy to :
*4

Mr. Ke vin R. Johnson
Northe rn Arizona  Ene rgy, LLC
1735 Technology Drive , Suite  820
San Jose , Ca lifornia  95110
Phone 408/572-1300
Fa cs imile  408/392-9757

3. Date on which the applicant filed a Plan in compliance with ARS §40-.860.02, in
which the facilities for which this application is made were described:

We ste rn Are a  P owe r Adminis tra tion (We s te rn), a s  the  tra nsmiss ion owne r a nd inte rconne cting
utility for NAEP, is  undertaking a t Applicant's  expense  a  de ta iled transmiss ion power flow, s tability
and short circuit analysis (System Impact Study) pursuant to a  generation interconnection application
da te d S e pte mbe r 27, 2006 a nd a  S ys te m Impa ct S tudy Agre e me nt da te d De ce mbe r 22, 2006.
We s te rn's  Sys te m Impa ct S tudy is  a  re quire d compone nt of a  "P la n" filing pursua nt to ARS  40-
360.02. The  Sys tem Impact S tudy is  not expected to be  comple ted by Wes te rn, howeve r, for an
additional 60-90 days. Consequently, Applicant has been unable  to tile  a  complete  "Plan" 90 days in
a dva nce  of filing this  Applica tion.

Therefore , an "incomple te  Plan" tha t omits  the  System Impact Study is  be ing filed concurrently with
this  Applica tion. Applica nt is  a ls o  concurre ntly filing a  P e tition to  the  Arizona  Corpora tion
Commiss ion reques ting exe rcise  of its  discre tion pursuant to ARS 40-360.02(E), for good cause ,
a llowing full cons ide ra tion of this  Applica tion by the  P owe r P la nt a nd Tra nsmis s ion Line  S iting
Committe e  notwiths ta nding the  la te  submiss ion of the  P la n infonna tion. Applica nt is  continuing
dilige nt e fforts  to e xpe dite  comple tion of We s te rn's  S ys te m Impa ct S tudy. P romptly upon its
comple tion, Wes te rn's  Sys tem Impact S tudy will be  filed a s  a  supplement to this  Applica tion.
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Applicant's  pre limina ry eva lua tion indica te s  no transmiss ion sys tem impacts , however, Weste rn's
System Impact S tudy must confirm those  conclusions  before  an inte rconnection agreement will be
offered by Western. If Western concludes tha t transmission facility modifica tions will be  required as
a  condition of inte rconne ction of the  P roje ct, the n Applica nt commits  tha t comple tion of s uch
modifica tions  will be  an expre ss  condition of the  CEC.

4. Project and Facility Description

This  P roje ct wa s  origina lly re fe rre d to a s  the  Arroyo Ene rgy P roj e t (P roje ct). It is  now known a s
the  Northe rn Arizona  Ene rgy P roj e t (P roject or NAEP). This  P roj e t was  pre sented to inte re s ted
a ge ncie s , officia ls  a nd the  public in a pplica nt-sponsore d ope n house  a nd P roje ct forums  a s  the
Arroyo Energy Project prior to the  name change. The  project description has not changed since  the
initia tion of public communica tion re ga rding the  P roje ct. The  Northe rn Arizona  Ene rgy P roje ct
(P roje ct) is  a  na tura l ga s  fire d, s imple  cycle  powe r pla nt tha t will s upply powe r to loa d-s e rving
entities in Arizona and surrounding regions for the  purpose  of sewing their customers during periods
of peak e lectricity demand. The  Project is  comprised of four (4), Genera l Electric (GE) LM6000 PC
S P RINT NxGe n combus tion turbine  ge ne ra tors  (CTG) with inle t a ir chille r module s . The  P roj e t
will be  de s igne d to produce  175 MW of ne t e le ctrica l output with a  he a t ra te  of 9975 Btwkwh

CTGs are  capable  of rapid start-up, a llowing the Project to respond to fluctuations in e lectric demand
within te n (10) minute s .

Emis s ions  from the  CTGs  will be  controlle d by a  combina tion of wa te r inje ction a nd s e le ctive
ca ta lytic reduction (SCR) to reduce  nitrogen oxides  (NOx) emiss ions  and an oxida tion ca ta lys t to
re duce  ca rbon monoxide  (CO) a nd vola tile  orga nic compound (VOC) e mis s ions . Afte r pa s s ing
through the SCR system, the exhaust gases exit through the attached stack. Each of the four exhaust
stacks will be  85 fee t in he ight and 10 fee t in diameter. The  stacks will be  equipped with continuous
emiss ions  monitors  (CEMS) and te s t connections  for pe rformance  monitoring.

The  P roj a ct will inte rconnect with the  Wes te rn 230kV sys tem a t the  ne ighboring exis ting Griffith
Switchya rd. The re  will be  one  gene ra tor s tep-up (GSU) transformer pe r CTG pa ir.

Na tura l ga s  will be  tra nsporte d to the  P roje ct through the  e xis ting UNS ga s  dis tribution fa cilitie s
currently se rving the  1-40 Indus tria l Com'dor.

Wa te r s u p p ly fo r th e  P ro je c t will b e  o b ta in e d  fro m G riffith  O wn e r th ro u g h  a  p h ys ica l
inte rconne ction with the  Griffith  wa te r tre a tme nt a nd re cycling s ys te ms . Griffith  Owne r will
a lloca te  450  rpm of its  e xis ting  contra cte d  4500 rpm pe a k flow ca pa city unde r its  Wa te r
Inte rconnection and Supply Agreement, da ted April 26, 1999 (as  amended) with Mohave  County.
Therefore , no additional incrementa l water supply a llocation from the  water system currently serving
the  1-40 Industria l Corridor is  required to se rve  the  Project.

Existing infrastructure for the gas, water and electric interconnections as well as site  access roads are
a va ila ble  to the  P roje ct within its  prope rty bounda ry or the  a dj ce nt Griffith prope rty. No ne w
la te ra ls  or other off-s ite  infras tructure  deve lopment a re  required for the  Project, thereby minimizing
the  environmenta l impacts  associa ted with the  Project.
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4.1 Location and Local Conditions

4.1.1 Project Location

The Prob act is located in Mohave County Arizona, just west oflntersta te  40, approximate ly three  (3)
mile s  north of the  Griffith Inte rcha nge . The  P roje ct is  a pproxima te ly 110 mile s  southe a s t of La s
Vegas , Nevada  via  Arizona  Highway 93 and 200 mile s  to the  northwest of P hoenix, Arizona . The
P roje ct is  within the  e xis ting 1-40 Indus tria l Corridor jus t north of Griffith.

The  P roject loca tion is  shown on Fig u re  1, S ite  Lo ca tio n  Map .

The  P roject is  loca ted on an approximate ly forty (40) acre  pa rce l of land (P roject P roperty) tha t is
controlled by the  Applicant. The  P roject P roperty occupies the  northern most seven hundred (700)
fee t of the  origina l 160 acre  pa rce l of land owned by Griffith Owner (Origina l Griffith S ite ) with the
exception of one  hundred foot (l00') corridor a long the  easte rn P roject P roperty boundary re ta ined
by Griffith Owne r a nd conta ining the  ga s  pipe line  se rving Griffith.

Within the Project Property, approximately eight (8) acres will be utilized to site the Project
equipment, stormwater retention basin and interconnection facilities (Project Site).

The Project P roperty is  zoned MX by Mohave  County. This zoning designa tion permits  the  siring of
indus tria l fa cilitie s , including e le ctric  ge ne ra tion fa cilitie s . No loca l la nd us e  pe rmits  s uch a s
conditional use  permits or specia l use  permits are  required by Mohave County, given the  MX zoning
of the  P roject P rope rty.

4.1.1.1 Mohave County

Mohave County, located in the northwest comer of the state, is geographically the second largest
county in the state covering 13,470 square miles. The primary commercial centers are the cities of
Lake Havasu City and Bullhead City along the Colorado River and Kingman, the County seat. The
population ofMohave County has grown from 93,497 in 1990 to 187,200 in 2005 and the population
growth rate has been six (6%) to seven (7%) percent over the past few years. Statewide Arizona is
growing about four percent (4%) annually. Over the next ten (10) years, the population of Mohave
County is expected to, at least, double. Residential and commercial development has expanded
rapidly, placing pressure on local load serving entities to obtain adequate generation resources to
serve the growing electric load demand.

The single biggest driver of recent growth has been the sudden infusion of large-scale residential
housing developments as a result olLas Vegas market forces. The Hoover Dam bypass, scheduled
to be finished in 2008, will put Las Vegas within an hour's drive of Mohave County. Developers are

betting that workers will choose to commute in order to enjoy affordable housing.

The largest developer in the area is Jim Rhodes, a Las Vegas developer who has four master-planned
communities approved and a huh under consideration - almost 130,000 units in all. Another Las
Vegas developer, Leonard Mardian, is planning 35,000 homes. Together, the projects will result in
more new houses than exist in all of Mohave County today. Other planned developments in the
region include two master-planned communities (the Villages at White Hills and The Ranch at
White Hills) totaling in excess of62,000 lots.
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Industria l development in Lake Havasu City, Bullhead City and Kinsman has a lso increased over the
pa s t te n ye a rs , drive n in pa rt by indus tria l pa rks  loca te d in e a ch a re a . Additiona lly, the  1-40
Industria l Corridor between Kinsman and Lake Havasu offers large  industria l tracts to accommodate
wa re house -dis tribution a nd ma nufa cturing firms  tha t re quire  dire ct highwa y a cce ss , ra il a cce ss
(Burlington Northe rn & S anta  Fe ) or na tura l ga s  (two transcontinenta l pipe line  corridors). In fact,
Wa l-Ma rt ha s  a nnounce d pla ns  to build a n 880,000-squa re -foot dis tribution ce nte r fa cility in the
Corridor, which will bring 500-plus  jobs  to the  Moha ve  County. Nutribiote chnologie s , Inc . is
another major planned commercia l deve lopment in the  Con*idor.

UNS  Ele ctric (forme rly Citize ns  Ele ctric) a nd Moha ve  Ele ctric Coope ra tive  a re  the  loca l loa d
se rving entitie s  with UNS  Electric se rving the  ma jority of the  Mohave  County loads . S ince  1999,
the  UNS  Ele ctric's  pe a k de ma nd in Moha ve  County ha s  incre a se d ove r s ixty s ix pe rce nt (66%)
which represents  an annua l growth ra te  of nearly nine  and one-ha lfpercent (9.5%). Peak loads a re
forecasted to continue  to grow a t over six and one-halfpercent (6.5%) per year for the  next e ight (8)
to te n (l0) ye a rs . In the  fifte e n (l5) ye a r pe riod from 1999 through 2014, the  UNS  Ele ctric pe a k
loa d de ma nd will ha ve  grown ne a rly 400 MW.

Currently there are no generation units in operation dedicated to serving the peak demand of the
Mohave County loads.

4. 1. 1.2 Existing Generation Site

Griffith is  a  600 MW natura l gas-fired, combined cycle  power plant loca ted adjacent to and south of
the  P roject. In 1998, Griffith was  s ited in the  1-40 Indus tria l Corridor. The  entire  Origina l Griffith
S ite  was  deemed environmenta lly compa tible  for gene ra tion re sources  in a  1998 decis ion of the
Arizona  Corpora tion Commiss ion (Decis ion # 61295). As  noted above, approximate ly 40 acres  of
the  prior Origina l Griffith S ite  comprise s  the  P roject P rope rty.

The 1-40 Industrial Corridor infrastructure that was developed coincident with the development of
Griffith will be utilized for the Project. In addition, Griffith Owner will provide certain services to
the Project under a Shared Services Agreement as further discussed in section 4.2.6.

The utilization of existing gas, water and electric infrastructure and services provided by the 1-40
Industrial Corridor and the Griffith Owner eliminates almost all of the environmental impacts
associated with the Project.

4. 1. 1.3 Site Conditions

The Project will be designed for the following Project Site conditions.

•

•

•

•

•

•

Site Elevation Above Sea Level

Design Ambient Temperature and Humidity

Design High Temperature

Design Low Temperature

Seismic

Wind Loads

2475 feet

90°F/38.7%

I 13°F

25°F

IBC-2003, Class c, 1=1 .25

90 mph
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•

•

Frost P ene tra tion

Annua l Ra infa ll

12 inches

10.4 inches

4.1.2 Legal Description

The  P roje ct is  loca te d on a  pa rce l of unde ve lope d la nd compris ing e sse ntia lly the  North se ve n
hundred (700) fee t of the  North One-ha lfofthe  Southwest Quarte r of Section 6, Township 19 North,
Ra nge  17  We s t,  G ila  & S a lt Rive r Ba s e  & Me rid ia n ,  Moha ve  County,  Arizona ,  conta in ing
approxima te ly forty (40) a cre s .

4.1.3 Site Layout and Arrangement

The overa ll P roject S ite  layout is  depicted on Fig u re 2 ,Power Plan t and  As s ociated Fa cilitie s , a nd
indicates the location and size of the proposed equipment and improvements, including access roads,
the  gas  pipe line  and mete r s ta tion, the  230kV transmission line , the  Griffith Switchyard expansion
a rea , the  construction lay down a rea , and a  re tention bas in for s torm wa te r management. A more
de ta iled genera l a rrangement of the  P roject is  shown on Fig u re 3, S ite Layo u t o f P o wer P lan t.

Project equipment occupies approximately 8 acres. Surrounding the  equipment is a  network of roads
for fire  equipment and maintenance  access. The area  required for the  Griffith Switchyard expansion
is  one  (I) acre . The  tempora ry construction area for contractor facilitie s , construction pa rking, and
e quipm e nt a nd m a te ria l la y down (Te m pora ry Cons truc tion Are a ) will be  loca te d in  two (2)
de s igna te d a re a s , one  we s t a nd one  e a s t of the  P roje ct S ite . If the  e ntire  de s igna te d Te mpora ry
Construction Area  is  utilized, a  tota l of s ix (6) acre s  will be  used by the  contractors .

The Project equipment and facilities have been arranged for optimum use of the Project Property as
well as to ensure operability and maintainability. Conceptual engineering has been conducted to
define the specific equipment requirements and to confirm the suitability of the proposed Project
Site.

4.1.4 Site Access

Access to the Project Site will be via the Griffith interchange ofl-40, which travels north-south near
the Project. From the Griffith interchange, access to the Project Site will be west on Griffith Road,
then approximately two (2) miles north on South Apache Road, then east on Haul Road to the
Project Site entrance. Access to the Project will be controlled through a security gate at the Project
Site entrance off of Haul Road located along the north boundary of the Project Property.

A separate entrance from Haul Road will be utilized for construction access to the Temporary
Construction Area. A separate gate for construction personnel and equipment/material deliveries
will allow access to the Temporary Construction Area during the construction of the Project.

4.1.5 Interior Roads and Fencing

The finish surface on roadways and parking areas located within the Project Site will be gravel.
Unpaved ground surfaces in and around the main equipment area will be covered with crushed stone
or gravel. An 8-foot tall, metal fabric security fence with barbed wire or razor wire on top will
enclose the entire Project Site and Temporary Construction Area.
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4.1.6 Grading and Drainage

The Project Property slopes down-gradient from northeast to southwest. The entire Project footprint
containing the equipment will be raised to provide adequate drainage away from equipment and
buildings to the stormwater retention basin (seeFigure 4,Preliminary Grading Plan). Raising the
Project footprint will also provide adequate cover for the culverts. Excavated material from the
stormwater retention basin may be used for structural fill depending on the suitability of the
excavated material. Approved soil materials for structural f il l will be imported, if  required.
Additionally, specialized granular material may need to be imported for road base and possible use
below foundations.

4.2 Facility Type and Process

The  P roject will cons is t of four (4) GE LM6000 P C S P RINT NxGen CTGs with an inle t a ir chille r
sys tem. The  P roject will be  de s igned to produce  175 MW ne t e lectrica l output with a  hea t ra te  of

Auxilia ry e quipme nt will include  inle t a ir filte rs  with chille r coils , me cha nica l chille r with cooling
module , circula ting wa te r pumps, wa te r trea tment equipment, na tura l gas  compressors , genera tor
s tep-up and auxilia ry transformers , and wa te r s torage  tanks . The  te chnica l de ta ils  of the  P roject
components  a re  described be low,

4.2.1 Combustion Turbine Equipment

The  LM6000 combustion turbine s  a re  two-sha ft ga s  turbine  engines  de rived from the  core  of the
CF6-80C2 engine , which is  GE's  high thrust, high e fficiency a ircra ft engine . The  CF6-80C2 engine
has  logged more  than 30,000,000 flight hours  in the  Boe ing 747 and othe r wide  body a ircra ft.

The CTGs use  sta te-of-the-art technology to efficiently bum clean natural gas with reduced NOx and
CO e mis s ions . Ea ch CTG is  e quippe d with wa te r inje ction to the  combus tors  for re ducing the
production ofNOx. In a ddition, S CR sys te ms  furthe r re duce  NOx a nd CO with a  combina tion of
ca ta lys ts  and injection of l9 pe rcent aqueous ammonia .

Each CTG will also be provided with a SPRINT (SPRay INTer-cooling) system, which enhances the
efficiency and output of the gas turbine engine by spraying micro-droplets of atomized water into the
inter-stage air stream between the low pressure and high pressure compressors. The water is
atomized to a droplet diameter of less than 20 microns by using inter-stage bleed air and special
nozzles. As the droplets evaporate, the air temperature is reduced and the mass flow is increased.
This results in greater power output and better fuel efficiency.

The CTGs are housed in a metal enclosure to protect the units from the elements and reduce noise.

4.2.2. Air Intake System

The air intake system provides filtered air to the combustion turbine compressors. Mounted above
each combustion turbine, the intake system is equipped with a self-cleaning filter system to clean
particulates from the air. The system is provided with access for inspection and maintenance. Inlet
air chilling will be used to enhance gas turbine performance during times of high ambient air
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te mpe ra ture s . The  inle t chilling sys te m cons is ts  of he a t e xcha nge r coils  loca te d in the  inle t a ir
s tre a m. Chille d wa te r from a  me cha nica l chille r flows  through the  coils  to cool the  incoming a ir.
This  re sults  in increased e lectrica l output and improved fue l e fficiency for the  units .

4.2.3 Emissions Control Equipment

The combustion gases exit the turbine at approximately 830 °F and then pass through the SCR
system for NOx emission control and an oxidization catalyst for control of CO and VOC emissions.
The SCR system is used in conjunction with ammonia injection for the control ofNOx emissions. A
19 percent aqueous ammonia (NH3) solution is injected into the CTG exhaust gas stream, which
passes over a catalyst bed that reduces the oxides of nitrogen to inert nitrogen. Diluted ammonia
vapor will be injected into the exhaust gas stream via a grid of nozzles located upstream of the
catalyst module. The subsequent chemical reaction on the catalyst will reduce NOx to nitrogen and
water. The SCR equipment includes a reactor chamber, catalyst modules, ammonia storage system,
ammonia vaporization and injection system, and monitoring equipment and sensors. The ammonia
unloading area will consist of a curbed concrete pad and containment vault.

After passing through the SCR system, the exhaust gases exit through the attached stack. Each of the
four exhaust s tacks  will be  85 fee t in he ight and 10 fee t in diame te r. The  s tacks  will be  equipped
with CEMS  and te s t connections  for pe rformance  monitoring.

4.2.4 Instrumentation and Controls

GE will provide their standard digital process control system for each CTG. The balance of plant
systems will be controlled by a distributed control system (DCS).

The  DCS  will in te rfa ce  with  the  contro l s ys te m s  iilrn is he d by the  CTG s upplie r to  provide
supe rvisory re mote  control ca pa bilitie s , a s  we ll a s  da ta  a cquis ition, a nnuncia tion, a nd his torica l
storage  of CTG opera ting information .

4.2.5 Balance of Plant

The  ba la nce  of pla nt e quipm e nt a nd s ys te m s  for the  P roje c t a re  de s cribe d in the  following
paragraphs.

4.2.5.1 Fuel System

High pressure natural gas will be supplied to the Project from the existing UNS gas distribution
system located adjacent to the Project. A metering station to serve the Project will be located east of
the power block. From the metering station, gas will be piped to the gas conditioning and
compressor equipment skids. The gas conditioning skids will filter gas particulates and drop out any
moisture contained in the gas.

4. 2. 5.2 CTG Cooling

The generators are air-cooled. The lube oil for the CTGs is cooled by a closed loop water-glycol
system with water-to-air (fin fan) coolers.
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4.2.5.3 Inlet Air Chiller

The four (4) CTG units are served by one shared inlet air chiller system providing 6500 nominal
refrigeration tons of chilled water. The chiller system is comprised of two chillers arranged in a
series configuration. Cooling for the chiller is provided by a cooling module located above the
chiller skid. Refrigerant utilized for the chiller will be R-123.

4.2.5.4 Water Treatment

The water treatment facilities consist of leased reverse osmosis (RO) and demineralization trailers to
supply demineralized water to the CTGs.

The leased demineralizer trailers will be taken off-site for regeneration, and all waste product
contained in the trailer is disposed of at off-site facilities by the vendor, in accordance with
applicable regulations.

4.2.6 Interfaces and Shared Services

The Project will be integrated with several existing Griffith systems. A description of the integration
between the two facilities is presented in the following paragraphs.

4.2.5.1 Firewater

The existing firewater loop at Griffith consists of an electric firewater pump with a diesel backup
firewater pump. The firewater pumps discharge into an underground firewater loop that circles
Griffith and provides water to fire hydrants and the fire suppression systems. The existing firewater
pumps are capable of supplying up to 1,500 rpm at 100 psig of water to the Griffith firewater loop.
Based on National Fire Protection Association (NFPA) standards, the Project firewater requirement
is five hundred (500) rpm. This firewater flow requirement is significantly less than the capability
of the Griffith firewater system. Therefore, the Project can be connected into the Griffith firewater
system by extending the firewater loop around the Project Site. Additional fire pumps and storage
tanks are not required for the Project. The NFPA standards do not require protection for coincident
events at the Project Site and at Griffith..

4.2.6.2 Supply Water

At the design ambient temperature of 90°F, 345 rpm of raw water is required for process water
supply. Process water requirements include makeup water to the chiller cooling module and water
supply to the mobile water treatment equipment that will be used to make demineralized water for
turbine injection for both NOx control and SPRINT power augmentation.

The Applicant will contract for 450 rpm of process water capacity currently contracted by Griffith
Owner. This contract volume (peak flow capacity) represents 450 rpm of the original 4500 rpm
contracted by Griffith ()weer from Mohave County.

The raw water supply to the Project will be pretreated by Griffith. The process water interconnection
will be located near the Griffith cooling tower and will consist of a new pipe connection to existing
Griffith water supply piping. The water will be pumped from this location to the Project Site, as
shown onFigure 2, Power Plant and Associated Facilities.
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4.2.6.3 Wastewater

Wastewater from the Project will be piped to the existing Griffith wastewater treatment system to
maximize water reuse and minimize the overall amount of wastewater produced. The f inal
wastewater effluent will then be directed to the existing Griffith brine disposal pond, using existing
equipment. The Griffith brine disposal pond has sufficient storage and evaporating capacity without
modification or expansion of the facility or its existing environmental permits to accommodate both
the Project's and Griffith's wastewater over the design life of both projects. The routing of the
wastewater piping from the Project to Griffith is shown onFigure 2, Power Plant and Associated
Facilities.

4,2.6.4 Electrical Systems

The existing grounding system at Griffith and at the Griffith Switchyard is presently electrically
interconnected as shown on Figure 5, Electrical One-line Diagram. To minimize personnel
hazards at the Project, a new buried ground grid in the power block area will be electrically
interconnected with the existing Western and Griffith grounding systems.

The electrical interconnection is shown on Figure 6, Griffith Switchyard Interconnection
Electrical One-Line Diagram .

4.3 Operations and Emissions

4.3.1 Operations Management

The  P roject will provide  e lectric power to the  grid when othe r ba se  load gene ra tion can not mee t
system demands. This typica lly occurs during periods o f peak system e lectrica l load. As a  peaking
facility, the  P roject will have  the  ability to dispa tch any combina tion of the  four independent CTGs
in a n hourly a nd/or da ily s ta rt-s top mode . Unit s ta rt time s  a re  s hort, with e a ch CTG typica lly
a chie ving full loa d output within te n (l0) minute s  of a  unit s ta rt. Ea ch CTG will be  inde pe nde ntly
controlled from approxima te ly 50 to 100 pe rcent of full load.

The Applicant will contract with the Griff ith Owner for operations and maintenance (O&M)
services. It is anticipated that the existing Griffith O&M personnel will be increased by two (2) to
four (4) individuals to support Project operations and maintenance.

Minor Project maintenance will be provided by existing Griff ith O&M personnel and major
maintenance activ ities will be supported by contracted labor services or original equipment
manufacturers personnel.

The Project will be operated from the existing Griffith control room. The combustion turbines and
balance-of-plant systems will incorporate state-of-the-art monitoring and control systems. The
Project will be designed to operate independently of the operational status of Griffith, although to
optimize operations eff iciency, certain Project balance-of-plant equipment (e.g. make-up
water/wastewater processes and fire water systems) will be integrated with existing Griffith systems
and operations.
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Condition
Temperature

(F)

Relative
Humidity

(%)

Net Plant
Output

(MW)

Net Plant
Heat Rate

(Btulkwh) (HHV)
Desi Basis4 38.7 175.2 9,975
High Tem mature Day 113 16,5 174.3 10,029
Average Ambient Conditions for
maximum 5000 annual operating hours

80 40.6 176.7 9,892

Applicalion

4.3.2 Op orations

The Project has been designed to supply energy to the customer within ten (l0) minutes of a unit
start up. Given this quick start capability and the associated operating performance and fuel
efficiency of simple cycle technology, the Project will serve the peak load requirements of customers
in Mohave County, Arizona loads, and surrounding regional load centers.

The  P roject design performance  is  presented as  follows.

The  amount of opera ting hours and sta rtups for any individua l s imple  cycle  unit is  dependent on (i)
the  loca tion, (ii) the  load profiles of the  customer, (iii) fue l prices, and (iv) the  genera l power market
supply and demand conditions . A typica l ope ra ting profile  for a  s imple  cycle  turbine  will be  1500-
3000 operating hours and l 50-250 start-ups per year. The actual annual operating hours and startups
of the  Project will be  de termined by the  economic dispa tch of each unit as de termined by customer
needs . In orde r to present rea lis tic wors t case  environmenta l impacts  given the  s imple  cycle  gas-
fired technology proposed for this  P roject, nomina l annual hours of 5000 and 300 sta rts  for each of
the  four (4) units  will be  eva lua ted.

4.3.3 Emissions Profile

The Project is  tiling an applica tion for an a ir permit from the  Arizona  Department of Environmenta l
Qua lity (ADEQ). The  inform a tion be low is  a  s um m a ry of the  inform a tion conta ine d in  tha t
a pplica tion.

The  proposed emission limits  for the  P roject a re  a s  follows:

N O t

C O

VO C

PM1o

5.0 ppm dry volume (ppmdv) @ 15% Oz

6.0 ppmdv @ 15% 02

5,0 ppmdv @ 15% 02

2.7 pounds per hour (lb/hr)

As discussed above, the Project will control NOx through water injection into the CTG and through
the use fan SCR system. CO and VOC emissions will be controlled through the use fan oxidation
catalyst. SO; and PlVl1o emissions are controlled through the use of pipeline quality gas.

The Project will comply with annual emission limits prescribed for a minor air emission source. The
Project will be subject to the annual emission limits that will be at, or below, the following levels:
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N O t

C O

VOC

SOx

p1v110

40 tons per year

100 tons per year

40 tons per year

40 tons per year

15 tons per year

The  P roje ct will be  ope ra te d within the se  a nnua l e miss ion limits  a nd the  Applica nt will s e e k to
maximize  ope ra ting flexibility with re spect to full load, pa rt load ope ra ting hours  and s ta rtup and
shutdown emissions within these  annua l emission limits .

4.3.4 Noise Profile

The  p rim a ry no is e  s ourc e s  a n tic ipa te d  with  th is  P ro je c t inc lude  the  CTG  in le t,  the  CTG
compartments , the  exhaust ductwork, the  s tack, gas  compressors , and the  cooling wa te r module .
Secondary noise sources are  anticipated to include the GSU transformers and miscellaneous pumps,
fans, and compressors. All equipment sound levels were estimated based on available  data  from the
equipment manufacturers. Equipment purchased for the  P roject will be  specified for equiva lent "A"
weighted sound pressure  leve ls  not to exceed 85 ElBA a t 34fee t. Should the  purchased equipment
have  sound leve ls tha t exceed OSHA permissible  noise  limits (CFR 29, 1910.95), administra tive  or
enginee ring controls  will be  utilized, such as  pe rsona l protective  equipment.

The  s ound le ve l powe r le ve l (P WL) for e a ch e quipme nt nois e  s ource  is  lis te d in Ta b le 4-1,
Equ ipmen t Sound  Power Leve ls . These  equipment sound leve l specifica tions  a re  provided iron
the vendors based on standard packaged equipment.

A noise  analysis was conducted to determine any potentia l noise  impact from the  Project. The noise
analysis is  presented in Exh ib it  I.

4.4 Fuel System

High-pressure natural gas will be supplied to the Project from any combination of the El Paso
Natural Gas Company (El Paso), Questar Corporation (Questar), and Transwestem Pipeline
Company (Transwestern) natural gas interstate pipelines to the UNS local gas distribution system
located adjacent to the Project Site. A new UNS-owned metering station will be constructed
adjacent to the existing UNS metering station serving Griffith. From this new metering station, gas
will be piped to the gas compressor and conditioning equipment skids. The gas conditioning skids
will filter gas particulates and drop out moisture contained in the gas. The natural gas system line
pressure is expected to be 600 psig at the Project Site boundary. Gas compressors will increase the
natural gas supply pressure for the CTGs to approximately 675 psig. Pressure reduction and control
valves are used to feed gas to the CTGs.

4.4.1 Fuel Gas Requirements

The  P roject will utilize  an ave rage  of approxima te ly 1,750 Million British The rma l Units  (MMBtu)
(HHV) of ga s  pe r hour, 28,000 MMBtu pe r 16-hour da y, a nd 42,000 MMBtu pe r 24-hour da y.
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Assuming a conservatively high 5,000 annual operating hours for each unit, the Project will utilize
8,750,000 MMBtu of gas per year.

4.4.2 Fuel Supply and Transportation

Na tura l ga s  will be  de live re d via  two e xis ting UNS -owne d a nd ope ra te d ga s  pipe line s  tha t
inte rconnect with the  El Paso, Ques ter and Transwes tern inte rs ta te  pipe lines  and transport na tura l
gas  to the  1-40 Indus tria l Corridor. Both pipe lines  te rmina te  a t an exis ting gas  regula ting/metering
s ta tion loca ted a t the  northeas t comer of the  Origina l Griffith P roperty.

The Project will interconnect with both UNS laterals just upstream of the existing UNS gas
regulating/metering station. The two pipelines will be tied to a new gas metering station, and will be
routed to the Project via an approximate 1,000 foot gas pipeline. Fuel gas compressors will boost the
pressure to 675 psig and a fuel gas conditioning system will assure adequate gas quality prior to the
gas being fed to the CTGs. The representative natural gas analysis, provided by the El Paso and
Transwestern, is shown on Table 4-2,Project Natural Gas Analysis. All gas interconnection
facilities are contained within the boundaries of the Project Property.

Each UNS pipeline lateral has a gas transportation capacity of minimum of6,250 MMBtu per hour
or 150,000 MMBtu per day for a total UNS system capacity of over 12,500 MMBtu per hour or
242,000 MMBtu per day.

4.5 Electrical Interconnection

4.5.1 Electrical Systems

The Project is designed to interconnect with the Western 230kV transmission system at the
neighboring existing Griffith Switchyard. The overall electrical one-line diagram for the Project is
shown on Figure 5, Electrical One-Line Diagram.

4.5.1. 1 Generator Output

Each CTG will have an associated 13.8kV generator switchgear module. Each switchgear bus will
have a generator circuit breaker, an auxiliary circuit breaker, and a direct connection to a three-
winding GSU transformer. The Project will have two (2)230-13.8kV three-winding GSUs, which
will each be connected directly to two CTG switchgear buses. The high-voltage side of the GSU
transformers will connect to the 230kV Griffith Switchyard via overhead transmission lines.

4.5. 1.2 Auxiliary Electric System

A 4160V electrical enclosure will house the 4160V motor control center (MCC) along with two
480V MCCs. The 4160V electrical enclosure will have two associated 13.8-4.16kv unit auxiliary
transformers feeding the double-ended 4160V MCC and two associated 4l 60-480V station service
transformers to feed the two 480V MCCs.

A 480V electrical enclosure will house the 480V switchgear DCS, and battery and uninterrupted
power supply (UPS) system. The 480V electrical enclosure will have two associated 4160-480V
station service transformers to feed the double-ended480V switchgear.
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Power for starting the CTGs will be provided to the 480V level by back-feeding power from the
Griffith Switchyard via the Project's GSUs and auxiliary trans fomiers.

4.5.2 Electrical Interconnection Systems

The Project connects to the  Western 230kV transmission system a t the  existing Griffith Switchyard.
The  Griffith Switchyard is  owned and opera ted by Western. The  e lectrica l output of each genera tor
will connect to the  low-voltage  winding of a  gene ra tor s tep-up (GS U) transformer used to convert
genera tor output voltage  of 13.8kV to the  transmission system voltage  of230kV. The  high-voltage
s ide  of the  GS U tra ns fonne rs  is  conne cte d to the  230kV Griffith S witchya rd via  two ove rhe a d
tra nsmiss ion line s . The  e le c trica l one -line  dia gra m  of the  Griffith  S witchya rd e xpa ns ion to
accommodate the Project is shown on Fig u re  4-6, Griffith  Switch yard  In te rco n n ec tio n  Elec trica l
On e -Lin e  Dia g ra m .

4,5.2. 1 Electric Interconnection Arrangement

The  e ntire ty of the  e le ctric inte rconne ction with the  We s te rn sys te m occurs  within the  P roje ct
P rope rty or the  Origina l Griffith P rope rty. The  inte rconne ction of the  P roje ct re quire s  two ne w
230kV transmiss ion line s  tha t will be  constructed within the  P roject P rope rty and will connect the
high-s ide  of the  GS U tra ns forme rs  to the  e xpa nde d Griffith S witchya rd. The  Griffith S witchya rd
cons is ts  of twe lve  230kV circuit bre a ke rs  a rra nge d in a  bre a ke r-a nd-a -ha lf configura tion. The
interconnection of the  two new transmission lines associa ted with the  Project requires the  addition of
a  ne w bre a ke r-a nd-a -ha lf ba y cons is ting of thre e  ne w 230kV circuit bre a ke rs  with a s s ocia te d
is ola tion s witche s . This  e xpa ns ion of the  Griffith S witchya rd will re quire  a dditiona l prope rty
(approximate ly one  (1) acre ) to be  deeded to Weste rn ownership.

4.5.2.2 Electric Interconnection Facilities

The  P roject's  e lectric transmiss ion line s , constructed on the  P roject P rope rty, will be  constructed
with double  circuits  on tubula r s tee l poles. The  poles will be  100 to 120 fee t ta ll with three  a rms on
each s ide , approxima te ly 17 fee t apa rt to support the  conductors  and a  sma lle r a rm on each s ide
above  the  conductor a rms to support the  overhead ground wires  used for lightning protection.

4.6 Water Supply and Use

4.6.1 Water Use Requirements

Water uses include pretreated water for makeup to the chiller cooling module, service water, and
demineralized water for NOt control and SPRINT power augmentation.

The Project minimizes water consumption and wastewater generation by integrating with the water
treatment and wastewater treatment equipment of Griffith.

One design approach to minimize water use is to capture and recycle the condensate created by the
CTG inlet air chillers. Depending on temperature and humidity, the condensate flow available from
the inlet coils can be up to 25 rpm.

At design conditions, assuming that no chiller condensate is recovered, the maximum total raw water
requirement is 370 rpm, or 355,200 gallons per day (god) based upon 16 hours of operation, With
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consideration of condensate recovery, the maximum total raw water requirement is 345 rpm or
331,200 god based on 16 hours of operation.

The Project water balance is presented in Figure 7, Water Balance Diagram and indicates the
various process water flow streams for an average operating day. Table 4-3, Water Use and
Wastewater Production lists the water and wastewater flows for several design conditions.

4.6.2 Source of Water

The  e xis ting I~40 Indus tria l Corridor Wa te r S ys te m  owne d by Moha ve  County is  ca pa ble  of
supplying a  minimum of 5,000 rpm of wa te r from the  S a cra me nto Va lle y a quife r. The  sys te m
cons is ts  of s ix (6) groundwa te r we lls  a pproxima te ly 1200-1400 fe e t in de pth, a  wa te r pipe line
collection and distribution system and a  1.3 million ga llon storage  tank loca ted north of the  P roject
S ite .

The Griffith Owner contractual volume (peak flow capacity) under a Water Interconnection and
Supply Agreement with Mohave County is 4500 rpm, of which 450 rpm will be allocated to the
Project. The expected water use rate for the Project is 345 rpm and the water demand under extreme
temperature conditions (l l3°F) is 380 rpm, thus allowing for a 30 percent water supply capacity
margin over expected conditions and nearly a 20 percent margin during extreme temperature
conditions. The groundwater allocation from the Sacramento Valley aquifer and the capacity
contracted in combination by Griffith Owner and Applicant remain unchanged as a result of the
Project.

4.6.3 Water Treatment

4. 6.3. 1 Inlet Air Chiller Module

The cooling module will provide heat rejection for the centrifugal chiller used to supply chilled
water to the air inlet coils. Makeup water will be pre-treated water from Griffith. The circulating
water will be continuously treated and controlled in order to achieve approximately 6 cycles of
concentration. The 6-cycle limit is determined by the silica concentration of the water.

Makeup water will replace water lost from evaporation, drift, and slowdown. A chemical feed
system will supply water-conditioning chemicals to the circulating water to minimize corrosion and
control the formation of mineral scale and bio-fouling. Sulfuric acid will be fed into the circulating
water system in proportion to makeup water flow for alkalinity reduction to control the scaling
tendency of the circulating water. The acid feed equipment will consist of a bulk sulfuric acid
storage tank and two full-capacity sulfuric acid metering pumps.

To further inhibit scale formation, an alkaline scale inhibitor solution will be fed into the circulating
water system in an amount proportional to the circulating water slowdown flow. The scale inhibitor
feed equipment will consist of a chemical solution bulk storage tank and two full-capacity scale
inhibitor metering pumps.

To prevent bio-fouling in the circulating water system, a sodium hypochlorite solution will be fed
into the system. The hypochlorite feed equipment will consist of a bulk storage tank and two full-
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capacity hypochlorite metering pumps. Two full-capacity metering pumps will be provided for
feeding either stabilized bromine or sodium bromide as supplemental biocides.

4.6.3.2 D mineralized Water

The  wate r injected into the  CTG for NOt control and SPRINT power augmenta tion must be  Nee  of
conta mina nts . P re tre a te d wa te r from Griffith will be  filte re d a nd furthe r tre a te d by RO tra ile rs
loca ted on the  P roject Site. The  product wa te r from the  RO tra ile rs  is  sent through demine ra lize r
tra ile rs  and then to a  deminera lized water storage  tank. The  leased deminera lizer tra ile rs  a re  taken
off-site  for regeneration and a ll waste  product is disposed of o ff-site  by the  tra iler vendor a t licensed
commercia l fa cilitie s  in compliance  with applicable  regula tions .

4.7 Wastewater and Stormwater

4.7.1 Process Wastewater

Project process wastewate r disposa l will be  integra ted with the  Griffith wastewate r system. P roject
wa s te wa te r will be  route d through the  Griffith wa s te wa te r re cove ry a nd tre a tme nt sys te m a nd
process  re ject wastewa te r will sent to the  exis ting Griffith brine  disposa l pond.

There  will be  process  wastewate r s treams from the  P roject's  RO system and chille r cooling tower.
The  was tewa te r will be  sent to the  Griffith was tewa te r tre a tment sys tem whe re  80 pe rcent of the
water is recovered and sent to the  Griffith cooling tower. This leaves 20 percent of the  stream as the
wa s te wa te r flow to  the  brine  e va pora tion  pond .  As  s hown in Ta b le 4-3, Wa t e r  Us e  a n d
Was tewa te r P ro d u c tio n , the  maximum flow to the  pond while  opera ting is  29,000 god (20.1 rpm).
However, the  average annual f]ow is l l rpm based on the  conservatively high operating assumptions
pre s e nte d a bove . The  P roje ct will a ls o ge ne ra te  a  ne gligible  wa s te  s tre a m from pla nt dra ins ,
consisting of equipment wash-down water and the minor condensation streams from the compressed
a ir a nd continuous  e miss ions  monitoring sys te ms  (CEMS ). The se  dra ins  will be  dire cte d to the
oil/wa te r separa tor, and then discharged to the  Griffith wastewate r system. Wastewate r genera ted
from CTG compressor washing will be  collected in an underground tank before  it is  trucked off-site
for disposa l a t a  licensed facility.

4.7.2 Sanitary Waste

The Project personnel will utilize the existing Griffith sanitary facilities with no increase in design
capacity required for the additional personnel. During periodic major maintenance events, portable
facilities will be provided to accommodate the additional maintenance workers.

4.7.3 Stormwa tar Management

On-site stormwater runoffwill be routed to the west of the power block by means of swales, ditches
and sheet How. However, where space restriction precludes the use of open ditches and channels, a
series of pipes and inlets will be used. Culverts will be used to carry stormwater under on-site traffic
areas. Stormwater runoff will discharge by gravity from the power block area to a one (l) acre
stormwater retention basin located to the west of the power block to prevent storm water from
leaving the Project Site. Offsite runoff will be routed around the Project Site using berms and
ditches.
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4.8 Plant Auxiliaries

The  P roje ct a uxilia ry sys te ms  include  fire  prote ction, a que ous  a mmonia , compre sse d a ir, a nd
lighting a s  described in the  following pa ragraphs .

4.8.1 Fire Protection System

The  P roject includes  an unde rground firewa te r loop inte rfaced with the  Griffith firewa te r sys tem ,
The re  will be  two conne ctions  to two diffe re nt portions  of the  Griffith fire wa te r loop. The  P roje ct
does  not require  on-s ite  s torage  of firewa te r s ince  it will be  se rved from Griffith.

The CTG enclosures are protected by a carbon dioxide (CO2)-based fire suppression system as
supplied by the manufacturer, which includes heat and natural gas detection devices.

The  oil-fille d tra ns forme rs  a re  isola te d from a dja ce nt e quipme nt a nd s tructure s  us ing phys ica l
se pa ra tion a nd/or fire ba lls . The  a uxilia ry tra ns forme rs  a re  supplie d with die le ctric fluids . Ea ch
transformer a lso resides within a  concre te  conta inment a rea  tha t se rves to:

Conta in oil spills .

Retain direct contact stormwater that may potentially come in contact with transformer oil.

Reta in firewater tha t will come into contact with transformer oil.

)

The fire protection system will be designed per NFPA standards, utilizing equipment approved by
Underwriter's  Laboratories/Factory Mutual Research Corp (UL/FM).

4.8.2 Ammonia Receiving a n d Storage System

The aqueous ammonia system provides for the receipt, storage, and delivery of IN percent aqueous
ammonia to the SCRs to reduce NOx emissions. Aqueous ammonia will be delivered to the Project
Site  via  tanker trucks and deposited in an aboveground 10,000 ga llon s torage  tank. Aqueous
ammonia is then pumped to each SCR where it is sprayed into the CTG exhaust flow up stream of
the NOt catalyst to reduce plant emissions. The Project's ammonia system will not be integrated
with Griffith.

4.8.3 Compressed Air

The compressed air system provides both service air and instrument air throughout the Project.
Service air is used primarily for maintenance activities. The instrument air system is used for the
operation of control systems, primarily pneumatic valves. Three 50 percent capacity compressors
will be provided for the Project. T'he existing compressed air system at Griff ith will not be
integrated with the Project.

4.8.4 Lighting Systems

Outdoor area lighting for the Project will consist of permanently mounted fixtures secured to
structures, equipment, walls and poles as required providing access lighting for plant operations and
maintenance. This lighting will consist of efficient, high-pressure sodium (HPS) fixtures located
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throughout the facility, mounted on pendants, poles, stanchions, building columns, or walls.
Outdoor lights will be automatically controlled by photocells with manual override capability.

The outdoor lighting system will be  designed to provide  nighttime lighting leve ls  consistent with the
Illumina ting Engineering Socie ty (ITS) s tandards to a llow basic opera tor movement throughout the
powe r block. All outdoor lighting s ha ll me e t the  re quire me nts  of the  city of Kingma n, Arizona
Municipa l Code  Chapters 5 (Buildings, Building Regula tions and Codes) Chapter 9 (Utilities), S tree t
Re gula tions  S e ction 3-9 (S tre e t Lighting), a nd Zoning Ordina nce  S e ction 34 (Outdoor Lighting
Code ).

4.9 Construction

The  P roje c t will be  cons truc te d  by a  prim a ry contra c tor who will pe rform  the  e ngine e ring,
procure m e nt,  a nd  cons truc tion  (EP C) of the  P ro je c t.  The  EP C contra c tor will typ ica lly be
re spons ible  for the  comple te  de s ign of the  P roje ct, procure me nt of e quipme nt a nd pe rma ne nt
mate ria ls , construction fa ll civil works, founda tions and structures, and sta rtup and checkout of the
gene ra tion facility. Up to s ix (6) acre s  of the  P roject P rope rty will be  dedica ted a s  the  Tempora ry
Construction Area  and will se rve  as space  for construction tra ile rs and parking as well as a  laydown
and storage  a rea  for equipment and materia ls  used by the  EPC contractor.

The design and construction of the extension of the Griffith Switchyard will be performed by
Western. Similarly modifications to the UNS gas distribution system to add a new gas metering
facility for the Project will be performed by UNS. No modifications to the 1-40 Industrial Corridor
Water System will be required.

4.9.1 Project Cost

The cost of the  P roject is  estimated to be  in the  range  of$l40 to $ I60 million. The  cost includes the
CTGs, gas compressors, transformers, chille r, gas, water and e lectric transmission inte rconnection
facilitie s  and a ll ancilla ry ba lance  of plant equipment a s  we ll a s  a ll civil works , construction labor,
construction materia ls, and engineering. In addition, the  Project cost includes the  cost estimates for
gas and e lectric interconnections performed by the  interconnecting utilities and Applicant's  costs for
deve lopment, insurance  and financing.

4.9.2

4.9.3

Project Schedule

Engineering, Procurement and Construction Schedule

The field construction schedule from site mobilization to commercial operation for a four (4) unit
simple cycle project is typically nine (9) to twelve (12) months. Depending on equipment
fabrication and delivery durations, detailed engineering and procurement activities are initiated up to
twelve (12) months in advance of site mobilization to assure that equipment deliveries occur to
support the construction schedule. Market conditions can impact both the equipment lead times and
the construction labor availability thus extending EPC schedules.

The key Project schedule milestones are presented inTable 4-4, Anticipated Project Schedule.
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4.9.3.1 Potential Modified Construction Schedule

De pe nding on ma rke t conditions , the  P roje ct ma y be  cons tructe d in a  two-pha se d cons truction
s e que nce  with two (2) units  be ing a dva nce d to cons truction imme dia te ly upon the  re ce ipt of
environmental approvals and completion of power purchase agreements and the second two (2) units
constructed within five  (5) yea rs  of rece ipt of environmenta l approva ls .

4.9.4 Transportation

All equipment, permanent materia ls , and commodities for the  Project will be  transported to the  site
via  sta te  and intersta te  highways which are  designed for an AASHTO truckload designation ofHS20.
The  roads  and bridges  can accommoda te  the  heavie s t anticipa ted equipment component for the
Project. Heavy haul trucks with multiple  axles  will be  employed to dis tribute  loads, as  required. All
equipment and mate ria l de live ries  will utilize  the  P roject S ite  access .

4.9.4.1 Equipment and Materials

Truck de live rie s  of e quipme nt a nd ma te ria ls  will occur from the  initia l cons truction notice  to
proceed through the  entire  dura tion of the  Project. Initia l truck de liveries will include  haul trucks for
importing engineered till materia ls , as required, followed by concre te  trucks for insta lla tion ofmaj or
founda tions, and de live ries  ofre inforcing s tee l. P iping mate ria ls  for buried piping will be  de live red
to P roject S ite  ea rly in the  construction pe riod corresponding to approximate ly the  time  frame  for
foundation insta lla tion. Deliveries of la rge  major equipment will commence a t about midpoint of the
construction pe riod.

4.9.4.2 Labor Force

The  monthly cons truction la bor force  re quire me nts  for the  P roje ct a re  pre se nte d on Ta b le 4-5,
Co n s tru c tio n  Wo rkfo rce  P ro jec tio n . This  projection includes a ll pe rsonne l required to comple te
construction of the Project including overall Project and site  management, laborers, skilled craft, and
s ta rtup pe rsonne l. S kille d cra ft a nd la bore rs  will be  dra wn from the  loca l a re a  with cons truction
management and sta rtup functions provided by re loca ted personnel from the  EPC contracting firm.

5. Jurisdictions:

5. 1 Areas ofjurisdiction (as defined in ARS §40-360) affected by this site:

The Project is located wholly within Mohave County on private lands within the 1-40 Industrial
Corridor. The Project Property is zoned MX by Mohave County. This zoning designation permits
the siring of industrial facilities, including electric generation facilities. No local land use permits
such as conditional use permits or special use permits are required by Mohave County, given the MX
zoning of the Project Property. Although not jurisdictional agencies, the Cities of Kinsman, Lake
Havasu City, and Bullhead City are also being consulted because they are the largest municipalities
in the county.

6. Description of the environmental studies the applicant has performed:

The Applicant has engaged several experienced consultants who have conducted field studies and
impact evaluation of the Project Property. Under the direction of Western, studies are also being
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conducted for the  preparation of the  Environmental Assessment (EA) to evaluate  the  interconnection
of the  Project to the ir e lectrica l sys tem. This  EA will be  submitted as  supporting documenta tion for
this application when completed. To the extent that the  Western environmental process identifies the
need for mitiga tion measures , they will be  included as  needed to minimize  or e limina te  impacts .

Evaluation of the existing environment was conducted for land use, air quality, visual resources,
soils, biological resources, cultural resources, noise, and socioeconomics. Potential environmental
elects of implementation of the Project were also assessed.

Environmenta l s tudies  of the  Project a rea  began with the  collection of exis ting environmenta l da ta
including lite ra ture , ma ps , a nd othe r a ge ncy da ta . Inte rvie ws  we re  conducte d with a ppropria te
agencies and organizations. Scoping to identify issues was conducted with the  public and interested
agencies . Fie ld s tudies  on the  Project Property were  conducted by severa l resource  specia lis ts .

P ote ntia l e nvironme nta l e ffe cts  we re  de te rmine d by compa ring the  P roje ct a nd the  e xis ting
environment. The  results  of these  s tudies  a re  included in Exh ib its  A th ro u g h  F a n d  I.

Several individuals and agencies were contacted to solicit input on the Project. These are identified
in Exhibit H and various agencies and individuals have provided written comments on the Project.
Copies of the Public Contact letters are provided in Exhibit J-1. Public Response letters are
provided inExhibit J-2. Exhibit J-3 contains copies of the meeting and Public Notices. Exhibit J-
4 has the Project Fact Sheet and Gpen House Materials. Exhibit J-5 contains the public comments
and issues, as well as the Applicant's preliminary responses to the issues that have been raised.

The ana lysis  of the  Northern Arizona  Energy Project de te rmined tha t the  following critica l e lements
are  not present or will not be  affected by the  proposed action: wild and scenic rivers , a reas ofcritica l
e nvironme nta l conce rn (ACEC), we tla nds  or ripa ria n a re a s , ground or s urfa ce  wa te r qua lity,
floodpla ins , and hazardous or solid wastes .

Ana lys is  indica te s  the re  will be  no s ignificant direct, indirect, or cumula tive  impacts  on land use ,
cultura l re sources , wilde rness , and biologica l re sources  including any species  of specia l concern,
s ocioe conomics , e a rth re s ource s , a ir qua lity, or nois e  a t the  P roje ct P rope rty. Ana lys is  a nd
cons ulta tion conce rning Na tive  Ame rica n conce rns  or tra ditiona l cultura l prope rtie s  is  be ing
conducted a s  pa rt of the  EA. Ana lys is  of environmenta l jus tice  de te rmined tha t no low income  or
minority popula tions  will be  disproportiona te ly a ffe cte d.
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TABLE 4-1 EQUIPMENT SOUND POWER LEVELS
Noise Source ElBA

Air Compressor Skid

Air Inlet Filter House 94

Ammonia  Forwa rding P umps 98

Ammonia Injection Skid 98
Ammonia Vaporizer 98
Auxiliary Skid I0 3
Auxilia ry Tra ns forme r 89
Chille r  s kid 103
Cooling / P urge  Air Fa ns 95

Demineralized Water Pumps 98

Fuel Gas  Compres s ors 109
Fuel Gas Regulator Skid 99

Generator Enclosure Walls 95

Generator Exhaust Silencer, Damper & Exit 94

Generator Vent Fan Motor & Shell Surfaces 88

Rootiop Ventilation Fans 88
Selective Catalytic Reduction Unit 100

Step~UpTransformer 99
Turbine Enclosure Walls 98
Turbine Exhaust Duct Casing 97
Turbine Exhaust Stack 133
Turbine Lube Of] Cooler (fin-fan) 104
Turbine Vent Fan Discharge 93
Turbine Vent Surfaces 96
Wastewater Forwarding Pumps 98

Application
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TABLE 4-2 PROJECT NATURAL GAS ANALYSIS
Higher Heating Value 1,016.0 Btu/scf

22,667 Btu/lb
Lower Hea ting Va lue 915.5 Btu/scf

20,425 Btu/lb
S civic Gravity 0.5857
H-C Mola r Ra tio 3.9449
Inerts -HC Mas s  Ratio 0.0503
Molecular Wei tn 16.934
Spec. Heat (Cp , Btu/lb-F 0.5180
Water Vapor, lb/MMs cf <7
Sulfur (total), grains/l00scf <5
HydrocarbonDew Point, F <20
Temperature °F 40 to 120
Chemical Compounds Composition, % by Vol
Methane 96.07
Ethane 1.49
P ropane 0.33
Is a Butane 0.06
Norm Butane 0.06
Is a Pentane 0.02
Norm Pentane 0.01
Hexanes plus 0.03
Carbon Dioxide l .69
Nitrogen 0.24
Hydrogen 0.00
He lium 0.00
Oxygen 0.00

Application

2]



TABLE 4-3 DAILY AND ANNUAL WATER FLOWS 1
Peak Day 2
1000 god

Summer Day
1000 god

Expected Year
Acre-ftlyr

Max Year°
Acre-ft/yr

Cooling Module Makeup 227 145 70 8]
Demineralizer System 389 260 125 250
Service Water 4 3 1 3
Recovered Wastewater (116) (77) (37 (66

Net Water Use 504 331 1 5 9 268

Wastewater Flows
Cooling Module Blowdown 44 28 13 17
RO System Rejects 97 65 31 63
Pla n t Dra ins 4 3 1 3
Recovered Wastewater (116 (77) 37) (66

Net Wastewater to Pond 29 1 9 8 1 7
Notes:
1)
2)

3)
4)
5)
6)

All flows are for four (4) units operating at base load.
Peak Day is 24-hour operation with 12 hours at the peak temperature (1 ]3°F) and 12 hours at the design
condition temperature (90°F).
Summer Day is 16 hours at the design condition temperature (90°F).
Expected year is based on 2,500 hours of operationperCTG at thedesign operating temperature (90°F).
MaxYear is based on 5,000 hours of operation per CTG at the average operating temperature (80°F).
Assuming no chiller condensate recovery, the net water use is 355,200 god.

TABLE 4-4 ANTICIPATED PROJECT SCHEDULE
Action Date

1 2007FebruSubmit Application for CEC
October 2007All Permits Complete

4"' carter 2007*Onsite Construction Starts earliest *
Commercia l Opera tion ea rlies t * Ma y 2008*

TABLE 4-5 CONSTRUCTION WORKFORCE PROJECTION*
Months After Construction Notice to Proceed

1 2 3 4 5 s 87 9 10
Power Block Workforce 34 80 l 15 132 138 138 132 115 80 34
Substation Expansion Workforce 10 30 30 10
To t a l 30 90 145 162 148 138 115132 80 34

Application

Raw Water Use

* Depending on market conditions

* Includes construction management, laborers, skilled craft, and start-up personnel.

I
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Applicalion

Northern Arizona Energy, LLC therefore affirms, upon thorough, expert scientific environmental
investigation and analysis, that the Norther Arizona Energy Project and its site are environmentally
compatible, and respectfully requests the Committee to issue its Certificate of Environmental
Compatibility for the Prob et at the proposed site.

Northe rn Arizona  Ene rgy, LLC

\ ( 1 \
By: IC \

Mr. Ke vin R. son
Authorized Office r

ORIGINAL a nd __ copies of the foregoing hand delivered and filed
with the  Dire ctor fUtilitie s , Arizona  Corpora tion Commiss ion,
this day of , 2007.
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EXHIBIT A LOCATION MAP AND LAND USE INFORMATION

As stated in Arizona Corporation Commission Rules ofPracliee and Procedure R14-3-219:

1. " Where commercially available, a topographic map, 1 :250, 000 scale, showing theproposedplant
site and the aahaeent area within 20 miles thereof
2. Where commercially available, a topographic map, I :62,500 shale, for eaehplant site, showing
the area within two miles thereof The general land use plan within this area shall be shown on the
map, which shall also show the area ourisdietion ejected andany boundaries between such areas
of jurisdiction. If the general land use plan is unifOrm throughout the area depicted it may be
described in the legend in lieu fan overlay. "

Figure  A-I : Proposed Plant Site, Proposed Project Features, Jurisdiction, and Land Status. Figure
A-l shows the extent of the Norther Arizona Energy Project. No transmission lines
outside of the Project Properly are proposed for the Project. Figure A-1 is provided in
the specified scale of 1 :250,500.

Figure  A-2: Existing Land Use  and Zoning. Figure  A-2 is  an aeria l photo tha t shows the  existing
land use in the  area  and around the Project and on the current zoning designation for
priva te  la nds . If no zoning is  de s igna te d for a  pa rticula r s e ction, the  re a de r ca n
assume that the  section is S ta te  or Federa l land.

Figure A-3: Planned Land Use. Figure A-3 shows the planned land uses near the Project.

Figure A-2 and A-3 in this exhibit are provided in the specified scale of l:62,500.

LAND USE

The Project will be located on an approximately 40-acre parcel of land (Project Property) located
just west oflnterstate 40, approximately nine (9) miles southwest of the City ofKingman, and three
(3) miles north of the Griffith interchange in Mohave County, Arizona. The Project will be
constructed on private lands within the County-designated Interstate 40 (I-40) Industrial Corridor
just north of the existing Griffith Energy Project as shown on Figures A-1 and A-2. The Project
Property will occupy essentially the northern-most 700 feet of the original 160 acre parcel of land
owned by Griffith (Original Griffith Site) previously found to be environmentally compatible for
siring an electric generating facility.

The Project will be accessed by existing roads via the Griffith interchange on 1-40, which travels
north-south near the Project. From the Griffith interchange, access to the Project Site will be west on
Griffith Road, then approximately two (2) miles north on South Apache Road, then east on Haul
Road to the Project Site entrance. Public access to the Project will be controlled through a security
gate at the Project Site entrance off of Haul Road located along the north boundary of the Project
Property.

Current and proposed land management plans applicable to private lands in the vicinity of the
Project Property include the original Mohave County General Plan (General Plan), adopted in 1995
and amended in 2003, the 2005 Drain General Plan, the 2002 Golden Valley Area Plan, and the
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Moha ve  County Zoning Re gula tions  (Moha ve  County 1995, 2002, a nd 2005a  a nd 2005b). The
amended Genera l P lan designated the  1-40 Industria l Corridor, however, the  Area  P lan for the  1-40
Indus tria l Corridor is  not ye t fina lize d. The  Zoning Re gula tions  e s ta blis h zoning dis tric ts  to
implement land-use  controls  for deve lopment.

The Project Property is zoned for heavy industrial / manufacturing (MX). Land uses permitted
within MX zoning include light and heavy industry, and commercial and industrial uses appropriate
to an industrial park, such as manufacturing, and warehouses. Any uses permitted in the
Commercial~Manufacturing or General Manufacturing zones are permitted uses in the MX zone
without a zoning use permit. The MX zoning district corresponds to the Heavy Industrial land use
designation in the adopted General Plan. This zoning designation permits the development of
industrial facilities, including electric generation facilities. Existing industrial development in the
vicinity of the Project Site includes the adjacent Griffith Energy Project, the Praxair industrial gases
and liquids facility about two (2) miles south of the Project Site, existing transmission lines and
utilities, Interstate 40 and Route 66, the mainline of the Burlington Northern & Santa Fe RailrOad,
and two transcontinental natural gas pipeline corridors. In addition, the Arizona State Prison in
Kingman, a I 400-bed private correctional facility, is located within the 1-40 Industrial Corridor.

FigureA-2 is a recent (2005) aerial photo showing the current land uses for the Project Property and
surrounding lands. The current zoning designations are also shown onFigureA-2. The properties
surrounding the 1-40 Industrial Corridor are predominantly undeveloped rural lands which are
privately owned and currently zoned for rural uses (primarily ranching), residential subdivisions,
commercial centers, and residences and infrastructure (roads, utilities).

Other than the  existing Griffith Energy Project adj agent to the  south, the  lands immediate ly adjacent
to the  P roject P roperty a re  currently undeve loped and a re  primarily used for livestock grazing and
some  indus tria l use s . The  ne a re s t re s ide nce  is  a pproxima te ly 2.5 mile s  northwe s t of the  P roje ct
P rope rty.

BLM lands in the regional area are managed for multiple uses and provide for a variety of uses
including grazing and dispersed recreation such as hunting and off-road vehicle (ORV) use. These
lands will not be affected by the Project. Recreation resources are discussed in the recreation section
of this document.

Future and planned land uses in the vicinity of the Project have been mapped by Mohave County in
the General Plan, the 2005 Draft General Plan, and the 2002 Golden Valley Area Plan (a component
of the General Plan) as shown inFigureA-3. The planned land uses developed by Mohave County
serve as a guide to land use development and to encourage land use patterns that are consistent with
the goals of the General Plan, residents, and property owners. The planned land use categories in the
General Plan include Rural Development Areas, Urban Development Areas, Suburban Development
Areas, and Outlying Communities. Detailed land use classes within each development area are
described as follows:

Rural Development Areas- rural residential (lot sizes 5 acres or larger), rural industrial, public
parks, public lands, non-residential uses such as neighborhood commercial, commercial
recreation, light industrial, heavy industrial and airport industrial.
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Suburban Development Areas - suburban estates and suburban residential (lot sizes between 1
and 5 acres), public facilities, public parks, and public lands.

Urban Deve lopment Areas - low, me dium a nd high de ns ity re s ide ntia l, ne ighborhood
commercial, general commercial, commercial recreation, light industrial, and heavy industrial.

Outlying Communitie s  -development within designated communities in the unincorporated
portions of the county may be rural, suburban, or urban.

Based on the  Gene ra l P lan, the  planned land use  for the  P roject P rope rty is  heavy industria l use
within the  boundaries of the  1-40 Industria l Corridor as shown onFig u re A-3. The planned land uses
within the  1-40 Industria l Corridor a lso include  light industry, manufacturing, and commercia l. The
1-40 Indus tria l Corridor be twe e n Kins m a n a nd La ke  Ha va s u offe rs  la rge  indus tria l tra c ts  to
accommodate  warehouse-dis tribution and manufacturing firms tha t require  direct highway access ,
and/or ra il access and/or natural gas. Major planned developments within the 1-40 Industria l Corridor
include  a  Wal-Mart 880,000-square-foot distribution cente r and a  Nutribiotechnologies, Inc. facility.

The  planned land use s  for the  lands  surrounding the  1-40 Indus tria l Corridor include  Rura l
Development, Suburban Development, and Urban Development Areas as shown onFigure A-3. One
Urban Development Area designated as General Commercial is located southwest of the City of
Kinsman along Interstate 40, and a Suburban Development Area is designated between the General
Commercial Area and the 1-40 Industrial Corridor(

Several areas in the region of the Project Property have been platted for subdivision, including
Sacramento Rancheros, Golden Valley South, and Sacramento City. We section of land adjoining
the western boundary of the Project Property is subdivided and zoned for the Sacramento Rancheros
residential subdivision, but is currently undeveloped. Golden Valley South is a proposed residential
development located between Shinarump Road (County Highway 223) on the north and Aquarius
Drive on the south, Yuma Road on the east, and Tombstone Trail on the west. The proposed Golden
Valley South Area Plan (Rhodes 2005) was prepared as an extension of the previously adopted
Golden Valley Area Plan for land development south of Shinarump Road. Sacramento City is the
platted section located approximately two miles northwest of the Project Property. There are
currently no housing developments on the platted subdivisions in the vicinity of the Project Property
as shown on Figure A-2.

There are no identified plans for development of recreational facilities in the immediate vicinity of
the Project.

Potential Effects

The Project Site will be located on eight (8) acres of the 40 acre Project Property of privately owned
land that is an undeveloped portion of the Original Griffith Property (formerly approved for power
generation). This Project Property is located within the 1-40 Industrial Corridor.

The planned land uses for the lands surrounding the 1-40 Industrial Corridor include Rural
Development, Suburban Development, and Urban Development Areas as shown on Figure A-3.
Several areas near the Project Property have been platted for subdivision, however, there are
currently no housing developments in the vicinity of the Project Property as shown onFigure A-2.
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The  nearest residence  is  approximate ly 2.5 miles  northwest of the  P roject P roperty. There fore  the
Project will not be  expected to impact re s identia l a reas .

The  P roject will be  in conformance  with the  Mohave  County Zoning Regula tions and planned land
uses  in the  vicinity of the  P roject P rope rly. No loca l land use  pe rmits , such a s  conditiona l use  or
s pe cia l us e  pe rmits , will be  re quire d by Moha ve  County, give n the  MX zoning of the  P roje ct
P rope rty. Indus tria l la nd use s  within the  1-40 Indus tria l Corridor will be  compa tible  with Moha ve
County's  previously planned land uses  for deve lopment as  outlined in the  amended Genera l P lan.
The  P roje ct P rope rty is  loca te d in the  vicinity of e xis ting indus tria l de ve lopme nt, including the
existing Griffith Energy P roject, a  P raxa ir facility tha t manufactures specia lty gases, and proposed
fa cilitie s  including a  Wa l-Ma rt dis tribution ce nte r a nd a  Nutribiote chnologie s , Inc. fa cility.

Within the  MX zoning district, facilities be tween % mile  and one  mile  of any federa l highway have  a
he ight limit of 150 fe e t. The  P roje ct P rope rly is  loca te d within one  mile  of 1-40. The  ma ximum
he ight for any P roject component will be  the  exhaust s tacks  a t85 fee t. The re fore , the  P roject will
comply with the  industria l pe rformance  s tanda rds  for the  MX zone .

The  P roje ct will de ve lop a pproxim a te ly e ight (8) a cre s  of unde ve lope d la nd within the  1-40
Industria l Corridor for the  life  of the  P roject. The  P roject will not have  any appreciable  long-te rm
adverse  impacts  on the  surrounding land uses  because  of the  loca lized na ture  of dis turbance  and
because no existing residences or other sensitive  land uses were  identified in the  immediate  vicinity.
The  Project will be  lilly compatible  with the  County's  Zoning Regula tions and planned land uses for
the  1-40 Industria l Comldor and will comply with the  industria l pe rformance  s tanda rds  for the  MX
zone . Because  the  P roject will be  compatible  with the  current Zoning Regula tions and the  Genera l
P lan's  planned land uses for the  P roject P roperty, no long-te rm impacts  to planned land uses from
the  construction and opera tion of the  P roject a re  expected.
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Figure A-1
Project Site, Jurisdiction,
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Figure A-2
Existing Land Use and Zoning
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Figure A-3
Planned Land Use
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EXHIBIT B ENVIRONMENTAL REPORTS

As slated in Arizona Corporation Commission Rules ofProctiee and Procedure R14-3-219:

"Attach any environmental studies which applicant has made or obtained in connection with the
proposed site (s) or route (s). Iran environmental report has beenpreparedfor anyfederal agency or

federal agency has prepored an environmental statementpursuant to Section I02 of the National
Environmental PolieyAct, a copy shall be included as part of this exhibit. "

An Environmenta l Assessment (EA) is  be ing prepa red by the  Applicant to eva lua te  the  proposed
inte rconnection of the  Northe r Arizona  Energy P roject to the  Weste rn transmission system. When
comple ted, both the  Draft and Fina l EA will be  furnished as a  supplement to this  Applica tion (under
separa te  cover) when available .

In addition to the  EA, the  Applicant has applied or is  preparing applica tions for other permits needed
for the  P roject. These  pe rmits  a re  lis ted in Ta b le B-1 .

One  of the  required permits  is  the  a ir qua lity permit from the  Arizona  Department of EnvironmentaI
Qua lity (ADEQ). As pa rt of tha t process , an initia l Air Qua lity Impact Ana lysis  report was prepared
by S ie rra  Re se a rch in 2007 to a ddre ss  pote ntia l impa cts  of the  P roje ct. A copy of the  re port is
included as Exh ib it B-1 .

A cultura l re source s  surve y for the  Origina l Griffith S ite  wa s  conducte d by Gre ys tone  in 1998 to
mee t or exceed the  s tandards  of the  Arizona  S ta te  Museum for cultura l re source  inventorie s . The
survey contributed to S ection 106 consulta tion by Weste rn during prepa ra tion of the  Griffith ElS .
The  Griffith a rea  of dis turbance  is  in the  W%S W% of S ection 6. In addition, reconna issance  was
comple ted on the  entire  160 acre  Origina l Griffith S ite . The  Northe rn Arizona  Ene rgy P roject will
occupy the  northe rn mos t 700 fe e t of the  Origina l Griffith S ite  pre vious ly surve ye d for cultura l
resources.

The  results  of other site  surveys and environmenta l studies a re  discussed in subsequent sections of
this  a pplica tion. Exh ib it A describe s  land use , Exh ib it C addresses  whe the r the re  a re  sensitive
biologica l resources in the  Project a rea , Exh ib it D discusses other biologica l resources in the  a rea ,
Exh ib it E summarizes the results of the cultural resources survey and discusses the potentia l effects
on the  a rea 's  scenic qua lity, Exh ib it I discusses the  noise  impacts  tha t a re  expected.
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Exhibit B-1

EXHIBIT B-1 AIR QUALITY IMPACT ANALYSIS

Air Qu a lity

The Project will be located in Mohave County. The Project Property is bounded on the south
by Griffith, the western boundary is Apache Road; the northern boundary is Haul Road, and
easter boundary borders open land .

According to data from the Wester Regional Climate Center (2007), the climate in the
Project vicinity is moderate all year long with mild winter temperatures and cooler summers
than other parts of the state. Summer temperatures may go as high as 110 degrees. In the
winter, the lows may go down to the low 20's only periodically. The average daily
temperature during winter (December thru February) is 46-53°F. The average annual low
temperature is 54°F, while the average annual high temperature is 8] °F. The average annual
precipitation is 7.56 inches per year.

Existing Air Quality

The Clean Air Act (CAA) of l 970, 42 USC 7401 e t seq., as amended in 1977 and 1990, and
Title  40 of the  Code of Federa l Regula tions (CFR) Parts 50-99 are  the  basic federa l sta tutes
and regula tions governing a ir pollution in the  United S ta tes. The  CAA designates six crite ria
polluta nts  for which s e ve n na tiona l a mbie nt a ir qua lity s ta nda rds  (NAAQS ) ha ve  be e n
promulga ted to protect human hea lth and we lfa re . The  crite ria  pollutants  a re :

SulfUr oxides, measured as sulfur dioxide  (SON),

Particula te  matte r with an aerodynamic diameter less than or equa l to a  nomina l 10
microme te rs  (P Ml0),

Particula te  matter with an aerodynamic diameter less than or equal to a  nominal 2.5
microme te rs  (P M2.5),

Ca rbon monoxide  (CO),

Ozone  (OF);

Nitroge n dioxide  (NOT), a nd

Lead (P b).

The NAAQS are codified in 40 CFR Part 50 and are summarized inTableB-1. The Arizona
ambient air quality standards for criteria pollutants are the same as the federal standards.

Based on the NAAQS for each criteria pollutant, the U.S. Environmental Protection Agency
(EPA) classifies airsheds throughout country as attainment areas and nonattainment areas.
Attainment areas are airsheds that comply with NAAQS, while nonattainment areas are those
that do not. A given area can be classified as both attainment and nonattainment since the
NAAQS are pollutant specific. Mohave County is currently classified as an attainment area
for all criteria pollutants.

B1-1



TABLE B1-1 National Ambient Air Quality Standards For the Northern
Arizona Energy Project

Pollutant
Averaging

Time
Primary Standard

119Im
Secondary Standard

u91m3
so, Annua l] 80 (0.030 ppm

2 4 -H0 u # 365 (0.14 ppm)

3-Hourz 1,300 (0.5 ppm)

PM10 An n u a l'
24-Hw9 150 150

P M25 An n u a l' 15 15
24-H0ur2 35 35

CO 8-Hour 10,000 (9 ppm)

1-Hourz 40,000 (35 ppm)

Ozone 8- Hours 157 (0.08 ppm) 157 (0 .08 ppm)

no, Annual] 100 (0.05 ppm) 100 (0.05 p p m )

Lead Quarter] 1.5
Key:
pg/m micrograms per cubic meter
ppm = parts per million

I. Arithmetic mean.
2. Block average.
3. Rolling average.

TABLE B1-2 Arizona Ambient Air Quality Guideline Screening Values For
the Northern Arizona Energy Project

Pollutant
1-Hour
pg/m

24-Hour
pg/m

Annual
palm

Acetaldehyde 2300 1400 0.5

Ammon ia 140

Benzene 630 51 0.14

Elhylbenzene 4500 3500

Formaldehyde 20 12 0.08

He xa ne 5300 1400

Toluene 4700 3000

Xyle ne 5500 3500
Key:
pg/m micrograms per cubic meter

Exhibit B-I

Arizona  Depa rtment of Hea lth Se rvices  e s tablished the  Arizona  Ambient Air Qua lity
Guideline  (AAAQG) values for various toxic a ir pollutants  (TAps) in 1992. New projects
a re  re quire d to compa re  mode le d e miss ion ra te s  of pote ntia l TAPs  to de mons tra te
compliance with the AAAQG values. Table B-2 lists the potential project TAPs and their
respective AAAQG screening values.

B1-2



Exhibit B-I

Air Qu a lity Im p a c ts

The  regiona l a ir qua lity will not be  adve rse ly impacted by the  construction or ope ra tion of
this  P roject. An a ir qua lity pe rmit applica tion will be  filed with the  Arizona  Depa rtment of
Environme nta l Qua lity (ADEQ) in Fe brua ry 2007.

Construction Air Pollutant Emissions

At the Project S ite  and along service corridors within the Project area, a ir pollutant emissions
tha t result from the  opera tion ofvehicles  and genera tion offhgitive  dust during construction
activities are  expected to be  minor and temporary. Vehicular and crankcase  emissions from
ga s oline  a nd die s e l e ngine s  will comply with a pplica ble  EP A mobile  s ource  e mis s ion
regulations (40 CFR Part 85) by using equipment manufactured to meet these specifications.
During cons truction, fugitive  dus t ma y be  produce d a t the  P roje ct S ite  a nd Te mpora ry
Construction Area . Dust suppression activities, such as watering, will be  used as necessary
to minimize  these  potentia l impacts .

Air Pollutant Emissions from Operations

The  P roject includes  the  following sources  of a ir pollutants :

Four Ge ne ra l E le c tric  (GE) LM6000 P C S P RINT NxGe n com bus tion turbine
genera tors (CTGs), and

One  s ix-ce ll, 7,600 ga llon pe r minute  (rpm) chille r.

Anticipa ted emiss ions  leve ls  for the  a forementioned equipment a re  shown in Ta b le  B-3.
The  e m is s ions  da ta  a re  ba s e d on m a nufa c ture r-s upplie d  e m is s ion fa c tors  a nd a re
supplemented, where  necessa ry, with EP A de fault emiss ion factors  obta ined from AP -42
(EPA 2001). Emissions from the  CTGs will be  controlled through the  use  fan SCR system
and an oxidation ca ta lyst. Fig u re 3, S ite  La yout o f Power P lan t o f the  App lica tion shows
the  positioning of above  mentioned equipment on the  P roject S ite .

Air Quality Permitting Requirements

ADEQ is the lead air permitting authority for the Project. ADEQ's air quality regulations are
codified in Title 18 of the Arizona Administrative Code (AAC) Chapters. They incorporate
the federal program requirements listed in 40 CFR Parts 50-99 and establish permit review
procedures for all facilities that can emit pollutants to the ambient air. Any new facility or
modification to an existing facility is required to obtain an air quality permit prior to
initiating construction. Facilities can trigger additional review by EPA if emissions exceed
the major source thresholds listed in 40 CFR §52.2l(b)(l)(i). While the Project will not
exceed any federal significance thresholds, ADEQ has deemed that from a regulatory
process perspective, the Project qualifies as a minor modification to an existing major
stationary source, however, ADEQ has agreed to issue a separate permit for the Project. EPA
will be reviewing the permit application and ADEQ's proposed permit to ensure all federal
program requirements are met.

B1-3



Exhibit B-1

The remainder of this  section de ta ils  various applicable  permitting requirements, which the
Applicant is  address ing in its  pe rmit applica tion.

The pre-construction review process for new or modified major sources located in attainment
areas is called New Source Review (NSR), which may include a Prevention of Significant
Deterioration (PSD) review. This process is intended to keep new air emission sources from
causing existing air quality to deteriorate beyond acceptable levels. ADEQ has codified the
NSR program and federal PSD requirements in 18 AAC §Rl8-2-401, et seq. Since the
Project emissions will not exceed the significance thresholds for major modification (18
AAC §Rl8-2-101 .l06), no additional PSD analysis will be required.

ADE Q  ha s  de te nn ine d  tha t while  the  P ro je c t is  a  m inor s ourc e ,  fo r e va lua tion  o f
s ignifica nce , the  e mis s ions  ge ne ra te d by Griffith ne e d to be  include d in de te rmining
significance . Griffith is  a  Class I PSD facility. Therefore  the  Project will a lso be  classified as
a  Cla ss  I fa cility.

Other Applicable Requirements

40 CFR Part 60 establishes new source performance standards (NSPS) for specific emission

e t s e q. 40 CFR P a rt 60  S ubpa rt KKKK: S ta nda rds  of P e rform a nce  for S ta tiona ry
Combustion Turbines. Subpart Db lists  a ffected emission sources as sta tionary combustion
turbines with a  hea t input a t peak load equal to or grea t than 10 MMBTU/hr. Each CTG has
a  hea t input grea te r than 10 MMBTU/hr, the re fore  this  regula tion is  applicable .

the  Fe de ra l e miss ion s ta nda rds  tha t ha ve  be e n de ve lope d to a ddre ss  ce rta in individua l
haza rdous  a ir pollutants  (HAP s) and HAP  emiss ions  from a  va rie ty of source  ca tegorie s .
The  individua l HAP  rule s  a re  found in 40 CFR P art 61 and a re  typica lly re fe rred to a s  the
na tiona l emiss ion s tanda rds  for haza rdous a ir pollutants  (NES HAP s). The  P roject will not
emit any of the  individua l HAP s included in the  NES HAP s rule s .

The  source  ca te gory rule s , commonly re fe rre d to a s  the  ma ximum a chie va ble  control
te chnology (MACT) s ta nda rds  (40 CFR P a rt 63), a pply to fa cilitie s  tha t a re  cla ss ifie d a s
major sources of HAPs, and operate  affected equipment as listed in each standard. A facility
is  a  m a jor s ource  o f HAP s  if it e m its  a ny ind iv idua l HAP  in  e xce s s  o f 10  try o r a
combina tion of HAPs in excess of25 try. Because  the  P roject will not be  a  major source  of
HAP s , the  MACT provis ions  do not a pply.
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Table C-1 Special Status Plant Species Found in the Project Vicinity

Agency Designation Scientific name Common name
Potential habitat in

Project Area

U.S . Fish and
Wildlife Service
(US FWS )

endangered Purshia subintegra Arizona cliff}ose n o n e

US FWS greatened Pedioeacti4s siler Siler pincushion cactus none

USFWS threatened Cycladenia humility sep.
jonesii

Jones ' cycladenia non e

B LM sensitive Penstemon
albomarginatus

white-marginedbeardtongue moderate to high

BLM s ens itive Astragalus newberryi
vat.aquaria

Aquarius(Newbury's)milkvetch moderate to high

B LM s ens itive Purshia glandulosa Antelopebush n o n e

BLM sensitive Cordylanthus nevinii Nevin's  birds beak moderate to high

BLM sensitive Pelalonyx nitidus Mohave sandpaper bush non e

B LM sensitive Tetradymia argyraea Striped Horsebrush n o n e

B LM sensitive Fremontodendron
calzfornicum

California flannelbush moderate to high

B LM sensitive Pediocactus
peeblesianus $$p_

fckeiseniae

Fickeisen pincushion cactus n o n e

B LM sensitive Penstemon bicolorsep.
roses

two-color beard-tongue moderate to high

EXHIBIT C AREAS OF BIOLOGICAL WEALTH

Asstated in Arizona Corporation Commission Rules of Practice and ProcedureR14-8'-219:

"Describe any areas in the vicinity of the proposed site or route which are unique because of
biological wealth or because they are habitats for rare and endangered species. Describe the
biological wealth or species involved and state e/cts, ,j any, the proposed faeilities will have
thereon. "

BIOLOGICAL WEALTH

Threatened, Endangered and Sensitive Plant Species

A number of specia l sta tus plant species a re  found in Mohave  County. These  species include  those
designated as threatened, endangered, candidates for listing or sensitive by Federal agencies, as well
a s  those  of conce rn to the  S ta te  of Arizona . Table  C-1 conta ins  informa tion rega rding the  specia l
s ta tus  species  tha t have  potentia l habita t in Mohave  County. A few species  a re  known to occur in
lo c a le s  n e a r th e  P ro je c t  S ite . The s e  inc lude  white -m a rgine d  pe ns te m on (P e ns te m on
a lbom a rgina tUs ),  thre e  he a rts  (Trica rdia  wa ts onii),  a nd crownle s s  (or Uta h) m ilkwe e d vine
(Cynanchum utahense). Others could possibly occur due  to the  presence  of potentia l habita t in the
vicinity of the  P roje ct. The  only known popula tion of white -ma rgine d pe ns te mon in Arizona  is
located a t Dutch Fla t, approximate ly 15 miles southeast of the  Project. This penstemon, a  perennia l
found on s a ndy wa s he s  a nd a lluvia l te rra ce s  in de e p s a ndy s oils ,  grows  in a s s ocia tion with
creosotebush and cheesebrush (Rutman 1992).
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Table C-1 Special Status Plant Species Found in the Project Vicini

Agency Designation Scientific name Common name
Potential habitat in

Project Area

BLM sensitive Cynanchum utahense crownless (or Utah) milkweed
vine

moderate to high

BLM sensitive Tricardiawatsonii Three hearts moderate to high

B LM sensitive Phaeelia parishii Paris h phacelia moderate to high

B LM sensitive Astragalus
holmgreniorum

Paradox milkvetch n o n e

B LM sensitive Senna Armata shrubby senna moderate to high

State of Arizona salvage
restricted

Mammillariaviridylora varied fis hhook cactus n o n e

Table C-2 Special Status Wildlife Species Found in the Vicinity of the Project

Agency Designation Scientific name Common name
Occurrence in Project

Area
USFWS Threatened Gopherusagassizii Mojave Desert

tortoise
unlikely

USFWS Endangered Microbus mexicans
hualpaiensis

HualapaiMexican
vole

unlike ly

USFWS Endangered Gila elegant ponytail chub n o

US FWS Endangered Gila pa humpback chub n o

US FWS Endangered Xyrauchen lexanus razorbacksucker no

USFWS Endangered Gila seminude Virg in River chub no

US FWS Endangered Plagopterus
argenlissimus

w0undfin n o

USFWS Endangered Falco peregrine
analum

Americanperegrine
falcon

possible

USFWS Threatened Haliaeetus bald eagle pos s ible

Exhibit C

Source: Arizona office of theBLM1998

Threatened, Endangered or Sensitive Wildlife Species

The  United S ta te s  Fish and Wildlife  S e rvice  (US FWS ), the  Bureau of Land Management (BLM),
and the Arizona Game and Fish Department (AGFD) have identified the threatened, endangered and
se ns itive  wildlife  spe cie s  a s  occurring or pote ntia lly occurring within Moha ve  County. Ta ble  C-2
conta ins information regarding the  specia l sta tus wildlife  species which could have  potentia l habita t
in the  proposed Project a rea . The  Federa l lis t includes thirteen threa tened and endangered wildlife
species: Mojave  Desert tortoise (Gophe rus  agas s izii),Hua lapa i Mexican vole  (Mie rotus m e xic a n s
hua lpa ie ns is ), ponyta il chub (Gila  e le ga nt),  humpba ck chub (Gila cypher), ra zorba ck sucke r
(Xyra ue he n te ta nus ), Virgin Rive r chub (Gila  s e minude ), woundfin (P la gopte rus  a rge ntis s imus ),
Ame rica n pe re grine  fa lcon (Fa lco pe re grine  a na tum), ba ld e a gle  (Ha lia e e tus  le ue oce pha lus ),
Ca lifornia  condor (Gymnops  ea lgfornianus ), Me xica n s potte d owl (S trip  occ ide nta ls Lucida),
southwe s te rn willow flyca tche r (Empidona x tra illii e xtimus ) a nd the  Yuma  cla ppe r ra il (Ra llus
longiros tris  yuma ne ns is ) (Fowle r-P rops t, 1998). The  BLM ha s  ide ntifie d five  spe cie s  of spe cia l
conce rn: the ros y boa  (Licha nura  trivirga ta  gra tia ),  mounta in plove r (Cha ra drius  monta na ),
northe rn goshawk (Accipite r gentile s ), the  Hualapa i Pocket Gopher (Thomomys  umbrinus ) and the
Gila  monste r (Heloderma suspectum cincture ). Additiona lly the  AGFD ha s  ide ntifie d the  S onora n
De se rt tortoise  (Gopherus  agass izii) and grea te r weste rn mastiffba t (Eumops pe rotis  ca lyiirnicus ) a s
sensitive  species  tha t may a lso occur in the  vicinity of the  P roject.

C-2



Table C-2 Special Status Wildlife Species Found in the Vicinity of the Project

Agency Designation Scientific name Common name
Occurrence inProject

Area
leucoeephalus

US FWS Endangered Gymnops
gglff0rnfgnug

California condor possible

USFWS Threatened Slrix occidenlalis
lueida

Mexican spotted owl possible

USFWS Endangered Empidonax traillii

extimus
southwestern willow
Flycatcher

possible

USFWS Endangered Rallus /ongiroslris
manensis

Yuma rail clapper possible

BLM Sensitive Lichanura trivirgala
aliaI

rosy boa unlike ly

BLM Sensitive t71omomy.v umbrinus Hualapai P ocket
Gopher

possible

BLM Sensitive Accipiter genlilis Norlhem Gos hawk possible
B LM Sensitive Charadrius

monlanus
mountain plover possible

B LM Sensitive Heloderma
suspeclum einclum

Gila monster possible

AG FD Sensitive Gophers agassizii Sonoran Desert
tortoise

unlike ly

AGFD Sensitive Eumops perotis
cafzfornicus

greater wes tern
mas tiff bat

unlike ly

Exhibit C

Mo jave  Des e rt To rto is e (Gopherus agassizii)
The  Mojave  popula tion of the  dese rt tortoise  is  found north and west of the  Colorado River. It was
lis ted a s  "threa tened" unde r the  Ca lifornia  s ta te  Endange red S pecie s  Act (ES A) in 1989 and the
Fe de ra l Enda nge re d S pe cie s  Act in 1990. A se pa ra te , ge ne tica lly dis tinct popula tion of de se rt
tortoise  has  been identified eas t of the  Colorado Rive r in Arizona . The  primary reasons for lis ting
the Mojave population include deterioration and loss of habita t, collection for pets or other purposes,
e le va te d le ve ls  of pre da tion, dise a se , a nd the  ina de qua cy of e xis ting re gula tory me cha nisms to
protect desert tortoises and the ir habita t. The  USFWS has designa ted critica l habita t in Arizona  for
the Mojave tortoise. This habitat is limited to extensive areas of mesas and steep talus slopes in parts
of the  Bia ck Mounta ins . The  de s igna te d critica l ha bita t is  more  tha n 50 a ir mile s  north of the
P roject. It is  possible , a lthough unlike ly, tha t this  species  will occur nea r the  P roject S ite .

Hualapai Mexican Vole (Microbus mexicans hualpaiensis)
This species is endangered and has been steadily disappearing in its habitat for the last filly years.
However, when it is seen it is typically found in Northern Arizona including the Grand Canyon, and
the Flagstaff and Williams areas, and from Navajo Mountain in both Arizona and Southern Utah.
This species is also found in the Defiance Plateau in Arizona. The Hualapai mountain vole is
associated with the ponderosa pine-Gambel oak habitat type. The Hualapai Mexican vole is not
anticipated to occur on or near the Project Site because of the lack of suitable habitat.
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Exhibit C

Bo b ta il Ch u b (Gila  e legant)
The ponytail chub associated with open water areas  of large river channels . Based on the lack of
aquatic habitat, the ponytail chub do not occur on or near the Project Site .

Humpback Chub (Gila cypher)
Humpback chub are associated with deep, swift waters such as those found in canyons. Based on the
lack of aquatic habitat, the humpback chub do not occur on or near the Project Site.

Razorback Sucker (Xyrauchen te tanus )
The razorback sucker occurs  in both riverain s ituations and in impoundments . Based on the lack of
aquatic habitat, the razorback sucker does not occur on or near the Project Site.

Virg in  River Ch u b (Gila  s eminude)
The  Virgin Rive r chub occurs  within runs  and pools  ove r s ubs tra te s  of s and and s ediment in
phys ica lly and chemica lly unmodified a rea s  of the  Virgin Rive r. The  propos ed P roject S ite  is
outs ide  the  Virgin River Bas in.

Woundfin (Plagopterus  argentiss imus)
The woundfin is  found in the  Virgin River within Arizona,Nevada and Utah. The proposed Project
Site  is  outs ide the  Virgin River Bas in.

Peregrine Falcon (Falco peregrine anatum)
Peregrines occupy a wide variety of habitats. They are associated with open country near rivers,
marshes and coasts. Cliffs are the preferred nesting substrate, however, tall man-made structures
(i.e., high rise buildings and towers) may be used (Spahr ct al., 1991 ). Peregrines typically prey on
birds within 10 miles of the nest, however, 80 percent occurs within a l-mile radius of the nest
(Spahn et al., 1991 ). Although peregrines may forage over or migrate through the proposed Project
area, no peregrine nest sites have been identified within the vicinity of the Project Site.

Ba ld Eagle (Haliaeetus  Ieueoeephalus)
Although bald eagles may forage over or migrate through the proposed Project area, no bald eagle
nests or wintering roos ts  are  known to occur in the  vicinity of the  Project Site .

Feeding areas , perches  and night roos ts  a re  fundamenta l e lements  of ba ld eagle  winter range .
Though eagles  can fly as  far as  24 km (15 mi) to and from these  e lements , they occur primarily
where all three elements are available in close proximity (Swisher, 1964). Although eagle presence
in winter is  not necessarily related to open water (Swisher, 1964), eagles  usually occur near large
rivers  and lakes  (Sprunt and Ligas , l 963). Perches  a re  an es sentia l e lement in the  ba ld eagles
selection of foraging areas. Roosts are areas used for sleeping and providing protection from winter
storms. It is  possible that this species could occur in the vicinity of the Project area but there were no
observed perches or roosts on the Project Site. Therefore, no impacts to this species are anticipated.

California Condor (Gymnops callfornianus)
The California condor is the largest bird in North America with a wingspan of up to 9 feet.
Currently, 36 condors have been established into the wild at three sites in California and Arizona.
Sixteen are located in the Los Padres National Forest in California, liiteen at Vermillion Cliffs,
Arizona, and five at Ventana/Big Sur in California. These populations are currently being studied by
biologists. Although it is possible they could venture into the vicinity of the Project Site, it is
unlikely.
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Exhibit C

Me xic a n  S p o tte d  Owl (S trip occide nta ls  Lucida )
The  Mexican spotted owl typica lly nests  and roosts  in mixed conife rous forests  (Ganey and Ba lda ,
1989) or ponderosa  pine-Gamble  oak adjacent to riparian habita ts or in canyons. Based on the  lack
of suitable  habita t, the  Mexican spotted owl is  not expected to occur on or nea r the  P roject S ite .

So u th wes te rn  Willo w Flyca tch e r (Empidona x tra illii e xtimus )
The  flyca tche r bre e ds  in the  Unite d S ta te s  but winte rs  s outh of the  Unite d S ta te s . Ca lifornia ,
Arizona , and New Mexico comprise  the  majority of the  his toric and current range  of the  flyca tcher.
Flyca tchers  typica lly nest in cottonwood-willow associa tions a long streams, rive rs  or other we tland
areas  (Tibbe ts  e t a l., 1994). Although its  presence  is  possible , the  southweste r willow flyca tcher is
not expected to occur on or near the  P roject S ite , based on the  lack of suitable  habita t.

Yu m a  Cla p p e r Ra il (Ra llus  longiros tris  yuma ne ns is )
The Yuma clapper ra il inhabits dense catta il marshes a long the Colorado River. Marsh habita t losses
to rive r wa te r dive rs ion a nd da mming of the  Colora do Rive r, dre dging ope ra tions , mos quito
aba tement programs, and e ros ion control e fforts  have  a ll reduced nes ting habita t. (Monsoon and
Phillips, 1981). The  Yuma clapper ra il is  not expected to occur in the  vicinity of the  Project S ite  due
to the  lack of suitable  habita t.

Rosy Boa (Lichanura trivirgata Gracia)
This snake occurs in rocky brush lands and desert areas. They are attracted to areas of permanent
water, but water is not required for this species. The rosy boa feeds on small mammals and birds
usually at night (Stebbins, 1966). The rosy boa may occur in the vicinity of the Project Site.

Hualapai Pocket Gopher (Thomomys umbrinus)
This species of pocket gopher is typically found in Meadows with loose soils. It plays an important
role in aeration of soil. It is considered a sensitive species by the BLM. It is possible that this species
could occur in the vicinity of the Project site.

No rth e rn  Go s h awk (Acchrite r gentile s )
The Northern Goshawk inhabits forested regions of the  Northern Hemisphere . This goshawk prefers
conife rous  fore s ts , but will a lso inhabit deciduous  and mixed fore s ts  from sea  leve l to suba lpine
areas. It is  possible  tha t the  Northern Goshawk could transitorily occur in the  vicinity of the  P roject
S ite  but it is  unlike ly due  to the  lack of suitable  habita t.

Gila Monster (Heloderma suspeclum circum)
The Gila monster inhabits lower slopes of mountains and nearby outwash plains in arid or semiarid
areas. They frequently occur in canyon bottoms or arroyos with either permanent or intennittent
water and irrigated lands or rocky areas containing scattered brush (Stebbins, 1966). The Gila
monster may occur in the vicinity of the Project Site.

Mountain Plover (Charadrius monlanus)
The mountain plover occurs on the high plains of the semi-desert regions of the West. The mountain
plover is one of a limited number of shorebird species that lives mainly away from water. Plovers
occur in areas of scattered sagebrush and intermittent patches of bunch grasses and cactus
(Armbruster et al., 1983). The mountain plover may occur in the vicinity of the Project Site.
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Exhibit C

Sonora Desert Tortoise (Gopherus agassizii)
The "Sonoran population" of the desert tortoise is defined as those occurring south and east of the
Colorado River. This species occupies rocky and alluvial slopes of Mojave desert scrub and the
Arizona Upland and Lower Colorado subdivisions of the Sonora Desert (Murray and Dickinson,
1996).

preda tion, habita t destruction, degrada tion and fragmenta tion (Murray and Dickenson, 1996). As a
result of these  cumula tive  impacts , tortoise  were  extirpa ted from la rge  portions of the ir geographic
habita t. The three categories of desert tortoise  habita t designated by the BLM were established to set
goa ls  for the  m a na ge m e nt of de s e rt torto is e  a nd the ir ha bita ts ,  ba s e d on s e ve ra l c rite ria .
Management ofCategory I and II areas emphasize  maintenance of viable  desert tortoise  populations
in areas where  a ll Category I and most Category ll conflicts a re  resolvable . Category III habita ts a re
ge ne ra lly cha ra cte rize d by lowe r de ns itie s  of de s e rt tortois e  in a re a s  whe re  ha bita t ha s  be e n
degraded, or where  land ownership pa tte rns a re  such tha t e ffective  management is  difficult.

The  BLM has designated areas of Category II and Category III Desert tortoise  habita t in the  vicinity
of the  proposed Project. The  designated areas are  identified as the  Hualapai Foothills  (Category II),
Ra whide  Mounta in/Dutch Fla ts  (Ca te gory III), McConnico (Ca te gory III), a nd Hua la pa i North
(Ca te gory III). Thes e areas are  a ll south and east of 1-40 and not close  to the  Project S ite .

Greater Western Mastiff Bat (Eumops perotis ealwrnicus)
The greater western mastiffbat roosts in crevices and shallow caves on cliffs and rock faces. Roosts
typically have large openings below to allow the bats to drop several feet before existing the roost.
This species is not expected to occur within the vicinity of the Project Site because of lack of
suitable habitat.

P ote ntia l Effe cts
The construction and opera tion of the  Northern Arizona  Energy Project is  not expected to have  any
adve rse  impacts  on Fede ra l and/or s ta te  lis ted wildlife  and plant specie s  of specia l conce rn. S ite
reconnaissance and subsequent studies revealed no areas of suitable  habita t or known locations and
occurrences of these species within the Project Site . Several species do have the potential to occur in
the  vicinity of the  P roject S ite  but because  of the  previous construction and human activity directly
adjacent to the  P roject, it is  unlike ly tha t any of the  potentia l species  will occur a t the  P roject S ite .
Any impacts  will be  short-te rm during cons truction and minima l.

Eve n though the re  is  e xpe cte d to be  no impa ct, spe cia l protocols  will be  imple me nte d should a
species of specia l concern be  found on the  Project S ite  during construction. This includes but is  not
limited to: additiona l surveys on the  Project site , implementa tion of educa tion programs, mitiga tion
me a sure s  for dis turbe d ha bita t, a nd re pla ce me nt se e ding me a sure  for se ns itive  pla nts  tha t a re
dis turbed.
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EXHIBIT D BIOLOGICAL RESOURCES

As stated in Arizona Corporation Commission Rules of Practice and Procedure R]4-3-219:

"List the fish, will, plant I and assoeiatedforms oflz associated with the vicinity of the
proposed sites or route and describe the eats, if any, otherproposedfacilities will have thereon. "

Vegetation

The  P roje ct S ite  is  loca te d within a  bounda ry a re a  of five  province s , the  Gre a t Ba s in, Inte rior,
Moha ve , S e mide se rt a nd S onora n, e a ch re pre se nte d by one  or more  ve ge ta tion s e rie s . The
dis tribution of the se  se rie s  is  drive n by biotic re sponse s  to pre cipita tion, e le va tion, topogra phy,
exposure , soil type  and land use . Information regarding the  affected vegeta tion came from previous
soil surve ys , s ite  vis its , photogra phs , U.S . Fish a nd Wildlife  S e rvice  (US FWS ), Bure a u of La nd
Management (BLM) and Arizona  S ta te  agency publica tions and contacts , and academic/scienti fic
publica tions . More  de ta ile d de scriptions  of the  ve ge ta tion found in e a ch of the  suba re a s  of the
Project a rea  a re  provided in the  following paragraphs a fte r the  genera l discussion of the  provinces.
Ta b le  D-1 offers a  detailed description of the dominant plants and associated species for each series
of the  provinces .

|

The Great Basin province is typified by cold-temperate desert vegetation. This province includes
series dominated by woodland species ofjuniper (Junqrerus ) and pinyin pine (Pious edulis), desert
scrub species of cold-adapted sagebrush (Artemisia), saltbush (Atrzplex) and winter fat
(Krascheninnikovia), as well as warm-adapted species ofrabbitbrush(Chrysothamnus),blackbrush
(Coleogyne ramosissima), hopsage (Gracia) and horsebrush (Tetradymia). Few cacti establish in
this province. Those cacti which do are the smaller species such as pricklypear (Opuntia) and globe
cactus (Mammillaria). Species diversity is typically low and the overstay of a community may
often be dominated by only one species or by two or more species existing as co-dominants in an
even distribution or as intergraded patches of each dominant. Great Basin series are found in the
relatively colder, moister sites of the Project area, at higher elevations, on north-facing slopes or in
canyons.

The Interior province series are warm-temperate vegetation dominated by relict broadleaf deciduous
trees and shrubs. These communities are established in the canyons and stream valleys of the
proposed Project area which receive greater amounts of precipitation. This province is expressed
here by communities dominated by tamarisk (Tamarix), mesquite (Prosopis) and willow (Salix).

D-l
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Table D-2 Checklist of Plants Potentially Occurring within Vicinity of the
Project Site

Semi-Desert Grasslands
Tre e s
one -s eed junipe r Juniperus monosperma
mesquite Prosopisjuli era
Shrubs

acacia Aca cia  a pp.
de s e rt ha ckie Ce ltic  Ca llida
hopbus h Dodonaea viscose
joint-fir Ephe dra app.
ocoti l lo Fouquieria spenders
broom  s nakeweed Guierrezia sarothrae
creosote bush Larry tridentate
groundsel Seneca app.
soaptree yucca Yucca elate
Grasses and Forbs

poverty three-awn Aristida divaricala
sprucetop gram Bouteloua chondrosioides

s ideoa ts  gram 8. eurtipendula
bla ck gra m B. eriopoda
blue gram B. gracilis
ha t gra m 8. hirsute
broom gras s es Brome s  a pp.
buffalo grass Buchloe dactyloides
c  p ta n th Cryptantha app,
plains lovegrass Eragrostis intermedia
tanglehead Heleropogon conlortus
tobosa Hilario utica

Exhibit D

The Semidesert province is warm-temperate community of west central Arizona which occupies the
warmer mid-slope sites of foothills and higher mountain slopes in the proposed Project area.
Grassland typically establishes in the higher elevations of this zone and scrub on the lower. Plants
commonly found in these sites include gram grasses (8outeloua app.), three awns (Aristida app.),
curly mesquite grass (Hiiaria app.), yucca species (Yucca app.), cat-claw acacia (Acacia greggii)
and phedra species (Ephedra app.).

The  Moha ve  province  occupie s  the  colde r low e le va tion a lluvia l fa ns  (ba ja da s) a nd we ll-dra ine d
sandy fla ts . The  a lluvia l fans a re  hosts  to two provinces, with the  Mohave  occupying the  re la tive ly
colde r, mois te r s ite s , the  S onora n the  wa rme r. Moha ve  ha bita ts  a re  pa rticula rly dive rs e , with
es tablished popula tions  of endemic annua ls , including Euphorbia (spurge) species  and six-weeks
thre e -a wn (S tzpa gros tis  purge rs ).

The Sonoran province contains tropical-subtropical vegetation typical of Mexican deserts. Several
scrub series of this province occupy the warmer low elevation alluvial fans (bajadas) and well-
drained sandy flats of the west-facing slope of the Sacramento Valley. Although the species typical
of this community are the very large, tree-like cacti/succulents, in the vicinity of the Project Site this
province is co-dominated by creosotebush (Larry tridentate) and bursae (Ambrosia dumosa).
Table D-2 offers a checklist of plants which may be found in the vicinity of the Project Site.
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Table D-2 Checklist of Plants Potentially Occurring Within Vicinity of the
Project Site

lu pin e Lupine s  S p.
wolfta il Lycurus phleiodes

bus h  muhly Muhlenbergia porters

vine  mes quite  gras s Panicum obtussum

little bluestem Schizachyrium scoparium

bristlegrass Setaria Sp.

m a llows Sphaeralcea app.
W igh t s a c a ton Sporobolus wrightii

buffa lo gra s s Buchloe daegyloides

Cactus

hedgehog cactus Echinocereus Sp,

Wright pincushion Mammillariawrightii

prickly pears/chollas Opuntia app_

tree cholera O. imbricate

ArEngelman prickly O. phaeacantha

XE R O R IP A R IA N  H A B IT A T

Tre e s
crucifixion thorn Canolia holacantha

blue Paloverde Cercidium. oridum

smoketree Psorothamnus spinosus

mesquite Pros opis  app_
Shrubs

white -thorn a c a c ia Acacia consticta

c a tc la w A. greggii

des e rt broom Buccharis sarothroides

Anders on thombus h Lycium andersonii

cheesebush or burrobush Hymenoclea salsola

Grasses and Forbs

s and verbena A bronia app.

m ilk ve tc h Astragalus app,

s p ide rling Boerhaavia app.

bromegras s Bromus rubens

desert senna Cassia Armata

spurges Euphorbia app.

MO H AVE  D E S E R T S C R U B

Tre e s
Joshua tree Yucca breve alia

Shrubs

s a ltbus h A triplex app,

agave Aga ve  a pp,
whitebursae A ambrosia dumosa

white brittlebush Encella arinosa

joint-iir Ephedrafunerea

rou g h  join t-fir E. nevadensis

des e rt buckwhea t Eriogonum deserticola

desert trumpet E. in alum

hops age Grayia spinosa

SI1ak€wc€d Gufierreziamicrocephala

burrobush Hymenoclea salsola

Exhibit D
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Table D-2 Checklist of Plants Potentially Occurring Within Vicinity of the
Project Site

little-leaved ratany Krameria par vi era
creos otebus h Larry fridentata
Anders on thombus h Lyceum andersonnii
spiny mendora Menodom spinescens
t r ixi Trixie california
moha ve  yuc c a Yucca schidigera
Cactus

des ert c o  p h a n th a Coryphanlha vivipera vat. deserlii
engelmann hedgehog Echinocereus engelmanii
m a m m illa ria Mammillaria app.
cholla s , prickly pea rs Opuntia  a pp.
buckhorn cholera o. acanthocarpa
s ilver cholera o. echinocarpa
moha ve  P ric kly P e a r O. erinacea

Grasses and Forbs

Sand verbena A bronia app.
m ilk ve tc h Astragalus app.
Th ree  awn Aristida app.
spiderling Boerhaavia app.
bromegrass Bromes rubens
desert senna Cassia armada
s purges Euphorbia app..
sixweeks fescue Festuecaoelo/Zora
big galleta Hilario rigid
bus h muhly Muhlenbergia porters

Exhibit D

The Project a rea  is  within desert scrub community situa ted on west-facing a lluvia l fans. The  higher
loca tions a re  occupied by Mohave  creosotebush-bursage-mixed scrub on deeper, sandier soils  and
Mo h ave creosotebush-yucca  on soils  riche r in ca rbona tes . The  warmer, drie r, lower loca tions  a re
occupied by Sonoran creosotebush-bursage .

Wetlands
No wetlands occur on or near the Project Site. Wetlands in this part of Mohave County are limited
to relatively rare springs. Riparian crossings in the proposed Project area are dry washes which flow
only during storm events. Although the additional soil moisture during these brief periods is enough
to allow the growth of drought tolerant species like mesquite, the lack of residual soil moisture, and
the scouring of the high energy flow of these intermittent streams and the sediment deposition on
existing vegetation as waters recede prohibit the growth of most plants.

Po ten tia l Effec ts
Effects to vegetation will be associated with ground disturbance related to construction of the project
on the 8-acre site and the short pipeline and transmission line interconnections. Temporary
vegetation loss will occur from trampling and soil compaction during the construction activities
listed above. Revegetation with native seed mixes will greatly reduce the loss of biodiversity within
the proposed Project area. No long term effects on vegetation beyond the loss of the 8-acre site are
anticipated.
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Exhibit D

Wild life
Wildlife  expected to be  present in the  vicinity of the  Project S ite  include  big game, predators, small
mammals, songbirds, raptors and reptiles. Due to the  limited amount of permanent water resources
within the  a rea , aqua tic and amphibian specie s  do not occur. A checklis t of wildlife  which may in
the  vicinity of the  P roject S ite  is  found in Ta b le  D-3.

A number of big game mammals occur in the  a rea . Mule deer (Odocoileus  hemionus ) a re the  most
wide ly dis tribute d a nd popula r big ga me  spe cie s  within Arizona . The  P roje ct is  within mule  de e r
habita t, howeve r it is  not high qua lity habita t.

Desert bighorn sheep (Ovis canadensis nelsons) inhabit dry, desert mountain ranges within the Great
Basin, Mojave, Sonora, and Chihuahuan deserts. Sheep prefer foothills near rocky cliffs and
permanent water when seasonally available. Generally, sheep inhabit a summer range, near
available water sources and a winter range, that has good browse. Sheep are active during the day
with minimal activity during extreme temperatures and inhabit the rough terrain associated with the
canyons and cliffs within the Black Mountains west of the Sacramento Valley, over 10 miles from
the Project Site.

Within Arizona , ante lope (Antiloca pra  Ame rica na ) occur from the  deserts  to the  grasslands of the
high pla teaus. They prefer areas of grasses and scattered shrubs with rolling hills and dissected hills
and mesas (Hoffmeister, 1986). Antelope are  not anticipated to occur near the proposed Project Site .

Predators use habitat types within the proposed Project area. Typical species may include kit fox
(Vulpes macrotis), hooded skunk (Mephitis macroura), bobcat (Fells rufus), badger (Taxidea taxis),
striped skunk (Mephitis mephitis), and coyote (Canis Intrans). Mountain lions (Fells eoncolor)may
also occur in the mountains in areas where mule deer are abundant.

Numerous small mammal species occur in the v icinity including desert shrew (Notiosorex
crawford), California myotis (M/otis calyornicus), Yuma myotis (Myotis yumanensis), greater
western mastiff bat (Eumops perotis), Mexican free-tailed bat (Tadarida brasiliensis) antelope
jackrabbit (Lepus allen), Harris' antelope squirrel (Ammospermophilus harrisii) and mesquite
mouse (Peromyscus merriam). Within the Mohave habitat type the following species may occur:
spotted bat (Eudermamaculate), Arizona pocket mouse (Perognalhus ample), desert kangaroo rat
(Dzpodomys deserts) and desert woodrat (Neotoma Iepia'a)(Hall 1998).

Density and diversity of songbirds species within the proposed Project area varies by season.
Typical species include rock doves (Columba Livia), mourning doves (Zenaida macroura), lesser
nighthawk (Chordeiles acunpennis), common poorwill (Phalaenoptilus nuttallii), yellow-shaiied
flicker (Colaptes auratus), ash-throated flycatcher (Myiarchus cinerascens), western kingbird
(Tyrannus vertiealis), common raven (Corvus coral), verdi (Aurzparus flaviceps), cactus wren
(Campylorhynehus brunneicapillus), black-tailed gnatcatcher (Polioptila melanura), phainopepla
(Phainopepla niles) and white-crowned sparrow (Zonotrichia leucophrys).

Several raptor species are known to occur seasonally in the vicinity of the Project Site. Species
include turkey vulture (Catharses aura), golden eagle (Aquila chrysaclos), red-tailed hawk (Buleo
jamaieensis), American kestrel (Falco sparverius) and Harris's hawk (Parabuteo unicinelus
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Table D-3 List of Wildlife Which May Occur in the Vicini of the Project Site
BIRDS
Eared Grebe Podiceps nigricoilis
Turkey Vulture Catharses aura
Harris ' Hawk Parabuteo unicinctus
Red-tailed Hawk Buteo jamaicensis
American Kestrel Faleo sparverius
Gambol's Quail Callipepla  gambe lii
Killdeer Charadrius vocjfzrus
Rock Dove Columba Livia
White-winged Dove Zenaida asialica
Mouming Dove Z macroura
Inca Dove Scarda Ella Inca
Greater Roadrunner Geocoecyx call ornieus
Bam Owl Tyro alba
Wester Screech-owl Otis kennicottii
Great Homed Owl Bubo virginians
LesserNighthawk Chordeiles acutipennis
Common Poorwill Phalaenoptilus nuttallii
White-throated Swill Aeronaules saxatilis
Black-chinned Hummingbird Arehilochus alexandria
Anna's Hummingbird Calypte Anna
Costa 's  Hummingbird Calypte costae
Gila Woodpecker Melanerpes uropygialis
Ladder-backed Wood cher Dendrocopos scalars
Northe r Flicke r Colaptes ca et
Gilded Flicker c. auratus
Black Phoebe Sayornis nigricans
Say's Phoebe ISe a
Ash-throated Flycatcher Myiarchus cinerascens
Brown-crested Flycatcher M tyrannulus
Wester Kingbird Tyrannus verlicalis
Homed Lark Eremophila alpesiris
Norther Rough-winged Swallow Slelgidople xserripennis
Common Raven Corvuscoral
Verdin Auriparus./Iaviceps
Cactus Wren Campylorhynchus brunneicapillus
Rock Wren Salpinctes obsoletes
Canyon Wren Catherpes mexicans
Buick's Wren
Ruby-crowned Kinglet Regulus calendula
Black-tailed Gnatcatcher Polioptila melanura
Norther Mockingbird Minus palyglotlos
Curve-billed Thrasher Toxostoma curvirostre
LeConte's Thrasher T leeonlei_

Exhibit D

Reptile species known or expected to occur near the Project Site include desert iguana(Dispsosaurus
dorsal), zebra-tailed lizard (Callisaurus draconoides), desert collared lizard(Crotaphytus insulars),
western whiptail (Cnemidophorus Tigris), gopher snake (Pituophis melanoleucus), common
kingsnake (Lampropeltis getulus), speckled rattlesnake (Crotalus mitehellii) and Mohave rattlesnake
(Crotalus seutulatus).
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Table D-3 List of wildlife Which May Occur in the Vicing of the Project Site
Phainopepla Phainopepla niters
Loggerhead Shrike Lanius Iudovicianus
European Starling Sturnus vulgars
BelTs Vireo Vireo bellini
Solita Vireo Vireo solitaries
Wilson's Warbler Wilsonia drusilla
Norther Cardinal Cardinality cardinals
Pyrrhuloxia Cardinality sinuatus
Green-tailed Towhee Pipilo chlorurus
Canyon Towhee Pipilofuscus
Brewer's Sparrow Spizella brewery
Black~thr0ated Sparrow Aimophila bilineata
White-crowned Sparrow Zonotrichia Ieucoph s
Brown-headed Cowbird Molothrus aler
Hooded Oriole Iclerus cucullalus
Scott's Oriole Ielerus parisorum
House Finch Carpodacus mexicans
House Sparrow Passer domestics
MAMMALS
Desert shrew Notiosorex craw ordi
California Leaf-nosed Bat Maerotus call ornicus
Lesser Long-nosed Bat Leplo ceteris curosae yerbabuena
Yuma Myotis Myotis yumanensis
Cave Myotis M veld Er
California Myotis M call amicus
Wester Pipistrelle Pipislrellus Hesperus
Big Brown Bat Epfesicus cuscus
Souther Yellow Bat Lasiurus ego
Pallid Bat Antrozous pallidus
American Free-tailed Bat Tadarida brasiliensis
PocketedFree-tailed Bat 11 emorosacca
Desert Cottontail Sylvilagus audubonii
Black-tailed Jack Rabbit Lepus call ornicus
Harris' Antelope Squirrel Ammaspermophilus harrisii
Rock Squirrel Spermophilus variegalus
Round-tailed Ground Squirrel S. lereticaudus
Botta's Pocket Gopher Thomomys bot me
Arizona Pocket Mouse Perognathus ample
Bailey's Pocket Mouse P baileys
Rock Pocket Mouse P. intermedius
Desert Pocket Mouse P. penicillatus
Banner-tailed Kangaroo Rat Dipodomys spectabilis
Merriam's Kangaroo Rat D. merriam
Desert Kangaroo Rat D, deserli
Wester Harvest Mouse Reithrodontomys megalotis
CactusMouse Peromyscus eremicus
Deer Mouse p. maniculatus
Souther Grasshopper Mouse Onychomys torridus
Arizona Cotton Rat Sigmodon arizona
White-throated Wood Rat Neolomaalbigula

Exhibit D
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Table D-3 List of Wildlife Which May Occur in the Vicini of the Project Site
Desert Wood Rat n. lepidus
House Mouse Mus musculus
Coyote Canis Intrans
Kit Fox Vulpes macrotis
Gray Fox Uroeyoncinereoargenteus
Badger Taxidea taxis
Wester Spotted Skunk Spilogale gracilis
Mountain Lion Fells concolor
Bobcat Fruus
Collared Pecca Tayassu tcyacu
Mule Deer Odocoileus hemionus
REP TILES  AND AMP HIBIANS
Toads
Couch's Spadefoot Toad IScaphio .vcouehi
Souther SpadefootToad S multipicatus
Sonoran Desert Toad Bu 0 alvarius
Great Plains Toad 8. cognates
Sonoran Green Toad B. debility

a 0Red-s tied Toad B. punctatus
Tortoises/Turtles
Desert Tortoise Gopherus agassiz
Lizards
DesertBanded Gecko Coleen variegafus
Chuckwalla Sauromalus obesus
Desert Iguana Dipsosaurus dorsa/is
Zebra-tailed Lizard Callisaurus draconoides
Long-nosed Leopard Lizard Gambelia wislizenii
Desert Spiny Lizard Sceloporus magister
Side-blotched Lizard Ula stansburiana
DesertHomed Liza rd Pp nosoma pla rhinos
Regal Homed Lizard P. solace
Tree Liza rd Urosaurus ornate
Long-tailed Brush Lizard u. graeiosus
CollaredLizard Crolap tis collards
Western Whiptail Cnemidophorus Tigris

I \Canyon S tied Whiptail C, burt
Gila Monster Heloderma suspectum
Snakes
Wester Blind Snake Leplophlops humility segregus
Spotted Leaf-nosed Snake Phyllor fichus decurtatus
Saddled Leaf-nosed Snake P. brownie
Coachwhip Sonoran Whipsnake Maslicophis agellus M. bilineatus
Desert Patch-nosed Snake Salvadora hexalepis
Glossy Snake Arizona elegant
Gopher Snake Pituophis melanoleucus
Common Kingsnake Lampropeltis gelulus
Long-nosed Snake Rhinochei/us lecontei marciano
Ground Snake Sonora semiannulate
Banded Sand Snake Chilomeniscuscincture
Western Shovel-nosed Snake Chionaclis occipitalis

Exhibit D
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Table D-3 List of Wildlife Which May Occur in the Vicini of the Pro'ect Site
Night Snake Hypsiglena torquata
SouthwesternBlack-headed Snake Tanlilla hobartsmithii
Arizona Coral Snake Micruroides Eu xanlhus
Lyre Snake Trimophodon biscutatus
Western Diamondback Rattlesnake Crotalus atrox
Speckled Rattlesnake c. mitchell
Mohave Rattlesnake c. SCIUIIIHUIS

Exhibit D

P o te n t ia l Effe c t s
P ote ntia l im pa cts  to  wildlife  a s s ocia te d with  the  cons truction of the  P roje c t will be  m inim a l be ca us e
o f th e  lim ite d  a m o u n t  o f h a b ita t  th a t  will b e  im p a c te d  b y th e  P ro je c t .  C o n s t ru c t io n  a c t ivit ie s

a s s oc ia te d  with  the  P ro je c t will m in im a lly d is tu rb  b ird s ,  s m a ll m a m m a ls ,  re p tile s ,  a nd  b ig  ga m e
m a m m a ls  curre ntly u tilizing  the s e  ha bita ts .  The  s hort-te rm  dis p la ce m e nt of a n im a ls  will be  re la te d
to  the  incre a s e d a c tivity a nd nois e  a s s oc ia te d  with  cons truc tion .

These construction effects are expected lessened by the fact that the Project will be built next to
Griffith, an existing power generation facility. Operation of the existing facility already generates
noise and has associated human activity.

Lo n g -te n n  e ffe c ts  in c lu d e  m in im a l h a b ita t  lo s s  o n  th e  8 -a c re  s ite . S in c e  a ll o f th e  h a b ita t s
e ncounte re d on or ne a r the  P roje c t S ite  a re  wide ly d is tribute d in  the  re gion,  los s  of s m a ll portion of
this  ha bita t will not a ffe ct the  via bility of a ny s pe cie s .  Ripa ria n a nd we tla nd a re a s ,  which e xhibit the
gre a te s t a bunda nce  of d ive rs ity within  the  de s e rt com m unitie s ,  will not be  im pa cte d,  s ince  the y a re

not pre s e nt on or ne a r the  propos e d P roje ct S ite .
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EXHIBIT E SCENIC AREAS, HISTORIC SITES AND STRUCTURES,
ARCHAEOLOGICAL SITES

As stated in Arizona Corporation Commission Rules ofProctice and Procedure R14-3-219:

"Describe any existing scenic areas, historic sites and structures or archaeological sites in the
vicinity of the proposed facilities and state the effects, 1] any, the proposed faeilities will have
thereon. "

S CE NIC ARE AS NIS UAL RE S OURCE S

The  P roject S ite  is  in a  trans ition a rea  be tween the  Bas in and Range  and the  Colorado P la teau
phys iographic provinces . The  landscape  of the  genera l a rea  is  characte rized by mounta in ranges
tre nding north a nd s outh with long, line a r va lle ys  in be twe e n the  ra nge s . Ge ologic forma tions
provide a  diverse , scenic terra in. The Project S ite  lies  within the  Sacramento Valley, adjacent to the
wes te rn and northern margins  of the  Hua lapa i Mounta ins . The  va lley cons is ts  of broad, exposed,
fla t to undula ting te rra in sparse ly vege ta ted with low growing desert s crub. Much of the  land in the
valley outs ide  of Kingman is  la rgely unmodified. These  areas  include  lands  under management by
the  Bureau of Land Management. The  Hualapai Mounta ins  to the  eas t and the  Black Mounta ins  to
the  wes t provide  a  s cenic backdrop to views  of the  va lley.

The Project Site is located on private lands approximately 0.25 miles west of Interstate 40 (I-40).
The surrounding landscape, as seen from the highway, consists of sparsely vegetated, flat terrain
backdropped by nearby mountains, The affected viewshed contains the project site, the 1-40 corridor
to the north and south of the site, and surrounding public and private lands that will provide a view
of the Project. Distance and intervening landforms to the northeast of the site exclude existing and
proposed residential development, and the city of Kinsman from the v iewshed area. Field
reconnaissance verified that the proposed facilities will not be visible from scenic highway corridors
(Oat ran Road) and existing and proposed residential developments in nearby Golden Valley.

The scenic quality of the landscape within and surrounding the Project Site is low because the site is
located within the 1-40 Industrial Corridor, which contains existing industrial development. Scenic
quality is also low because of the lack of variety and contrast in iandfonn, vegetation, and interesting
features, and because the characteristic landforms and desert vegetation is common throughout the
affected viewshed and the surrounding desert landscape. The sensitivity level, which is a measure of
public concern for quality, is low because the majority of viewers will be traveling at highway
speeds on 1-40, therefore the Project Site is within the viewshed of motorists for a very brief period
of time. In addition, views in the foreground distance zone of any viewing area, including the
highway, is dominated by the existing Griffith Energy Project (Griffith), a 600 MW combined cycle
electric generating facility located just south of the Project Site. There are no significant scenic
resources in the vicinity that will be affected by the Project.

The Mohave County General Plan has developed Scenic Resource Goals to preserve, protect and
enhance scenic routes and vistas that characterize the rural beauty of Mohave County. In order to
implement the goal, the county has identified key scenic routes throughout the county. The scenic
routes closest to the Project site are I-4() north of the intersection of State Route 66 (Oat ran Road),
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Exhibit E

and Oat ran Road be tween Oat ran and I- 40. Outman Road is  part of historic Route  66, a  Nationa l
Back Country Byway. The  Project S ite  is  not within the  viewshed of these  key scenic routes. Griffith
is  a lso not vis ible  firm the  scenic route s .

Potential Effects on Scenic Quality
Potential visual effects from the development of the Project will be changes to the physical setting
and visual quality of the landscape and views from sensitive viewpoints, including travel routes,
residences, and popular use areas. The Project will not change the character of the existing
landscape. The Project will repeat the fem, line, color, scale, and texture elements of Griffith, which
characterizes the existing landscape and is in close proximity to the Project Site.

The Project will be  an obvious addition to the  existing industria l character of the  landscape, as it will
be  within the  vie wshe d of tra ve le rs  on the  1-40. The  ge ome tric, re cta ngula r block forms  of the
P roje ct will be  vis ible  from the  highwa y but will be  pa inte d to ble nd with la ndsca pe  colors  a nd
Griffith, and will re sult in a  low to mode ra te  contra s t with the  surrounding landscape .

The  mos t vis ible  compone nt of the  P roje ct from a ll vie wpoints  will be  the  e xha us t s ta cks . The
Project will not include  cooling towers, therefore  there  will be  no visua l impact from a  steam plume
emanating from the  Project. Each of the  four (4) CTGs will have  an a ttached exhaust stack tha t will
be  approximate ly 85 fee t in he ight and 10 fee t in diamete r, The  four (4) exhaust s tacks will crea te
new linea r and ve rtica l forms tha t will be  obvious to viewers  on 1-40. However, the  P roject s tacks
will be  smalle r in sca le  tha t those  exis ting a t Griffith with a  he ight of l30 fee t. Because  the  P roject
s tacks  will repea t the  exis ting line  and form, but will be  sma lle r in sca le  than the  exis ting Griffith
s ta cks , the y will be  difficult to disce rn whe n vie we d from most vie wing a re a s , de pe nding on the
angle  of view. The  P roject will not be  vis ible  from exis ting or proposed re s identia l deve lopments
north and west of the  Project S ite . Viewed from the  three  wilderness areas in the  vicinity, the  Project
will be  difficult to disce rn from Griffith a nd the  surrounding fa cilitie s  a s  vie we d from the  thre e
wilderness areas.

The Project will be artificially lighted as necessary to enhance the safety of Project personnel.
Night-lighting will increase the v isibility of the facility to all v iewpoints. The light, glare or
backscatter illumination visible to sensitive viewpoints will be minimized by the use of directional
shielding flights. The off-site visibility and potential glare of the lighting will be restricted by the
screening structures to be placed around the facility's major equipment, specification of non-glare
fixtures, and placement of lights to direct illumination into only those areas where it is needed.

The Federal Aviation Administration (FAA) requires that any permanent object that exceeds an
overall height of2()0 above ground level or exceeds any obstruction standard contained in FAR Part
77 (2000a) be lighted with a flashing lighting system. Because the exhaust stacks are 85 feet in
height and more than three nautical miles from the nearest airport (as per FAR Part 77), blinking
safety lights will not need to be installed (FAA 2000b).

There will be no effects to visual resources from the construction and operation ofinfrastructure for
gas, water, and electric interconnections as these interconnection facilities will be accessed within
the Project Property or the adjacent Griffith property.
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Exhibit E

SENSITIVE VIEWPOINTS

Sensitive viewpoints consist of locations from which a significant number of people who have a
concern for scenic resources will view a landscape, or will be exposed to project activities. Sensitive
viewpoints are generally located on transportation routes, residential areas and recreational use areas.

Key Observation Points (KOPs) have been selected that represent sensitive viewpoints located in on
nearby transportation routes and residential areas. These KOPs were used to evaluate the impact to
visual quality from the construction and operation of the Project. Figure E-1 provides a map that
illustrates where these photos were taken.

The  CTGs, exhaust s tacks, and associa ted facilitie s  will be  vis ible  from viewpoints  a long 1-40 but
will be  difficult to dis ce rn from the  s urrounding la nds ca pe  a t more  tha n a  one  mile  dis ta nce ,
depending on the presence of intervening landforms. This is because the Project components will be
painted to hannonize with the colors of the  surrounding landscape, so that the  small scale  and colors
of the  facilities will tend to blur form, line , and textura l contrasts a t longer distances. In addition, the
proje ct compone nts  will be  ve ry s imila r in a ppe a ra nce  (a lthough s ignifica ntly sma lle r in s ize ) to
those  exis ting a t Griffith.

Eight KOPs were selected to represent viewsofthe Project Hom 1-40 and nearby county roads that
cross through undeveloped areas currently designated as a Rural Development Area in the Mohave
County General Plan. There are currently no existing or proposed residential developments for these
lands, however, there is potential for residential development in the future. The KOPs were selected
to best represent a significant number of people with a concern for visual quality that will view the
Project.

KOP I is  loca ted 0.3 mile  northeast of the  northeast comer of the  P roject S ite  on southbound 1-40.
The  view faces  southeast toward Haul Road, the  northeast comer of the  P roject S ite  and Griffith.
Ha ul Roa d is  a t the  north bounda ry of the  P roje ct P rope rty. Fig u re E-2 provide s  a  photo tha t
illustra tes the appearance of the existing landscape and a  simulation of the Northern Arizona Energy
P roje ct.

KOP  2 is  loca ted on the  southeas t comer of Haul Road and the  north te rmina ting end of Apache
Road about 0.2 miles from the northwest comer of the Project S ite . The view faces southeast toward
the  west s ide  of the  P roject S ite  and the  northwest s ide  Griffith. Fig u re E-3 provides  a  photo tha t
illustrates the appearance of the existing landscape and a  simulation of the Northern Arizona Energy
P roje ct.

KOP 3 is located on Apache Road about 0.85 mile from the southwest comer of the Project Site. The
view faces northeast, providing a view of Griffith. Figure E-4 provides a photo that illustrates the
appearance of the existing landscape and a simulation of the Project to the north of Griffith.

KOP 4 is located on Apache Road about 0.64 mile ham the northwest comer of the Project Site.
The view faces southeast, providing a view of Griffith. FigureE-5 provides a photo that illustrates
the appearance of the existing landscape and a simulation of the Northern Arizona Energy Project.
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KOP 5 is located on southeast comer ofShinarump Road and Sacramento Road about 7.5 miles from
the  northwe s t come r of the  P roje ct S ite . This  KOP  is  loca te d in a n a re a  whe re  future  re s ide ntia l
de ve lopme nt ma y occur. The  vie w fa ce s  southe a s t towa rd the  loca tion of P roje ct a nd Griffith.
F ig u re E-6 provides a  photo of this  view tha t illustra tes  tha t the  P roject and Griffith a re  not vis ible
from this  loca tion.

KOP 6 is  loca ted on southeast comer of Aquarius  Road and Yuma Road about 3.8 miles  from the
northwest comer of the  P roject S ite . This  KOP  is  a lso loca ted in an a rea  where  future  re s identia l
development may occur. The  view faces southeast toward the  Project S ite . Fig u re E-7 provide s  a
photo of this  view tha t illus tra te s  tha t the  P roject and Griffith a re  not vis ible  from this  loca tion.

KOP 7 is  loca ted on southeast comer of Oa t ran Highway (Historic Route  66) and Quartzite  Road
a bout 3.5 mile s  from the  northwe s t come r of the  P roje ct S ite . This  KOP  is  a lso loca te d on the
historic highway and near an area  where  future  residentia l development may occur, The  view faces
southeas t toward the  loca tion of the  P roject S ite . Fig u re E-8 provide s  a  photo of this  vie w tha t
illus tra te s  tha t the  P roject and Griffith a re  not vis ible  from this  loca tion.

KOP 8 is located midway between Dawson Drive  and Quartzite  Road on Centennia l Road about 2.4
mile s  from the  northwest comer of the  P roject S ite . This  KOP  is  loca ted in an a rea  whe re  future
residentia l development may occur. The view faces southeast andFig u re E-9 provides a  photo tha t
illustra tes tha t the  Project is  difficult to see  next to Griffith because  of the  small sca le  of the  Project
a t this  distance .
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CULTURAL RE S OURCE S

Based on current inventories, archaeological and historical overviews, and previous surveys on this
site, the proposed Project area is expected to contain few, if any prehistoric or historic cultural
resources.

Cultural resources in the open basin of the Sacramento Valley are  genera lly wide ly dis tributed a t low
dens ity and occur as  e ither spa tia lly narrow and linear or small and point-focused entities . His toric
cultural resources  are  likely to be  more common eas t of the  Project area  a long the  his toric corridors
of Route  66 a nd the  AT&S F ra ilroa d, a nd in the  foothills  of the  Hua ia pa i Mounta ins . Re vie w of
AZSITE records , and s ite  ca rds  and other records  a t the  Arizona  S ta te  Museum (ASM), and BLM
Kins ma n office  ide ntifie d four pre vious  cultura l re s ource  s tudie s  a nd two forma lly re corde d
pre his toric or his toric cultura l re s ource  s ite s  within one  mile  of the  P roje ct a re a . Thre e  of the
pre vious  cultura l re s ource  inve s tiga tions  we re  for the  e xis ting Griffith a nd a s s ocia te d utility

Previous  environmental analyses  that included areas  within or nea r the  project (BLM 1996, Wes te r
and BLM 1999) indica ted a  very low probability of cultura l resources  in the  P roject a rea . Potentia l
resources  identified in nearby s e ttings , such as  the  foothills  of the  Hua lapa i Mounta ins , included,
prehis toric rock rings , prehis toric and his toric tra ils , and his toric roads , ra ilroads , and utility lines .
P re his toric a nd his toric re s ource s  in the  ge ne ra l re gion, principa lly in ne a rby mounta in ra nge s ,
include  rockshelters , prehis toric and his toric artifacts  sca tte rs , rock rings  and cleared circles , tra ils ,
rock art, hearths  and roas ting pits , roads , ra ilroads , cairns , and mining prospects . Cultural resources
mos t like ly to occur in a  se tting like  the  Project a rea  a re  foot tra il s egments  and grave l prospects .

The  P roject a rea  was  within the  survey comple ted for Griffith (Ezzo and Spa th 1998). The  survey
ide ntifie d no cultura l re s ource s  a nd no a re a s  of Holoce ne  de pos ition tha t might conta in burie d
cultura l mate ria ls  or fea tures . No surface  or subsurface  cultura l resources  exis t within the  P roject
a re a . Cons truction, ope ra tion, a nd ma inte na nce  of the  P roje ct will not a dve rs e ly impa ct a ny
s ignifica nt his toric prope rtie s . Cultura l re s ource  cle a ra nce  is  re comme nde d for the  P roje ct. If
unanticipated cultural materials  or unmarked human remains  are discovered during construction, the
contra ctor will be  re quire d to ce a s e  work in the  imme dia te  vicinity of the  dis cove ry a nd ta ke
appropria te  measures  to protect the  remains  from further inadvertent or intentional dis turbance . An
archaeologica l contractor will be  contacted immedia te ly to identify and eva lua te  the  remains , and
S ta te  His toric P re s e rva tion Office  (S HP O) will be  notifie d within 24 hours  of the  dis cove ry a nd
pre liminary as sessment.
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NORTHERN ARIZONA ENERGY PROJECT

Figure E-1
KOP Locations
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NORTHERN ARIZONA ENERGY PROJECT

Fig re E-2
Photo Simulation
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Existing Condition
Looking southwesterly from Interstate 40 down Haul Road at existing Griffith Energy Project.

Photo Simulation
Simulation of Northern Arizona Energy Project from Interstate 40 looking down Haul Road.
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NORTHERN ARIZONA ENERGY PROJECT

Figure E - 3

pwora Sim ulation
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Existing Condition
Looking southeast from intersection of Haul Road and Apache Road at existing Griffith Energy Project.

Photo Simulation
Simulation of Northern Arizona Energy Project from the intersection of Haul Road and Apache Road looking southeast.



NORTHERN ARIZONA ENERGY PROJECT

Figure E-4
Photo Simulation
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Existing Condition
Looking northeast from Apache Road at existing Griffith Energy Project.

Photo Simulation
Simulation of Northern Arizona Energy Project from Apache Road.



NORTHERN ARIZONA ENERGY PROJECT

Fig re E-5
Photo Sim /aHa
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Existing Condition
Looking southeast down Apache Road near Dawson Drive at existing Griffith Energy Project.
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Photo Slmulatnon
Simulation of Northern Arizona Energy Project downApache Road near Dawson Dive.
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EXH.lBIT F RECREATIONAL PURPOSES AND ASPECTS

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14-3-219:

"State the extent, Wily, the proposed site or route will be available to the publiefor recreational
purposes, consistent with safety considerations and regulations, and attach anyplans the applicant
may nave concerning the development oft re recreational aspects of the proposed site or route. "

RECREATIONAL P URP OS ES  AND AS P ECTS

Neithe r the  applicant nor juris dictiona l agencies  have  propos ed any plans  for the  deve lopment of
recrea tiona l facilitie s  as socia ted with the  P roject. The  cons truction, opera tion and maintenance  of
Project will be  cons is tent with s a fe ty cons idera tions  and not open to public acces s .

There  is  currently no developed recreation near the  Project area . No s ignificant recreation occurs  on
or around the  Project S ite . Dispersed activities  such as  hunting and off-road vehicle  (ORV) uses  do
occur on public lands  in the  genera l a rea .
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EXHIBIT G CONCEPTS OF TYPICAL FACILITIES

As stated in Arizona Corporation Commission Rules ofPraetice and Procedure R14-3-219:

"A ttaeh any artist's or arcniteet's conception of the proposed plant or transmission line structures
and switehyards which applicant believes may be informative to the committee. "

Figure  G-1 contains a rendering of the Northern Arizona Energy Project.
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EXHIBIT H EXISTING PLANS

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14-3-219:

"To the extent applicant is able to determine, state the existingplans of the state, local government,
andprivate entiliesfor other developments at or in the vicinity oft re proposed site or route. "

Existing and planned land uses in the  area  are  described in Exh ib it A. Fig u re s A-1, A-2,. a nd A-3
show the  existing and future  land uses within the  P roject s tudy a rea . The  planned land uses for the
lands surrounding the  1-40 Industria l Corridor include  Rura l Development, Suburban Development,
and Urban Deve lopment Areas  a s  shown on Fig u re A-3. S e ve ra l areas nea r the  P roject P rope rty
have  been pla tted for subdivis ion, howeve r, the re  a re  currently no housing deve lopments  on the
pla tted subdivis ions  in the  vicinity of the  P roject P rope rty a s  shown on Fig u re A-2 .

The Project will be  fully compatible  with the  County's  Zoning Regula tions and planned land uses for
the  1-40 Industria l Corridor and will comply with the  industria l pe rformance  s tanda rds  for the  MX
zone . No existing or planned deve lopments of government or priva te  entities a t or near the  P roject
S ite  we re  ide ntifie d tha t will conflict with the  Northe rn Arizona  Ene rgy P roje ct.

AGENCY AND PUBLIC COORDINATION

The  Applicant conducted a  public outreach program to inform the  public about the  P roject and to
solicit input from the  community, In a ddition, a s  pa rt of the  EA proce s s , a  public involve me nt
program is  be ing advanced by Western for this  P roject to provide  information to federa l, s ta te , and
loca l government agencies  and priva te  entitie s , to solicit information, to obta in comments , and to
identify issues  pe rtinent to this  P roject. A summary of the  agency mee tings, public mee tings, and
Native  American consulta tions, public contact le tters, public response  comments and public notices,
and a  fact sheet are  presented in Exh ib it  J .

Ta b le H-1 identifies the  individuals and entities that have been contacted to obtain their input on the
P roje ct. .

H-1



Table H-1 Property Owners within 5 Miles Of Project
OWNER NAME PARCEL

A/M GAS N GO INC 50 215-15-155A

ADAMS  ROS EMARY 209-05-107

ALANIZ ANDREW D 209-27-013

ALLEN KELLY 215-15-090A

APACHE TRUST 215-02-113

APPLEBY J OHNETAL J T 215-12-087E

AP S K REALTY I 215-23-003

ARELLANO ARACELI E 215-12-166D

ARNOLD BRUCE JR & SARA T TRUSTEES 215-22-009

ARNOLD CLINT J ASON 215-08-024E

ARNOLD RALP H & BARBARA J T 215-03-075

AVERETT SANDRA 209-07-214

AVERETT SANDRA 209-07-218A

AVILA DANIEL s  & ELKE K J T 215-02-099

AWBF INC 215-03-012

BAIER GARY L CPWRS 50 215-02-053

BAKER DONNA L 209-02-031

BANUELOS GEORGE & MONICA CPWRS 209-04-022

BARNES  MARIAM 209-05-007

BARNETT KEITH & MARJ ORIE TRUSTEES 215-11-056

BASSETT EARL L 209-04-173

BAYARD SHEILA M ETAL 215-03-109A

BEDOW SHIRLEY SURVIVING TRUSTEE 209-05-041

BEEZER TIM & CAROL J T 215-02-242

BEKO LAY CHARLOTTE S 209-07-127

BEKOLAY PAUL W 209-19-041

BENIGAR J AMES & TREVA J T 215-05-243

BENNETT GEOFF & MAUREEN 215-13-067B

BERNATZKE FREDRICK GEORGE 215-04-010

BEVIS J OHN & SHARON JT 215-15-088A

BIRDSELL RONALD & ROBERTA JT 209-13-055

BLACKSTOCK TWILA 209-03-053

BLAIR MICHAEL E & BARBARA A J T 209-03-129
BLAKE CORRIGAN & BLAKE INVESTMENTS LLC 209-03-224

BLANCO ANNA B 209-07-012

BOARDMAN ERWIN J & RUTH L TRUSTEES 215-02-185

BUCK THOMAS R 215-14-038

BOMARETO GEORGE 215-11-196

BONE RICHARD & GLENDA J T 209-12-055

BOROS JOHN &MARY J T 215-04-097

BOSZE ALEX JT 34 215-02-056

BOTTOMS  BILL & AMANDA J T 2I5-15-05813

BOWERS  WILLIAM 209-33-006

BOYLES J AMES & CYNTHIA J T 209-06-095B

Exhibit H
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Table H-1 Property Owners Within 5 Miles Of Project
OWNER NAME PARCEL

BREMERMAN WILLIAM & J OAN J T 215-03-066
BRESNAHAN CAROLYN 209-03-199
BREWER JESS D & DIXIE L J T 215-11-118
BRITTON ALAN D 209-09-143

BROWN KAREN L 215-23-011
BROWNELL DANIEL H & LUCILLE J  CPWRS 209-04-086

BRUCE DAVID 215-14-086A
BRUCE DAVID R 215-14-087

BRUNELLE LEON F 215-04-035

BRYANT ROY D J R & LINDA D J T 209-20-038
BTp#1-05 215-06-023
BUCHANS J EANNE TRUSTEE 209-22-012A
BURCH JENNIFER BROWN 215-I5-095D
BURCH STEVEN & KATHY CPWRS 215-15-097
CABAN ARMANDO J  & GAYLYNN E J T 215-02-164
CALDWELL DANIEL E 209-02-197
CALVERT GENE T & MARJ ORIE Y J T 209-07-047
CAMERON J OHN & NANCY J T 209-07-178
CAMUS FRANK ETAL 215-1 1-038

CANO RAUL R 209-19-070

CAREY DAVID R 215-15-117A
CARLSON WENDY 209-02-065
CARLTON ROY & ELIZABETH J T 208-29-126B
CARRER DoR1 s 215-04-008E
CE] LLC 215-07-017B
CHAMBERS J USTIN 215-08-039A
CHANDLER LINDA R 209-06-069
CITY OF KINGMAN 2I5-0l-017
CLARK COUNTY LAND DEVELOP MENT 2I5~07-103B
CLARK NANCY 215-I5-073A
CLOOS THOMAS L ETAL J T 209-02-154
COBB VAN D & SONIA J T 2 I5-22-007A
CONNORS TERRY IN TRUST FORO 215-I5-069A
COOK ROY D & PEGGY J  JT 209-05-013
COPPIE PAUL JT 50 215-06-068
CORRAL EULOGIO 209-06-175
CORRIGANROBERT 209-03-074
Cox MICHAEL G & NICOLE LEANDA J T 209-07-096
COX WILLIAM GUY & BETTY 215-1]-136
CRAIN ROY E & NISSA A 2I5-}9-023
CRISCIONE LOUIE 215-06-246
CULLINANE THERESA L J T 50 215-11-202
CUMMIS KEY LOIS TRUSTEE 209-14-00I
CUNNINGHAM EUGENE TRUSTEE 215-14-1978
CURTIS  WILLIAM AUGUS T 209-26-016

Exhibit H
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Table H-1 Property Owners within 5 Miles Of Project
OWNER NAME PARCEL

CYRUS JASON A 215-08-041C
DA LYNN CHERIE 209-17-008
DAMMERICH STEVE 209-05-077
DANKO RONALD G DBA 209-28-013
DAVENPORT LOIS 215-13-094A
DAY J EAN 215-11-272A
DE CHENNE DENNIS & J UDITH 209-14-005
DEAN J EFFREY M & CUIYAN LIU J T 215-11-155
DELGADO JOSE FRANCISCO 215-11-046
DESPAIN LINDA-MARIE 215-05-151
DILLOW MELIS S A 215-11-171
DILLOW MELIS S A R 215-11-212
DODANE MARGORIE L 215-07-119B
DONDANVILLE HAROLD 209-03-094
DONIHOO CAROL A 215-02-177
DOVE J AMES &KAREN J T 215-08-227B
DUNCAN PATRICIA A J T 50 215-11-200
DURON ANTHONY J R 208-29-002S
DURST SCOT A JT* 209-02-106
DWYER MICHAEL H ETAL 208-28-02]
EDWARDS ED 209-05-002
ELDEAN J OHN D 215-19-028
EQUATORIAL MINERAL P ARK INC 215_0]-069
FALCONE DANIEL G 215-14-034
FATCO TR 5757 215-02-151
FATCO TR 5757 215-02-244
FERGUSONDOUGLAS & JEAN 215-02-004A
FERGUSON DOUGLAS H & J EAN E J T 215-02-004B
FERNANDEZ SALVADOR s 215-14-209
FILLET RONALD C & JEANIE J J T 209-25-004
FLYING R INVESTMENTS 209-07-263
FRESCHAUF ROBERT J  SR 215-13-025B
GARNER WILLIAM 215-11-246
GEOFFRION EDWARD .I 215-04-062
GIBSON HARVEY S 215-06-233
GIGLIO BONNIE 215-15-199A
GILBERTHENRY 2]5_07_119A
GIST AUBRAY J 209-05-072
GIST JOHN 209-05-030
GLOTKOWSKI JEWEL 215-11-019
GLOTKOWSKI ROD ETAL J T 209-13-031
GLUSCHENKO SHARON TRUSTEE 209-04-129
GOLDBERG WILLIAM & TINA JT 209-28-009C
GOLDEN VALLEY FIREDEPARTMENT 2I5-04-06]
GOSS EUGENE R & GAIL E J T 209-13-043

Exhibit H
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Table H-1 Property Owners within 5 Miles Of Project
OWNER NAME PARCEL

GRANT GREGORY A 215-05-081

GRAYBEHL WILLIAM TRUSTEE 215-05-064

GRIESINGER GERHARD & SHERYL JT 215-05-248

GROTZ ROY J 50 209-05-067

GUSMAN FRANK J SR & DOLORES TRUSTEES 215-11-250

HALL J OHN G & MONICA F J T 209-11-035

HALVORSON ROBERT 215-02-069

HAMMOND GEORGE M & PEGGY L CPWRS 209-13-054

HAMMOND MAUREEN 215-07-114B

HARPER HAROLD & BETTY J 209-07-2 laB

HARRISON DO NALD 215-11-263

HARRISON DONALD J AMES 215-11-274

HARRISON WILLIAM M J R 215-11-264

HART PAUL EUGENE J T 50 209-05-004

HECKER JAMES J 215-11-050

HEYTMAN DAVID A & HAZELDELL TRUSTEES 215-14-039

HIGLEY STEPHEN & J OANN 215-12-247B

HILLENBRAND LAURENCE & MARY A 215-14~279

HINDT MAX & ARLENE 34 215-14-259

HIRSCHFELD J EANNIE ETAL J T 215-15-172B

HOEFT CHRISTE E 215-13-068B

HOFFMAN ANDREW J T 50 215-03-009

HOFFMEIR RICHARD H 209-07-034

HOFSTADTER MICHAEL & CANDACE CPWRS 215-05-150A

HOGSTEN RICHARD & SHARON JT 215-04-119

HOLLAND JON D & SUSAN E JT 209-07-292

HOLYOAK TRAVIS  L 209-07-049

HOUSKA GERALD & TERESA CPWRS 215-04-017

HOWARD FRED & TAKAKO CPWRS 209-23-012A

HOWETH MICHAEL & GEORGIA C J T 215-I4-065

HUDDLESTON TIMOTHY 215-l5-146B

HUFFINE GARY & PATSY J T 209-07-171

HUGHESDENZIL L & ANNE M JT 209-09-163

HUS BANDS  BRIAN 208-29-153

HUTCHINS ON LARRY SR 2I5-I]-]38
ILES STEVEN T & KAY L CPWRS 209-11-086

IOZZO JOHN & MARY JT 215-02-076

JACKSON BRIAN E 50 209-01-013

J ACKSON J ANET ANN 209-]9-]05

J ACKSON LAURA MARIE 215-11-245B

JACOBS KARL & BARBY CPWRS 2I5-11-115A

JAEGERDENNIS F 209-09-165

J AMES  CALVIN LLC 215-02-137

JOHNSON ERIN L 215-I3-168A

J OHNSON MICHAEL J  ETAL J T 50 215-I0-004

Exhibit H
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Table H-1 Property Owners within 5 Miles Of Project
OWNER NAME PARCEL

J OHNSTON TIMOTHY & TARA J T 215-05-162
J OLICOEUR DENNIS & RENEE CPWRS 215_11-272}3
J ONES LUTHER B & EVA M J T 215-07-251B
J ORDANDES ERT LAND LLC 209-07-063
J OSEPH J USTIN LAURENT 209-03-192
JUAREZ LEO & LOIS CPWRS 215-03-080
KALTZ KENNETH & THERESA CPWRS 215-15-023A
KAMPETER RONALD L 215-08-027C
KANELOS J AMES 215-11-190
KEITH CHARMAYNE 215-08-238A
KEITH CHARMAYNE J T 50 215-08-197D
KEITH CHARMAYNE M 215-07-240B
KEMP EARL 215-12-114A
KEMP EARL TERRY 215-11-127
KERR GARRET 215-14-011
KIMBROUGH KENNETH 215-11_059
KING J AY E ETAL J T 215-14-222A
KING SHEILA J T50 215-05-240
KINGMAN PRESBYTERIAN CHURCH 209-03~238
KINGMAN UNIFIED SCHOOL DISTRICT #20 215-05~008
KINGS LAND GLADYS E TRUSTEE 209-25-002
KLIMENT BEULAH K 215-14-118A
KREUGER EDWIN 215-14-223B
KUNZE EDWARD A ETAL J T 209-26-015
LACOSS HARRISON A 209-11-247
LEAS K DAVID 215-15-028A
LEE IRA M & MARGUERITE V TRUSTEES 215-02~039
LEE MARGUERITE V TRUSTEE 215-02-142
LEONARD OWEN J R 215-03-072
LIBY GERALD V 209-20-019
LIGHTWINE DORIS TRUSTEE 209-07-155
LO SIU WO 215-06-082
LONG GARY G 215-13-093B
LONG GLEN R 50 209-21-017
LONG WILLIAM D & WILMA M* 209-05-076
LOWE LINDA D 2]5-23-015
LOWREY J ACQUELYNN MARY J T 50 209-19-086
M & M 2000 LLC 209-06-20]
M DE TORO 215-04-146
MABERRY JAMES A 209-05-045
MAC NEIL CHUCK P 215-02-016A
MANSFIELD RORY & SANDRA J T 2]5-06-204
MARTIN BOBBY E & S HIRLEY J 215-11-273
MARTIN CHRISTOPHER B J T 50 215-}5-049B
MASON WILLIAM & MARYANN CPWRS 215-08-240A
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Table H-1 Property Owners Within 5 Miles Of Project
OWNER NAME P ARCEL

MC BRAYER ERVIN L TRUSTEE EST OF 209-05-039
MC CAFFERTY JASON H 215-02-012

MC CLELLAN ANGELA S 215-02-006

MC COY BRAD L 215-12-165A

MC DANIEL RON & MARTI JT 215-12-090B

MC ELVAIN ELDON & JULIE CPWRS 215-04-099
MC KELLAR ROBERT A & JEANETTE TRUSTEES 215-06-086

MCLEAN JAMES E & DELIA F CPWRS 209-19-017
MCNAB FRANCIS JAMES & KAREN M JT 215-04-005

MILLER ALVIN & JUDY JT 209-11-139A

MILLER CAROL L 209-03-002

MITCHELL LARRY JT 50 215-14-199
MITCHEM SAM M 215-12-247A

MITTELSTAEDT MANUELA B JT 50 215-14-015

MJB INVESTMENT GROUP LLC 206-23-017

MOHAVE COUNTY 215-08-12213

MOHAVE COUNTY ECONOMIC DEV 215-09-020C

MONGELLI JOSEPH A 25 ETAL 209-03-188

MONTGOMERY MICHAEL & ROSA JT 209-04-083
MCORE JESSE R JT 50 209-11-111
MOORE ROBERT M 215-05-016

MULKEY FRED & ANN E 215-I5-035B
NAVARRO RODOLFO & CASSANDRA JT 50 215-18-007A
NEL SON DONALD L 209-18-003

NEWMAN JOHN & MARGARET JT 215-11-188
NORDBY JAMES ETAL JT 215-07-106B
NORRIS JAMIE T 215-06-222

NORRIS JOHN C 209-03-213

NORRIS PEGGY A TRUSTEE 215-11-245A
NORTH COAST VILLAGE LLC 209-02-193

NOVOSEL CAROL* 215-14-157F
NUTT TIMOTHY w & CHRISTIANNE R TR 34 206~23-016

ODLE ROBERT L & SHARON JT 215-04-164B

ORMEN LAUNITA JT 50 209-05-053

OSBORN JEANETTE W TRUSTEE 215-02-193

O'SULLIVAN RUTH 209-17-01 l

OTT JOE & CAROL CPWRS z15-z3-013

OVERSON GARY & LINDA TRUSTEES 206-03-031

PARKER CHARLES & 209-07-225

PARR ELMER D & MURIEL TRUSTEES 215-09-007B

PATTERSON ROY & MARY JT 209-04-1 10

PAUL SHIRLEY J 215-I5-037A
PAULSTEINER FRANK R & MARIA A CPWRS 215-05-161
PED] MARTIN S 209-05-036
PENTLAND MAE S JT 50 209-07-05 l
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Table H-1 Property Owners Within 5 Miles Of Project
OWNER NAME PARCEL

PETITT ROBERT & LINDA ETAL J T 209-26-009

PETRIGALA MICHAEL 209-20-045

PHANTOM FARMS TRUST 215-02-060

PIERCE KEN 215-12-214A

PIERCE KEN R 215-11-206

PIGSLEYPATRICIA 209-03-012

PITT ANNETTE L 215-13-096E

POL]-GOLD LLC 209-01-122

POOL J OHN J  & HEIDI J T 215-02-059

p o e Ts  KELLY & CAROLYNN J T* 209-03-088

PRATT J ULIUS J & DOROTHY L JT 50 215-04-167

QUADE RONALD & BILLIE D 209-08-002

QUEZADA FIDEL C & THEODORA JT 215-02-219

RANCHO MOHAVE PROPERTIES 215-07-012B

RANDKLEV WARREN & BONNIE J T 215-02-080

RANDKLEV WARREN D & BONNIE L J T 215-02-079A

REIDY KIMBERLY 215-02-024

REILLY MICHAEL W 2I5-I5-243A

REINKE KURT R 209-25-016

RF PROPERTIES 215-25-006

RHODES HOMES ARIZONA LLC 215-17-006

RHOTEN DAVID R 215-11-061

RICE RELMOND & J OANNE CPWRS 209-05-038

RICHARD WILLIAM F & HULDAH 209-03-087

RICHTER VICTOR J 209-04-059

RIEDEL REX 215-11-166

RIEDEL REX B 50 2I5_11-I50

RJ J R 2005 LLC 208-29-058

ROBERTSON J OSH J T 50 208-29-093
ROBINSON DAVID &DEBORAH D CPWRS 215-11-123

RODRIGUEZ STEVE ADOLFO 215-15-222B

ROE J AMES & KANDY TRUSTEES 209-08-009

ROMER CHARLES J OHN TRUSTEE 206-03-036

ROSSO DOMINIC A ETAL TRUSTEE 209-11-044

ROWLAND MILLIE S  TRUSTEE 215-22-002

RUNYAN J ACK E & NAVIS L 209-02-177

RUSSO JAMES & DARLEEN JT 215-25-00IA

RYAN SHIRLEY MAE TRUSTEE 208-29-044

SABACH MARGARET M 215-13-037A

SABLE JOHN 215-07-196B

SABRA J AMAL A JT 50 215-06-I08

SAMPSON JOHN E & MIKKI CPWRS 215-}0-015A

SANCHEZ MARIO 215-02-089

SANDOVAL KAREN s 215-11-252

SCHAFFER BART R 50 215-02-I92

Exhibit H
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Table H-1 Property Owners within 5 Miles Of Project
OWNER NAME PARCEL

SCHERZER SUSAN E 215-I4-221D

SCHULTE ERIC 215-06-205

SCHWAB VERNA A 215-15-151A

SCULLY J OHN H & ELEANOR J T 215-03-244

SHANE GERALD G TRUSTEE 215-06-121

SHANE GERLAD G TRUSTEE 209-06-114

SHARP TRACY 215-02-008

SHAW HENRY C 215-11-124

SHIPLEY HERB TRUSTEE 209-09-034

SHORT/BOWERS INVESTMENTS LLC 209-33-012

SIDELL JOE & JAY JT 209-05-088

SIEKER DOUGLAS & DANA J T 209-09-239

SILVAS VALERJ E 209-19-055

SMALLER J AMES &MARGIE J T 215-13-040A

SMITH ALLEN & LILLIAN C TRUSTEES 209-02-052

S MITH LILLIAN E 209-04-123

SM1TH PERRYE & FRANCES E 215-13-218B

SMITH RODERIC M & SYBILLE H TRUSTEES 215-14-182

SMITH STUART & MARY ANN JT 209-02-044

SMITH WILLIE E 209-03-013

SOLBES J OHN P & SHERYL A J T 215-02-019

SOLE RANDALL & SHARI* 215-15-003E

SOMERS EDWARD T & LOIS A 215-05-023

SORENSEN PEER & ELEANOR JT 209-06-157

SPARGO DAVID M 215-02-115

SPECIALTY SALES OF MISSISSIPPI 215-25-004B

SPILLERS J AMES & CAROL 209-06-0]8

SPRINGBORN PAUL W 215-04-056

STALLINGS J OHN C & NANCY K 209-07-060

STARR ORGANIZATION 215-14-122

S TATONLUTHER 208-29-064

STEEN J USTIN R 215-08-063C

STEINKE WOLFGANG W 209-20-036

STEVENSON VIRGINIA I 215-02-014

STODDARD LOREN J EFFREY 209-05-109

STONE MICHAEL A & ELIZABETH C J T 209-04-008

STRONG MARK D 215-02-236

SUMMITT WILLIAM & CHRISTINE TRUSTEES 209-02-016

SUTTLES EDWARD & EPPIE JT 50 2]5-02-103}3

TANNER RUBIN 209-06-229

TAYLOR KEITH SR CPWRS 50 215-21-001c

TERPENING CINDY 2I5-04-012

THOLKE DAWN C ETAL JT 215-02-061

THOMPSONKENNETH E & LYNDA M TRUSTEES 2I5-13-029B

TOBAR YOLANDA 215-02~052

Exhibit H
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Table H-1 Property Owners Within 5 Miles Of Project
OWNER NAME PARCEL

TOOLEY DANE & J ANICE G 215-04-094

TORRENS-HUERTA VICTORIA 209-02-067

TRESTEN MARIA 215-11-262

TRI STATELASER BRITE LLC 209-13-023

TRI-STATE UNDERWRITERS INC 215-11-223

TRUSSELL THOMAS J  & MARGUERITE 215-11-115B

TUCKER MORTON w & LORRAINE J  TRUSTEES 215»l4-026
TYLER GERALD & KATHRYN 215-02-119

UNITED STATES OF AMERICA 209-01-019

UNITED WAY OF LAKE HAVAS U 209-11-026

US FINANCIAL PROPERTIES LLC 215-07-098C

VAN HORN RICHARD A & GRACE JT 215-07-255

VGI LLC 215-13-124A

W A W INVESTMENTS TRUST 209-06-034

WALL S TANLEY 209-17-001

WALL STANLEY H 209-08-014

WALLACE STANLEY ROBERT 215-05-235

WALNUT CREEK WATER CO INC 215-19-024

WARNER TERENCE 215-14-224

WARREN LISA 215-05-216

WATSONMICHAEL & DOLORES J T 215-14-157G

WEIGEL RICHARD C 215-14-198

WELCH DAVID R 215-12-006A

WESTPHAL STEPHEN 215-03-015A

WHITE ELIZABETH J  TRUSTEE 209-13-033

WIGGINS JOHN 209~l 1-101

WILDE TROY & GRETCHEN CPWRS 215-02-182

WILEY FINANCES COMPANY LLC 215~04-I22

WILKS MATTHEW CALEB 215-04-001

WILLIAMS AUDREY 215-05-149

WILLIAMS FRED & GLORIA P TRUSTEES 209-I7-010

WILLIAMS SHAWN & RAINA CPWRS 215-08-244B

WILLIS  LLOYD A & MARGARET T J T 215-11-222

WILSON ALEX E & CYNTHIA A CPWRS 50 215-06-057

WILSON CEDRIC 215-02-025

WIYSEL GARRISON & AMY J T 209-07-179

YARBROUGH SAM & LINDA TRUSTEES 215-22-001

YARNELL WILLIAM E & DOROTHY L J T 215-18-007B

YOUNG CATHLENE L 209-03-089

ZILF] JOSEPH 209-33-027

ZIMMERMAN J EFF L 209-33-015

Exhibit H
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Exhibit H

Federal Agencies

U.S . Fish & Wildlife  S e rvice , Ecologica l S e rvice s
Department of the  Army, Corps  of Enginee rs
Fie ld Director, Inte rmounta in Area , Na tiona l P a rk S e rvice
Bure a u of India n Affa irs
Advisory Council on His toric P re se rva tion
Superintendent, Glen Canyon Na tiona l Recrea tion Area
Robert Amberge r, S uperintendent, Grand Canyon Na tiona l P a rk
Carlos R. Renteria , Community P lanning and Development, U.S . Department ofHousing and Urban

Deve lopment
J ulia  Anna  Cirillo, Fede ra l Highway Adminis tra tion, Region 9, U.S . Department of Transporta tion
Karl Kanbe rgs , Region 9, U.S . Environmenta l P rotection Agency
Ginger Vagenas , U.S . Environmenta l P rotection Agency
Tom S te  fly, U.S .D.A. S oil Conse rva tion S e rvice

Na tive  Am e rica n Tribe s
Danie l Eddy J r., Cha inman, Colorado Rive r Indian Tribes
P a tricia  Madueno, Cha irman, Fort Mojave  Triba l Council
S tan Rice  J r., P resident, Yavapai-Prescott Indian Comm.
Levi Esquerra , Cha irman, Chemehuevi Indian Tribe
Earl Hava tone , Cha irman, Hua lapa i Triba l Council
Gra nt Holyoa k, Zuni Trus t
Mr. Erne s t Crooks , Triba l Cha irma n, Ha va supa i Triba l Council
The  Hopi Tribe
Nava jo Na tion His toric P re se rva tion Office

State Entities
The Honorable Jane Dee Hull, Governor of Arizona
Maria Baler, Policy Advisor, Office of the Governor
Arizona Dept. of Game & Fish, Region TH
Nancy Gilbertson, Manager, Bill Williams Wildlife Refiige
William Dov die, AZ State Land Dept., Environmental Resources
Arizona Department of Environmental Quality, Air Quality Planning Section
Prabhat Bhargava, P.E., Air Quality Division, Arizona Department of Environmental Quality
Arizona State Parks Department
Dee Goodwin, ADOT
Leroy Brady, ADOT, Roadside Development
State Historic Preservation Officer
Jim Garrison, Arizona State Historic Preservation Officer, Arizona State Parks
Steven M. Oleo, Chief Engineering, Utilities Division

Citv and Countv Entities
Comm. Dev. Dir., City of Kingman
Mohave County Board of Supervisors
Mohave Co. Planning & Zoning
Mohave Co. Public Works
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Exhibit H

Sandy Duke, Public Land Use Comm., Mohave Co. Board of Supervisors
Kinsman Public Library
Bullhead City Public Library
LaPaz Co. Board of Supervisors
Rob Gambles, Cooperative Extension Service
Jim Wilkinson, Kinsman Airport Authority
Beverly Liles, Kinsman Area Chamber of Commerce
Ron Walker, Mohave County Manager
Pat Forrest, city of Lake Havasu City
Mohave Co. Parks Department
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EXHIBIT I ANTICIPATED NOISEIINTERFERENCE WITH
COMMUNICATION SIGNALS

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14-3-219:

"Describe the anticqrated noise emission levels and any interference with communication signals
which will emanate from the proposed zeilities. "

INTRODUCTION

The Project will generate noise, however, no interference with communication signals is anticipated.

Discussions of ambient sound levels do not focus on pure tones. Commonly heard sounds have
complex frequency and pressure characteristics. Correction factors for adjusting actual sound
pressure levels to correspond with human hearing have been determined experimentally. For
measuring sound levels in ordinary environments, A-weighted (ElBA) correction factors are
employed. The A-weighted scale is used in most sound level (noise) ordinances and standards.

The level of a sound from a source is measured using a Sound Level Meter (SLM) that includes an
electrical filter corresponding to the A-weighted curve. The filter De-emphasizes the very low and
very high frequencies of sound in a manner similar to the response of the human ear. The SLM
performs calculations to determine the average sound level that is recorded at intervals (i.e. l-
minute) in the SLM's memory.

Environmental sound levels are generally described and evaluated in the following ways:

The equivalent sound pressure level (Leq) is defined as the average sound level, on an
energy basis, for a stated period of time (e.g. hourly) at a given location.

The Ldn is the day/night sound level that was adopted by the Environmental Protection
Agency (EPA) as a measure of community sound level exposure (Crocker 1982). EPA
defines Ldn as the average A-weighted sound level for a 24-hour period. Nighttime sound
levels (l0:00 PM. to 7:00 AM.) are increased by a 10 dB weighting factor, to account for the
public's sensitivity to nighttime sound levels when most people are sleeping. The daytime
(7:00 AM to 10:00 PM) energy average sound level is added to a weighted (+10 dB) mean
nighttime level. The Ldn meets the EPA requirements for a description ofcumulative sound
level exposure, in particular the requirement that it be easily measured with simple, relatively
inexpensive equipment.

The EPA has established sound levels that are identified as protective of public health and
welfare. EPA identified Ldn of 55 dB for residential areas as an outdoor sound level above
which the public health and welfare will be affected (EPA 1974).

Typical day-night sound levels in urban areas range from 68 to 90 dB, suburban areas
average 50 dB, and rural range from 40 dB to 50 dB depending on the type of rural area.
Table I-l lists the day-night average sound level of various sources as defined by EPA.
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Table 1-1 Examples of Outdoor Day-Night Average Sound Levels in dB
Measured at Various Locations

Source Ldn Sound Level (dB
Apartment next to a freeway 87.5
Urban his dense apartment 78
Urban row housing on major avenue 68
Wooded residential 51

3A `cultural cropland 44
Rural residential 39
Wilderness ambient 35

Noise Levels f rom 1-40 Traf f icTable 1-2
Location Noise ElBA

400 feet from 1-40 62
1000 feet from 1-40 57
2000 feet from 1-40 52
Griffith proposed west property line Apache Road 57
Residence 2.5 miles northwest of Griffith 20

Exhibi! 1

Source: EPA 1974

EXISTING SOUND LEVELS

The ambient noise in the vicinity of the Project Site is dominated by the traffic noise from 1-40 and
trains on the BNSF Railroad Line. In addition, the ambient conditions also include the Griffith
Energy Project (Griffith).

The nearest noise receptor (residence) to the Project will be approximately 2.5 miles to the northwest
in a semi-rural area. Rural areas of this type often have background levels from 40 to 50 ElBA.

Vehicle traffic
In the noise analysis included in the Griflfith CEC application (Docket # L-00000H-98-0090,
Decision # 61295}, the average noise level from the traffic on 1-40 was calculated using the Federal
Highway Administration STAMINA Traffic Noise Prediction Model, version 2.0, and average daily
traffic (ADT) in the Project area for 1996. A review of recent ADT values for 2005 show that there
has been little change in the local traffic volume, therefore these estimates are still valid.

The STAMINA model was run using these traffic parameters and an average speed of70 mph. The
calculated noise levels at various distances from the Interstate are shown on Table 1-2. The noise
from the Interstate traffic was also calculated at a residence that is closest to Griffith.

Trains
The precise noise levels from trains is a complex calculation that considers the train speed, the train
length, the conditions of the wheels, and the condition of the track (Harris 199l ). Noise from trains
has been measured (Harris l99l) to range from 87 to 96 ElBA at 100 feet from a track. To estimate
the noise from trains on the BNSF Railroad Line, a noise level of92 ElBA at 100 feet from the track
was used. The noise level from a train, a line source of noise, can be estimated using the following
relationship:
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Table 1-3 Noise Levels from trains on the Burlington Northern Santa Fe
Railroad Line

Location
Distance from

Track (feet)
Noise
(ElBA)

1-40 2,400 78

Griffith eas t property line 5,000 75

Griffith west property line (Apache Road) 5,800 74

400 feet west of Griffith west property line 6,400 74

Residence 2.5 miles northwest of Griffith l 5,000 60

Exhibit I

LE = L, - 10 * LOG (R2/R1-)

Where: LE is the noise (ElBA) at a distance RE from the source
LI is the noise measured at a distance RE from the source.

Applying the preceding equation and using a train source noise of92 ElBA measured at 100 feet from
the track yields the following noise levels shown on Table 1-3 at the locations and distances from the
BNSF Railroad Line in the vicinity of the proposed Project.

Transmission Lines and Interconnections
The electrical effects of transmission lines are those associated with electric field, magnetic field and
corona. Electric and magnetic fields result in induced voltage on objects near the transmission line.
Corona effects are manifested in audible noise, radio interference, and television interference. Noise
and interference from the existing transmission lines in the area is not noticeable or is mostly
minimal where residential and commercial development has occurred adjacent to the existing
transmission lines. No new transmission lines will be constructed off the Project Property.

Griffith Energy Project
A typical gas-fired power plant has a characteristic noise level funder 75 ElBA at 400 feet firm the
buildings. This noise level varies somewhat depending on which side of the power plant the receptor
is located. A receptor in a direct line from a switch yard or cooling towers will experience somewhat
higher noise levels at 400 feet than on the other sides of the plant.

PROPOSED PROJECT

Construction
Noise generated during the construction phase would result from the operation of construction
equipment and vehicles. Table 1-4 presents typical noise levels for construction equipment at a
distance of l5 meters (45 feet) (Crocker I 982). These values assume the equipment is operating at
full power.
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Table 1-4 Typical Construction Noise Levels
Equipment Catego Noise Level at 45 ft (ElBA)

Dump Truck 88

Portable Rock Drill 88

Concrete Mixer Truck 85

P ne uma tic  tool 85

Grader 85

Front-End Loader 84

Mobile Crane 83

Excavator 82

Ba c kh oe 81

Dozer 78

Ge ne ra tor 78

Table 1-5 Predicted Noise Near Construction Activities
Distance from construction site (feet) Predicted Noise Level ElBA)

45 85

90 79

180 73

360 67

720 61

1440 55

Exhibit 1

Th e  typ ic a l n o is e  4 5  fe e t  fro m  a  c o n s tru c tio n  s ite  wo u ld  b e  8 5  E lBA b e c a u s e  th e  c o n s tru c tio n

equipm ent ca n be  s prea d throughout a  cons truction s ite  a nd m a y not be  ope ra ting concurrently. This
va lue  a nd the  da ta  pre s ented a bove  indica te  tha t the re  will be  a  tem pora ry increa s e  in a m bient nois e
tha t will be  lim ite d  to  the  cons truc tion  pha s e  o f the  p ro je c t.  The  p ropa ga tion  o f no is e  de pe nds  on
m a ny fa ctors  including a tm os phe ric  conditions , ground cove r, a nd the  pre s ent of a ny na tura l or ina n-
m a de  ba rrie rs .  As  a  ge ne ra l ru le ,  no is e  de cre a s e s  by a pproxim a te ly 6  ElBA with  e ve ry doubling  of
th e  d is ta n c e  fro m  th e  s o u rc e  (Be ll 1 9 8 2 ).  Th e re fo re ,  n o is e  le ve ls  a t va rio u s  d is ta n c e s  fro m  th e
cons truc tion  s ite  ca n  be  pre dic te d  a nd a re  s hown in Ta b le  1 -5 .

Construction noise generated by the Project would be intermittent in nature and would be temporary
as the construction period is estimated to be nine (9) to twelve (la) months. Up to six (6) months of
the construction period will involve performance testing of the Project equipment. During this start-
up and testing period, noise levels will be consistent with noise levels during operation.

The nearest noise receptor (residence) to the Project is approximately 2.5 miles to the northwest. At
this distance, the construction noise from the plant will be significantly less than discussed above
and probably near the background levels that range from 45 to 50 ElBA. The actual noise level at
distance will vary with wind direction and velocity.

It is expected that most construction would occur during daylight hours. Some deliveries and
continuous construction activities such as foundation pours or peak construction work forces will be
required during non-daylight hours. During start-up and testing, performance testing will also require
some continuous work but, as stated above, the noise profile associated with these activities will be
consistent with operational levels. Impacts to noise are expected to be minor and short in duration.
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Table 1-6 Noise Levels Expected From Operation of the Project vs. Noise
Levels from 1-40

Location

Noise (ElBA
Northern Arizona

Project Existing Griffith
Generation Interstate 40 TrafficLea Mn

400 Feet from Source 49 56 75 62

1,000 Fe e t fro m  S o u rc e 41 48 67 57

2,000 Feet from Source 34 4 1 6 1 52

1 Mile from Source 26 32 53 41

2 Miles from Source 20 '26 47 30

2.5 Miles from Source
(nearest residence) 18 24 45 20

Exhibit 1

O p e r a t i on s
The pr imary noise  sources  ant icipated wi th the Project  dur ing operat ion include the CTG inlet ,  the

CTG compar t men t s ,  t he  exhaus t  duct wor k ,  t he  s t a ck ,  ga s  compr es s or s ,  and  t he  ch i l l e r  modu l e .
Secondary noise sources are ant icipated to include the GSU transformers and miscel laneous pumps,
fans ,  and  compr es sor s .  The  CTGs  a r e  housed  i n  a  me t a l  encl osur e  t o p r ot ect  t he  un i t s  f r om t he
elements and for noise reduction.  All  equipment sound levels were est imated based on available data
from the equipment  manufacturers .  As descr ibed in Sect ion 4.3.4 (Operat ions and Emissions-Noise

Profi le) ,  equipment  purchased for  the  Project  wi l l  be  speci fied for  equivalent  "A" weighted sound
power levels  not  to exceed 85 ElBA. Should the purchased equipment  have sound levels  that  exceed

GSHA permiss ible  noi se  l imi t s  (CFR 29,  1910.95)  admini s t ra t ive  or  engineer ing cont rol s  wi l l  be
ut i l ized,  such as  personal  protect ive equipment .  These sound levels  are  appl icable  to a l l  operat ing

m od e s .

Ta ble 1-6 shows the noise  levels expected to be generated firm operation of the Project. Noise
propagating to the east, south and north toward and parallel to 1-40 will generally be masked by 1-40
traffic and the occasional train passing by east of the Interstate. Noise propagating toward the west
will be at levels slightly above the background noise of the Interstate and train noise. The noise at
the  closest residence, 2.5 miles to the  northwest of the  Project, will be  dominated by the  noise
produced firm the  exis ting Griffith facility.

Note: 1-40 radiates noise as a line source while the Project will radiate noise as a point source. Therefore, road noise
diminishes less with distance.

At the norther boundary of the Project Property (along Haul Road) the Project will have an
estimated Leo of 55 ElBA and an I-#dn of 62 ElBA. Apache Road is approximately 600 feet to the west
of the Project Site and 1,000 feet west of the Griffith sources. Although the Northern Arizona
Project is closer to this location (western boundary at Apache Road), it is estimated to have a lower
impact at this location than the existing Griffith Project given the dominant noise profile of the
Griffith Project (Table I-6).

C O N C L U S I O N S
The Project is expected to have operational sound levels that are below existing background sound
levels. Sound levels from construction may be elevated above existing background levels but are
temporary and, therefore, impacts are limited.
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EXHIBIT J SPECIAL FACTORS

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14-3-219:

"Describe any special factors notpreviously covered herein, which applicant believes to be relevant
to an informed decision on its application. "

PUBLIC INVOLVEMENT IN THE ENVIRONMENTAL STUDY AND SITING PROCESS

The public involvement program for the Project includes contacts with individuals and Federal,
State, and local agencies by mail, public notices, the mailing of fact sheets, and agency and public
meetings. Exhibit H lists all contacts to whom mailings were sent. Contact letters, public response
comments, meeting and public notices, and the fact sheet are provided in Exhibits J-1, J-2, J-3, and
J-4, respectively. Exhibit J-5 summarizes the issues that have been raised relative to the Project as
of the Application filing date.

This Project was originally referred to as the Arroyo Energy Project (Project). It is now known as
the Northern Arizona Energy Project (Project or NAEP). This Project was presented to agencies and
the public in applicant-sponsored forums as the Arroyo Energy Project prior to the name change.
The project description has not changed since the initiation of public communication regarding the
Project . .

AGENCY and PUBLIC MEETINGS
The following meetings were held for agency personnel and for the public to discuss and collect
comments on the potential power plant EA:

An informational open-house meeting for the public, hosted by the Applicant, was held on
February 5, 2007 in Golden Valley from 4:00pm to 7:00p1n. This open house meeting was
advertised in local papers and four hundred (400) direct mailing announcements were sent to
all property owners within five (5) miles of the Project Site.

A Project Forum was held in Lake'Havasu, Arizona on February 5, 2007 from 12:00pm to
2:00pm with key community leaders and elected officials.

Public scoping for the EA developed by Western included the mailing of a scoping letter to
interested parties and armouncernents in the local paper.
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EXHIBIT J-1 PUBLIC CONTACT LETTERS
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Monda y, Fe brua ry 5, 4'00-7:00pm
Black Mounta in Ele lnenta ly School - Gymnas ium

3404 N. Santa  Maria  Road, Golden Valley, 928-565-91 I l

Proj et Location

Mohave
CountyJ 'Arroyo Energy

40

Flagstaff
40

Kingman
•

g_111h8 d city

-BLake Havasu City

to Phoenix

9
Tucson

Arroyo Energy is located southwest of
Kinsman, Arizona off of 1-40 in the Industrial
Corridor.

You're invited to a  public  open hous e

Come learn about a  unique power plant proposed to help meet the region's energy needs.
Res idents  may a live  anytime  be tween 4:00pm and 7:00pm. The  forma t is  infonna l,
emphasizing one-on-one exchanges of infonnation so individuals  can learn about the  Project.

Arroyo  Ene rgy
Pro je c t Upda te  - Fe brua ry 2007

LS Power proposes to build a  clean, natura l
gas-tired power plant to address the  growing
energy needs of Mohave County and the  rest of
Arizona .

The  proposed project will be  comprised of four
(4) combustion turbine generators designed to
meet summer peak demand. The e lectric
production capability of a ll four (4) units  is  175
MW and is  the  project s ite  is  loca ted jus t north
of the  exis ting Griffith Energy project (600
MW ).

The  Arroyo Ene rgy project will e fficiently use
the  exis ting 1-40 Indus tria l Condor
infras tructure  for gas , e lectricity and wate r.

In addition, the  new power genera tion project
will use  the  wa te r recycling facilitie s  of the
Griffith Ene rgy project to minimize  wa te r use .

During the  development process, the
community will have  many opportunitie s  to
learn about the  proposed project and participate
in the  review process conducted by the  Arizona
Corpora tion Commiss ion, its  S iring Committee
and other agencies .-- including the Arizona
Department of Environmenta l Quality and the
Western Area  Power Adminis tra tion - as  they consider granting permits  for the  construction and
opera tion of Arroyo Energy.

For more information about the Arroyo Energy project, contact David Hicks, Public Affairs,
LS Power Generation, 619-498-5389, dnicks@lspower.eom.



P os ta ge

You're  invite d to a  public ope n house
Mo n d a y , F e b ru a ry 5 , 4:00p m -7:00p m
Bla ck Mounta in Ele me nta ry S chool
Golde n Va lle y,  AZ

Arroyo Ene rgy
3033 N. Ce ntra l Ave ., S uite  900
P hoe nix, AZ 85012

<<OWNER_NAME1» <<OWNER_NAME2»
<<CARE_OF»
<<ADDRESS»
<<CITY», <<ST» <<ZIP»

Arroyo  Energy
Project Facts:

Helps meet growing demand for peaking power (energy delivered within 10 minutes of request),
Responds to regional energy needs, growing by 25 megawatts per year in Mohave County alone,
Brings incremental $150 million investment to Mohave County and contributes to development
of the 1-40 Industrial Corridor,
Generates local revenue to support schools, police, fire, libraries and the Mohave County general
fund;
Utilizes existing infrastructure, including water allotments,
Minimizes emissions by using clean natural gas and modern control systems ,
Requires no additional off-site right of way, roadways, transmission lines or pipelines.



EXHIBIT J-2 PUBLIC RESPONSE LETTERS
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You're  invite d to a

Public Chen House
for

Arro yo  En e rg y

Come learn about a small power plant proposed for the
1-40 Industrial Corridor to help meet the region's energy
needs at times of peak demand. Residents may arrive
anytime between 4:00pm and 7:OOpm. The format is

informal, emphasizing one-on-one exchanges of information
so individuals can learn about the project

For more information about the Arroyo Energy project
contact David Hicks, Public Affairs, LS Power Generation

619-498-5389, dhieks@lspower.eom
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You're  invite d to a

P ublic  Che n  Hous e
for

Arroyo Energy

Come  le a rn a bout a  s ma ll powe r pla nt
propos e d for the  1-40 Indus tria l

Corridor to he lp me e t the  re gion's
ene rgy needs  a t times  of peak demand
Res idents  may a rrive  anytime  be tween

4:00pm a nd 7:00pm. The  forma t is
informa l, e mpha s izing one -on-one

exchanges  of informa tion s o
individua ls  ca n le a rn a bout the  proje ct

For more information about the Arroyo
Energy project, contact David Hicks
Public Affairs,LS Power Generation
619-498-5389, dhicks@lspower. com
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You're  invite d to a

P u b lic  Qp e n  Ho u s e
for

Arroyo Energy

Come learn about a small power plant proposed for the
1-40 Industrial Corridor to help meet the region's energy
needs at times of peak demand. Residents may arrive
anytime between 4:00pm and 7:OOpm. The format is

informal, emphasizing one-on-one exchanges of information
so individuals can learn about the project

For more information about the Arroyo Energy project
contact David Hicks, Publie Affairs,LS Power Generation

619-498-5389, dhicks@spower.com
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You're in vite d  to a

P u b lic  Ch e n  Ho u s e
for

Arroyo Energy

Come  le a rn a bout a  sma ll powe r pla nt
propos e d for the  1-40 Indus tria l

Corridor to he lp me e t the  re gion's
energy needs  a t times  of peak demand
Res idents  may a rrive  anytime  be tween

4:00pm a nd 7:OOpm. The  forma t is
informa l, emphas izing one -on-one

exchanges  of informa tion so
individua ls  ca n le a rn a bout the  proje ct

For more information about the Arroyo
Energy project, contact David Hicks
Public Affairs,LS Power Generation.
619-498-5389, dhieks@lspower.com



EXHIBIT J-4 FACT SHEETIOPEN HOUSE MATERIALS

J 4-1



ARROYO ENERGY

Mohave
Courtly

LSPower proposes to build a clean, natural gas-fired power plant to address the growing energy
nee is of Mohave County and the rest of Arizona. The proposed project will be comprised of four (4)
combustion turbine generators designed to meet summer peak demand.
The electric production capability of all four (4) units is 175 megawatts
and the project site is located just north of the e:dsting Griffith
Energy project (600 megawatts). 'AITOYO Energy

The Arroyo Energy project will efficiently use the existing 1-40
Industrial Corridor infrastructure for gas, electricity and water.
In addition, the new plant will use the water recycling facilities of
the;Griffith Energy project to minimize water use.

lSin9ma

lihe*d City

LakeHaviasu City

Flagstaff

PhoenixDuring the development process, the community will have many
oppnrtunities to learn about the proposed project and participate
in tae review process conducted by the Arizona Corporation
Cor»1mission, its Siting Committee and other agencies - including
the .Arizona Department of Environmental Quality and the Western Area
Power Administration - as they consider granting permits for the construction
and.operation of Arroyo Energy.

Tuscon ii

P roje ct Fa cts

Helps meet growing demand for peaking power (energy delivered within
10 minutes of request);

Responds to regional energy needs, growing by 25 megawatts per year
in Mohave County alone;

Brings $150 million new capital investment to Mohave County and
contributes to development of the 1-40 Industrial Corridor;

Generates local revenue to support schools, police, tire, libraries and the
Mohave County general fund;

Utilizes existing infrastructure, including water allotments;

- >

- >

- >

-1»
- >

- >

Minimizes emissions by using clean natural gas and modern control
systems;

Requires no additional off-site right-of-way, roadways, transmission
lines or pipelines.

Schedule
File Permits..
Receipt of Permits..
Secure Power Purchase Agreement(s)..
Commercial Operations Date..
*based on customer needs

. let Qtr 2007
..3rd Qtr 2007
.3rd Qtr 2007

..Summer 2008/2009*

Contact David Hicks, Public Affairs, LS Power Generation, 619~498-5389, dhicks@1spower.com
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EXHIBIT J-5 PUBLIC COMMENTS AND ISSUES AND PRELIMINARY
RESPONSES

J 5-1



Can you explain a little about the power plant's design and operational characteristics? Will it be wet-cooled, dry-
cooled or of hybrid design?
The Caithness proposal in the Big Sandy Valley was a hybrid design.
Will this plant be in operation 24/7 or is it designed as a peaking plant? It is good to see that you have contacted the
ACC.

Kevin Davidson
Planner ll
Mohave County Planning 8¢ Zoning Department

Can you give me a little more information on the site's legal description. For example, in which Township, Range and
Section is the power plant to be located? Your surveyor and/or engineer should have this information if l seem to be
speaking in a foreign language.

I look forward to seeing you at the meeting on Monday afternoon.

Thank you for distributing a flyer announcing the upcoming public meeting in Golden Valley next Monday. As a point
of correction, the Black Mountain Elementary School actually fronts on Highway 68 and is west of Sonic. You may
have an older address. The same thing happened to me once.

-Original Message-
From: Kevin Davidson [mailto:Kevin.Davidson@co.mohave.az.us]
Sent: Tuesday, January 30, 2007 5:30 PM
To: David Hicks
Subject: Arroyo Energy proposal in Mohave County

David :

-----Original Message-----
From: David Hicks [mailto:DHicks@LSPower.com]
Sent: Friday, February 02, 2007 8:05 AM
To: Kevin Davidson
Cc: Ian Calkins
Subject: RE: Arroyo Energy proposal in Mohave County

Hi Kevin

See attached for answers to your questions.

And hopefully I will get a chance to meet you on Monday.

Thanks a lot,

David

David Hicks
Western Region Public Affairs Manager
LS Power Generation, LLC
619-498-5389 (office)
619-410-3246 (cell)

Questions from Kevin Davidson, County Planner

Can you give me a little more information on the site's legal description. For example, in which Township, Range and
Section is the power plant to be located?

Answer 1:



The Project is located on a parcel of undeveloped land comprising the North seven hundred (700) feet of the North
One-half of the Southwest Quarter of Section 6, Township 19 North, Range 17 West, Gila & Salt River Base &
Meridian, Mohave County, Arizona, containing approximately forty (40) acres.

Can you explain a little about the power plant's design and operational characteristics?

Answer 2:
The Project is comprised of four (4), General Electric (GE) LM6000 PC SPRINT NxGen combustion turbine
generators (CTGs) with inlet air chiller modules. The Project will be designed to produce 175 MW of net electrical
output with a heat rate of 9975 Btu/kWh (HHV) based upon the design condition ambient temperature of 90 degrees
Fahrenheit (°F). The CTGs are capable of rapid start-up, allowing the Project to respond to fluctuations in electric
demand within ten (10) minutes.
Emissions from the CTGs will be controlled by a combination of water injection and selective catalytic reduction (SCR)
to reduce nitrogen oxides (Nox) emissions and an oxidation catalyst to reduce carbon monoxide (CO) and volatile
organic compound (VOC) emissions, After passing through the SCR system, the exhaust gases exit through the
attached stack. Each of the four exhaust stacks will be 85 feet in height and 10 feet in diameter. The stacks will be
equipped with continuous emissions monitors (CEMS) and test connections for performance monitoring.

Will it be wet-cooled, dry-cooled or of hybrid design?

As a simple cycle gas turbine, there is no "cooling" in same context as a combined cycle generating facility such as
the Griffith Energy project or as was proposed for Big Sandy since there is the absence of any steam cycle.

Answer 3:
Water uses include pretreated water for makeup to the chiller cooling module, service water, and demineralized water
for NOx control and SPRINT power augmentation. The Project minimizes water consumption and wastewater
generation by integrating with the water treatment and wastewater treatment equipment of Griffith.
One design approach to minimize water use is to capture and recycle the condensate created by the CTG inlet air
chillers. Depending on temperature and humidity, the condensate flow available from the inlet coils can be up to 25
Qpm-
At design conditions, assuming that no chiller condensate is recovered, the maximum total raw water requirement is
370 rpm, or 355,200 gallons per day (god), based upon 16 hours of operation. With consideration of condensate
recovery, the maximum total raw water requirement is 345 rpm or 331 ,200 god.

Will this plant be in operation 24/7 or is it designed as a peaking plant?

Answer 4:

The Project has been designed to supply energy to the customer within ten (10) minutes of a unit start up. Given this
quick start capability and the associated operating performance and fuel efficiency of simple cycle technology, the
Project will serve the peak load requirements of customers in Mohave County, the broader state of Arizona load, and
surrounding regional load centers.

The amount of operating hours and startups for any individual simple cycle unit is dependent on (i) the location, (ii) the
load profiles of the customer, (iii) fuel prices, and (iv) the general power market supply and demand conditions. A
typical operating profile for a simple cycle turbine will be 1500-3000 operating hours and 150-250 start-ups per year.
The actual annual operating hours and startups of the Project will be determined by the economic dispatch of each
unit as determined by customer needs, The operating hours for each of the CTGs is predicted at 2500 hours per year
and will primarily operate during the months of May through September when high temperatures drive peak loads.



From: Barby Jacobs [mailto:bjacobs@imail.mohave.edu]
Sent: Wednesday, January 31, 20o7 6:55 AM
To: David Hicks
Subject: acquisition of Griffith energy plant

received your project update and notice of public open house in Golden Valley, Arizona.

I do not believe that the desert will sustain the growth expected and see the area as crowded with lights, cars, people,
crime and pollution as Las Vegas from which many wish to escape.

For your part I would appreciate a major effort in using down facing, amber lighting in all areas of your project. We are
slowly losing the nighttime star viewing. Thank you for any effort you can manage in this area.

Barby Jacobs

From: David Hicks [mailto:DHicks@LSPower.com]
Sent: Wednesday, January 31, 2007 10:10 AM
To: bjacobs@mohave.edu
Subject: RE: acquisition of Griffith energy plant

Hi Barby -

Thanks for your note, I will forward it to the project's technical people so they are aware of your concerns.

Please feel free to contact me again if you have any other issues you want to discuss.

Thanks again,
David

v



- - -Orig ina l Me s s a ge --
From: Da vid Hicks  [ma ilto:DHicks @LS P owe r.com]
S e nt: We dne s da y, Fe brua ry 07, 2007 4:00 P M
To: MICA WILSON
S ubje c t: RE: Arroyo Ene rgy proje c t

Hi Mica

Tha nks  for your note . By wa y o f a n  a ns we r -- it's  too  s oon  in  the
proce s s  to  know who a  pote ntia l cons truction contra ctor might be . We
n e e d  to  g e t p e rmits  to  b u ild  th e  p la n t firs t. We  a ls o  will mo s t like ly
wa nt to  re a ch a n a gre e me nt with  a  buye r for s ome  or a ll of the  e ne rgy
tha t will be  ge ne ra te d  a t Arroyo  be fore  we  a c tua lly be g in  cons truc tion .

I will keep your name on file. When the time comes, I will try to get
back to you on this issue. Keep my name as well, and if you see
something in the paper about the permits and/or a power purchase
agreement, send me another note .

Thanks a lot, and if you have any other questions feel free to contact
me.

David

Da vid Hicks
We s te rn Re gion Public Affa irs  Ma na ge r
LS Power Genera tion, LLC
619-498-5389 (o ffice )
619-410-3246 (ce ll)

-Orig ina l Me s s a ge --
From: MICA WILSON [ma ilto:he rhighness_23@hotma il.com]
S e nt: We dne s da y, Fe brua ry 07, 2007 2:47 P M
To: Da vid  Hicks .
S ub je c t: Arroyo  Ene rgy p ro je c t

Mr. Hicks,
I am researching to find out who will be the contractor on the Arroyo
Energy
project. We live in Lake Havasu City and my husband is a combo
welder/pipefitter. He is currently in Pascagoula, MS working at one of
Chevron's refinerys. It is my understanding that construction jobs will
be
created during this project. Is there any information you can give me
regarding this so that he may contact them regarding possible
employment?
Thank you for you help. I really appreciate it.

Mica  Wils on
Weste rn Truss  and Components
Truss  Te chnicia n Ass is ta nt



David Hicks
Western Region Public Affairs Manager
LS Power Generation, LLC
619-498-5389 (office)
619-410-3246 (cell)

Thanks again,

For some general background info, I have attached our fact sheet - which has some basics about the equipment,
schedule, etc.

All that said, if you have some ideas in mind for partnerships with the schools, we would be very interested in sitting down
with you to discuss them. Perhaps we .can come by to see you sometime soon to talk about those possibilities, as well as
the details of the proposal.

it's a pleasure to hear from you. If you have any other questions please don't hesitate to contact me.

In terms of company relationships with local schools, we do not at this time have any on-going partnerships. The Griffith
Energy plant - which LS Power bought from Duke Energy and PPL last year ._ has an ongoing charitable donations
program. And l believe it has given some donations to local schools in the past. In addition, as you know, Kingman
Unified receives a large share of the tax dollars paid each year by Griiffith. The same will be true of Arroyo. (We expect
to invest at least $150 million to construct Arroyo Energy.)

To answer your questions: During the construction phase of the project, we will employ an average of about t00 workers
over the course of approximately 10 months. Once the plant is finished, it will require three or four full-time employees to
operate. l am not sure if additional families will be moving to Kingman to fill those jobs - although, if they do, it will of
course be a relatively small number of people.

Thank you very much for your note.

From: David Hicks [mailto:DHicks@LSPower.com]
Sent: Wednesday, February 07, 2007 4:29 PM
To: Gary Blanton

object: RE: Arroyo Power Plant

avid

ells Mr. Blanton.

From: Gary Blanton [mailto:gblanton@kusd.org]
Sent: Tuesday, February 06, 2007 5:11 AM
To: David Hicks
Subject: Arroyo Power Plant

Good Morning Mr. Hicks,

I was unable to attend your informational meeting last night at Black Mountain Elementary School. l was hoping you
could send me some information about the operation and plant. l have several questions.
Is how many employees does the power plant anticipate on having?
Will additional families be moving to Kingman for employment at the plant?
Does the company partnership with elementary schools and in particular, specific programs in high schools?

I look forward to hearing from you and Welcome to our Community.

el

Gary E. Blanton
actor of Facilities
groan Unified School District #20
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Exhibit J-5

As a  result of public notices and meetings, 16 written responses have  been rece ived by Northern
Arizona Energy, and are presented inExh ib it J. A summary of the comments and issues from those
responses is presented below:
Type of Res pondent:

Federa l Agency
State  Agency
Indian Communitie s
Loca l Age ncy
Residentia l Development Co.
Businesses
Organiza tions
Citizens T6

Is s ues  Rais ed in Comments :

1Air qua lity
Alte rna tive  loca tions
Cultura l resources
Economic benefits
Effects  of transmission lines
Future expansions
General support
General interest
Grazing rights
Land use in and near ROW
Need for the  e lectricity
Oversight of plant owners
P e rmitting
Renewable energy
Taxes
Visua ls
Water consumption/recircula tion
Wildlife

1

3

Preliminary Responses to Issues Raised :

The following highlights the key issues that have been raised and how they have been responded to
by the  Northern Arizona  Energy Project.

J 5-2
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EXHIBIT K TRANSMISSION INTERCONNECTION DESCRIPTION

The  Northe r Arizona  Ene rgy P roje c t will inte rconne ct with the  e le c trica l grid a t the  e xis ting
Wes te rn 230kV Griffith S witchya rd. The  entire ty of the  e lectric inte rconnection with the  Wes te rn
s ys tem occurs  within the  P roject P roperly or the  adjacent Griffith P roperty. The  inte rconnection of
the  Project requires  two new very short 230kV transmiss ion lines  tha t will be  cons tructed within the
P roje ct P rope rty a nd will conne ct the  high-s ide  of the  GS U tra ns forme rs  to the  ne a rly-a dja ce nt
e xpa nde d Griffith S witchya rd.

The  Griffith Switchyard cons is ts  of twe lve  230kV circuit breakers  a rranged in a  breaker-and-a -ha lf
configura tion. The  inte rconnection of the  two new trans mis s ion line s  a s s ocia ted with the  P roject
requires  the  addition of new breaker-and-a -ha lfbay cons is ting of three  new 230kV circuit breakers
with as socia ted isola tion switches . This  expans ion of the  Griffith Switchyard will require  additiona l
property (approximate ly one  (1) acre ) to be  deeded to Wes te rn ownership.

The  P roject's  e lectric trans mis s ion lines , cons tructed on the  P roject P rope rty, will be  cons tructed
with double  circuits  on tubula r s tee l poles . The  poles  will be  100 to 120 fee t ta ll with three  a rms  on
each s ide , approximate ly 17 fee t apa rt to s upport the  conductors  and a  s malle r Ami on each s ide
above the conductor arms to support the overhead ground wires  used for lightning protection.Fig ure
K-1 shows  a  schematic of the  proposed transmiss ion s tructure . A visua l rendering of the  proposed
s tructures  is  included in the  project rendering in Fig u re G-1 .

The line between the Project GSU transformers and the Griffith Switchyard will be approximately
2657 feet long and will require approximately 12 structures.

K-I
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June 4, 1007

Herbert R. Guenther
Director

Docke t No. L-00000FF~07-0134-00133

The Honorable Kristin K. Mayes
The Honorable William Mundell
The Honorable Mike Gleason
The Honorable Jeff Hatch-Miller
The Honorable Gary Pierce
Arizona Corporation Commission
Commissioners Wing
1200 West Washington Street
Phoenix, AZ 85007-2996

EXHIBIT

/Q 7/U
Q

Dear Commiss ioners :

I a m writing re ga rding the  Arizona  Corpora tion Cornrnis s ion's  role  in a pproving ne w powe r pla nts

with  a  ra tin g  o f 1 0 0  me g a wa tts  o r mo re  Mu s t a p p ly to  th e  Co mmis s io n  fo r a  Ce Nitica te  o f
Environme nta l Compa tibility (CEC). Upon re ce ipt of a n a pplica tion for a  CEC, the  Commiss ion mus t
re fe r the  a pplica tion to the  P owe r P la nt a nd Tra ns mis s ion Line  S iting Committe e  (Committe e ) for
review and decis ion. Afte r the  Cormnittee  issues  a  decis ion on the  applica tion, the  decis ion goes  to the
Commiss ion for furthe r cons ide ra tion.

Under A.R.S. § 45-360.13, if a proposed power plant is within the service area of a city or town in an
Active Management Area, the Committee must consider, as a criterion for issuing a CEC, "the
availability of groundwater and the impact of the proposed use of groundwater on the management
plan established under title 45, chapter 2, article 9 for the active management area." Although the
statutes do not expressly mandate similar consideration for power plants in areas of the. state outside of
Active Management Areas, for the past few years, the Commission has chosen to consider as a
criterion for issuing a CEC in any area of the state, the impact,ofthe proposed power plant on the
water supplies in the area. I certainly applaud that policy. I would like to also offer the following for
your consideration with respect to the siring of new power plants in the state.

incre a s ing popula tion growth, a nd

As  you know, Arizona  is  expe riencing a  pe rs is tent drought such a s  we  have  not seen in hundreds  of
yea rs . Clima te  expe rts  sugges t this  long-te rm drought may be  Arizona 's  new wa te r rea lity. Add to this
our we  find ourse lve s  fa cing a  ne w frontie r of sorts . he re  .in the
Southwest, one  whe re  drought a nd diminishe d wa te r supplie s  fra me  our ongoing e fforts  to provide  a
sus ta ina ble  wa te r supply for the  ne xt ge ne ra tions  who will live  he re . As  we  e xplore  whe re  nur ture
wa te r supplie s  will ca rne  fro ,
don't us e  toda y, tha t is , e ve ry ga llon of wa te r s a ve  tMough cons e rva tion is  one  we  ha ve  for
to1non*ow. I/

e  a re  reminded da ily tha t the  bes t future  wa te r supply is  the  one  we
we .
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The  Honorable  Arizona  Corpora tion Commiss ione rs
June 4, 2007
P a ge  2 off

The  Active  Management Areas  have  deve loped a  se rie s  of wa te r conse rva tion bes t practices  for la rge
power plants  tha t we  be lieve  would be  beneficia l if enacted s ta tewide . There  a re  s ix main ca tegories  of
practices :

4

Reus ing or recycling wa te r
Avoiding s ingle -pass  cooling unless  the  wate r is  reused
Use  of low~flow plumbing fixture s
Use  of low wa te r-use  landscaping with e fficient irriga tion sys tems
Deve loping s ite -specific wa te r conse rva tion plans  for la rge  facilitie s K

The  major consumptive  use  of wa te r a t la rge  power plants  is  evapora tion of wa te r from cooling towers .
Because  of the  la rge  volume of wa te r used in towers , conserva tion practices  focus  on achieving a  high
le ve l of e fficie ncy in cooling towe r ope ra tions . The  ma in conse rva tion pra ctice  re quire d is  the  de s ign
of ne w powe r pla nts  to a chie ve  a n a nnua l a ve ra ge  of 15 or more  cycle s  Of conce ntra tion, of cooling
tower water. 1

P a rtia l or to ta l us e  of e fflue nt in  cooling  towe rs  is  e ncoura ge d a s  a n  a lte rna tive  to  only us ing
groundwa te r. The  fe a s ibility of this  use  de pe nds  on a  numbe r of fa ctors , including the  a va ila bility of

e tc.e ffluent, the  volume and timing of wate r demand a t the  towers , wa te r qua lity considera tions ,
5uv

Fa cilitie s  ma y a pply to  us e  o the r cons e rva tion te chnologie s  in  p la ce  of a chie ving 15 cycle s  of
concentra tion if the  use  of the  proposed technologies  will result in equa l or grea te r wate r savings.

I encourage  you to consider these  best practices  for water conserva tion a t la rge  power plants , proven to
work in the  Active  Ma na ge me nt Are a s , a s  you de libe ra te  a ppropria te  re quire me nts  for ne w la rge
power plants  s ited in Arizona .

I

Since re ly
a

HECE\VE
Herbert R. Guenther
Dire ctor JUN

I re' 2007

My @§t4L's QEELQE

1 "Cycles of concentration" achieved in a cooling tower is an indicator of water efficiency. Cooling towers consistently
operated at higher cycles of concentration consume less water than towers consistently operated at lower cycles of
concentration. Cycles of concentration can be detennined by dividing the concentration of a constituent in theblowdown
water by the same concentration of the constituent in the make-up water. Total dissolved solids (TDS) content is commonly
used for calculating cycles of concentration. For example, if the TDS concentration in slowdown water is 1,500 miiigralns
per liter (mg/L) and the TDS in the make-up water is 300 mg/L, the tower is operating at 5 cycles of concentration.
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Arroyo Energy is located southwest of
Kinsman, AZoff of 1-40 in the Industrial
Corridor,

¢ he

You're invited to a public opal house9*

Come learn about a unique Power plain pmoposedto helpmeet the region's energy needs.
Rcddems may arrive anytime between 44109144 ad 7:06pm. The iinmnat is iniinunzal,
emphasizing one-an-one eucchsunges of infornnaiion Sn individuals can loam about th: Project.

Arroyo Energy
Project Update - February 2007

b l~a - 3Q ~L N " " ' " T °
rWern 192 . 2n91l5 '£> r

LS Power proposes to bui1d~a clean, naxuraul
gas-iiri€dpower Planet tO address . growing
efnergymeedsoflMd1ave.County and the rest of

~AIizona.

The proposed project will be connpmised off bur
(41 eonnbnstion t\ub'me genclilors designs .to
nicer summwpeak deinnamd. The balearic
production cqgiaability pf all fom'.(4) units is 175
MW and is-the plojeclzt site is lo9_tg_d_justpgr_th
.of Rh; ext ng G1i$1la Energy"l"projeét (600
m y ) .

The Amoco Energy pmjea will .eiiiciexxtly use
'the ¢1<iSti°8 1-40 lnausmliu Cgmgidbf
inirauustrucmxrc for gas, electricity and waler.

In addition, the new power generation project
will uscthewama recycling facilities of the
G1ifIith Energy Project to minimizeWater use.

During the developuunent pmceks, the
community will have many opportunities to
learn abcaxt the proposed project and participate
i n t h e m d m caseondw m & e M i z o n a
Corpomnion Commission, its Siring Committee
and other agencies - inducing the Arizona
DepaurtMent of Ennil»Onmemhl Quality and the .
Western Area Poiaver Adriministration - as they consider granting permits for the construction and
operation of Arroyo Energyl

For more irgformanbn about the Arroyo Energy project, cOiuacf DlavidHicks, Public AjfairS,
LSpower Generation, 619-498-5389, dhick,$'@lspower.¢:arn. `

l
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Minor Szaj9"Writer
KINGMAN - LS Power

has planned a public meet
in Monday to exchange
information and inform the
community omits upcoming
Arroyo Energy project.

According to LS Power
spokesman David Hicks,
die Arroyo Energy proj-
ect is a "weaker" plant ro
be added to doc easting

Griffith Energy project. The
project will consist of four
combustion turbine genera-
tors ocszgneo ti 1' »cat sum
mer peak demand.

The project, located
just north of the existing
Griffith Energy project,
will be able to generate
175 megawatts ofencrgy to
augment Griffith's 600 mu.

-While GrifEd1 docs not cur-
rently operate at full, about
a third omits potential Capac
tty, dais addition will help
meet growing needs during
hot summer months.

"LS Power proposes to
build a clean, natural gas-
fired power plant to address
mc growing energy needs
.° "' . and the

:es -»t Ar1,,<Jna.  ̀Hicks Gaia.

www.kingnmandailyminer.com

Copyright 2007

124th Year. No. 77

Courtesy

The existing Griffith Energy facility is to the left. At right (lightened in a circle) is a graphic
representation of what the Arroyo Energy project will look like when completed.The Arroyo
project will assist the Griffith Energy facility during peak season.

Energy needs are growing
around the state, he said
. 25 megawatts per year in

Mohave County alone.
The pcakinq plant is

designed to power up
quickly, Hicks said. The four

combustion turbines can be water 'm its cooling system,
up and running within 10 whit is then recycled into
minutes. Ir will also use the a treatment plant to be used
water recycling facilities of over and over again until
the Griffith Energy project the mineral deposits are too
to minimize Wat . use. built up for use, Hicks said.

Griffith E v e r ' uses Sec PLANT. SA
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peers, me fN(JoL imper
tent being the Certificate
of Environmental Compat-
ibility, which is granted by
the Arizona Corporation
Commission. They envi-
sion being up and running
by the end of 2008 or die
beginning of 2009.

LS Power acquired the
Griffith Energy project in
2006. The first ha1£ owned
by Duke Energy, was
acquired in May, while the
second half, owned by PPO
Corporation was purchased
at the end of fund, Hicks

learn about the proposed
project and participate in
the review process COD:
ducted by the Arizona
Corporation Commission,
its sitting committee and
other agencies .- including
die Arizona Department of
Environmental Quality and
the Western Area Power
Administration as they
consider granting permits
for the construction and
operation of Arroyo Ener-
gy," Hicks said.

The public meeting will
be held from 4 to 7 p.m.
Monday at the Black Mount
rain Elementary SchOol at
3404 N, Santa Maria Road

The water is then trans-
'ported to an on site water
evaporation pond. The
Arroyo Energy project
would use the same recy-
cling process and facilities.

Hicks said the project
would utilize easting inNra-

structure and water allot-
ments, as well as minimiz-
ing emissions by using clean
natural gas and modern
control systems. At maxi-
mum capacity, the project
would utilize approximately
160 acre-feet of water per
year. He also said the proj-

act requires no addiijonal
off site rigirecf way, road-
ways, transmission lines or
pipelines.

The Arroyo project will
bring $150 million in new
capital investment into
Mohave County and will
contribute to the develop-
ment of the Interstate 40
industrial corridor. During
the construcdou process,
Hicks said the project
would employ, on average,
100 people over a 10-
month period.Therewould
be about three or four per-
manent positions once the
facility was up and running.

Hicks said they are cur
renoly applying for necessary

said.
"During the development

process, the cGmmullfty will
haw: tl§8Jn' 0PU€*£'*C'd11*. CS 'EO in Golden Va lley

}_J¢U81¢tI11§l1l1II\g Of; Liv. an LO
aid people with visior- loss,
Sm ere dyslexia and other
conditions affecting their
ability to read.

Volunteers nova speak
to service d\uzs, church
groups, low vision support
groups and other communi-
ty groups about vision loss.
If your group would like
to host a speaker, contact
Sharon Tewksbury, outreach
coordinator, at (928) 779-
1775.

In addition, Sun Sounds
is now accessible to residents
in Kinsman, Cottonwood,
Payson and Downtown
Prescott. The radio station
is broadcast on a sub carrier
ofKNAU. which means you

1011. alba uzay Y1 u`

an application for ser-
vice firm due Web site at
sunsounds.org.



ARIZONA DEPARTMENT OF WATER RESOURCES

HYDROLOGY DIVISION
EXHIBIT

M E M O R A N D U M

TO:

THRU:

Arizona Power Plant and Transmission Line Siring Committee

Frank Putman, Chief Hydrologist

FROM : Dale Mason, Hydrologist, Water Resources Section

DATE : July 18, 2007

RE: Hydrologic Review of the Northern Arizona Energy Project's Power Plant
Application, Docket Number L-00000FF-07-0134-00133.

Summary

On April 26, 2007, the Arizona Corporation Commission Utilities Division Staff requested that the
Arizona Department of Water Resources (ADWR) address the following subjects regarding the
Northern Arizona Energy Project (NAEP) application. Those subjects are: 1) will the project have a
detrimental impact upon water supplies in Mohave County, and 2) will the project have any impact
on water supplies for existing or known planned developments in Mohave County.

-<5

The answer to the first question, will the NAEP have a detrimental impact upon water supplies in
Mohave County, is no. A comparison of the expected annual volume of water used by the NAEP to
the estimated annual recharge for the Sacramento Valley Groundwater basin indicates that the NAEP
may potentially have a small impact on the annual water budget for the basin. A second comparison
of the estimated total water use over the life expectancy of the NAEP to estimates of groundwater in
storage in the basin indicates that any impacts to overall water supplies in the basin will be
insignificant.

The answer to the second question, will the NAEP have an impact on water supplies for existing or
known developments, is that the NAEP will probably have an insignificant impact on any such
developments. A well impact analysis ofNAEP stumpage predicts a maximum drawdovwl of l5 feet
at the pumping well after 40 years of pumping at the maximum projected annual withdrawal rate of
270 acre-feet per year (Figure l). A drawdown off feet is expected to occur at approximately three-
quarters of a mile from the pumping well, and a drawdown of l foot is expected at approximately 6.7
miles from the pumping well after 40 years (Figure 1). Wells for the Golden Valley -- Phase l
development can expect additional drawdowns of between l to 2 feet after 40 years due to the
NAEP. Proposed wells for the planned Golden Valley - Phase 2 development may experience
additional drawdowns of l to 4 feet (Figure 1).

In all cases, the impacts from the NAEP would by considered insignificant. A detailed discussion of
the potential impacts from NAEP is included below.

Page 1 of 4
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Impact to Water Resources

Estimates of the  annual ground-water outflow from the  Sacramento Valley basin have ranged from
less than 500 ac-ft per year to as much as 10,000 ac-ft per year (Gillespie , J .B. and Bentley, C.B.,
1971 , Freethey, G.W. and Anderson, T.W., 1986, Owens-Joyce, 1987, Rescore, SJ ., 1991, ADWR,
1997). Groundwa te r in S acramento Va lley gene ra lly flows to the  south, pa ra lle ling S acramento
Wash, before  turning east and flowing out of the  basin near Topock, Arizona . In 1997, the  ADWR
e s tima te d ground-wa te r outflow from the  S a cra me nto Va lle y ba s in to be  1,200 a c-ft pe r ye a r
(ADWR, 1997). This  e stimate  was based on wate r leve l da ta , aquife r te s t re sults , and a  geologic
cross-section across Sacramento Valley's ground-water outflow point near Topock, Arizona. Water
levels in wells in the southern part of the Sacramento Valley basin have generally been steady over
the past 20 to 30 years indicating that the basin' s ground-water outflow probably has not been greatly
a ffected by s tumpage  in the  centra l pa rt of the  va lley. The re fore , the  bas in's  outflow is  probably
equal to the  annual aquifer recharge.

The  NAEP  is  a  pe a king pla nt tha t will be  use d to supply e le ctrica l powe r during time s  of peak
demand and is expected to ru n an average 2,500 hours per year and use 160 acre-feet of water per
year. A worst case  scenario of the  NAEP running for 5,000 hours per year would result in a  wate r
use of 270 acre-feet per year. The range of water use by the NAEP represents from 13 to 22 percent
of the  estimated annua l recharge  for the  Sacramento Valley basin. However, the  expected NAEP
annual wate r use  probably fa lls  within the  range  of uncerta inty of the  ADWR recharge  estimate .

Current water use  in Sacramento Valley is estimated a t about 2,900 ac-ft per year (Tadayon, 2004,
Southwest Groundwater, 2007). Water uses consist of about 1,500 ac-ft for municipal/domestic use
and about, 1,400 ac-tt of industria l stumpage. The majority of the  industria l stumpage, about 1,200
ac-ft per year, is for the  Griffith Power P lant. Annual historic water use  estimates have ranged from
less than 500 ac-ft per year to as much as 6,000 ac-ft per year during the  la te  1960s and the  1970s
(Re score , 1991, Ta da yon, 2004). The  high wa te r use  during the  1960s  a nd 1970s  wa s  due  to
withdrawals for mineral extraction and processing by the  Cyprus Metals Company (Rescore , 1991).
In 1989 the  mine  was placed on stand-by and withdrawals for mining have  decreased to about 300
a c-ft pe r ye a r. Future  s tumpa ge  in S a cra me nto Va lle y ma y e xce e d 30,000 a c-tt pe r ye a r if the
planned developments reach full build out, the mine becomes active again, and the Mohave County
water system reaches its  maximum capacity of 4,800 gallons per minute  (7,260 ac-ft per year),

Estimates of the volume of groundwater in storage above 1,200 feet below land surface and available
for withdrawal in Sacramento Valley basin ranges from 2.3 to 13 million acre -fee t (Gillespie , J .B .
and Bentley, C.B., 197 l , Freethey, G.W. and Anderson, T.W., 1986, ADWR, 1994). Total water use
by the  NAEP over its  40 year life  expectancy would be  be tween 6,400 and 10,800 acre-fee t, which
represents much less than one  percent of the  tota l groundwater available  in storage .

Impact to Future Developments

A well impact ana lysis  ofNAEP stumpage  assigned to a  single  well in the  existing Mohave  County
We ll fie ld produce d a  ma ximum dra wdown of 15 fe e t a t the  we ll a fte r 40 ye a rs  of pumping the
maximum prob acted a ria l withdrawa ls  of 270 acre -fee t pe r yea r (Figure  l). A drawdown off fee t
is expected to occur a t approximately three-quarters (0.75) of a  mile  from the  well, and a  drawdown

Page 2 of 4
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1

of 1 foot is  expected a t approximate ly 6.7 miles  from the  well a fte r 40 years  (Figure  l).

The well impact analysis indicates that the  existing Mohave County well fie ld, which supplies water
to the  county industria l pa rk, will be  most a ffected by withdrawa ls  for the  NAFP  (Figure  l). Afte r
40 years the existing county wells can expect additional drawdowns of between 3 and 15 feet. Wells
supplying two major proposed deve lopments  may a lso be  s lightly a ffected by withdrawals  for the
NAEP . Wa te r supply we lls  for the  pe rmitte d Golde n Va lle y de ve lopme nt ca n e xpe ct a dditiona l
drawdowns of be tween l and 2 fee t a fte r 40 years due  to NAEP stumpage (Figure  1). Wells for the
propos e d Golde n Va lie y P ha s e  2 de ve lopm e nt,  which is  unde r re vie w by the  ADWR, m a y
experience  additiona l drawdowns of l to 4 fee t a fte r 40 years  a t its  proposed well s ite s  (Figure  1).
Drawdowns of such small amounts will probably have  an insignificant impact on the  water supplies
for these  developments.

Attachments :

Figure  1). Ma ps  showing NAEP  we ll impa ct a na lys is  a nd loca tions  of e xis ting a nd
future  developments, Sacramento Valley

References  :

Arizona  Department of Water Resources, 1994, Arizona  water resources assessment, Volume II,
Hydrologic summary: Arizona  Department of Water Resources, 236 p.

Arizona  Department of Water Resources, 1997, Technica l memo from Frantic Cornhill to Karen
Modesto on groundwate r flux from Sacramento Va lley, 4 p. <@

Free they, G.W. and Anderson, T.W., 1986, P redeve lopment hydrologic conditions in the  a lluvia l
basins  of Arizona  and adjacent pa rts  of Ca lifornia  and New Mexico: U.S . Geologic Survey
Hydrologic Inve s tiga tions  Atla s  HA-664.

Gillespie , J .B. and Bentley, C.B., 1971, Geohydrology of Hualapa i and Sacramento Valleys,
Mohave  County, Arizona : U.S . Geologica l Survey Wate r-Supply Paper 1899-H, H1-H37, 2
sheets.

Owens-Joyce , Sandra , 1987, Estimates of annua l average  tributa ry inflow to the  lower Colorado
River, Hoover Dam to Mexico: U.S . Geologica l Survey Wate r-Resources  Investiga tion
Repor187-4078, l shee t.

Rescore , S .J ., 1991 , Maps showing groundwater conditions in the  Sacramento Valley Basin,
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Southwest Ground-wate r Consultants , Inc, 2007, Eva lua tion of pumping impacts  of the  Northam
Arizona  Energy P roject (NAEP ) on the  Mohave  County wa te r system we ll fie ld and the
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IN THE MATTER OF THE APPLICATION OF
NORTHERN ARIZONA ENERGY, LLC, IN
CONFORMANCE WITH THE
REQUIREMENTS OF ARIZONA REVISED
STATUTES 40-360.03 AND 40-360.06, FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AUTHORIZING
CONSTRUCTION OF A 175 MW NATURAL
GAS-FLRED, SIMPLE CYCLE GENERATING
FACILITY AND ASSOCIATED
TRANSMISSION LINE INTERCONNECTING
THE GENERATING FACILITY TO THE
ADJACENT WESTERN AREA POWER
ADMINISTRATION GRIFFITH
SWITCHYARD, ALL LOCATED IN
MOHAVE COUNTY APPROXIMATELY 9
MILES SOUTHWEST OF KINGMAN,
ARIZONA.

3 EXHIBIT

M Y
BEFORE THE ARIZONA CORPORATION COMMISSION W

COMMISSIONERS
MIKE GLEASON, Chairman
WILLIAM A. MUNDELL
JEFF HATCH-MILLER
KRISTIN K. MAYES
GARY PIERCE

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

NOTICE OF FILING
APPLICANT'S SUPPLEMENTAL

INFORMATION

MOYES STOREY, LTD.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18 Applica nt, Northe rn Arizona  Ene rgy, LLC, he re by provide s  notice  tha t it is  filing he re with

19 S upple me nta l Informa tion to Applica tion for a  Ce rtifica te  of Environme nta l Compa tibility for the

20 Northe rn Arizona  Ene rgy P roje ct.

21 RES P ECTFULLY S UBMITTED this  22"" da y of J une , 2007.

22

23

24

25

26

27

28

r / v L

\/Jay I. Moyes
1850 N, Centra l Avenue , Suite  1100
P hoe nix, Arizona  85004
(602) 604-2141



1

2

Origina l a nd Twe nty-Eight (28) copie s
of the  fore going file d this  22nd da y of
June  2007 with:

3

4

Docke t Control
Arizona  Corpora tion Commiss ion
1200 West Washington Street
Phoenix, Arizona  85007

5

6
Copy of the  foregoing hand-de live red
this  22nd day of June  2007 to:

7

8

9

10

Laurie Woodhull, Chainman
Arizona  Powe r P la nt & Tra nsmiss ion
Line  S iting Committe e

1275 West Washington
Phoenix, Arizona  85007
Laurie.Wooda11@azag.gov

11

12

13

Maureen A. Scott, Senior S ta ff Counse l
Le ga l Divis ion
Arizona  Corpora tion Commiss ion
1200 West Washington Street
Phoenix, Arizona  85007
mscott@azcc.gov

14

15

16

17

Kenne th C. Sundlof, J r.
Jennings , S trouss  & Sa lmon, PLC
The  Collie r Cente r, 1 lm Floor
201 East Washington Street
Phoenix, Arizona  85004-2385
Sund1of@ss1aw.co1n

18

19
Jack Ehrhardt
P .O. Box 179
Peach Springs , AZ 86434

20

1

21

/
r

22

23.
24

25

26

27

28

2



Supplementa l Information to
Applica tion for a  Certifica te  of
Environme nta l Compa tibility

Northe rn Arizona  Energy Project

Prepared for:

S ta te  of Arizona  Power P lan t and
Trans mis s ion Line  S iting Committee

Submitted by:

Northe rn  Arizona  Ene rgy, LLC

Date:

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



In the  ma tte r of the  Applica tion of Northe rn
Arizona  Ene rgy, LLC, in conformance  with
the  requirements of Arizona Revised Sta tutes
40-360.03 and 40-360.06, for a  Certifica te  of
Environme nta l Compa tibility a uthorizing
construction of a  175 MW natura l gas-fired,
simple  cycle  generating facility and associa ted
transmission line  inte rconnecting the
genera ting facility to the  adj cent Weste rn
Are a  P owe r Adminis tra tion Griffith
Switchyard, a ll loca ted in Mohave  County
approximate ly 9 miles southwest of Kinsman,
Arizona .

BEFORE THE ARIZONA POWER PLANT AND TRANSMISSION LINE SITING
COMMITTEE

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

SUPPLEMENTAL INFORMATION TO

APPLICATION FOR

CERTIFICATE OF ENVIRONMENTAL COMPAT1B1L1TY



INDEX

A. Supplementa l Information Package Responsive  to Committee  Requests  and Questions
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Statute
Section
(R14-3-
219.4b.)

Information
Requested

information Provided in Application Application
Reference
(page and Figures)

i (a) Nominal voltage for

with the line as

designed,

230 kV K-1, Para. 1

Northern Arizona Energy Project
Case No. 00133

Supplemental Information Package

Applicant's Responses to Questions and Requests from the Arizona Power Plant and
Transmission Line Siting Committee andlor the Arizona Corporation Commission Staff at the

May 1-2, 2007 Public Hearing in Kingman, Arizona

Post the Applicant's Power Point slide presentation on the Applicant Project Website at
www.northernarizonaenerqy.com

Response 1
Completed

Post future hearing notices and key public process dates for both the CEC process and the
NEPA process on the Applicant Project Website at www.northemarizonaenerqvcom

Response 2
On-Going

Resubmit information related to the transmission line contained in Section K of the
Application in a format addressing sequentially the series of questions in R14-3-219.4.b.

Response 3

Supplement Attachment 1 provides supplemental pages to insert at the beginning of
Section 4 of the Application, "Description of the Project", providing in concise text format the
basic information responsive to R 14-3-219 (4) with respect to (a) the proposed generating
facility and (b) the proposed interconnecting transmission line, respectively, in the same
sequence as provided in R14-3-219. Additionally, Applicant has provided, in this Response
3 and the following Response 4, cross reference tables identifying that information as and
where it appears in the original Application.

Supplement Table 3.0

2.

1.

3.
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i (b) Description of the
DllODOS€d structures
and switchyards or
substations
associated therewith,

The Griffith Switchyard consists of twelve 230kV
circuit breakers arranged in a breaker-and-a-half
configuration. The interconnection of the two
new transmission l ines associated with the
Project requires the addition of a new breaker-
and-a-half bay consisting of three new 230kV
ci rcui t  breakers wi th associated isolat ion
switches. This expansion o f  t he Griffith
Switchyard will require additional property
(approximately one (1) acre) to be deeded to
Western ownership,

The Project's electric transmission lines,
constructed on the Project Property, will be
constructed with double circuits on tubular steel
poles. The poles will be 100 to 120 feet tall with
three arms on each side, approximately 17 feet
apart to support the conductors and a smaller arm
on each side above the conductor arms to support
the overhead ground wires used for lightning
protection. Figure K-1 shows a schematic of the
proposed transmission structure.

K-1, Para 2, 3

i (C) Purpose for
constructing said
transmission line

The interconnection of the Project requires two
new very short 230kV transmission lines that will
be constructed within the Project Property and will
connect the high-side of the GSU transformers to
the nearly-adjacent expanded Griffith
Switchyard.

K-1, Para. 1

ii (a) Description of
geographical points
between which the
transmission line will
Mn,

The interconnection of the Project requires two
new very short 230kV transmission lines that will
be constructed within the Project Property and will
connect the high-side of the GSU transformers
t o  t he nearly-adjacent expanded Griffith
Switchyard.

K-1, Para. 1

Also see Figure 2
"Power Plant and
Associated Facilities

ii (b) the straight line
distance between
such points and the
length of the
transmission line for
each alternate route
for which application
is made

The line between the Project GSU transformers
and the Griffith Switchyard will be approximately
2657 feet long and will require approximately 12
structures. (No alternate routes are proposed.)

K-1, Para. 4

iii (a) Nominal width of right-
of-way required,

Nominal width of approximately 150 feet, all located
within Properly owned by Applicant or affiliate of
Applicant, M third party right-of-way required.

iii (b) Nominal length of
spans,

The poles will be 100 to 120 feet tall, with three
amls on each side, vertically separated 17-20

K-1, Para. 3

2



feet, to support the conductors, and a smaller arm
on each side above the conductor arms to support
the overhead ground wires used for lightning
protection

iii (C) Maximum height of
suppl*ting structures,

The poles will be 100 to 120 feet tall with three
arms on each side

K-1, Para. 3

iii (d) Minimum height of
conductor above
ground

56"6" at the lowest arm of the poles. Figure K-1 Proposed
Transmission Structure

iv To the extent
available, estimated
costs of proposed
transmission line and
route

Cost estimates for the specified transmission lines
were not available at the time the Application
was filed.

v Description of
proposed route and
switchyard locations

Text of Exhibit K. Figure 2 "Power Plant
and Associated
Facilities" for proposed
route

vi Ownership
percentages of land
traversed by the entire
route (federal, state,
Indian, private)

100% private lands owned by Applicant 0r its
affiliate.
Page 13 Section 4.5.2.1
"The entirety of the electric interconnection with the
Wester system occurs within the Project Property
and or the Original Griffith Property"

Page 13 Section
4.5.2.1, Figure 2
"Power Plant and
Associated Facilities"

Statute

Sect ion

(R14-3-

219.4a.)

Information

Requested

Information Provided in Application Appl icat ion

Reference

(Page and Figures)

i Type of generating
facility

..17S MW natural gas-fired, simple cycle
generating facility and associated
transmission line intercormecting the..

The Project is comprised of four (4), General
Electric (GE) LM6000 PC SPRINT NxGen
combustion turbine generators (CTG) with inlet air
chillers. The Project will be designed to produce
175 MW of net electrical output with a heat rate cf

Caption of CEC
Application

Executive Summary

Provide a cross reference of the information items required by R14-3-219 (for power plants)

with the relevant section(s) in the Application containing such information .

Response 4

See explanation to Response 3, above, and Supplement Table 4.0 below

Supplement Table 4.0

4.

3



9,975 BtulkWh (HHV) based upon the design
condition ambient temperature of 90 degrees
Fahrenheit (°F). The CTGs are capable of rapid
start-up, allowing the Project to respond to
fluctuations in electric demand within ten (10)
minutes.

The Norther Arizona Energy Project (Project) is a
natural gas fired, simple cycle power plant that will
supply power to load-sewing entities in Arizona and
surrounding regions for the purpose of sewing their
customers during periods of peak electricity
demand. The Project is comprised of four (4),
General Electric (GE) LM6000 PC SPRINT NxGen
combustion tuMine generators (CTG) with inlet air
chiller modules. The Project will be designed to
produce 175 MW of net electrical output with a heat
rate of 9975 BtulkWh (HHV) based upon the design
condition ambient temperature of 90 degrees
Fahrenheit (°F). The CTGs are capable of rapid
start-up, allowing the Project to respond to
fluctuations in electric demand within ten (10)
minutes.

Section 4, Page 2

ii Number and size of
proposed units

The Project is comprised of four (4), General
Electric (GE) LM6000 PC SPRINT NxGen
combustion turbine generators (CTG) with inlet air
chiller modules. The Project will be designed to
produce 175 MW of net electrical output

Section 4, Page 2

iii The source and type
of fuel to be utilized,
including proximate
analysis of fossil fuels

High-pressure natural gas will be supplied to the
Project from any combination of the EI Paso
Natural Gas Company (El Paso), Questar
Corporation (Questar), and Transwestem Pipeline
Company (Transwestem) natural gas interstate
pipelines to the UNS local gas distribution
system located adjacent to the Project Site.
Table 4-2 Project Natural Gas Analysis

Section 4.4, page 11

Page 21

iv Amount of fuel to be
used daily, monthly,
and yearly.

The Project will utilize an average of
approximately 1,750 Million British Thermal Units
(MMBtu) (HHV) of gas per hour, 28,000 MMBtu
per 16-hour day, and 42,000 MMBtu per 24-hour
day. Assuming a conservatively high 5,000
annual operating hours for each unit, the Project
will utilize 8,750,000 MMBtu of gas per year.

(Note: monthly fuel usage is based on economic
dispatch; at maximum monthly hours of 744 for

Section 4.4.1 , page 11

4



31 day month, fuel usage is 1,302,000 MMBtu)

v (a) Type of cooling to be
utilized and..

4.2.5.2 CTG Cooling

The generators are air-cooled. The lube oil for the
CTGs is cooled by a closed loop water-glycol
system with water-to-air (oh fan) coolers.

4.2.5.3 Inlet Air Chiller

The four (4) CTG units are served by one shared
inlet air chiller system providing 6500 nominal
refrigeration tons of chilled water. The chiller
system is comprised of two chillers arranged in a
series configuration. Cooling for the chiller is
provided by a cooling module located above the
chiller skid. Refrigerant utilized for the chiller will
be R-123

Page 7, 8

v (b) source of water to be
utilized 4.6.2 Source of Water

The existing 1-40 Industrial Corridor Water System
owned by Mohave County is capable of supplying
a minimum of 5,000 rpm of water f rom the
Sacramento Valley aquifer. The system consists
of six (6) groundwater wells approximately 1200-
1400 feet in depth, a water pipeline collection and
distribution system and a 1.3 mil l ion gal lon
storage tank located north of the Project Site.

The Griffith Owner contractual volume (peak flow
capacity) under a Water Interconnection and
Supply Agreement with Mohave County is 4500
rpm, of which 450 rpm will be allocated to the
Project. The expected water use rate for the
Project is 345 rpm and the water demand under
extreme temperature conditions (113°F) is 380
rpm, thus allowing for a 30 percent water supply
capacity margin over expected conditions and
nearly a 20 percent margin during extreme
temperature conditions. The groundwater
allocation from the Sacramento Valley aquifer and
the capacity contracted in combination by Griffith
Owner and Applicant remain unchanged as a
result of the Project.

Page 14

vi Proposed height of
stacks and number of
stacks

Each of the four exhaust stacks will be 85 feet in
height and 10 feet in diameter

Page 2

•
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vii Dates for scheduled
startup and firm
operation of each unit
and date construction
must commence in
order to meet
schedules

4.9.3 Engineering, Procurement and
Construction Schedule

The field construction schedule from site
mobilization to commercial operation for a four (4)
unit simple cycle project is typically nine (9) to
twelve (12) months. Depending on equipment
fabrication and delivery durations, detailed
engineering and procurement activities are
initiated up to twelve (12) months in advance of
site mobilization to assure that equipment
del iveries occur to support the construct ion
schedule. Market conditions can impact both the
equipment lead times and the construction labor
availability thus extending EPC schedules.

The key Project schedule milestones are
presented in Table 4-4, Ant icipated Project
Schedule.

Potential Modified Construction Schedule4.9.3.1

Depending on market conditions, the Project may
be constructed in a two-phased construction
sequence with two (2) units being advanced to
construction immediately upon the receipt of
environmental approvals and completion of power
purchase agreements and the second two (2)

units constructed within five (5) years of receipt of

environmental approvals.

Page 17-18

viii To the extent
available, the
estimated costs of the
proposed facilities and
site, stated separately

4.9.1 Project Cost

The cost of the Project is estimated to be in the
range of $140 to $160 million. The cost includes
the CTGs, gas compressors, transformers, chiller,
gas, water and electric transmission
interconnection facilities and all ancillary balance
of plant equipment as well as all civil works,
construction labor, construction materials, and
engineering. In addition, the Project cost includes
the cost estimates for gas and electric
interconnections performed by the interconnecting
utilities and Applicant's costs for development,
insurance and financing.

The cost of acquiring site from current owner,
Applicant's affiliate, is not available yet..

Page 17
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ix Legal description of
proposed site 4.1.2 Legal Description

The Project is located on a parcel of undeveloped
land comprising essential ly the North seven
hundred (700) feet of the North One-half of the
Southwest Quarter of Section 6, Township 19
North, Range 17 West, Gila & Salt River Base
& Meridian, Mohave County, Arizona,
containing approximately forty (40) acres.

Page 5

Provide information related to those Unisource subsidiaries operating in Mohave County and

their relationship to Tucson Electric Power.

Response 5

Unisource and the Applicant are not affiliated. Unisource represents only a potential

customer for the capacity and energy of the Northern Arizona Energy Project. Therefore,

Applicant cannot provide any direct testimony as to organization of the Unisource Energy

Corporation operating subsidiaries, Publicly available information is provided below.

The Unisource Energy Corporate website is: www.uns.com

The following information on the operating companies was presented on the website:

"UniSource Energy's primary subsidiaries include Tucson Electric Power (TEP), which serves
more than 385,000 customers in southern Arizona, and UniSource Energy Services (UES), a
utility that delivers natural gas and electric service to more than 224,000 customers across Arizona.

TEP, the second largest investor-owned electric utility in Arizona, is the principal operating
subsidiary of UniSource Energy. Over 80 percent of TEP's energy needs are supplied by low-cost,
coal-fired generating plants. TEP's retail customer base, which includes the Tucson metropolitan
area, grows at over 2 percent annually, more than double the national average.

UES' operating companies, UNS Gas and UNS Electric, are distribution companies that provide
gas and electric service to over 30 communities in some of the fastest growing areas in Arizona,
with customer bases expanding by approximately 4 percent a year. Both utilities have incorporated
these dynamic growth rates into their planning to ensure that their systems are ready to serve
customers' needs both today and tomorrow. " (emphasis added)

The following is an excerpt from the Unisource Energv Corporation 2006 Annual Report.

5.
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Vendor Name Authorized Facility for Trailer
Regeneration
(city, State)

Water Consumption
for Regeneration

(gallons per trailer)
Ecolochem Phoenix, AZ 12,600*
PureTech Oxnard, CA 12,600*
Siemens Water Technologies Los Angeles, CA 12,600*
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York Stack Exchange under the tucker symbol UNS. "Rae
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Provide a property tax revenue forecast to Mohave County tax recipients. Provide other local
tax benefits forecasted for the Project, if constructed and operated .

Response 6
Based on various assumptions including a personal property tax base of approximately
$100 MM, and a tax in-service date of 711109, NAE estimates that annual property taxes
payable by the project are as shown on Attachment 2. Attachment 2 also presents the
allocation of such payments among the various taxing authorities, based on the allocation
factors in effect for 2006. in addition to property tax revenue, Mohave County will benefit
from a portion of the Transaction Privilege Tax (Le, sales tax) during construction .
See Attachment 2, Property Tax Revenue Estimated Forecast: Mohave County

List the viable vendors that would supply demineralizer trailer service to NAEP, and provide
location of regeneration sites and amount of water used in the regeneration process

Response 7
See Supplement Table 7.0 below for candidate vendors.

Supplement Table 7.0

* One trailer (containing 360 cubic feet of resin) is depleted in approximately 18 days of
maximum NAEP water use.

6 .

7.
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NOx CO S02 VOC PIVI10
Expected Permit Limits tons/year 1 39.0 90.0 36.0 36.0 14.5
Regulatory Annual Emission Limits for
NAEP (tonslyear)2

40.0 100.0 40.0 40.0 15.0

Annual Emission Limits for a Separate Minor
Source Facility (tonslyear) 3 250.0 250.0 250.0 250.0 250.0

The demineralizer vendor will be selected prior to Commercial Operation of the NAEP.

(Applicant does not guarantee that the selected vendor will be one of the currently identified

candidates.)

Describe any Notice of Violations (Nov) from the Arizona Department of Environmental

Quality under the Griffith Energy Title V Air Quality Permit No. 1000940 since the inception of

the project. Provide a witness that can discuss any such violation.

Response 8

An NOV was issued to Griffith in 2003 due to a fiberglass water return line breaking at the main
cooling water tower. The water pipe break allowed water to leave the Griffith Energy site. The break
was repaired to compliance standards.

9. Provide the air quality permit threshold that would trigger requirement of an amendment to

the air permit.

Response 9

The air quality permit issued by ADEQ wit! establish tons per year limits for the entire Project

(all four combustion turbine generators). The Project will operate within the annual tons per

year emission limits. Any combination of full load and pan load operating hours during

various ambient conditions, plus startups and shutdowns, could contribute to this annual

emissions profile for the Project. For simplicity, we have provided one scenario in the Class l

Air Permit Application (Table 3.1 in Application).

Supplement Table 9.0

1 Based on 10,600 his total operation (aggregate of four units) including startup shutdown
2 Annual limits established by regulations for any minor modification to a major source
3 Annual emission limits if NAEP were deemed an individual minor source project (i.e., if NAEP were
separate from any existing major source unit, e.g., Griffith.)

10. Reflect any easements from Griffith required for the transmission line.

Response 10

In support of the electric interconnection, NAEP will obtain from Griffith Energy, LLC, a right

of way or easement, approximately 150 feet in width and 530 feet in length from the

Southeastern comer of the NAEP Project Property to the Eastern edge of the Griffith

Switchyard (as modified), all within the existing Griffith Energy Project property.

8.
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Type of Start "start" Defined by Off-line Time Start Duration

(hours)

Cold-cold Unit has been off-line for more than 5 days 4 hours

Cold Unit has been 0ff-line for 3 to 5 days 4 hours

Warm Unit has been off-line for 48 to 72 hours 2 hours

Hot Unit has been off-line for less than 48 hours 1 hour

11. Provide the distance from the Project Site to the City of Kingman boundary.

Response 11

9 miles (also provided in testimony on May 2, 2007)

12. Provide any public complaints for noise or other general nuisances complaints against the

Griffith Energy Project since inception of operation in 2002.

Response 12

None

13. Discuss liquefied natural gas (LNG) as a potential secondary source of gas supply for the

Project.

Response 13

TransCanada, through its subsidiary North Baja, LLC, is advancing an expansion of the

North Baja pipeline from the Mexican border (near Yuma, Arizona,) to an interconnection

point with the EI Paso Natural Gas Pipeline near Ehrenberg, Arizona, as well as an

interconnection point with the Southern California Gas Company pipeline system in Blythe,

California. This expansion will not only increase pipeline capacity between Mexico and the

US, but the expansion project will result in a reversal of predominate flows from the existing

North-South (gas exports to Mexico) to South-North (imports from Mexico) to support the

import of LNG to the US market. The expected completion date of the Phase 1 expansion of

the North Baja pipeline is the fourth quarter of 2008. This will introduce a new gas supply

alternative for the Project through its interconnection with the El Paso Natural Gas Company

interstate pipeline.

14, Provide the startup times for a combined cycle generating facility.

Response 14

Supplement Table 14.0 has been provided from the operating experience of the Griffith

Energy Project, which is representative of the combined cycle class of generation facilities.

This Response is presented to correct the impromptu testimony of Mr. Joe Otahai responsive

to Committee questions during the May 2nd hearing.

Supplement Table 14.0
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Month Capacity
Factor

Aug 06 73.7%
Sept 06 67.7%
Oct 06 65.2%
Nov 06 45.1%
Dec 06 39.3%
Jan 07 27.2%
Feb 07 13.5%
Mar 07 0%
April 07 0%

15. Post the Power Point Slide presentation of Mr. David Swanson on the Applicant Project
website at www.northernarizonaenerqypom.

Response 15
Completed

16. Post the Application for a Certificate of Environmental Compatibility on the Applicant Project
website at www.northernarizonaenergycom_

Response 16
Completed

17. Provide the source documents for the testimony of Mr. Joe Gorberg .

Response 17
See Supplement Attachment 3. Source Documents for Market Need Testimony

18. Provide the capacity factor for the Griffith Energy Project over the prior twelve months.

Response 18
During May 2006 through July 2006, the Griffith Energy Project was unavailable due to
mechanical issues related to the steam turbine.

The monthly Capacity Factors for August 2006 through ApriI 2007 were as follows:

19. Discuss the noise level at the western property boundary adjacent to parcels that have been
platted for residential development.

Response 19

11



The noise levels at the adjacent parcels that have been platted for residential development
is predicted at41 Leo and 48 Ldn~ These parcels were platted for subdivision on January 4,
1960 and no development activity has been conducted in the ensuing 47 years.

20. Provide the historical filings with respect to the Griffith CEC Conditions, namely CEC
Condition Numbers 2, 3, 4 and 5.

Response 20
See Supplement Attachment 4, Griffith Energy CEC Compliance Filings

21. Submit any prior studies upon which GreystonelArcadis relied in their environmental studies
with respect to the Project.

Response 21
When the CEC Application was prepared, it was assumed that the source of water for the
Northern Arizona Energy Project (NAEP) would be a portion of the water that had been
already allocated and evaluated for the Griffith Energy Project. Therefore, with respect to
the water analysis for the NAEP, the CEC application relied on the conclusions of previous
hydrology studies conducted for the Griffith Energy Project indicating that the planned use of
water from the Sacramento Valley aquifer would not cause significant negative impacts to
the aquifer or existing water users. These prior studies have been incorporated by reference
Southwest Ground-water Consultants, inc Report included with this Supplemental
information Package (separate binding). No other prior studies were relied upon in lieu of
conducting the necessary new studies to address the environmental impacts as discussed in
the Application, however, the Environmental Assessment published for the Griffith Energy
Project was reviewed along with other such environmental analyses materials as reference
materials for the studies conducted by GreystondlArcadis for the NAEP.

22. Discuss the impact to the performance of the Project (output/fuel efficiency) if the inlet air
chiller module was replaced by an air heat exchanger mechanical chiller.

Response 22

The substitution of a dry cooled chiller has the net effect of reducing plant generating
capability and decreasing efficiency (increasing Heat Rate). This effect is exaggerated during
high ambient temperature conditions, and these are typically the conditions during peak
electricity demand periods when NAEP will be called upon to meet system needs. On a high
temperature day, the generation output will decrease by 5.8 MW and the heat rate (efficiency
loss) will increase 4.2%.

23. Discuss the fire loop expansion and why a coincident fire event is acceptable.

Response 23
The National Fire Protection Association (NFPA) provides guidance on the design and
operation of fire protection systems. The NFPA, stipulates standards for fire water storage,

1 2



Comparison of Key Air Emission Rates*

Concentration Limits ppm b

VOC CO NOx SOx PM10

NAEP° 5 6 5 2.8 N/A

Griffith Energyd 10-20 3 NIA

SUDd8NC€° 7.5-15 5 NlA

Black Mountains 75 NlA

Maximum Annual Mass Emission Rates tons per year

VOC CO NOx SOx PM10

NAEP° 16 36 40 32 ts
IGrifmh Energ 310 872 266 50 280

Sundangee 189 356 459 41 315

Black Mountains 7 245 246 12 26
Notes:

a.

b.

c.

d.

e

f.

NAEP (175 MW), Sundance (540 MW) and Black Mountain (96 MW) are all simple cycle
plants using LM6000 combustion turbines. Griffith Energy is a 650 MW combined cycle plant
using UFA combustion turbines.
Concentrations are expressed as parts per million, by volume, dry basis, corrected to 15%
oxygen.
NAEP data from April 2, 2007 application to ADEQ.
Griffith data from August 31, 1999 ADEQ permit. CO limit varies depending on duct firing.
Sundance Energy data from July 25, 2001 ADEQ permit. CO concentration limit varies with
ambient temperature.
Black Mountain data from April 16, 2007 draft permit proposed for issuance by ADEQ.

pump and delivery systems requirements. The extension of the existing Griffith fire system

to serve the Project complies with the National Fire Protection Association (NFPA)

standards.

24. Compare the annual emissions profile of Griffith Energy with the NAEP emissions profile.

Response 24

Supplement Table 24

25. How was the Black Mountain project proposed by Unisource incorporated into the impacts

modeling for NAEP?

Response 25

Cumulative modeling only included Griffith Energy and NAEP as described in the ADEQ-

approved Air Dispersion Modeling Protocol for this minor modification to a major source

permit application. No PSD modeling was conducted for NAEP given the annual emission

limits established.

13



This  a ttachment should be  deemed inserted into the  Application
at Page pa immediately after the heading on Section 4, as  a
supplement to, not a  replacement for, the balance of Section 4 in
the  Applica tion.



Supplement Attachment 1

Informa tion ca lle d for by R-14-3 -219 (4):

(a) with respect to an electric generating plant:

i. Typ e  o f g en era tin g  fac ility:

Na tura l ga s-fired, s imple  cycle  combustion turbines

Number and size of proposed units:

Four, nomina l 45 MW e a ch

iii. The s ou rce  and  type  o f fue l to  be  u tilized :

Na tura l ga s , from loca l utility, UNS  Ga s , dis tribution line  a dja ce nt
to P roject s ite , accessing supplies  from El Paso, Transweste rn and
Questar pipe lines and associa ted regiona l gas fie lds and marke ts.

Amount of fuel to be utilized daily, monthly and yearly:

Estimated fue l use , depending upon dispa tch hours:
Da ily (16 hour dispa tch): 28,000 MMBtu
Daily (24 hour dispa tch): 42,000 la /HVIBtu
Monthly (if 744 hours  dispa tch): 1,302,000 MMBtu
Ye a rly (if 5,000 hours  dispa tch): 8,750,000 MMBtu

v. Type of cooling to be utilized and source of any water to be
utilized:

The  gene ra tors  a re  a ir cooled. Inle t a ir to combustion turbines  is
chille d by two chille rs  with e va pora tive  cooling towe r module s ,
which will re quire  ma ke up wa te r. The  source  of the  wa te r is
groundwa te r from the  S a cra me nto Va lle y a quife r.

Proposed height of stacks and number of stacks, if any:

Four s tacks, 85 fee t in he ight

v iii Dates for scheduled start-up and Firm operation of each unit
and date construction must commence it] order to meet
schedules:

S chedule  contingent upon securing power supply agreements  with

iv .

vi.

ii.

1



purcha s ing utilitie s , followe d by e s tima te d 9-12 month de ta ile d
e ngine e ring/procure me nt pe riod, followe d by 9-12 month
construction and s ta rt-up schedule .

viii. To the extent available, the estimated costs of the proposed
facilities and site, stated separately:

$140-160 Million for P roje ct Fa cilitie s . Cos t of a cquiring s ite  from
Applica nt's  a ffilia te  not known a t this  time .

ix. Legal des crip tion  o f p ropos ed  s ite :

The  North 700 fee t of the  North % of the  S outhwest Qua rte r,
S e ction 6, Township 19 North, Ra nge  17 We s t, G&S RB&M,
compris ing approxima te ly 40 acre s .

(b ) With  res p ec t to  a  p ro p o s ed  tran s mis s io n  lin e :

i. Nominal voltage for which the line is designed; description of
the proposed structures and switchyards or substation
associated therewith; and purpose for constructing said
transmission line:

Volta ge : 230 kV
S tructure s : Approxima te ly 12 s ingle -pole  s te e l towe rs , 100-120 fe e t
ta ll, double  circuit, with three  anus  pe r s ide .
S ubs ta tion: Expa ns ion of a dja ce nt e xis ting WAP A Griffith
S ubs ta tion, a dding a  ne w bre a ke r-a nd-a -ha lfba y with 3 ne w 230kV
circuit breakers and associa ted equipment.
P urpose : Inte rconne ction of the  P roje ct ge ne ra tors  with e xis ting
WAP A 230kV tra nsmiss ion sys te m a t e xis ting Griffith S ubs ta tion.

Description of geographical points between which the
transmission line will run, the straight-line distance between
such points and the length of the transmission line for each
alternative route for which application is made:

The  s tra ight-line  dis tance  from the  loca tion of the  proposed
gene ra tors  to the  exis ting Griffith S ubsta tion (both of which a re
loca ted in the  North % of the  S outhwest Quarte r of S ection 6,
Township 19 North, Range  17 West) is  approxima te ly 1800 fee t.
The  proposed route , a ll within the  P roject P rope rty and the
Griffith prope rty bounda rie s , will run due  Ea s t from the
genera tors to near the  Eastern edge  of the  Property, then due
S outh to the  East s ide  of the  Griffith S witchya rd, then West into

ii.

2



the  S witchya rd, a  combined tota l dis tance  of approxima te ly
2657 fee t for the  entire  line .

iii. Nominal width of right~of-way required, nominal length of
spans, maximum height of supporting structures and minimum
height of conductor above ground:

Nomina l right-of-wa y width will be  150 fe e t, howe ve r, none  will
be  required from third pa rtie s , a s  the  entire  route  lie s  wholly
within the  P roje ct P rope rty a nd the  Griffith prope rty.

Nomina l le ngth of spa ns  will va ry, not to e xce e d a pproxima te ly
250 fee t.
Conductor he ight a t the  lowest a rms on the  tower s tructure s  will
be  approxima te ly 56 fee t, with typica l sag be tween pole s  to no lower
tha n 25' in complia nce  with Na tiona l Ele ctric S a fe ty Code .

To the extent available, the estimated costs of proposed
transmission line and route, stated separately:

Estima ted cost of transmission line  is  not ava ilable  a t this  time .
Cos t of route  (a pproxima te ly 600 foot le ngth of right-of-wa y
e a se me nt from a ffilia te , Griffith Ene rgy, LLC) not ye t de te rmine d,
but will be  nomina l.

v. Description of proposed route and switchyard locations:

See response  to ii above, and Figure  2. (All within existing Griffith
prop arty boundary)

For each alternative route for which application is made, list the
ownership percentages of land traversed by the entire route
(federal, state, Indian, private, etc.) :

100% priva te ly owne d by Griffith Ene rgy, LLC, a nd within Griffith
prope rty Bounda ry.

vi.

iv .
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Northwes t P ower P ool Area (NWFP )
Rocky Mounta in P ower Area  (RMP A)
Arizona-New Mexico-S outhern

Nevada  P ower Area  (AZ/NM/S NV)
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Independent Power Producers/Qualified
Facilities, and Marketers
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Allegheny Energy Supply Company, LLC
American Wind Energy Association Company, LLC
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Cargill Power Markets, LLC
CE Obsidian Energy
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Duke Energy North America, LLC
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l III I

Table 3 - WECC Actual Loads and Resources for 2004

PEAK DEMAND - MW
Loads - Firm

Interruptible 8< Load Mgt

Total

JAN

120781

1663

122444

FEB

112684

1691

114375

MAR

111808

1518

113326

APR

117162

1736

118898

MAY

120641

1105

121746

JUN

126691

1874

128565

Forecast Deviation .. %

Generation - Hydro

Thermal

Other

Total

-01

62903

119875

6554

189332

-2.7

62983

119758

6557

189298

0.5

62651

119690
6565

188906

53

62801

119715

6566

189082

»2.2

63669

119758

6581

190008

-2.9

64882

120358

6572

191812

Total Unavailable Generation *

Net Firm Transfers - MRO

SPP **

Total Net Firm Transfers

16005

19

-587

-568

17845

33

-622

-589

21934

55

-489

-434

23275

124

-622

-498

18386

194

-622

~428

10098

173

-572

-399

Net Generation & Firm Transfers

Margin Over Firm Loads - MW

Margin Over Firm Loads - Percent

ENERGY - GWH

Total Load

173895

53114

44.0

172042

59358

52.7

167406

55598
49.7

166305

49143

41.9

172050

51409
42.6

182113

55422

437

Forecast Deviation - %

69644

-24

63334

-2.3

65117

~27

61342

-3.4

66017

-1.5

68856

-055

PEAK DEMAND - MW
Loads - Firm

Interruptible & Load Mgt
Total

M
139169

1931

141100

AUG
138542

2314

140856

SEP
132224

1896

134120

OCT
112810

1672

114482

NOV
117845

1686
119531

DEC

120142

1687

121829

Forecast Deviation - %

Generation .. Hydro

Thermal

Other

Total

1.1

64741
120684

6595

192020

05

64292
120648

6586
191526

2.9

64048
121044

6575

191667

-6.1

63555
122160

6574
192289

3.0

63108
123044

6557

192709

-10

62881
123117

6609

192607

Total Unavailable Generation *

Net Firm Transfers - MRO **

SPP **

Total Net Firm Transfers

12896

143

-622
-479

10838

148

-622
-474

13974

t74

-622
-448

19357

140

-422
-282

17838

g

-572
-563

19269

-7
-622

-629

Net Generation & Firm Transfers 179603

40434

29.1

181162

42620

30.8

178141

45917

34.7

173214

60404

535

175434

57589

48.9

173967

53825

448
Margin Over Firm Loads - MW

Margin Over Firm Loads - Percent

ENERGY - GWH

Total Load 76178

26

74856

-1.7

68485

0.2

65124

-2.1

65566

-0.6

71560

2.2

TOTAL

816079

_1.0Forecast Deviation - %

*

* *

Includes Maintenance, Forced Outages, and Inoperable Capability.
Minus (-) indicates transfer into WECC Region.
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WECC REGION PEAK DEMAND
ACTUAL DATA AND PROJECTIONS

ADVERSE HYDRO CONDITIONS
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Table 4 - Projected Peak Demand Average Annual Compound Growth Rates - Percent
(Adverse Hydro Conditions)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

WECC - Total 1.8 1.6 1 .4 1.6 15 2.1 2.2 2.5 1.9 2.0 2.5

Northwest Power
Pool Area 1.7 1.2 1.6 1.9 1.1 2.1 2.0 2.5 2.5 1.1 1.7

Rocky Mountain
Power Area 1.9 1.7 2 0 2,0 2.2 2.7 2.0 2.3 1 7 2.0 2.6

Arizona-New Mexico-So.
Nevada Power Area* 1.8 1.9 2,2 2.9 2.5 3.6 3.3 3.1 3.0 3.0 3.2

California-Mexico
Power Area* 1.7 1.4 1.3 0.9 1.3 1.8 2.6 2.4 2.1 2.2 2.5

*The 1994-2004 through 1996-2006 projected peak demand growth rate percentages include the Southern Nevada
reporting area data in the California-Mexico Power Area data.

Figure 2

2 6



Table 5 - Actual Peak Demand Growth Rates
(Actual Hydro Conditions)

Percent

1994 t 995 1996 1997 1998 1999 2000 2001 2002 2003 2004

WECC - Total 4_4 13 5.1 1.3 5.4 -2.0 1.4 -4.5 8.9 2.8 0.8

Northwest Power
Pool Area 2.0 8.7 -2.5 -0.4 8.4 -6.6 2.1 -8,1 -0.4 13.5 0.5

Rocky Mountain
Power Area 3.4 4.5 1.9 7.1 0.6 -4.2 12.4 8.6 6.0 6.0 -0.8

Arizona-New Mexico-So.
Nevada Power Area* 73 4.4 4.5 1.8 7.4 -2.3 8.9 75 3.7 5.5 0.3

California-Mexico
Power Area* 5.9 ,0.7 4.2 3.8 4.2 -4.1 -3.6 -5.6 8.0 1.6 54

*The 1994 through 1996 projected peak demand growth rate percentages include the Southern Nevada
reporting area data in the California-Mexico Power Area data.

Table 6 - Actual Energy Load Growth Rates
(Actual Hydro Conditions)

Percent

1994 1995 1996 1997 1998 1999 2000 200'\ 2002 2003 2004

WECC - Total 2.8 0.3 4.6 1.8 '1.1 1.6 4.2 -355 4,4 0.4 2 6

Northwest Power
Pool Area 1.1 0.6 5.0 -0.7 3.3 1.8 1.6 -8.6 5.7 -06 2.0

Rocky Mountain
Power Area 3.7 3.3 1.2 7.2 2.1 -3.7 11.2 5.8 3.0 1.3 0.7

Arizona~New Mexico-So.
Nevada Power Area* 7.1 1.9 8.0 4.0 -1.2 -0.4 7.7 6.6 3.9 4.2 2.0

California-Mexico
Power Area* 3.4 -1.3 3.4 3.3 -0.9 3.0 5.1 -2,4 3.2 -0.2 4.1

*The 1994 through 1996 projected peak demand growth rate percentages include the Southern Nevada
reporting area data in the California-Mexico Power Area data.
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Table 7-WECC Estimated Peak Demands, Resources, and Reserves
2005 - 2014

Month

Loads - Firms

Inf. bl Load Mgt

To1aI - MW

2005

J UL

143786

2460

146246

3 6

189699

4106

SUMMER PEAK

2006 2007 2008 2009 2010

JUL JUL JUL JUL JUL

147411 151445 155326 159034 162893

2436 2450 2462 2471 2470

149847 153895 157788 161505 165363

2.5 2.7 2.5 2.4 24

195378 199779 205166 206427 208796

4108 3566 3648 3648 3817

Adverse Hvdro Conditions

2011 2012 2013 2014

JUL JUL JUL JUL

166732 170515 174522 178548

2471 2472 2474 2475

169203 172987 176996 181023

2.3 22 2.3 23

209947 210256 210636 211354

3649 3648 3566 3551

41807 43859 44768 46192 43745 42086 39566 36093 32548 29255

Growth from Previous Yr. - %

Generation 1 Transfers - MW

Mainsllnoperable Cap. - MW

Reserve Capability

MW

Percent of
Firm Peak Demand 29.1 29.8 29.8 297 275 258 237 21.2 18.6 16.4

Month

Loads - Firms

Inf. 8- Load Mgt

Total MW

WINTER PEAK

05~06 06-07 07-08 08-09

DEC DEC DEC DEC

125496 128484 131225 134257

1886 1861 1850 1865

127382 130345 133075 136122

09-10 10-11 11.12

DEC DEC DEC

136988 140018 148181

1872 1871 1872

138880 141889 145033 148

Adverse Hvdro Conditions

12-13 13-14 14-15

DEC DEC DEC

146129 149166 151782

1873 1875 1876

002 151041 153658

3.0 2.3 2.1 28 2.0 22 2.2 20 2.1 1.7

191498 196498 201356 204550 205477 208230 208879 209043 210091 210279

13491 12305 11327 11898 11727 12285 12262 11928 11674 12024

52511 55709 58804 58395 56762 55927 53456 50986 49251 46473

Growth from Previous Yr - %

Generation _+ Transfers - MW

Maint./inoperable Cap. - MW

Reserve Capability

MW

Percent of

Firm Peak Demand 41.8 43.4 448 435 41.4 399 373 349 33.0 306

Table 8 - Projected Peak Demand Growth Rates - Percent
(Adverse Hydro Conditions)

2008 2009 2013

Average
Annual Compound

Growth Rate

2014 2004-2014

WECC - Total Summer
Winter

2005

3.6
3.0

2006

25
2.3

2007

2.7
2.1

2010

2_4
2.2

2011

2.3
22

2012

2.2
2.0

2.3
1.7

2.5
2.3

Northwest Power
Pool Area

Summer
Winter

-0.8
2.1

2.1
2.3

2]
1.8

2.5
2.3

2 2
1.4

2.4
2.0
1.8
1.5

1.9
1,7

1 9
1.4

1.8
1.6

2.3
2 1

2.0
1 5

1.9
16

1.7
1.8

Rocky Mountain
Power Area

Summer
Winter

4.4
3.6

2.7
2.3

26
25

2.5
2.2

2.4
22

2.3
2.1

28
2.1

2.4
2.3

2.3
2.2

2.6
2.3

2.6
2.4

32
27

2.5
2.4

2.4

2.4

2.7
2.4

2,4

2 4

2.5
2.3

2.4

2.4

3.2
3.0

2.5

2.4

Arizona-New Mexico-So.
Nevada Power Area

California-Mexico

Power Area

Summer
Winter

Summer

Winter

5.2
2.9

4.0

2.5

3.4
2.9

1.8

2.1

3.2
2.8

2.3

2.4

3.2
3.0

2.5

2.4

3 2
3.0

2,5

2 4

2.5

2.4

2.8
2.4

2.5

2.4
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Table 9 - Summary of Projected Energy Loads - GWh
(Adverse Hydro Conditions)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

WECC Total 841871 862828 884684 907449 925982 947228 969095 992139 1013297 1035747

Northwest Power
Pool Area 354198 361653 369594 378145 383050 389443 396748 405095 411605 418745

Rocky Mountain
Power Area 61858 63235 64819 66340 S7720 69246 70776 72401 73917 75745

Arizona~New Mexico-So.
Nevada Power Area 125270 129514 133797 138211 142078 146743 150943 154980 158919 162907

California-Mexico
Power Area 300545 308426 316474 324753 333124 341796 350628 359663 368856 378350

Table 10 - Projected Energy Load Growth Rates - Percent
(Adverse Hydro Conditions)

Average
Annual Compound

Growth Rate

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2004-2014

W ECC - Total 3.2 2.5 2.5 2.6 2.0 2.3 2.3 2.4 2.1 2.2 2.4

Northwest Power
Pool Area 2.0 2.1 2.2 2.3 18 1.7 1.9 2.1 1.6 1.7 1.9

Rocky Mountain
Power Area 8.1 2.2 2.5 2 4 2.1 2 3 2.2 2.3 2.1 25 2.8

Arizona-New Mexico-So.
Nevada Power Area 1.9 3.4 3.3 3.3 2.8 3.3 2 9 2 7 2.5 2.5 2.9

California-Mexico
Power Area 4.1 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.7
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WECC GENERATION AS OF JANUARY 1, 2005

HYDRO
60,326 mw, 31.7/HYDRO PUMPED

STORAGE
4,789 MW, 2.5 /

NUCLEAR
9,404 MW,

5.0/
\

COMBINED CYCLE
35,063 MW,

18 5/
STEAM GAS

20,042 1vaw, 10.6/

3
S e !

8 3OTHER
3,244 mw, 13/

L

Ag ... *
STEAM OIL
405 MW, 0.2%

:

8. .

438; .R,.

345
4" $GEOTHERMAL

2,818 mw, 1.5!
"

4*
8*

" ""**
v949

INTERNAL
COMBUSTION
518 MW, 0.3 /

STEAM COAL
37,522 MW, 19.8 /

COMBUSTION
TURBINE

15,452 mw, 8.2!

Figure 3

Table 11 - Existing Generating Capability as of January 1, 2005
(Summer Capability - MW)

Generation Type

Rocky
Mountain

Power Area

Arizona
New Mexico
So. Nevada
Power Area

3795

245

9863

128

2249

3804

2979

13275

450

4

125

California
Mexico

Power Area

8061

3894

3761

276

14957

4450

6837

11794

2238

36

2081

W ECC
Total

60328

4789

37522

405

20042

9404

15452

35063

2818

518

3244

% of
Total

31.7

2.5

19.8

0.2

10.6

5.0

8.2

18.5

1.5

0.3

1.7

Hydro - Conventional

Hydro - Pumped Storage

Steam - Coal

Steam .. Oil

Steam - Gas

Nuclear

Combustion Turbine

Combined Cycle

Geothermal

Internal Combustion

Other

Northwest
Power

Pool Area

47568

240

17657

0

2601

1150

3709

7396

130

215

1014

902

410

6241

1

235

0

1927

2598

0

263

24

Total 81680 12601 36917 58385 189583 100,0

Percent of WECC
Total 43.1 6.6 19.5 30.8 100.0

30



WECC 2005 - 2014 GENERATION ADDITIONS
HYDRO PUMPED
STORAGE
390 MW, 1.6 o

GEOTHERMAL
225 MW, 0.9

COMBUSTION
TURBINE
1,627 MW

6.5%
STEAM~OIL
4.24 Mw, -1.3

STEAM GAS
-1 462 MW, 5 B

OTHER
1,565 MW

6.2°1

/ NUCLEAR
142MW,0 6

\
INTERNAL
COMBUSTION
54 MW, 0 2%

4¢
\

HYDRO
678 MW

2.7" 0
4

* .
*..

w "

vs
4.

COMBINED CYCLE
20,598 MW

81.8° DSTEAM-COAL
1,662MW

6.6" 0

Figure 4

Table 12 - Summary of Generation Additions 2005 - 2014
(Summer Capability - MW)

Generation Tvpe

Rocky
Mountain

Power Area

Hydro - Conventional

Hydro Pumped Storage

Steam .. Coal

Steam - Oil

Steam - Gas

Nuclear

Combustion Turbine

Combined Cycle

Geothermal

Internal Combustion

Northwest
Power

Pool Area

662

O

2092

0

0

0

335

6598

30

54

1506

0

0

750

0

0

0

0

0

0

0

0

Arizona
New Mexico
So. Nevada
Power Area

-4

0

400

-48

-259

142

600

5305

195

0

14

California
Mexico

Power Area

20

390

- t580

-276

-1203

0

692

8695

0

0

45

WECC
Total

678

390

1662

-324

-1462

142

1627

20598

225

54

1565

% of
Total

2.7

1.6

6.6

~1.3

-5.8

0.6

6.5

81.8

0.9

0.2

6.2Other

11277 750 6345 6783 25155 'I00.0Total

Percent of WECC

Total 44.8 3.0 25.2 27.0 100.0
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WECC REGION NET GENERATION ADDITIONS
ACTUAL DATA AND PROJECTIONS

SUMMER CAPABILITY
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Actual
Projected

Table 13 - WECC Summary of Generation Additions
(Summer Capability - MW)

Generation Tvpe
% of
Total

Hydro - Conventional

Hydro - Pumped Storage

Steam .. Coal

Steam - Oil

Steam - Gas

Nuclear

Combustion Turbine

Combined Cycle

Geothermal

Internal Combustion

Other

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

61 123 4 -10 0 500 0 0 0 0

0 0 0 0 0 0 0 0 0 390

-25 -1143 25 712 268 1250 575 0 0 0

0 -48 -69 -69 0 0 0 -138 0 0

-82 -163 -600 -48 -48 0 ~82 0 0 -439

0 71 71 0 0 0 0 0 0 0

1072 -203 282 70 114 10 44 44 264 -70

4918 5354 4901 2193 613 1043 253 255 780 288

0 30 195 0 0 0 0 0 0 0

54 0 0 0 0 0 0 0 0 0

258 1016 g 275 2 1 2 2 0 0

10 Yr.
Period

678

390

1662

~324

-1462

142

1627

20598

225

54

1565

2.7

1.6

6.6

_1.3

_5.8

0.6

6.5

81.8

0.9

0.2

6.2

Total 6256 5037 4818 3123 949 2804 792 163 1044 169 25155 100.0

Figure 5
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WECC GENERATION AS OF DECEMBER 31, 2014

HYDRO
61,004 MW

28.5%OTHER
MW4,809

2.2%

I

HYDRO-PUMPED
STORAGE
5,179 MW

2.4%INTERNAL
COMBUSTION

572 MW
0.3% \_STEAM-COAL

MW
a5

39,184
18.2%GEOTHERMAL

3,043 MW
1.4%

3 . *at4 *
<.;: .

/  :

.

. . ;

333-»
nr <

4

STEAM-OIL
81 MW
0.0%MCOMBINED

CYCLE
K

ii- ¢:.~..
V 44.9.=.+~=

r  4 5 i
.§98:*5!§

...?»?:

55,661 MW
25.9% 1

NUCLEAR
STEAM-GAS
18,580 MW

8.7%9,546 MW
4.4%

COMBUSTION
TURBINE

17,079 MW
8.0%

Figure 6

Table 14 - Generating Capability as of December 31, 2014
(Summer Capability - MW)

Generation Type

Rocky
Mountain

Power Area

Hydro - Conventional

Hydro - Pumped Storage

Steam - Coal

Steam Oil

Steam - Gas

Nuclear

Combustion Turbine

Combined Cycle

Geothermal

Internal Combustion

Other

Northwest
Power

Poo! Area

48230

240

19749

0

2601

1150

4044

13994

160

269

2520

902

410

6991

1

235

0

1927

2598

0

263

24

Arizona
New Mexico
So. Nevada
Power Area

3791

245

10263

80

1990

3946

3579

18580

645

4

139

California
Mexico

Power Area

8081

4284

2181

0

13754

4450

7529

20489

2238

36

2126

WECC
Total

61004

5179

39184

81

18580

9546

17079

55661

3043

572

4809

% of
Total

28.5

2 4

18.2

0 0

8.7

4.4

g o

25.9

1.4

0.3

2.2

Total 92957 13351 43262 65168 214738 1000

Percent of WECC

Total 434 6.2 201 30.3 100.0
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Avesta Corp
Bonneville Power Administration - TBL
Chelae County PUD No. I
Deseret Generation 84 Transmission Co-operative
Douglas County PUD No. l
Eugene Water 8; Electric Board
Grant County PUD No. 2
Idaho Power Company
New Traristnissiora Development Company

(A TransEIect Company)
Nor tllWestern lnergy
PaclliCorp
Pend Oreille County PUD No. l
Portland General Electric Company
Puget Sound Energy
Seattle Department of Lighting (Seattle City Light)
Sierra Pacific Rcsouices Transmission
Snohomish County PUD No. I
Tacoma Power
U.S.B.R. Pacific Northwest Region
U.S.I3.R. Upper Colorado Region
U.S.."\my Corps at Engineers

(North Pacific Division)
Utah Associated Municipal Power Systems
Utah Municipal Power Agency
Western Area Power Administration - Billings Area

USCE
UAMP
UMPA
WAUW

Canadian Systems
Alberta Electric System Operator
Alta Link L.P
AMOCO Electric Ltd.
British Columbia Hydro and Power Authority
British Columbia Transmission Corporation
Fortis BC
Sea Breeze Pacific Regional Transmission Systems, Inc
Trans Alta Utilities Corporation

AERO
ALTA
AMOCO
BCHA
BCTC

FBC
SBP

TAU(`

Figure 7
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Table 15 - Northwest Power Pool Area Actual Loads and Resources for 2004

PEAK DEMAND .- MW

Loads - Firm
Interruptible 81 Load Mgt

Total

JAN
58727

160

58887

FEB

52023

160

52183

MAR

48770

160

48930

APR

45396

160

45556

MAY

43481

160

43641

JUN

48324

166

48490

Forecast Deviation - %

Generation - Hydro

Thermal

Other

Total

3_1

45252

32102

1113

78467

-40

45349

32077

11 to

78542

-3.4

45007

32075

1121

78203

-4.2

45014

31910

1122

78046

-5.9

45842

31851
1133

78826

13

47066

31865
1122

80053

Toiai Unavailable Generation *

Net Firm Transfers - MRO

RMPA **

AZ-NM-SNV *
CA-MX t*

Total Net Firm Transfers

2581

136

-453
-1359

-77

4753

2774

138

-453
-1359

-77

-1751

3047

171

-458

~879

223
-943

4325

177

-434
-778

189

-846

4376

181

-347

-298
189

-275

3950

'174

-354
-298

622
144

Margin Over Firm Loads

Margin Over Firm Loads

Net Generation & Firm Transfers

MW

_ Percent

77639

18912

32.2

77519

25496

49.0

76099

27329

560

74567

29171

64.3

74725

31244
71 9

75959

27635

572

ENERGY - GWH

Total Load 32741

12

29131

-2.1

28750

-3.2

26278

_3.7

26908
-1.1

27669

11Forecast Deviation .. %

PEAK DEMAND MW
Loads - Firm

interruptible 81 Load Mgt

Total

50903
166

51069

AUG

50415
165

50580

SEP

45690
160

45850

OCT
46921

160

47081

NOV

53727
160

53887

DEC

54240

160
54400

Forecast Deviation .. %

Generation - Hydro
Thermal

Other

Total

2.9

46917

31879
1145

79941

28

46474

31874

1136
79484

-09

46257
32165

1129
79551

-2.3

45879
32481

1128

79488

1.7

45466

33134

1111
79711

-3.8

45227

33157

1147

79531

Total Unavailable Generation *

Net Firm Transfers - MRO
RMPA **

AZ-NM-SNV *k

CA-MX **

Total Net Firm Transfers

4792

153

-354
-298

622

123

4165

168
-356

-298

625

139

4643

187

-359

-298

625

155

5447

155

-373

-1359

223

-1354

4364

125

-459

_1359

-106

-1799

3334

114

-458

-1359

-106

-1809

Net Generation 81 Firm Transfers 75026

24123

47.4

75180

24765

49.1

74753

29063

636

75395

28474

60.7

77146

23419

43.6

78006

23766

43.8
Margin Over Firm Loads - MW

Margin Over Firm Loads - Percent

ENERGY - GWH

Total Load 29759

18

29291

1.4

26665

-06

28109

0.8

29590

0 9

32422

0.7

TOTAL

347313

-0.2Forecast Deviation - %

*

* *

Includes Maintenance, Forced Outages, and inoperable Capability.
Minus (-) indicates transfer into WECC Region.
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Table 16 - Northwest Power Pool Area Estimated Peaks Demands, Resources, and Reserves
2005 .. 2014

Month

Loads -. Firms

Inf 81 Load Mgt

T otal  MW

2005

J UL

50451

215

50666

-0.8

76502

2303

2006

J UL

51489

226

51715

2 1

78721

2517

SUMMER PEAK

2007 2008

JUL JUL

52870 54047

237 248

53107 54295

2 7 2 2

81461 85291

1975 2057

2009

J UL

55018

248

55266

1 .8

86080

2057

2010

J UL

56052

248

56300

1 .9

86739

2226

2011

J UL

57128

248

57376

1 .9

87952

2058

Adve rs e

2012

J UL

58181

248

58429

1.8

87994

2057

Hvdro Conditions

2013 2014

JUL JUL

59338 60463

248 248

59586 60711

2.0 1.9

88123 88131

1975 1960

23748 24715 26616 29187 29005 28461 28766 27756 26810 25708

Growth from Previous Yr. - %

Generation i Transfers - MW

Maint./lnoperabie Cap. - MW

Reserve Capability

MW

Percent of

Firm Peak Demand 47.1 48.0 50.3 540 527 50.8 504 47.7 45.2 42.5

Projected Average Annual Summer Compound Growth Rate (2004-2014) - 17%

WINTER PEAK

06~07 07-08 08-09

JAN JAN JAN

59902 60991 61853

161 161 161

60063 61152 62014

Month

Loads .-- Firms

Inf. gt Load Mgt

Total . MW

05-06

JAN

58545

161

58706

09-'IO

JAN

62800

161

62961

10-11

JAN

63893

161

64054

11-12

JAN

64763

161

64924

Adverse

12.13

JAN

65799

161

65960

Hydro Conditions

13-14 14-15

JAN JAN

66808 67870

161 161

66969 68031

2.1

79835

1171

2.3 1 8 1.4

82306 86198 86901

730 730 730

1 5

87822

721

1.7

88813

72t

1 .4

89534

624

1 6 1 5

89549 89553

633 624

1 6

89553

624

20119 21674 24477 24318 24301 24199 24147 23117 22121 21059

Growth from Previous Yr. - %

Generation 1 Transfers - MW

Maintllnoperable Cap. - MW

Reserve Capability

MW

Percent of

Firm Peak Demand 34.4 36.2 40.1 393 38.7 379 373 35.1 331 310

Projected Average Annual Winter Compound Growth Rate (2004/05-201412015) » 1.8%

Table 17 - Northwest Power Pool Area Summary of Generation Additions
(Summer Capability - MW)

Generation Tvpe

10 Yr,
Period

% of
Total

5.9

0.0

18.6

0.0

0.0

0.0

3.0

58.3

0.3

0.5

13.4

Hydro - Conventional

Hydro - Pumped Storage

Steam - Coal

Steam - Oil

Steam - Gas

Nuclear

Combustion Turbine

Combined Cycle

Geothermal

Internal Combustion

Other

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

45 123 4 -10 0 500 0 0 0 0

0 0 0 0 0 0 0 0 0 0

-25 37 25 712 268 500 575 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 O

445 -280 170 0 0 0 0 0 0 0

813 1531 3641 0 613 0 0 0 0 0

0 30 0 0 0 0 0 0 0 0

54 0 0 0 0 0 0 0 0 0

254 970 8 274 0 0 0 0 0 0

662

0

2092

0

0

0

335

6598

30

54

1506

Tota l 1586 2411 3848 976 881 1000 575 0 0 0 ' l t277 100.0
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Table 18 - Northwest Power Pool Area Summary of Significant Generation Additions
(Summer Capability)

NET CAPABILITY
MW

AREA PLANT NAME / UNIT no. LOCATION
UNIT
TYPE SUMMER WINTER

FUEL
TYPE

S
IN- T

SERVICE A
DATES T

C
o
r
U COMMENTS

ewer
e 75 mw
ray

200 MW
200 Mw
200 My

NWMT
NWMT
PACE
INC
INC
NWMT
PACE
BPA
NWMT
BPA
BPA
BPA
BPA
BPA
BPA
NWMT
NWMT
INC
PACE
PACE
BPA
BPA
BPA
INC
SPP
NWMT
NWMT
NWMT
BPA
BPA
BPA
BPA
BPA
BPA
BPA
BPA
BPA
BPA
BPA
PGE
PACE
NWMT
BPA
BPA
BPA
BPA
BPA
NWMT
NWMT
PACE
NWMT
PACW
NWMT
PACE
NWMT
PACE

Mi 11town l-s
Thompson River 1
Shute Creek CCl
Fossi 1 Gu1 ch 1-7
Bennett Man 1
Ranch Pit Wind 28
Currant Creek GT 1-2
Frederickson CC1
Rocky Man Hardin 1
K1 ondike II 1
summit/westward CC1
Frederickson CC2
CEP Arllington 1
Leaning Juniper 1
Big Horn wind 1
Basin creek 1-9
Wind park Sol, l
Emmett Facility 1
Currant creek GT 1-2
currant creek CCl
Hopkins Ridge (83)
wi 1d Horse 130
cherry Point CC1
Raft River GEO 1 1
Gall era l
Co1 strip 4
MT First MW 1
Co1 strip 1
Co1 umbia 1
Roosevelt 1
Orion Wind 1
combine Hips 11 1
Seven Mile Hi 11 1
Shepard's F1 at 1-2
Willow creek 1
Columbia Hi 11s 1
K`Iondike phase 3 1
wind t r ic it y  l
White Creek l
Port Westward CC1
Summit-Lake side CC1
Col strip 3
wanapa CC1
wanapa CC2
p1 ymouth CC1
COB EF CC1
COB EF CC2
n. Act. Energy 1
Bu11 Mountain 1
Two E1 k 1
CoT strip 2
Condit 1-2
Southern MT ETec. 1
Wasatch Front cc
MT Lignite 1
Hunter 4

HY
OT
GT
WT
GT
WT
GT
CC
ST
WT
CC
CC
WT
WT
WT
IC
WT
OT
GT
CC
WT
WT
CC
GE
GE
ST
CC
ST
WT
WT
WT
WT
WT
WT
WT
WT
WT
WT
WT
CC
CC
ST
CC
CC
CC
CC
CC
WT
ST
OT
ST
HY
ST
CC
ST
ST

-s
12
0
2

165
0

280
20
109
24

503
290
67
67
67
54
15
7

-280
513

0
0

738
10
20
25
280
12
26
33
200
35
17

333
60
42

100
S0
67

356
540
25

630
630
335
575
575

8
700
274
12
-14
268
513
500
575

s
12
0
3

178
0

280
20

109
24

503
.290
67
67
67
54
15
7

,280
540
0
0

738
10
20
25

280
12
26
33

200
35
17

333
60
42

100
50
67
425
580
25
630
630
335
575
575
8

700
282
12

-14
268
S40
500
S75

W A T
O T H
N G
W N D
N G
W N D

N G
N G
B I T

W N D
N G
N G

WN D
W N D
W N D
N G
W N D
W D S

N G
N G
W N D
WN D
N G
G E O
G E O
B I T
N G
B I T
WN D
W N D
WN D
W N D
WN D
WN D
WN D
W N D
W N D
W N D
W N D
N G
N G
B I T
N G
N G
N G

N G
N G
W N D
L I G
W C
B I T
W A T
L I G
N G
L I G
B I T

1-2005 RT C P1 ar\t to be retired 1,1-2005
1-2005 TS C Fuel Biomass~wa5te Wood & coal
1-2005 TS C se1f-generation p1 ant 110 MW
22005 v C seven 1.5 My units
4 005 V C
4~2005 U c six 1,5 Mw turbines
6-2005 u C Owner; pacifiCorp
7-2005 A C Increased duct-fi rim
8»2005 U C Deve1 oper: Centennia P

12~2005 T u Output to PGE, namep1 ar
l2»2005 P u Deve1 aper: westward Ere
1Z 2005 P Ll Developer; EPCOR
12-2005 T u co1 umbia Energy par t,
12-2005 T u AKA PPM Arling'con
12,2005 P u Develloper: PPM Energy
12-2005 T u peaking plant
12,2005 T u nameplate = 150 MW
1,2006 U C wood-fi red steam turbine
5-2006 RP C conversion to CC operation
5-2006 u C Conversion to CC operation
6-2006 T u Output sold to PSE 150 my
6-2006 P u output sold to PS£ 220 mw
6-2006 P U Deve1 oper: Transcar\ada
6-2006 U C
6-2006 T U
7-2006 A C Turbine upgrade
8-2006 L U

11-2006 A C Turbine upgrade
1Z~2006 P u Deveknperz c'ielo wind power
12-2006 P u
12~2006 P u
12~2006 T u Develloper: Eurus
12-2006 P u
12-2006 P U
12-2006 P u
12-2006 P U
12-2006 P u
12-2006 T U
1Z~2006 P U
5-2007 U C
6~2007 T u Devell: Summit Vineyard LLC
7-2007 A C Turbine upgrade
9-2007 P U L1matiUa corafederated Tribes
9-2007 P u Umat*i11a Confederated Tribes
9-2007 P U Deve1 oper: p1 ymouth Energy
9-2007 L U Developer: peoples Energy
9-2007 L U Developer: peoples Energy

12-2007 P U nameplate = 75 MW
3-2008 P U
4-2008 P U owner: north Amer.
7-2008 A C Turbine upgrade

10-2008 RT C
3-2009 P U
4-2009 P u Developer: pacificorp
4-2010 p U
6-2011 P u Deve1 oper:

power Group

C1 ark Fork River
Thompson Falls
Lincoln City by
Haberman ID
Mountain Home ID
Great Falls
Juab City UT
Tacoma WA
Hardin MT
Vasco OR
C1 atskanie
Tacoma WA
OR
OR
WA
Butte MT
Judith Gap MT
Emmett ID
Juab city iT
Juab city uT
Dayton WA
E l̀1ensburg WA
whatcom Co we
Malta In
Steamboat NV
Co1 strip MT
Great Falllls MT
Coistrfp MT
WA
WA
OR
OR
OR
OR
WA
WA
OR
WA
WA
Clatskanie OR
vineyard
CoT strip MT
UmatiT1a city OR
Umati 11a Cnty OR
Plymouth WA
Namath Cnty OR
K1 amath city OR
whitehall MT
Broadview MT
Campbell City WY
Col strip MT
K1 ickitat County
Great Falls
Vineyard UT
CoT strip MT
Emery Cnty UT pact ft Co up

CANADIAN SYSTEMS ALBERTA

AESO
AESO
AESO
AESO
AESO
AESO
AESO
AESO

wabamun 1-Z
Kettles HfN we 1
P springs 1-60
Summervwew WF 2
B`lue Trail WF 1-40
Kettles Hf11 we 2
Long Lake 1-2
Syn crude LJE1 11-12

wabamun AB
Pi richer Creek
AB
Pincher creek
AB
pincher creek
Ft. McMurray AB
Fr. McMurray

ST
WT
WT
WT
WT
WT
GT
C C

-134
0
0
0
0
0

170
100

-134
0
0
0
0
0

170
100

S UB
WND
WND
WND
WND
WND
NG

NG

1~2005 RT C p`lanned retirement
12-2005 P u Benign Energy phase 1
12-2005 P U She11/Enmax namep1 ate
4-2006 P U Vision Quest, phase 2
6»2006 u C vision Quest, namep1 ate
7-2006 P u Benign Energy phase 2
1-2007 U C
9~2009 P u

9mw
80mw
60Mw
60Mw
54mw

CANADIAN SYSTEMS BRITISH COLUMBIA

6-2005 v C DevBCHA
BCHA
BCHA
BCHA
BCHA
BCHA
BCHA
BCHA
BCHA

Upper Mar quam 1
Waneta 4
Br i1Hant Exp l
L Bennington 3
S STocan l
cora L inn 1
S Slogan 3
cora L inn 2
Reve1 stoke 5

Squamish BC
pend oreille R Be
Kootenay R BC
Kootenay R BC
Kootenay River BC
Kootenay River BC
Kootenay River BC
Kootenay River BC
Columbia River BC

HY
HY
HY
HY
HY
HY
HY
HY
HY

ZN
25

120
3
2
2
2
2

500

3
25

120
3
2
2
2
2

500

WAT
WAT
WAT
WAT
WAT
WAT
WAT
WAT
WAT

: Canadian Hydro
10-2005 A C Turbine upgrade/life extension
8-2006 U C

10-2006 A C Turbine upgrade/Wife extension
6-2007 A C Turbine upgrade/1 ife extension

12-2007 A C Turbine upgrade/Iife extension
5-2008 A C Turbine upgrade/Wife extension

12-2008 A C Turbine upgrade/Tife extension
10-2010 P U

See the appendix for a description of the unit type codes, status codes, and the committed/uncommitted codes.
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Table 19 - Rocky Mountain Power Area Actual Loads and Resources for 2004

PEAK DEMAND -- MW

Loads - Firm
Interruptible & Load Mgt

Total

JAN

8751

135
8886

FEB

8332

155

8487

MAR

7561

134
7695

APR

7035

183
7218

MAY

7778

185

7963

JUN

9408

149
9557'

Forecast Deviation - %

Generation - Hydro

Thermal

Other

TotaI

58

1273

10986

22
12281

24

1273

10986

22

12281

-4.0

1273

10986

22
12281

-2.6

1303

10806
22

12131

-39

1303

10609
22

11934

28

1303

11259

22
12584

Total Unavailable Generation *

Net Firm Transfers - MRO **

NWPP

AZ-NM-SNV **

Total Net Firm Transfers

676

-117

364

-204
43

240

-105

279
-204

-30

287

-116

414

-204

94

1294

13

257

_161

109

455

4

283
161

121

Net Generation & Firm Transfers 11562

2811

32.1

12071

3739
44.9

11900

4339

57.4

1165

-53

348

-161

134

10832

3797

54.0

10531

2753

35.4

12008

2600

27.6
Margin Over Firm Loads - MW
Margin Over Firm Loads » Percent

ENERGY - GWH

Total Load 4997

19

4600

19

4579

07

4382

3.1

4658

10.1

4669

5.4Forecast Deviation - %

PEAK DEMAND .- MW
Loads .. Firm

Interruptible & Load Mgt

Total

J UL
10222

178

10400

AUG
9448

198

9646

SEP

8528

158

8686

OCT
7139

104
7243

NOV

8553
125

8678

DEC

8846
125

8971

Forecast Deviation - %

Generation - Hydro

Thermal

Other
Total

1.3

1303

11251

22

12576

-2.6

1303

11251
22

12576

-2.7

1303

11259
22

12584

-8.6

1273

11652
22

12947

3.5

1273

11652

22
12947

16

1273

11652

22
12947

Total Unavailable Generation *

Net Firm Transfers - MRO **

NWPP

AZ-NM-SNV **
Total Net Firm Transfers

201

-10

317

-161
146

514

-20

248

-161

67

514

_13

267

_161

93

1968

_15

285

-204

66

543

-116

391

-204
71

282

-121

206

-204
-119

Net Generation & Firm Transfers 12229

2007

19.6

11995

2547

270

11977

3449

40.4

10913

3774

52.9

12333

3780

44.2

12784

3938

44.5
Margin Over Firm Loads - MW

Margin Over Firm Loads - Percent

ENERGY - GWH

Total Load 5324

3.9

5113

-022

4599

_t8

4484

2.2

4674

58

5135

46

TOTAL

57214

3.1Forecast Deviation - %

*

* *

Includes Maintenance, Forced Outages, and inoperable Capability.
Minus (-) indicates transfer into WECC Region,
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TRANSPORTATION SYSTEMS-CONNECTING RAPIDLY GROWING PLACES

TABLE 3.8

FY 2000 RAIL PASSENGER RIDERSHIP

City

Phoenix

Benson

Tucson

Yllmil

Winslow

Flagstaff

Williams

Kinsman

Grand Canyon

Clarkdale

(in hundreds)

Service

Amtrak (Sunset Limited)

Amtrak (Sunset Limited)

Amtrak (Sunset Limited)

Amtrak (Sunset Limited)

Amtrak (Southwest Chief)

Amtrak (Southwest Chief)

Amtrak (Southwest Chief)

Amtrak (Southwest Chief)

Grand Canyon Railway Co.

Arizona Central Railway Co.

Passengers

8.0

1.9

25.9

2.5

2.2

44.9

5.0

3.1

190.0

72.0

Note; Phoenix passengers are bused to Tucson Depot.
Source; ADOPT,Arizona Transporlulion Fucrhook, 2002.

An overview of the commodities transported by rail in Arizona is given
in Table 3.9. The s tate's  principal freight lines  are the Burlington Northern
Santa Fe (BNSF) in the north, and the Union Pacific in the south. The BNSF
serves  Kinsman, Seligman, Williams  Junction, Flags ta ff, Wins low and
Holbrook. Around 60 to 70 trains move over the line every day. The BNSF
also operates a branch line to Phoenix from Williams Junction, with about six
to eight trains a day. The Union Pacific serves Yuma, Gila Bend, Maricopa,
Casa Grande, Tucson, Benson and San Simon with about 40 to 50 trains
per day. The Union Pacific a lso operates  a  secondary line that runs  from
Wellton through Phoenix and back to the main line at Picacho. A portion of
this line between Wellton and Buckeye is out of service, but four to six trains
move daily between Phoenix and Picacho. The legislature has authorized the
Arizona Department of Transporta tion (ADOT) to use vehicle license tax
funds to preserve the Well ton/Buckeye corridor, parts of which are owned by
the railroad, the state and the U.S. Bureau of Land Management.
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TABLE 3.9

GENERAL COMMODITIES TRANSPORTED

Railroad

Burlington Norther Santa Fe

Union Pacific

Black Mesa & Lake Powell

Coronado

Apache

Arizona & California

Arizona Central

Arizona Easlem

Copper Basin

Grand Canyon

Magma*

Commodities

Intermodal (80%), Mixed Freight (20%)

llllermodal (60%), Mixed Freight (40%)

Coal (l00%)

Coal (l00%)

Paper (40%), Grain (30%), Chemicals (30%)

Mixed Freight (85%), Chemicals (15%)

Passengers (95%), Coal (5%)

Copper Products (l00% )

Copper Products (l00%)

Passengers (l00%)

NA

NA

Chemicals (90%), Copper Products (l0%)

NA

San Manuel

San Pedro & Southweeslern

Tucson Cornelia & Gila Bend*

*Currently out ofscrvicc.
Source: ADOT, Arizona Transporlalion Factbook. 2002

The re  a re  a pproxima te ly 23 inte rmoda l ra il fa cilitie s  in Arizona . S ix
of these  a re  lightly used team tracks  where  trucks  pa rk next to ra il ca rs , and
tra ns loa ding is  ca rrie d out ma nua lly or by forklift. The  ma jor inte rmoda l
fa cilitie s  a re  the  BNS F's  Gle nda le  Inte rmoda l Ya rd, which ha ndle s  a bout
60,000 ca rloads  eve ry yea r, and the  El Mirage  automobile  dis tribution facil-
ity, which handles  between 150,000 and 180,000 cars  each year.

T he Union Pac i f i c ' s  Phoenix Intermodal  Yard handles  43,000 car loads

annua l l y,  and  the i r  Phoen i x Au to  Yar d  a r ound  4 ,800  au to  c a r r i e r s .  Un i on

Pac i f i c  no longer  maintains  an intermodal  fac i l i ty in T ucson. T ruckload ship-

m ents  o r i g i na t i ng  the r e  m us t  be  d r i ven  to  Phoen i x to  be  l oaded  on  t r a i ns

there,  thus  adding to t raf f i c  on 1-10.  T here are smal ler  i ntermodal  fac i l i t i es

operated by the Ar izona & Cal i fornia Rai l road in Parker  and by the San Pedro

& Southwestern Rai l road at  Bisbee Junc t ion.
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Urb a n  ' IYa n s it

There are two major fixed-route bus transit  systems in Arizona. Valley

Metro, in the Phoenix area, carries approximately 135,000 passengers daily,

and Sun Tran, in Tucson, carries around 60,000 passengers per day. W hile

ridership on Valley Metro has shown robust growth in recent years, up more

than one-third from 1999 to 2003, Sun Tran ridership has remained essential-

ly flat over the same t ime period. On the other hand, Sun Tran ridership did

increase 6.5 percent during 2004 while transit  ridership declined nat ionally.

Several other smaller cit ies in Arizona operate Fixed-route systems, including

Flagstaff, Show Low, Sierra Vista and Yuma. The Navajo Nation and the Hopi

Tribe also operate t ransit  services.  Coolidge and Lake Havasu City operate

dial-a-ride systems. Dial~a-ride and paratransit services for the handicapped

also are important parts of the Valley Metro and Sun Tran operations.

The Valley Metro Rail l ight-rail system is currently under construction,

funded as part  of a t ransportat ion plan in a November 2004 bal lot  proposi-

t ion.  I ts m inim um -operat ing segm ent  w i l l  be 20 m i les long,  running from

central Phoenix Harough Tempe and into west Mesa for about one mile. This

segment is scheduled to begin operat ion at the end of 2008. Also approved

as part  of Proposit ion 400 were about  30 m i les of extensions to this ini t ial

segment,  which wi l l  run into west  and north Phoenix,  Glendale and farther

into Mesa.

Intercity Bus Service

The princ ipal  carrier of interc i ty bus t raffic  in Arizona is Greyhound

Lines. It  provides service Ar least once a day on most of the major corridors.

A growing number of local ly-owned operat ions offer airport  l imousine ser-

vices between Phoenix and Tucson, between Tucson and Nogales and other

points in southeastern Arizona, and between Phoenix and the more distant

communities of Prescott, Sedona and Yuma. Currently there is no bus service

between Flagstaff and Page.

Ports of Entry

There  a re  22 ports  of entry in Arizona , with s ix of thes e  on the  Mexican
borde r. Apa rt from re gula ting the  flow of pe ople  a nd priva te  ve hic le s  a c ros s

the  border, thes e  entry points  mus t a ls o monitor commerc ia l vehic les  for reg-
is tra tion, motor ta xe s , s ize  a nd we ight re s tric tions , ve hic le  s a fe ty, lic e ns ing

a nd ins ura nc e . In  this  re s pe c t the  Noga le s  fa c ility is  by fa r the  s ta te 's  la rg-
es t. In 2000 Noga les  proces s ed more  than 250,000 truck c ros s ings  S an Luis
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around 40,000 and Douglas about 34,000. Nogales is the only major port in
Arizona that can accommodate imports by rail. In fact, only Laredo, Texas
processes more tons of northbound trade by rail than does Nogales. Although
the number of trains crossing the border at Nogales has fallen somewhat in
recent years, their length has more than doubled, from an average of 48 con-
tainers per train in 1996 to 106 in 2004. The port also is processing a greater
percentage of full containers. By value, automobiles account for about three-
quarters of the commodities entering the country by rail at Nogales, followed
distantly by various copper products and copper ore (9.8 percent), beer (7.6
percent) and Portland cement (2.5 percent). The Nogales port of entry is cur-
rently being redesigned to accommodate increasing flows of goods and peo-
ple, both more efficiently and more securely. The Nogales CyberPort Project,
commissioned by the Governor's CANAMEX' Task Force in Spring 2002, is
responding to the need for a more secure Mariposa port of entry following the
September l l, 2001 attack. In addition the project seeks to improve the entire
trade flow process and reduce commercial traffic bottlenecks. Improvements
also are underway at ports of entry in Yuma and Cochise Counties.

TRANSPORTATION PLANNING AND FUNDING

State law empowers the State Transportation Board to set prior it ies
for individual highway and airport projects and award all highway contracts.

The Board is made up of  seven members appointed by the governor f rom

each of six transportation districts, including two members from district one,

Maricopa County.

For planning purpos es , Arizona  is  divided into s evera l planning and de -
ve lopment dis tric ts . Counc ils  of Governments  (COGs ) have  been es tablis hed
in thes e  dis tric ts  by agreement among the  loca l governments  within each a rea
for the  purpos e s  of c oord ina ting  c ompre he ns ive  p la nn ing  on  a n  a re a -wide
or regiona l bas is  (Figure  3.9). ADOT recognizes  and as s is ts  thes e  COGs  as
a rea -wide  trans porta tion planning agenc ie s  through the  provis ion of its  tech-
nic a l a nd fina nc ia l s upport.  ADO T a ls o provide s  a dvis ory a s s is ta nc e  to the
non-metropolitan COGs  through its  loca l a s s is tance  program. Trans porta tion
planning funds  a re  made  ava ilable  by ADOT to a ll the  rura l COGs ,

The Maricopa Association of Governments (MAG), Pima Association
of Governments (PAG), Flagstaff Metropolitan Planning Organization,
Central Yavapai Metropolitan Planning Organization and Yuma Metropolitan
Planning Organization are designated by the governor as the Metropolitan

' CANAMEX is a 1,504 miles federally designated "high priority" trade corridor that facilitates
the flow of trade and tourism between Canada and Mexico through the western states ofMon-
tana, Idaho Utah, Nevada and Arizona,
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P lanning Organiza tions  (MP Os ) for the  P hoenix, Tucs on, Flags ta ff, P re s cott
a nd Yuma  me tropolita n  a re a s . As  s uch, the s e  a ge ncie s  a re  re s pons ible  for
de ve loping compre he ns ive  long-ra nge  tra ns porta tion  pla ns . S pe cific  tra ns -
porta tion  pla nning re s pons ibilitie s  of the  COGs  a re  outline d in  the ir a nnua l
work progra ms , which  a re  a pprove d a t loca l, s ta te  a nd fe de ra l le ve ls . The ir
typica l pla nning a ctivitie s  include : the  de ve lopme nt of goa ls  a nd obje ctive s ,
is s ue  review, da ta  collection and ana lys is , forecas ting needs  and deficiencies ,
de ve loping a lte rna tive  pla ns  a nd ca rrying out s pe cia l tra ns porta tion s tudie s .
P ublic input and impact ana lys is  a ls o a re  important a s pects  of regiona l trans -
porta tion  pla nning.

The  ma jor s ource  of funding for the  cons truction  a nd improve me nt of
the  s ta te 's  highways  and bridges  is  the  Highway Us er Revenue  Fund (HURF).
The HUR F s e rve s  a s  the  de pos itory for s ta te  ta xe s  a nd fe e s  re la ting to the
ope ra tion  of motor ve hic le s . The s e  a re , in  de s ce nding orde r of importa nce :
gas oline  taxes , currently 18 cents  pe r ga llon, vehicle  licens e  taxes , bas ed on
the  va lue  of the  ve hicle  be ing ta xe d, us e  fue l ta xe s , a  ta x on die s e l fue l tha t
va rie s  from 18 cents  pe r ga llon for pa s s enge r ca rs  to 26 cents  pe r ga llon for
commercia l trucks  and bus es , and motor carrie r fees . Of thes e  s ources  for the
HURP , only one , the  ve hic le  lice ns e  ta x, is  tie d to the  ra te  of in fla tion , a nd
the ra te  has  been reduced in recent years . Thes e  revenues  are  dis tributed from
the  HURF through ADOT to each city and region bas ed upon its  s ize  re la tive
to others .

Fe de ra l funds  a re  a pportione d in  a ccorda nce  with  the  Tra ns porta tion
Equ ity Ac t for the  21  s t C e n tu ry (TEA-21). TEA-2] re qu ire s  tha t a ll u rba n
areas  with a  popula tion over 50,000 have  a  trans porta tion plan bas ed on a  co-
ordina ted, comprehens ive  and continuing planning proces s . This  requirement
is  the  re s pons ibility of the  de s igna te d MP O. TEA-21 funds  a re  a va ila ble  for
road cons truction, ma intenance  and s a fe ty, bridge  replacement and rehabili-
ta tion, ra il-highway cros s ing improvements  and planning and re s ea rch.

S e ve ra l me tropolita n  a re a s  in  Arizona  ha ve  vote r-a pprove d Re giona l
Are a  Roa d Fund (RARF) progra ms  tha t ra is e  mone y for tra ns porta tion  im-
provements  through s a le s  taxes . Maricopa , Yavapa i and P ina l Countie s  have
RARFs , and the  Flags ta ff me tropolitan a rea  a ls o is  ra is ing funds  for s pecific
trans porta tion projects  through loca l taxes .

Airport funding is  ge ne ra te d from two s ource s  in  Arizona , the  fe de ra l
Airport Improve me nt P rogra m (AlP ) a nd the  S ta te  Avia tion  Fund. The  AlP
re lie s  on  us e r fe e s  to a ddre s s  de fic ie ncie s  in  s a fe ty, s e curity a nd ca pa city.
Le s s  tha n  ha lf of the  funding of Arizona 's  prima ry a irports  curre n tly come s
from this  s ource , howeve r, and none  of the  s econda ry a irports  a re  e ligible  to
re ce ive  it. The  S ta te  Avia tion Fund, a dminis te re d by ADOT, re lie s  ma inly on
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FIGURE 3.9
COUNCILS OF GOVERNMENTS
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Source: ADOT. Intermodal Transportation Division, 1999.
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revenues from the flight property tax, the 21i1crafl license tax, the aviation fuel

tax and Grand Canyon Airport revenues.

In  t he past  som e funding for  rai l roads has com e from  the Federal

Rai lroad Administrat ion's Local Rai l  Freight  Assistance Program. No funds

have been appropriated for this program since 1994, however. TEA-21 does

contain provisions for reviving the program, w i th priori ty for '  projec ts that

address safety, environmental concerns, economic development and the pres-

ervat ion or enhancement  of smal l  communit ies and rural  areas.  There are

currently no state funds dedicated to railroad transportation. Absent the avail-

abi l i t y of federal  funds,  Ar izona's rai l  l ines are obl iged to fund thei r  own

capital and maintenance projects.

The federal  government  funds capi tal  and operat ing assistance pro-

grams for urban transit. MPOs, such as those in Flagstaff and Yuma, can serve

as conduits for direct ing these funds to local operators.  Larger c i t ies,  how-

ever,  receive their federal  funds direc t ly.  ADOT adm inisters two federal ly

funded rural transit programs. The Section 531 l program assists rural transit

operations, and the Section 5310 program assists transportation services for

the elderly and persons with disabil i t ies.  Local governments in the Phoenix

metro area also have enacted sales taxes dedicated to transit projects.

One local source of transportat ion funding in Arizona deserves special

mention. In 1985 voters in Maricopa County approved a one-half cent trans-

portat ion excise tax for the construct ion of controlled-access highways. This

enabled a near doubling of the freeway system in the MAG region, which has

added nearly 1,000 new lane-miles since then. In 2004 the voters approved

the extension of this tax for another 20 years, which is expected to raise ap-

proxim ately $9 bi l l ion over this two-decade span,  al low ing for the growth

of the freeway system by another 50 percent,  with the addit ion of well  over

1,000 new lane-miles. Under the voter-approved plan, 56 percent of the tax

revenue is al located to freeways, publ ic  t ransit  receives about one-third,  to

be spl i t  almost equally between bus and rai l ,  and streets nine percent.  The

remainder is dedicated to safety planning, bike paths and walkways. Last fall

voters in Pinal County approved a similar measure, which is projected to raise

nearly $1 bil l ion dollars for transportat ion over its 20-year l i fe span.

On May 16 ,  2006 ,  res iden t s  of  P im a Count y  approved  a 20-year

Regional  Transportat ion Authori ty Expendi ture P lan,  based on a one-hal f

cent  t ransportat ion sales tax.  The $2.1 bi l l ion plan al locates 58 percent  to

roadway improvements (200 new lane miles), 27 percent for transit improve-

ments, nine percent for safety improvements and six percent for environmen-

tal and economic vitality.
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STRAINS IN THE CURRENT SYSTEM

Hig h wa y s

Des p i te  th i s  h i gh l y a r t i c u l a ted  p l ann i ng  s t r uc tu r e  and  the  va r i e t y o f

funding sources  now in place,  populat ion growth in Ar i zona i s  al ready over ' -

coming some of the s tate's  pr inc ipal  roadways. Ar izona is  not yet adequately

consider ing the growth that is  coming in the next twenty- frvc  years, csscntial -

l y only that  growth which has  al ready occurred,  espec ial l y in the las t  decade

or  less , and espec ial ly in the Phoenix metro area, is  being addressed. In this

region the s trains  arc  most evident in commuter  t raf f i c  in the newly dcvc lop-

ing "Penal  Horseshoe" in the southeas t  val ley,  a long 1-10 in the wes t  val ley

and along 1-17 in the nor th.  T hese examples  are of fered only as  i l lus trat ions

of the current s trains.

The "Pinal  Horseshoe," a crescent arc ing around the southeastern edge

of  the G i la River  Indian Communi ty i n  Pinal  County,  has  exper ienced explo-

s i ve populat i on growth i n  j us t  the l as t  few years ,  as  m any hom ebuyers  wi th

jobs  in the Phoenix area have fo l l owed the "dr i ve unt i l  you qual i fy"  s t rategy.

N ow ,  as  c oun t y and  AD O T  o f f i c i a l s  a r c  s t r ugg l i ng  t o  c om e  to  t e r m s  w i t h

the new real i ty,  those buyers  are discover ing a more di f f i cul t  dr i ve than they

perhaps  had i n  m ind when they bought  the i r  new hom es .  At  the wes t  end of

the  hor s es hoe ,  fo r  exam pl e ,  t r a f f i c  c oun ts  a t  Mar i c opa  Road ( Ar i zona  SR

347)  and 1-10 near l y doubled between 2002 and 2004,  at  the intersec t ion of

Mar i c opa Road and Cas a G rande H i ghway c ounts  m ore  than t r i p l ed  i n  the

s am e per i od ,  a t  t he  eas te r n  end ,  a t  t he  i n te r s ec t i on  o f  Hun t  H i ghway and

T hom son Road counts  rose f rom  2,400 cars  per  day i n  2000 to  over  20,000

in 2005.  Many of  the roads  in th i s  area are relat i vely nar row and of ten inter -

rupted by four -way s tops -an essent i a l l y rura l  i n f ras t ruc ture not  des igned to

handle the heavy traff i c  of  urban commuters . T raff ic  c i tat ions have increased

dramatical ly, as have accidents.

1-10, along a nine-m i le s tretch between the Loop 101 to  the Loop 303

i n  t he  w es t  va l l ey c om m un i t i es  o f  G oodyea r  and  Monda l e ,  had  a  f a t a l i t y

rate of 1.56 per  m i le in 2004. T his  makes i t  one of the deadl iest pieces of the

highway in the enti re country. For comparison, 1-10 as a whole averages 0. 19

fatal i t i es  per  m i le,  i n Ar i zona i t  averages  0.30 fata l i t i es  per  m i le,  and in the

Phoenix metro area, inc luding Goodyear and Avondale, i t  averages 0.71 fatal -

i t ies per mi le. A major reason for  this  exceptional ly dangerous s i tuation is  the

bot t l eneck at  the m id-po in t  o f  th i s  n i ne-m i l e  s t re tch where 1-10 wes tbound

nar r ows  to  two  l anes  eac h  way- ano ther  es s en t i a l l y r u r a l  s ys tem ,  i n  o ther

words ,  be ing asked to  do duty as  a throughway for  heavy urban com m ut ing

traf f i c .  Once again.  explos ive populat ion growth in the west val ley communi -
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tie s  of Litchfie ld P a rk, Goodye a r a nd Bucke ye  ha s  cre a te d a  proble m fa r in
advance  of wha t trans porta tion planners  fores aw. According to the  cons truc-
tion s che dule  in  MAG's  Re giona l Tra ns porta tion P la n, wide ning of th is  pa rt
of 1-10 will not be gin until 201 l.

S uburba n  growth , howe ve r, is  not a lwa ys  to bla me  for de te riora ting
roa d conditions . 1-17 nol'th  of P hoe nix wa s  built in  the  la te  l 950s  a nd e a rly
1960s  a s  a  rura l highway connecting a  much s ma lle r me tropolitan a rea  with
a  s pa rs e ly popula te d a re a  in  the  north  of the  s ta te . For mos t of its  le ngth  it
ha s  re ma ine d e s s e ntia lly uncha nge d s ince  the n. North  of P hoe nix, now the
s ixth  la rge s t me tropolita n  a re a  in  the  country, 1-17  na rrows  from s ix la ne s
a nd a  high occupa ncy ve hicle  la ne  to only four jus t s outh of P inna cle  P e a k
Roa d. P inna cle  P e a k is  two mile s  north  of the  Loop lot, a nd a  fu ll 12  mile s
s outh of Anthem, anothe r ma jor contributor to the  conges tion. Tra ffic counts
a t P innacle  P eak Road have  more  than doubled in the  las t ten years , and ac-
cidents  be tween tha t point and Cordes  J unction, about 45 mile s  to the  north,
have increas ed from around 300 in 1994 to nearly 750 in 2005. CL1rrentADOT
pla ns  do not ca ll for a ny ma jor e xpa ns ion of 1-17 until a fte r 2020, a nd e ve n
then the  improvements  will extend only a s  fa r a s  Anthem.

Another sort  of st rain on the current  system  is t im e:  the inevi table

costs imposed by delays in highway improvement.  MAG's 2006 schedule of

freeway building had to be altered due to an unexpected rise in construct ion

costs. Bids for projects came in nearly 20 percent higher than anticipated be-

cause of shortages in critical commodities, such as cement, brought on in part

by general increases in demand as well  as demand generated by Hurricane

Katrina reconstruct ion. The result  is that some projects, such as the bypass

around downtown W ickenburg,  have had to be put  off,  and delays always

mean higher costs in the end. Planners hope that booming population growth

in the Phoenix metro area also will create transportation tax revenues higher

than originally anticipated, so they can catch up with the original work sched-

ule by 2010.

S ky  Ha rb o r  In te rn a tio n a l Airp o r t

In the year 2000 Sky Harbor ranked third worst in the nat ion in depar-

ture delays caused by ai rport  condi t ions,  behind Newark and La Guardia.

Delays had more than doubled since 1998. One of the major causes was air

pol lut ion,  which caused m ore delays in Phoenix than rain did in Seat t le.

Parking at  Sky Harbor cont inues in short  supply,  c reat ing more pressures

for off-site options. Tempe residents continue to voice concerns over airport

noise,  in part icular as plans for a fourth runway begin to be contemplated,

in 200]  Sky Harbor started to seek approval  for a new W est  Term inal ,  to
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have a 33-gate capacity, again over objections from Tempe. Approval for this
new terminal is not yet final, and it would not open until 2011 at the earliest.

Expansion at Sky Harbor also depends on maintaining height restrictions on
urban development nearby. The City of Phoenix has recently approved new
rules that give the safety of present and any future flight paths priority over
real estate development, but the City of Tempe has not followed suit, Intra-
metropolitan differences like these could have the effect of either impeding
the development of new capacity at Sky Harbor, currently the fifth-busiest
airport in the country, or shifting new capacity to alternative locations.

FUTURE TRANSPORTATION NEEDS

Hig h wa y s

According to the  Gove rnor's  Tra ns porta tion Vis ion 2] Ta s k Force ,
which s ubmitte d its  fina l re port in De ce mbe r 2001, the  numbe r of da ily ve -
hicle  mile s  driven in the  Phoenix and Tucson me tro a reas  will grow by more
than 50 percent by 2020. Vis ion 21 a lso predicted tha t tra ffic volume a long I-
10 be tween these  two cities  would double  in the  same period. Clearly Arizona
is  on its  wa y to a  s e ve re , a nd cos tly, tra ns porta tion proble m on its  ma jor
roadways . A recent s tudy found tha t increased fuel consumption and los t time
due to congestion a lready amounts  to a  cost of $540 per capita  in the  Phoenix
metro area  and $395 Pei' capita  in Tucson. PAG predicts  that, even assuming
a ll its  roadway improvements  a re  built, the  pe rcentage  of vehicle  mile s  driv-
e n in the  re gion unde r conditions  of e ithe r s e ve re  or he a vy conge s tion will
double  in the  period from 2000 to 2025, ris ing from 27 percent to 54 percent.
Travel on s ta te  highways a lso is  becoming increas ingly congested. Table  3.10
shows  the  growth in numbers  of commercia l trucks  on a ll Arizona  inte rs ta tes
from 1990 to 2000, a  decade that saw an increase in this  traffic of 105 percent.
There  is  no reason to expect this  trend to change over the  next 20 years .

To ta lYear 1-8

1990 39,989

l995 39,234

2000 6 I ,900

Source; ADOT, Wsion 21 .

TABLE 3.10

ANNUAL C O MME R C IAL VE HIC LE  C O UNTS
(trucks  grea te r than 26,000 gross  vehicle  weight)

1-10 1-17 1-19 1-40

948,200 307,200 3 l ,400 3 I3,300

1,567, l00 486,400 38,600 364,000

2,002,700 598,800 80,200 610,700

l ,640,089

2,495,334

3,354,300
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Aviation

According to the Stale Aviation Needs Study (SANS), 2000, commercial

passenger enplanements in Arizona are expected to grow 79 percent between

2000 and 2020, reaching a total of  more than 31 mil l ion annually at Sky

Harbor, and about 3.5 million at Tucson International. Air cargo operations at

Sky Harbor are expected to triple by 2020 and double at Tucson. At rural air-

ports, on the other hand, passenger service is declining due to "leakage"-the

tendency of  passengers to travel to larger airports with better service-and

will likely continue to do so into the future.

Passenger Rail

Phoenix is currently the largest urban area in the country without pas-

senger rail service, and Amtrak has no plans to return service to the city.

Other ideas for passenger rail service, including a high-speed linkage be-

tween Phoenix and Tucson and corninuter service in the Phoenix metro area,

have been discussed f rom time to time. The high-speed line would require

billions of dollars for service to a currently unknown and untested market. A
commuter network in the Phoenix metro area might attract more riders, and

examples of the development of such services in Albuquerque/Santa Fe and

Salt Lake City are encouraging. In those places, however, builders were able

to buy unused track from railroads, in Phoenix any passenger service would
have to share tracks with freight trains, and those tracks are already at or near

capacity.

Fr e ig h t  R a il

According to ADOT, the number of  f reight trains crossing Arizona is

expected to grow by 15 to 20 percent by 2010. The problems associated with

grade-level crossings will likewise get worse.

Fu n d in g

The Vision 21 Task Force projected a total of  $61.3 billion as neces-

sary to fund all major modes of  transportation for the period 2000 through

2020, but then estimated the available revenues from all sources for the same

period to be $41 billion, amounting to a shortfall of  over $20 billion for this

two-decade period. Since roadways demand by far the largest expenditures of

all transportation systems, the Vision 21 Task Force projected that they will

suf fer most f rom this shortfall. Another study, by the ADOT Transportation
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Planning Division, concluded there is a $1.75 billion 20-year backlog to
bring rural highways in Arizona Lip to a "minimally acceptable" standard,

and a $728 million backlog to bring urban highways up Lo this same standard.
The SANS 2000 study concluded that $315 million in additional funding is

needed by 2010 to maintain current levels of service at Arizona's 20 com-
mercial service and reliever airports, and that another $649 million in new
funding would be needed to bring these airports up to minimally acceptable

standards.

The recommendations of the Vision 21 Task Force to make Lip the
shortfall in Arizonans n*ansportation funding are, first of all, to increase the
state's gasoline lax. This tax, fixed by law at 18 cents per gallon, is a flat

lax, subject to the negative effects of inflation and fuel efficiency. Vision 21
recommended an immediate increase by five cents per gallon, to be followed
by another four cents four years later (which, according to the Task Force's
original timetable, would be 2006), to be followed by additional two-cent in-
creases at five-year intervals, This would raise the per-gallon tax to a total of
3] cents, one cent lower than the tax currently imposed by Connecticut, and
just slightly higher than New York. Because the gasoline tax feeds directly
into the HURF, which is constitutionally restricted to roadways and bridge
es, the Task Force also recommended the development of statewide funding

sources that could be used to meet the needs of other modes of transportation .
The Task Force called for the phasing in of a dedicated, statewide transporta-
tion sales tax, adding tip eventually to 0.75 percent, and a dedicated, state-

wide development impact fee equal to one percent of value, to be imposed on
all new commercial and residential development in the state.

Regional Coordination

1

Another principal recommendation of the Vision 21 Task force, on an

issue perhaps even more critical than funding, concerned the coordination of
regional land-use planning with long-range transportation plans. This might
seem obvious on its face, but the experience of growth in northern Pinal
County, of the Anthem development north of Phoenix and of rapid growth in

the west valley, all in the absence of the necessary transportation infrastruc-
ture, illustrate the extent of the problem. One entity, generally local, approves
new development with an eye perhaps on increasing its tax base, leaving the

transportation issues to other entities at the regional or state level. In this way
as metropolitan growth in the Tucson area begins to bleed into southern Pinal
County and eastward into Cochise County-Anthem is currently planning a

new development in Benson-the experience of the Phoenix metro area is
likely to be repeated, if on a smaller scale.
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Chapter 4

WATER AND GROWTH

S US ANNA EDEN AND S HARON B. MEGDAL

The  Fa te s  of a nc ie n t c iviliza tions  h in t a t the  ris ks  of g rowing  be yond  the

na tura l lim its  of a va ila b le  wa te r re s ourc e s .  W e  ha ve  s e e n  the  c ons e que nc e s  of

wa te r s c a rc ity in  c ou n trie s  th a t  la c k e c on om ic  a n d  te c h n olog ic a l re s ou rc e s ,

a nd  e ve n  in  the  Un ite d  S ta te s ,  long -te rm  d rough t ha s  c a us e d  la rge -s c a le  d is -

loc a tions  a s  s e e n ,  for e xa m ple ,  in  the  Dus t Bowl of the  1930s .  The  s e ttle m e nt

of th e  we s te rn  Un ite d  S ta te s ,  h owe ve r,  h a s  b e e n  a  s to ry of g rowth  d rivin g

wa te r d e ve lop m e n t. '  His toric a lly,  in ve s tm e n ts  in  re d u c in g  wa te r u n c e rta in ty

h a ve  yie ld e d  d ivid e n d s  in  fin a n c ia l s ta b ility a n d  e c on om ic  g rowth .  Th e  wa te r

d is p la ys  in  Ne va d a 's  c a s in os  a n d  d e c ora t ive  la ke s  in  Arizon a 's  s u b d ivis ion s

a re  e m b le m a tic  of the  va lue  of wa te r in  a ttra c ting  g rowth .  Inc re a s e s  in  popu -

la t ion ,  h owe ve r,  a re  le a d in g  to s tre s s e s  on  c u rre n t  s u p p lie s  a n d  c om p e tit ion

for n e w s u p p lie s .

An o th e r  e n g in e  o f g ro w th  fo r  Ariz o n a  is  t h e  q u a lit y o f life  p ro vid e d

b y it s  u n iq u e ly b e a u t ifu l e n viron m e n t ,  in  wh ic h  wa te r is  a  ke y in g re d ie n t .

Ye t the re  ha s  be e n  c ons is te n t te ns ion  be twe e n  the  wa te r de m a nds  of g rowing

popu la tions  a nd  the  ne e ds  of the  e nvironm e n t.  Us e  of s u rfa c e  a nd  g roundwa -

te r for g rowth  of th e  p op u la t ion  a n d  th e  e c on om y h a s  re s u lte d  in  s ig n ific a n t

los s  of rip a ria n  a re a s  a n d  h a b ita t .  Re p a irin g  a n d  m a in ta in in g  Arizon a 's  e n vi-

ron m e n ta l h e rita g e  will b e  a  m a jor c h a lle n g e  a s  th e  s ta te ' s  p op u la t ion  c on -

tinue s  to g row.  Re c e n tly,  rive r re s tora tion  p roje c ts ,  s uc h  a s  thos e  in  P hoe n ix,

Me s a  a nd  Yum a ,  ha ve  be e n  unde rta ke n  to e nha nc e  the  qua lity of life  for u rba n

re s ide n ts  a nd  vis itors .  The s e  p roje c ts  involve  m a jor c om m itm e n ts  of re s ou rc -

e s  ove r e xte n d e d  p e riod s  of t im e .  "Th e  im p orta n c e  of th e s e  p ro je c ts  to  th e

q u a lity o f life  in  th e  S on ora n  De s e rt  is  m a d e  e vid e n t b y s ig n ific a n t a c tu a l

a n d  p la n n e d  p u b lic  in ve s tm e n ts " (Me g d a l,  2 0 0 5 ,  p .  l).

' Recent news from California suggests that the role of water in limiting growth may be a more
important policy question in the future, The California Court of Appeals rejected a CALFED
plan because its environmental review was based on the notion that growth in Calilbrnia is
inevitable and theretbre required increased water delivery from north to south. The Court said
CALFED "appears not to have considered smaller water exports from the Bay»Delta region
which might, in turn, lead /o smaller population growth due to /he unavailability of waler to
support such growth" (Pitzer, p.3, emphasis added).
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GRGWTH AND WATER DEMAND TRENDS

In the 25 years since 1980, Arizona's population has more than doubled
from 2.7 million to 6.0 million. Between 1990 and 2004, the highest rates of
growth in the state were experienced in Mohave, Yavapai, Pinal and Yuma
Counties, while the greatest growth in absolute numbers has been in Maricopa
County (with a gain of more than one million people since 1990), Pima, Pinal
and Mohave Counties. Population projections as detailed in Chapter 2 in-
dicate continued high growth rates in these same areas. The needs of the
major population centers in Maricopa and Pima Counties are widely known.
Although the numbers are smaller, communities in other counties are facing
similar challenges. Yavapai County must supply its rapidly growing popu-
lation and preserve the unique environmental qualities supported by peren-
nial Hows in the upper Verde River, Coconino County, with only a slightly
lower growth rate, has experienced water supply difficulties when drought
conditions have reduced normal supplies. Despite aggressive conservation
and water rights acquisition measures taken by Flagstaff, the city continues
to face potential shortfalls. Table 4,1 shows the total freshwater withdrawals
in selected fast-growing counties in Arizona.

TABLE 4.1
FRESHWATER WITHDRAWALS IN SELECTED

FAST GROWING COUNTIES, 1985-2000

Maricopa

Mohave

Pima

Penal

Yavapai

Yuma

(thous and ac re -fee t)

1985 1990

2,790 2,800

114 163

260 256

1,100 850

78 215

1995 2000

2,680 2,410

157 172

296 337

1,4 l0 I, l80

95 92

1,570 1,640

Souihwesl-I 950-2000,

1,480 1,410

Source: U.S. Geological Survey, Wafer-Use Trends in the Desert
2004.
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Increases in urban and suburban populations will increase municipal

water demand. Water use increases proportionally with population growth
if per capita use remains steady. Many factors affect per capita usage. For
example, new construction to accommodate growth can include water-sav-

ing features that reduce per capita consumption. On the other hand, large
cities can alter their own climates through the creation of urban heat islands,
which in tum may lead to higher water use. Of greater importance to water

demand are the water-use habits and expectations of residents. Conservation
programs have met with mixed results in the past, and the realistic potential
for savings is a subject of debate.

It ofte n is  a s s ume d tha t popula tion growth will occur on pre vious ly
irriga ted fa rmlands , and when this  happens , tota l wa te r use  will decline . But
this  has  not a lways  been the  case . In some  places , re s identia l deve lopment
takes  place  on dese rt land, or fa rmland is  mere ly displaced by deve lopment
to new agricultura l pa rce ls  furthe r from citie s , and tota l wa te r use  increases .
In Ma ricopa  County, tota l wa te r us a ge  de cline d be twe e n 1990 a nd 2000,
whe n a  56 pe rce nt incre a s e  in public s upply wa s  more  tha n offs e t by a  30
pe rce nt de cre a s e  in a gricultura l irriga tion. On the  othe r ha nd, no long-te rm
change  in wa te r use  was  recorded when Sa lt River Project agricultura l acre -
a ge  wa s  conve rte d to re s ide ntia l a nd comme rcia l de ve lopme nt. Figure  4.1
compares  changes  in agricultura l and domes tic wate r use  in Maricopa , P ima
and Mohave  Counties  from 1985 to 2000.

CURRENT WATER SOURCES

Currently, Arizona draws on four principal sources of water: the
Colorado River, other surface water, groundwater and effluent. An average of
39 percent of Arizona's water (2.8 million acre-feet) comes from the Colorado
River, and about half of that is delivered through the Central Arizona Project
(CAP) to central Arizona. Non-Colorado River surface water sources include
the Salt, Verde, Gila and Agua Fria Rivers and the reservoir storage systems
located on them. On average, Arizonans get 19 percent of their water (1.4
million acre-feet) from all non-Colorado River surface water sources (Figure
4.2).

Approximately 40 percent of the water used in Arizona comes from
groundwater. In total, Arizona's aquifers hold a very large amount of water,
most of it water that has been collecting underground for thousands of years.
However, the capability to extract and use this groundwater is limited by a
number of factors, including depth, geology and chemistry. Natural recharge,
which occurs mainly along mountain fronts and in stream channels, contin-
ues to add to this supply. In the most populous areas of the state as well as in
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FIGURE 4.I
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Source: U.S. Geological Survey, Wafer- Use Trends In the Desert Southwest--I950-2000, 2004.
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WATER AND GROWTH

areas with irrigated agriculture, however, water is pumped from groundwater
sources faster than it is replenished naturally. This has led to declines in water
level by hundreds of feet in some areas as well as aquifer compaction, subsid-

ence al the ground surface and soil fissures.

FIG URE 4 .2
WATER  S OUR C ES , 2004

Source: Kathy Jacobs and Marshall A Worden, "Water in Arizona:
Challenges Met and Remaining,"Chapter l in Arizona iv Wafer Future:
Challenges and Opportunities, Phoenix; Arizona TownHall, 2005.

Effluent is treated wastewater. The larger the population, the more ef-
Huent is generated. Only a small portion of the effluent that is generated in
Arizona is used: approximately 0.14 million acre-feet per year, Effluent in
Arizona is used most often for irrigating non-food crops and turf and for
industrial cooling. When released to stream beds, it may support riparian
ecosystems. In conjunction with stream releases or in separately constructed
facilities, it also is used for artificial recharge of aquifers. Combined, these
effluent uses represent only two percent of Arizona's water demand.

WATER RESOURCE MANAGEMENT IN ARIZONA

In Arizona, the different sources of water are managed through differ-
ent systems and under different agencies. Groundwater in populous parts of

the state is managed differently from that in less populous areas. In addition,
water quality is managed separately from water supply.
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\

Water from the Colorado River is subject to the Law of the River, a col-
lection of interstate compacts, international treaties, Congressional acts and

Supreme Court Decrees resulting from lawsuits between the states sharing
the river. The U.S. Bureau of Reclamation is responsible for managing the
river, under the decision~making authority of the Secretary of the Interior. The
Arizona Department of Water Resources (ADWR) is responsible for making
recommendations to the Secretary regarding allocation of Arizona's share of
the river, although essentially all of the allocations already have been made.

The CAP is allocated approximately half of Arizona's Colorado River
water. Construction on the CAP canal, which carries Colorado River water
to users in central Arizona, began in 1973. The first deliveries were made on
the incomplete system in 1984, and the project was declared substantially
complete in 1993. The canal system has a designed capacity of 1.8 million
acre-feet per year, and a total entitlement to 1.5 million acre-feet. The CAP
is managed and operated by the Central Arizona Water Conservation District
(CAWCD), an organization formed to contract with the federal government
for CAP water and subcontract with water users in central Arizona. The
CAWCD implements policies set by its Board of Directors, a 15-member
body elected from the CAP's three-county service area: Maricopa, Pima and
Pinal Counties. The Board sets CAP rates annually.

The Salt River Project (SRP) manages surface water from its reservoirs
on the Salt and Verde Rivers. It is a quasi-governmental organization created
to gain federal assistance in building one of the hist major water develop-

ment projects in the West. The Bureau of Reclamation, which constructed
the reservoirs, retains title to them. Dams and reservoirs have been added to
the system as needs expanded, and the organization has evolved to manage
and operate the extensive SRP water and power systems. Land owners in the
SRP service area own rights to SRP water. Although the SPP was originally
developed for agriculture, about 88 percent of its member lands are now 1'esi-
dential. The project allocates water to member lands at a standard annual rate
of three acre-feet per acre, except in times of shortage, such as in 2004, when
two acre-feet per acre were allocated.

A body of law referred to as "prior appropriation" governs other sur-
face water. The right to use a certain amount of surface water for a specified
purpose is acquired through the process of obtaining a permit to take the wa-
ter, constructing the means for taking the water and conveying it to its point
of use, and then using the water. The first person to acquire a right to water
from any water body has the highest right to water, while the newest water

right holder has the lowest right. In times of shortage, the holders of the older
rights receive all of their water before newer rights holders receive theirs.
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Mos t of the  s urfa ce  wa te r in  Arizona  a lre a dy ha s  be e n a ppropria te d. ADWR
adminis te rs  the  s urface  wa te r pe rmit program, but the  rights  holde rs  pe rform
wa te r management, and dis pute s  be tween rights  holde rs  tha t a re  not s e ttled
be tween them a re  litiga ted.

Arizona law holds that  eff luent  belongs to the ent i ty that  generates

it  (except  under certain special  c ircumstances).  The ent i ty has the right  to

recapture the effluent  even i f the effluent  has been discharged to a st ream

channel for many years and others have appropriated the flow as surface wa-

ter.  ADW R has an interest in effluent as a renewable water resource, espe-

cial ly when it  is subst ituted for groundwater use or recharged to the aquifer

in Ac t ive Managem ent  Areas (AMAs).  The uses of eff luent  are regulated

for envi ronm ental  and publ ic  heal th purposes by the Arizona Departm ent

of Envi ronm ental  Qual i ty (ADEQ) and the U.S.  Envi ronm ental  Protec t ion

Agency (EPA). These agencies also share regulatory authority over other ac-

t ivi t ies relat ing to water qual i ty such as waste discharges, nonpoint  source

pollut ion, groundwater remediat ion and drinking water treatment.

Groundwater is managed under two systems. In cri t ical  groundwater

areas,  i .e. ,  the AMAs,  ADW R regulates the Lise of groundwater under the

authori ty of the 1980 Groundwater Management  Act  (GMA).  In the rest  of

the state, groundwater is governed by the reasonable use doctrine: the owner

of land has the right  to pump groundwater from beneath the land for a rea-

sonable use on the land.  Like surface water within the prior appropriat ions

system, Linder reasonable use, groundwater management is the responsibility

of the right  holder and int ractable disputes between rights holders are l i t i -

gated. ADW R issues permits for water wells and maintains a registry of well

pelTnits.

More comprehensive groundwater management  is possible in AMAs

through the planning and regulatory act ivi t ies of ADW R. Since the l  940s,

groundwater has been pumped more rapidly in certain parts of the state than it

has been replenished, result ing in a condit ion called "overdraft ." AMAs were

created in basins where groundwater overdraft  had become a cri t ical issue

because of populat ion growth and agricultural water uses. The management

goals of the AMAs differ in some ways because of their different situat ions,

but they share the overall goal of reducing or halt ing overdraft.

Four AMAs were c reated at  the t im e of the GMA passage:  Phoenix,

Tucson,  P im a]  and Prescot t .  The Santa Cruz AMA,  which spl i t  off of the

Tuc son A MA ,  bec am e a separat e A MA  in  1994.  The boundar ies of  t he

A MA s sur round  m ajor  popu lat i on  c en t ers  and  general l y  c oi nc i de w i t h

t he boundar i es  of  g roundw at er  bas ins  (F i gure 4 . 3 ) .  E i gh t y  perc en t  of

Arizona's populat ion l ives w i thin the boundaries of these AMAs.  Through
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the  m e cha nis m s  e s ta blis he d in the  GMA, ADWR ca n m a na ge  ground-
wa te r withdra wa l a nd us e  to a chie ve  AMA-wide  goa ls . Ta ble  4.2 s hows
the  ma na ge me nt goa ls  for e a ch of the  AMAs . The  GMA a ls o e s ta blis he d
Irriga tion Non-Expa ns ion Are a s , whe re  irriga te d a cre a ge  could not e xpa nd.

TABLE 4.2
ACTIVE MANAGEMENT AREA GOALS

A MA

Phoenix AMA

Description Goals

Safe-yield by 2025Large, urban area, agri-
cultural Ilse

Penal AMA Agricultural use, small
urban area economy

Prescott AMA Large, urban area

Extend agricultural economy as long
as feasible. Allow development ofnon-
irrigation water uses. Preserve water
supplies for non-agricultural uses.

Safe-yield by 2025

Santa Cruz AMA Small urban area, bina-
tional, riparian and water
level issues

Maintain safe~yield. Prevent local wa-
ter tables from declining long~term

Tucson AMA Large, urban area Safe-yield by 2025

Note: Safe-yield is defined as a long-term balance between the annual amount ofgroundwa-
ter withdrawn in the AMA and the annual amount of natural and artificial recharge.
Sourced Arizona Department of Water Resources, 2002.

No new areas of Arizona have become AMAs since the passage of the
Act. The GMA provides for designation of AMAs where overdraft is identi-
fied as a critical problem, and ADWR undertook studies to determine the
need in the San Pedro watershed of Cochise County. The ADWR opinion,
issued in March 2005, stated that the area did not meet statutory requirements
for an AMA. This opinion disappointed environmental interests, but reHected
the preferences of most jurisdictions in rapidly growing areas outside AMAs.
They continue to prefer local action to formation of an AMA and the state-
Ievel regulation that would ensue.

Within AMAs, annual groundwater withdrawals are limited and subject
to regulation according to the type of right held by the pumper. There are ir-
rigation rights, non-irrigation rights (Type I and Type II), service-area rights
and rights pursuant to new groundwater withdrawal permits. Domestic wells
with low pump capacities (generally, 35 gallons per minute or less) are ex-

empt from most GMA regulations.
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HGURE 4.3
ACTIVE MANAGEMENT AREAS AND IRRIGATION

NON-EXPANSION AREAS
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Assured Water Supply and Adequate Supply Rules

Developers of new subdivisions are required to show that  they have

access Lo suffic ient water to support the needs of the development. Outside

of AMAs, developers must obtain a determinat ion of water supply adequacy

from  ADW R before they can subdivide land and sel l  lots.  However,  even

when the water supply is determined to be inadequate, lot sales may proceed

as long as the Hist purchaser of the land is informed.

A  few  new tools exist  for  count ies and com m uni t ies outside AMAs

to help them prepare for growth.  The Arizona Legislature has required and

author ized rural  com m uni t ies t o p lan for  grow th and drought .  "Grow ing

Smarter" legislation passed in 2000 contains a requirement that growing mu-

nic ipal i t ies with populat ions larger than 2,500 and count ies with more than

125,000 people inc lude a water resources element  in their comprehensive

plans. The element must identify legally and physically available supplies that

are known to exist ,  est imate future demand for water,  and describe how the

demand wil l  be served. The requirement provided an incent ive for the coun-

t ies and municipali t ies to plan for growth and include water supplies among

the elements inc luded in the plans.  The Arizona Rural W atershed Init iat ive

has provided planning and technical  assistance to rural  areas.  Authorizing

legislat ion gave impetus to the creat ion of watershed partnerships and such

al l iances have been formed in 17 watersheds (Figure 4.4).  Act ive al l iances

have focused first  on acquiring accurate information about their water situa-

t ions and informing and educat ing themselves and their communit ies. Their

combined efforts give them a stronger voice in regional and state decisions.

More effec t ive water m anagem ent  tools are avai lable w i th in AMAs.

There,  developm ents ei t her  m ust  obtain  a Cer t i f i cate of  Assured W ater

Supply (AW S) from ADW R or must  be served by a water provider w i th an

ADW R-issued AW S Designat ion, In order to obtain a cert i ficate or designa-

t ion,  the developer or provider must show that water is physical ly,  cont inu-

ously and legal ly avai lable for 100 years and that i t  meets federal and state

potable water qual i ty standards.  In addit ion,  the water suppl ier must  show

the financial capabi l i ty to develop any needed water infrastructure.  Final ly,

use of the water must be consistent with the water management goals of the

AMA. This final cri terion means that  a significant  port ion of the water used

by new developments must come from renewable supplies. For the most part,

the renewable water used to meet this requirement in central Arizona is CAP

water,  even for developments too far distant from the CAP canal to take the

water direct ly.  W here groundwater condit ions are favorable, the rules al low

the developer or provider to offset groundwater use by the new development

with recharge of renewable water or subst itut ions of renewable water for an

established groundwater use elsewhere in the AMA.
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FIGURE 4.4

Tucsontl
s
3

Arizona Watershed Alliance

1 Arizona Strip
2 Northwest Arizona Watershed Council
3 Coconino Plateau Regional Water Study
4 Little Colorado Multi-Objective Management
5 Upper Verde and Middle Verde Studies
6 Upper Bill Williams
7 Upper Hassayampa
8 Upper Agua Fria
9 Northern Gila County Water Plan Alliance

10 Silver Creek
11 Show Low Creek
12 Upper Little Colorado River Partnership
13 Eagle Creek
14 Upper Gila
15 Lower San Pedro
16 Middle San Pedro
17 Upper San Pedro Partnership

Source: Arizona Department of W ater Resources.
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In the process of developing the AWS rules, it became clear that a
mechanism was needed to give developments on AMA land distant from
the CAP canal access to renewable supply credits for development. At the

same time, Arizona was not using its full entitlement to CAP water. The large
quantity of "excess" CAP water represented a Financial challenge and a wa-
ter' management opportunity. The State legislature authorized development
of a Groundwater Recharge Program and creation of the Central Arizona
Groundwater Replenishment District (CAGRD) and Arizona Water Banking
Authority (AWBA). These actions all were intended, among other goals, to
use water' available immediately that otherwise would go unused in Arizona,
They also provide ways to buffer CAP users from system shortages and out-
ages. In addition, the recharge program and the CAGRD help developers
meet AWS requirements.

Th e  Re c h a rg e  P ro g ra m

Arizona's groundwater recharge program allows groundwater users to

accrue credits that can be used to claim water in the future or to offset current

groundwater pumping. Entities with CAP subcontracts can store CAP water

they cannot use immediately in recharge facilities, from which they may re-

cover the water later. They may also recover the water at a different location.

In Groundwater Saving Facilities, water credits are accrued for substituting

CAP water for' groundwater pumped pursuant to an irrigation, or other, grand-

fathcrcd right. Water credits also can be earned by recharging effluent. Long-

term groundwater storage credits are banked in the account of the storage permit

holder. Later recovery of storage credits requires a recovery well permit. Many

issues related to recovery of long-term storage credits remain to be resolved,

and they are likely to have an impact on how future water supply plans are

configured. Table 4.3 shows the number of permitted recharge projects in

AMAs as of June 30, 2005.

Subdivision developers and municipal  providers also can comply

with AWS requirements by joining the CAGRD. CAGRD members pay the

District, which assumes the obligation to replenish excess groundwater use,

as determined by implementation of the AWS Rules. This option is especially

useful for entities that do not hold CAP subcontracts. Because of factors such

as the high cost of infrastructure, a few providers with CAP subcontracts and

the new developments in their service areas have chosen to use the CAGRD

by requesting that their subcontract entitlement be assigned to that organi-

zation. The AWS program and the CAGRD function together to ensure that

all new subdivisions in AMAs include a substantial proportion of renewable

supplies in their water portfol ios. The CAGRD, in its most recent ten-year
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plan of operation, projects enormous growth in demand for its replenishment
services over the next 25 years. Figure 4.5 projects CAGRD's replenishment
obligations both for current members only and for new enrollments. The in-

tegrity of the system rests on its ability to meet its future replenishment ob-

ligations. In its most recent ten-year plan, the CAGRD projected declining
availability of excess CAP water to the point that the District will not be able
to meet its replenishment obligation with excess CAP water by 2020 and pos-
sibly as early as 20] 5. Other sources will have to be used.

TABLE 4.3
PERMITTED RECHARGE PROJECTS IN AMAS

(June 30, 2005)

CAP+

CAP Effluent §;f»§
CAP+

Effluent

Surface
Water +
Effluent

CAP+
Effluent
+ SW

All

Phoenix AMA
USF 3 2 2

GSF

13

5

Z!

3 ]

41

9

Pres cott AMA
USF 3 I

GSF

4

0

Fina l AMA
USF 4

GSF 3

4

3

Tucson AMA
USF 5 9

6

76

4

GSF 6

Total AMAs 31 36 4 3 I I

Note: USF = Underground Storage Facility and GSF = Groundwater Savings Facility.
Source: Arizona Department of Water Resources, Semi-Annual Status Report, June 30, 2005

Arizona Water Banking Authority

The AWBA was created in 1996 primarily to ensure reliable municipal
water deliveries during future shortages on the Colorado River or CAP sys-
tem failures. It achieves this by storing CAP water in constructed recharge

and groundwater savings facilities. The AWBA does not compete with other

CAP water users of' rechargers, standing last in line in priority. It has, how-
ever, used all the unclaimed and unused CAP water in the system. Since its
inception, the AWBA has stored or saved more than two million acre-feet of
water for Arizona uses. The AWBA also stores some water for Nevada under
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its interstate banking authority. The AWBA works closely with the CAWCD,
which has the responsibility to deliver recovered CAP water' in times of short-

age or outage of the CAP canal.
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Source; Justin Ferris, Sharon B, Megdal and Susanna Eden, "An Introduction to the Central

Arizona Groundwater Replenishment District," The University ofArizona, Water Resources

Research Center, 2006.

TOOLS AND STRATEGIES

To accommodate new growth, planners are examining their water pon-
folios and looking for ways to expand them. Three main avenues for expan-
sion have been identified.

Demand Management and Conservation

By using less, Arizonans create a source of water to support growth.
This is not a universally popular idea, and generally will not lead to conserv-
ing behaviors. But metering and prices can motivate conservation behavior
that saves consumers money on their water bills. Incentive and assistance
programs can lead to changes in infrastructure that make it more water-ef-
ficient. Regulation and ordinances can mandate or prohibit activities in order
to reduce water use.

Se"
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. ,-»** ._ .
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Maximize Use from ExistingSources

Most water plans include maximizing the use of existing renewable
sources of water: CAP subcontracts, other surface water rights and effluent,
along with continued use of groundwater. As these sources approach full uti-
lization, problems become more apparent and costs rise. Although southern
Arizona is rich in groundwater resources, problems associated with over-
pumping are already severe in some areas. Groundwater overdraft is draw-
ing down water tables, threatening or destroying ecosystems, and, in some

places, causing subsidence. In the headwaters of the Verde, Agua Fria and
San Pedro Rivers, groundwater pumping will have to be limited if surface
water flows are to be maintained. Even in the best of circumstances, the costs

of extracting groundwater rise as depth to water' increases, and in Arizona the
quality of the water usually worsens with depth.

There will be "excess" CAP water for some years into the future, al-

though the annual amount of this "excess" is projected to decline from 900,000

acre-feet in the year 2005 to just over 100,000 acre-feet in 2049, and to zero

in 2050. In addition, some CAP water will be available for redistribution

over the next 20 years, although uncertainty occasioned by on-going stream

adjudications and Indian water settlements makes it impossible for any entity

to plan on acquiring more CAP water from this source. Other Colorado River

water that is not allocated to the CAP could be leased or acquired by other

mechanisms from Indian and non-Indian irrigation water users with rights to

pump directly from the river. However, such transfers would be complicated

and would require that third-paity impacts be addressed.

D e v e l o p  N e w  S o u r c e s

At this time, the outlook for new water is limited. Importation of

groundwater from rural areas of Arizona to urban areas is limited by stat-

ute. Only the Butler, McMullen and Harquahala Valleys may be exploited

for groundwater export to AMAs. It has been estimated that large quantities

of water exist in these basins, but acquiring and transporting the water' would

be extremely expensive. In addition, weather modification and treatment of

poor quality water, e.g., desalination, have been mentioned as future ways to

increase water supplies, assuming the technologies are cost-effective.
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STRATEGIES FOR ASSURING WATER FOR CURRENT
AND FUTURE POPULATIONS

W ater planning in Arizona  has  s e rved to accommodate  growth, not
re s tric t it.  It ha s  be e n re c ognize d by growth propone nts  a nd oppone nts
a like  tha t the  more  e ffic ie ntly wa te r re s ourc e s  a re  ma na ge d,  the  more
growth  wa te r s upp lie s  will s upport,  W ith  c urre n t te c hnology,  Arizona
has  enough wa te r to s upport a  popula tion s eve ra l times  its  current s ize ,
as s uming that es s entia lly a ll the  water would go to municipal and indus tria l
us ers . However, as  more than one obs erver has  commented, other environ~
menta l s tres s es  and economic  dis loca tions  will be  fe lt long before  growth
reaches  the  theore tica l limits  of Arizona 's  water s upply. Finding a  s mooth
path to s us tainable water s upply is  another matter.

Dem and  Managem ent S tra teg ies

Improvements in treatment and delivery systems, including leak detec-
tion and repair are capable of saving large quantities of water. Metering re-
duces demand by providing consumers with water use information that allows
them to monitor and manage their own water use. Other mechanisms that pro-
vide users information for the purpose of inducing water conserving behavior
include education and assistance programs. These programs have included
information, for example, about low-flow plumbing fixtures, low-water-use
landscaping, irrigation scheduling and irrigation system maintenance. Water
rates also have been used to induce water saving behavior, tiered water rates,
which are relatively low for smaller amounts and rise in steps as the amount
of water use increases, tend to discourage the use of very large amounts of
water, especially for outdoor uses.

inducing consumers to make costly structural changes like iow-water-
use plumbing and landscaping may be more effectively achieved through in-
centives, and some incentive programs have been very successful. One strat-
egy reduces water service hook-up fees in exchange for incorporating water
saving into house and landscape designs. Another tool is modification of
building practices through changes to building codes. Local ordinances cause
reduced water demand by restricting uses temporarily in time of drought or
other supply emergencies. Temporary restrictions may limit hours for certain
types of use, such as outdoor car washing, or prohibit them outright. More
permanent reductions have been achieved by ordinances that limit the amount

of high-water-use landscaping in new developments.
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La n d  Us e P la nning

Land use planning has been used as a growth-management tool to create

and preserve amenit ies valued by the community such as residential charac-

ter, open space, transportation and historical and cultural values. On the other

hand,  water planning has been used most  often to prepare for and accom-

modate growth. Some people have suggested, however, that water planning

can provide a powerful tool for managing growth. There are communit ies in

the United States where a moratorium on new water hookups has been used

to slow and redirect building act ivity to prevent growth from outstripping the

abil i ty of a c ity or county to supply water.  Some private water companies in

Arizona have had to impose moratoria within their service areas.  The AW S

rules for new subdivisions have the potent ial  for regulat ing growth on the

basis of the avai labi l i t y of water w i th in AMAs.  The CAGRD has buffered

developers from the growth management potential of those rules.

Wa te r  Re s o u rc e  Im p a c t  a n d  De ve lo p m e n t  Fe e s

Impact  or development fees are common tools used by local jurisdic-

t ions to offset  the costs im posed by populat ion growth,  such as those for

t ransportat ion and educat ion.  W ater impact fees do not  necessari ly reduce

water demand,  but  they provide a source of funds to pay for new suppl ies

to meet new demands. Proponents of such fees argue that the price of new

development should reflect the addit ional costs i t  imposes on a jurisdict ion.

Opponents argue, among other things, that development ult imately benefits

the entire community, so the whole community should pay.

STRATEGIES FOR AUGMENTING SUPPLIES

Reusing Effluent

Current ly more effluent  is generated than is rec laimed for direct  use

or recharged. Effluent is the only source of water that is growing. Growth in

effluent  fol lows simply from the fact  that  more people are washing dishes,

taking showers and flushing toilets. W astewater can be reused through several

mechanisms. At the site of use, "graywater"-drain water from washers, tubs,

showers and other than ki tchen sinks-can be used for landscape watering.

W ater quality guidelines for graywater use have been established by ADEQ.

On-site use of graywater reduces demand for water from the potable water

system. Al though i t  current ly provides an insigni ficant  proport ion of water

saving to AMAs,  i ts potent ial  is much larger.  However,  w idespread use of

graywater could create sewage treatment system problems as a result  of re-
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diced flows in sewage lines. It also could affect the water supply plans of
providers who are depending on increases in effluent flows based on histori-
cal practices, that is, almost no graywater use.

Wastewater, after it has been collected in a central facility, may be used
for turf irrigation after tertiary treatment, or after purification it may qualify
for some industrial or even for potable uses. Once considered a nuisance, ef-
fluent is becoming a valuable commodity. Treated wastewater that meets water
quality standards established by ADEQ can be saved for later reuse through

recharge. Most municipalities and many developers are planning to use most
or all of the effluent they generate in the future Frequently, water treatment
facilities are included in development plans and effluent reuse is specified for
golf course and landscaping irrigation. Decorative lakes constructed to en-
hance the desirability of new residential developments in Arizona were once
filled with high quality water, but a law passed in 1987 ended the practice.
Such lakes are now filled with treated effluent instead.

Throughout human history treated wastewater has been used in drink-
ing supplies, and it continues to be used in cities that rely 011 surface water.
Dilution in natural rivers removes the stigma of using treated wastewater di-
rectly. As population growth strains existing supplies, direct potable reuse of
purified wastewater becomes an important resource option. A major impedi-
ment to this use is public disapproval and concern for health implications.
With all the unregulated substances of concern moving from wastewater into
the environment, water suppliers are looking seriously at the issue. Various
entities have investigated recharge of effluent to take advantage of soil-aqui-
fer treatment and blending with native groundwater for potable use. A project
using effluent that has been purified by advanced treatment has been approved
for a residential development in California.

Other Strategies

Weather modification is a strategy for enhancing the amount and timing
of precipitation over watersheds. Feasibility studies have been carried out in-
termittently over several decades with mixed results. Most planners consider
the near-term probability of producing more water through weather modifi-
cation a long shot. Another technologically questionable strategy is desalina-
tion. The problems of high energy costs and disposal of brine streams have
hindered large-scale desalination for municipal uses in the United States. It
can be cost-effective in some situations, and Phoenix, for example, is investi-

gating the possibility of treating and using brackish water from shallow aqui-
fers southwest of the city.
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CAP  to  S ie r ra  Vis ta

Res idents  of S ie rra  Vis ta  a re
a c tive ly s tudying  the  R os s i
a b ility of e xte nd ing  the  C AP
c a na l to tha t c ity.  A fe a s ib il
t ty s tu d y p e rform e d  b y th e
Bu re a u  of R e c la m a tion  e s -
tim a te d  c on s tru c tion  wou ld
c os t $193  million .  This  e s t
ma te  is  ba s e d  on  a  p ipe line
with enough capac ity to carry
a p p roxima te ly 3 0 ,0 0 0  a c re
fe e t of wa te r  p e r ye a r.  Th e
s a m e  s tu d y e s t im a te d  th a t
th e  S ie rra  Vis ta  a re a  wou ld
us e  38 ,500  a c re -fe e t a nnu -
a lly b y 2 0 5 0 .  Th e  p re fe rre d
rou te  wou ld  ru n  e a s t  a lon g
In te rs ta te  1 0  from  th e  c u r-
re n t te rm in u s  a t P im a  Min e
R oa d ,  tu m s ou th  a t Arizon a
Hig h wa y 9 0 ,  a n d  e n d  n e a r
Fort Hua c huc a 's  ma in  ga te .

S ie rra  Vis ta  c urre ntly ha s  no
C AP  wa te r s ubc ontra c t.  For
S ierra  Vis ta , ge tting the  water
m a y b e  a  g re a te r c h a lle n g e
even than paying for the  con-
ve ya nc e . O n the  othe r ha nd,
a lth ou g h  th e  G re e n  Va lle y
Community W a te r Compa ny,
only s even miles  s outh of the
te rm in u s ,  a c tu a lly h o ld s  a
C AP  s u b c on tra c t for 1 ,9 0 0
a c re -fe e t of wa te r p e r ye a r,
the  high cos t a s s oc ia ted with
extending the  CAP  cana l has

prevented tha t a rea  from tak-
ing its  e ntitle me nt.

WATER AND GROWTH

W a te r h a rve s tin g  a n d  wa te r-
s he d ma na ge me nt a re  s tra te gie s  for
capturing more  of the  wa te r tha t fa lls

as  ra in or s now for human us e . Water
ha rve s ting  in  Arizona  ge ne ra lly oc -

CLl1`s  on s ite  and involves  cons truct-
ing  a nd  ope ra ting  s ys te ms  tha t c ol-
le c t,  s tore  a nd  d is tribu te  p re c ip ita -
tion, us ua lly for lands cape  irriga tion.
The  pote ntia l for wa te r ha rve s ting is
la rge , but a t the  individua l lot s c a le ,
its  s uc c e s s  de pe nds  on  the  knowl-
e dge  a nd  c ommitme n t of ind ividua l
la n d  own e rs .  W a te rs h e d  m a n a g e -
m e n t  in vo lve s  m a n ip u la t in g  p la n t
c ove r on wa te rs he ds  to e nha nc e  the
a m ou n t a n d  tim in g  of ru n off.  Mos t
c ommonly, ma na ge me nt to inc re a s e
wa te r  yie ld s  in vo lve s  r e m o va l o f
phre a tophyte s , i.e . p la nts  tha t us e  a
lot of wa te r a nd  th inn ing  of ve ge ta -
tion in  ge ne ra l. W a te rs he d ma na ge -
me n t to inc re a s e  wa te r yie ld s  mus t
inc lude  a n  unde rs ta nding  of the  im-

plic a tions  for wa te r qua lity,  s oil s ta -
b ility a nd  un in te nde d  e nvironme nta l
cons equences .

TRANSFERRING,
TRANSPORTING AND
IMPORTING WATER

In t e r -S e c t u r a l Tr a n s fe r s -t h e
Fu tu re  o f Ag r ic u ltu re

A substantial portion of the
water for Arizona's growing popu-
lation will come from reductions in
agricultural irrigation. Currently, ag-
riculture accounts for 80 percent of
all water' use in Arizona, down from
97 percent in 1950. For the most
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part, the conversion of agricultural water use to municipal use occurs on or

near the farm. A prime example is conversion of SRP member lands from

farms to residences. In 1980, the GMA anticipated the gradual decl ine of

agricultural water use inside AMAs as farmland was replaced by municipal

development. For various reasons, however, the overall anticipated decline in

agricultural water use has not occurred. Table 4.4 juxtaposes data on irrigated

cropland acreage with freshwater withdrawals for agriculture between the

years 1990 and 2002.

TABLE 4.4
IRRIGATED CROPLAND AND FRESHWATER WITHDRAWALS

FOR AGRICULTURE, 1990-2002

Year 1990 1992 1995 1997 2000 2002

903.2 1,016.6 887.1
Acres of irrigated
cropland (thou-
sands of acres)

Freshwater with-
drawals (thousands
of acre-feet)

6,060 6,390 6,050

Sources; US. Department of Agriculture, Economic Research Service, State Fact Sheets:
Arizona, December 8, 2005, and U.S Geological Survey, Water-Use Trends in the Desert
SOUthW€SI-I950-2000.

Re ne wa ble  s urfa ce  s upplie s  provide d a bout 49 pe rce nt of a gricultura l
wate r us e  in the  year 2000. Cities  a re  eye ing thes e  la rge  quantities  of renew~
able  wa te r a s  they look for new s ources  to mee t the ir growing demand. Non-
India n  irriga tion  wa te r us e rs  on  the  C olora do bra ins te m inc lude  the  Yuma
County Wa te r Us e rs  As s ocia tion , Yuma  Me s a  Auxilia ry Unit B, North  Gila
Va lle y Unit, We llton-Moha wk Irriga tion  a nd Dra ina ge  Dis tric t (ADD), Yuma
Me s a  ADD a nd Cibola  Va lle y ADD. A numbe r of diffe re n t volunta ry me ch-
a n is ms  cou ld be  us e d by c itie s  to a cqu ire  wa te r s upplie s  from non-India n
irriga tors . The s e  include  la nd purcha s e , te mpora ry a nd long-te rm le a s e  a r-
ra nge me nt, forbe a ra nce ,2  fa llowing a nd othe r cons e rva tion  a rra nge me nts .
An y a gre e me n ts  for a c qu irin g a gric u ltu ra l wa te r will re qu ire  c omplia n c e
with applicable  s ta te  and fede ra l policie s .

Groundwater aquifers outside AMAs hold large quantities of water
that might supply growing cities. Under current statutes, however, the num-

z Forbearance means that in any one year agricultural parties with rights to use Colorado River
water would not take the water to which they are entitled so that others can use it, The right hold-
ers are compensated for tbrgoing their right to a certain amount of water.
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ADWR Confirma tion Le tte rs
May 4, 1999 and June  22, 1999



sent By: GRIFFITH ENERGY;

. Mav. l l .  1999 9:06AM

5207180727; Feb-6-01 1:18PM; - Page 4

N0.0284 p .  2 / 2

ARIZONA DEPARTMENT OF WATER RESOURCES
Hydrology Division

$00 North Third Sum, Phoenix, Arizona 85004
Telepham:(602)417-2448

Fax (602)417-2425

Mly 4, 1999
»..'85e'85éT"8n%v

M A Y 1 1  1 9 9 9

JANZ DEE wu.
Glll l i if

nm r. PEAISON
ninem-

nu

Power Plant Md 'Nrnnumnission

Line Siring Comiuziuee
do Mr. Charles S. Pinion, Chliunnlln
0$0e oftba Altalley  Gweld
15 South 15° Aware
Pl wt n i l r ,  A l u m  s 5 0 0 1

Re: GxiMIh Enugy94°4 Celrtiiicartn of Environmental Compatibility

Geudalman:

'Ilia above-refelenced Cutificue contains coudillms that involve appnavd by this DoplrtmoM ("ADWR")
of certain actions lequird of the Applicaasnt. This letter cuntirms flllfillm t vaud/or compliance with those
cnudllinna, lnsoflt is ADWR is involved, as Ihdlows:

-4 I

Condidum3:
A new psuductinm ml! ha been drilled at the proposed well field site and pump lasted using

The well
drilling and tasting results have been publldued in n derailed repel endued Ewan. pr4:~aha:1iaw wd!1, Result.: of the

Drilling avid T¢ltlngProg1a»l. by Monera, Inc., dated Mada 20, 1999, wllkh ha been huniabed to and reviewed
by ADWR caulfunniw eomplianoe with the pre-approved melhodologics Ind procedlun.

melhadologles Thu were vs-=w°~°d by ADWR Md in aoconlunns with geacnlly accqlmed puueedunu.

Aédltlomdly, fbryour infaunation with respect to Condition2, ADWR has recently issued drilling penni
for Gvc production wells and one monltndng well lim are puvapoaed lO constitute the well field and water
supply fir the Project, at locations eonmplying with the dnigoadcn in Condition 2 of the Cmifiem.

..*1..1.

..f.¢.

..,,.,"lM-
G=*s Wallace

Assimnz Diwcwr

Cidliih Envier LLC
Jay I. Mayes



Sent By: GRIFFITH ENERGY;
-Jun-2-L 1999 l2'54PM

5207180727; Feb-6-01 1:17pm; P a g e  2

A R I Z O N A  D E P A R T M E N T  O F  W A T E R  R E S O U R C E S
Hydrology Division

500 north Third Suecx, Phoenix, Arizona 85004
Telephone (602) 417-2448

Fax (609) 417-2425

June 22, 1999
JANE DEB HULL

Governor

Arizona Power Plant and Transmission
Line Siring Committal

do Mr. Charles s. Pierson, Chairman
Office of the Attorney Gewncral
15 South is* Avenue
Phoenix, AZ 8500 l

Ann P. PBARSW4
Dlreclar

Re' GriiH!hl3nz1rg}r Project, Ceftiiicatc of Environmental Compatibility
Q

Gentlemen'

The above-rcfcncnccd Certificate contains conditions that involve approval by this
Depanmcnt ('°ADWR") of certain actions required of the Applicant. This letter confirms
fulfillment of ad/or compliance with those conditions, insofar as ADWR is involved, as
follows:

\.._ .

CONdition 5:
A procedure has been established to monitor for land surface subsidence. ADWR has

rceelived and hereby approves the surveyed location ad placement of a permanentbase
reference monument, Md the proposed procedure of monitoring surveys to be performed
annually by an independent registered survey engineer ro detect my movement of that
monument after commencement of material groundwater pumping from toteproposed well field.

_ Additionally, for your information with respect to Condition 2, ADWR has recently
issucgl drilling permits for five additional production wells and one monitoring well that arc
proposed to constitute the well field and water supply for the Project, at locations complying
with the desiguulartion in the Condition 2 of the Ceniticate.-

...|....

...»--

Respectfully,

M/I ,
1

G;-QWallace
Assistant Director

GWM'

cc;

~.

Gdffnh Energy LLC
lay I. Mayes
Steve Olson
Dennis Sandie
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If you have  any questions, please  ca ll Chet Vases a t (928) 718-0102 ext. 227, or Jay
Mayes a t (602) 604-2106.

Finally, Peter Kaleta, P.E., Engineering Manager, Mohave County 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.

As the  certified engineer's report sta tes, there  has been no subsidence of the
benchmark monument since  insta lled in November of 1998.

As required unde r conditions  4 and 5 of Griffith Ene rgy LLC's  Ce rtifica te  of
Environme nta l Compa tibility, e nclose d a re  the  following: (l) S ubs ide nce  Monitoring
Report, and (2) a  graph depicting the  rea l time readouts of 2001 changes in depth to water
be low ground leve l in the  monitor we ll a t the  Mohave  County Griffith We ll fie ld.

The aquifer water level at the well field monitoring well droppeitlerom approximately
581.5 feet in March, 2001 to the 585.5 foot level in January'2002. `

Arizona  Department of Water Resources
Attn: Mr. Gre g Wa lla ce , Chie f Hydrologis t
500 NorTh Third Street
P hoe nix, AZ 85004

Gentlemen:

CC :

Subj act:

Bill Alkema

F4EG.*EN§8?3
MOYES S'TuF~.EI\f

APR 2 9 MY

Griffith Energy P rojee 'I'7Report in Compliance  with Certifica te  of
Environmenta l Compa tibility Issued by the  Arizona  Corpora tion
Commiss ion

April 17, 2002
J

Chet Vesey
Environmenta l Safe ty Manager
Griffith Energy P roj act

S ine  E ly,

MUM

Administrative Office:
3003 N. Central Avenue
Suite 1250
Phoenix, AZ 85012
602-604-2186
fax: 602-604-2188

:

8

Site Office:
3375 W. Navajo Drive

P.O. Box 3519
Kinsman, AZ 86401

928-718-0102
fax: 928-718-0727

\

duke
her y

Nortl?Americaw P a rtn e r  in EVlQE'vav@ C®lmty"§ F§twr@
.,. ,f

3*

A Duke Energy Company



Q3/25/Q2 11:35 ¥*lUHF9UE*ENG I NEER I NG=*=K I NGMQN -> 7188727
NO. E328 U82

MOHAVE ENGINEeriNG AssociATEs, INC.
CONSULTING CIVIL ENGINEERS & LAND SURVEYORS

Robert L. Schultz, p,E.
Vice President/ Engineering Mgr,

John A. Prof fit, P.E.
President

Thomas R. Christopher, R.L.S.
Vice President / Surveying Manager

March 25 20029

*A

I

Mr. Chet Vesey,
Environmental Safety Manager
Griffith Energy, L.L.C.
P.O. Box 3519
Kinsman, Arizona 86402 »̀\

Dear Mr. Vesey,

I, Thomas R. Christopher, Land Surveyor
Registration No. 24514 hereby state the

in the State
following:

o f A r i z o n a I

Thai during the period ending March 15, 2002, Mohave Engineering
Associates, Inc., under my direct supervision, completed a
differential level run from the National Geodetic Survey Bench
Mark designated as S 484, Tocated in the Nor thwest quai tar of
Section 18, Township 19 North, Range 17 West to the Subsidence
Benchmark set bY Mohave Engineering Associates, Inc. in November,
1998, Tocated in the Southeast Quar tar of the Southwest quarter
of Section Io, Township 18 Nor Rh, Range 18 West of the Gila and
Sa1 t 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 from the time the original level circuit
performed on November 20, 1998 and the current level circuit
completed on March 15, 2002.

w a s

R tfuny,

M
Thomas R. Christopher, R.L.S. 24514

(1
w 41

24514
Q: THOMAS R.
°C\\a CHRISTOPHER .

2/454244,

-4
o
Zr

L?/1

405 E, Beale St. Kinsman, AZ 86401 • Pp. 928-753-2627 I FAX 928~7S3-9118

Q
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e <et Q
A SCANA COMPANY A pR/n45sou7H CGMPANY

p.o. Bax S51 g
Kinsman, AZ 85402
(928) 71 B-0102
Fax (928) 718-0727

January 31, 2003

Arizona  Department of Water Resources
Attn: Mr. Gre g Wa lla ce , Chie f Hydrologis t
500 NoI'th Third S tree t
P hoe nix, AZ 85004

Subj act : Griffith Ene rgy P roject Report in Compliance  with Ce rtifica te  of
Environmenta l Compa tibility Issued by the  Arizona  Corpora tion
Commiss ion

Gentlemen:

AS  required unde r conditions  4 and 5 of Griffith Ene rgy LLC's  Ce rtifica te  of
Environme nta l Compa tibility, e nclose d a re  the  following: (1) S ubs ide nce  Monitoring
Report; and (2) a  graph depicting the  rea l time readouts of 2002 changes in depth to water
be low ground le ve l in monitor we ll no. 3 a t the  Moha ve  County Griffith We ll fie ld.

As the  certified engineer's  report sta tes, there  has been no subsidence  of the
benchmark monument s ince  insta lled in November of 1998.

The  aquife r wa te r leve l a t the  we ll fie ld monitoring we ll ma inta ined from
approximate ly 585.7 fee t on Ianuary2, 2002 to the  586 foot leve l on December 31, 2002.

Fina lly, Pe te r Ka le ta , P .E., Enginee ring Manager, Mohave  County Wate r Divis ion
reports  tha t the  tota l Griffith P roject wa te r use  for 2002 was just under 523 million ga llons
for our firs t full yea r of ope ra tion (522,962,000).

1tlyou have  any questions, please  ca ll Chet Vesey a t (928) 718-0102 ext. 227, or
myse lf a t ext. 222.

Sincerely,

¢7 m/'/\.»C,u¢\»<

acc: |

1

Re x La Me w
Plant Manager
Griffith Ene rgy P roje ctJim Parker

Brenda Long
Darren Stephen; -
David S. Miller
Jay Modes

tv»~ e Se"~QA

3375 w. Navajo Dr. Kinsman, AZ 88401

IM



MOHAVE ENGINEERING AssoclATEs, Inc.
CONSULTING CIVIL ENGINEERS & LAND SURVEYORS

Robert L. Schultz, P.E.
Vice President / Engineering Mgr.

John A. Prof fit, P.E.
President

Thomas R. Christopher, R.L.S.
Vice President / Surveying Manager

January 23, 2003

9 ;8\ <
- . V »~"

,»-~;{;> *~,"a\":>8~»*'
f ; '\ Q

=.:<* 4 :
L 8 1 " '

'a =

6
x

\̀ "̀ 8 5 '®\ x

Mr. Che t Va se y,
Environmenta l Sa fe ty Manager
Griffith Ene rgy, L,L.C.
P .O. Box 3519
Kinsma n, Arizona  86402

\ \  \

{»f'~* `.':
\ \\s x\* .. 4

x 1 ~.

.1 =

NO 40¢9»:°*
. _ __,¢
'H

De a r Mr. Ve se y,

I, Cra ig T. Micek, Land Surveyor in the  S ta te  of Arizona , Regis tra tion No. 31600 he reby
sta te  the  following:

That during the  period from January 15 to January 20, 2003, Mohave  Engineering
Associa tes, Inc., under my direct supervision, comple ted a  diffe rentia l leve l run from the
Nationa l Geodetic Survey Bench Mark designa ted as S  484, loca ted in the  Northwest
quarte r of Section 18, Township 19 North, Range  17 West to the  Subsidence  Benchmark
se t by Mohave  Engineering Associa tes , Inc. inNovember, 1998, located in the  Southeast
quarte r of the  Southwest quarte r of Section 10, Township 19 North, Range  18 West of the
Gila  and Sa lt Rive r Meridian, Mohave  County, Arizona .

The  results  of this  diffe rentia l leve l circuit indica te  tha t there  has been no subsidence  or
e leva tion change  a t the  Subsidence  Monument from the  time the  origina l leve l circuit was
performed on November 20, 1998 and the  current leve l circuit comple ted on January 20,
2003 .

Re spe ctfully,

n /< 1
1 '°°/

Cra ig T. Micek, R.L.S . 31600
LAI40

0
6'

a1eo0
CRAIG T
MICEK

1,
Q

8

405 E. Beale St. • Kinsman, AZ 86401 • Pp. 928-753-2627 • FAX 928-753-9118
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11111

PBiME$8 SM
A SCANA COMPANY

19 M M84 SM
A pR//wEsour/4 COMPANY

P.O. Box 3519
Kinsman, AZ 86402
(928) 718-0102
Fax (928) 718-0727

January 27, 2004

Arizona  Department of Water Resources
Attn: Mr. Gre g Wa lla ce  -. Chie f Hydrologis t
500 North Third S tree t
P hoe nix, AZ 85004

Subj act : Griffith Ene rgy Environme nta l Compa tibility Re port

De a r Mr. Wa lla ce ,

As required unde r conditions  4 and 5 of Griftith.Ene rgy, LLC?s Certifica te  of
Environmenta l Compa tibility, enclosed a re  the  following: (1) S ubsidence  Monitoring
Report, (2) In-situ well linear da ta ; and (3) a  graph depicting rea l time  da ta  of 2003
changes in depth to wa te r be low ground leve l in monitor we ll no. 3 a t the  Mohave
County Griffith we ll fie ld.

The certified engineers report states, there has been no subsidence Or elevation changes at
the  subsidence  monument from the  time  the  origina l leve l circuit was performed on
November 20, 1998.

The  graph, representing rea l time  da ta , indica tes  tha t groundwate r in the  vicinity of well
nO. 3 has risen over the  past year by approximately 4 feet. This iS  Probably due in part to
the  usage  of groundwate r in 2003. Griffith Energy used 109,666,000 fewer ga llons than
from the  previous year. P lease  see  the  a ttached production well monthly usage table .

If you should have any questions please  ca ll Brian Henderson, the  site  Safe ty ac
Environmenta l Coordina tor, a t (928) 718-0102 ext. 227, Or myse lf a t ext. 222.

S ince re ly,

a
Rex LaMew
Plant Manager
Griffith Energy Project

Cc: Bre nda  Long
Darren Steve fs
J im Parker
Da vid S . Mille r

(Tb

3375 W. Navajo Dr. o Kinsman, AZ 86401
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MOHAVE ENGINEERING AssociATEs, INC.
CONSULTING CIVIL ENGINEERS & LAND SURVEYORS

Joseph R. Leady, P.E.
Vice President/ Engineering Mgr.

Peter J. Prof fit, P.E.
P res ident

Thomas R. Christopher, R.L.S.
Vice President / Surveying Manager

January 26, 2004

Mr. Brian Hende rson
Environme nta l S a fe ty Ma nne r
Grilf3ithEne rgy , L.L.C.
P .O. Box .3519
Kinsma n, Arizona  86402

-J

Dear Mr. Henderson:

I, Cra ig T. Micek, Land Surveyor in the  S ta te  of Arizona , Regis tra tion No. 31600 he reby
sta te  the  following:

During the period from January 16, 2004 to January 26, 2004, Mohave Engineering _
Associates, Inc., under my direct supervision, has completed a differential level run from
the National Geodetic Survey BeNch Mark designated as S 484, located in the North
West 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 Bom the time die original level circuit was
performed on November 20, 1998 and the current level circuit completed on January 26,
2004.

Re spe ctfully,

'S

, A I
( <

Cra ig T. Mice k,
R.L.S . 31600

go
31 ego

CRAIG T.
IViiCEK

9886
I

:i
llI1
r
i
f
i

405 E. Beale St. I Kinsman, AZ 88401 I Pp. 928-758-2627 • FAX 928-753-9118
www.mohave-enoineerinn rtnm
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2003 Monthly Water Usage - Griffith Power Plant - Griffith Well #3

Month Ga llons

Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
Jul-03

Aug-03

00t-03
Nov-03
Dec-03

3,471 ,000
20,431 ,000
3,220,000
10,282,000
33,205,000
43,017,000
81 ,296,000
83,867,000
62,375,000
60,481 ,000
9,353,000
2,298,000

Total 2003 Usage: 413,296,000

2002 Monthly Water Usage - Griffith Power Plant - Griffith Well #3

Month Ga llo n s

Uan-02
Feb-02
Mar-02
Apr-02

May-02
Jun-02
Jul-02

Aug-02
Sep-02
OCt-02
Nov-02
Dec-02

21 ,574,000
45,932,000
36,848,000
30,323,000
22,615,000
71 ,475,000
78,456,000
75,958,000
56,920,000
26,193,000
27,897,000
28,771 ,000

Total 2002 Usage: 522,962,000

Griffith Energy used 109,666,000 fewer gallons than from the previous year.
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A .8'.9/!'i4 SSQUT% COMPA A'Y
P.O. Box 3519
Kmgmarz, AZ S5402
(928)7'f S-0102
Fax (328) 718-8727

January 10: 2005

Arizona  Department of Water Resources
ArM: Mr. Gre g Wa lla ce  - Chie f Hydrologis t
500 North Third S tre e t
P hoe nix, AZ 85004

Subj act: Griffith Energy Environmental Compatibility Report

De a r Mr. Wa lla ce ,

As required unde r conditions  4 and 5 of Griiffith Ene rgy, LLC's  Ce rtifica te  of
Environmenta l Compatibility, we  have  enclosed the  following: (1) Subsidence
Monitoring Report (2) Monthly wate r usage  width associa ted graph and compara tive
informa tion for We ll # 3 a t the  Mohave  County we ll fie ld.

The certified engineers report states, there has been no subsidence or elevation changes at
the subsideNce monument from the time the original level circuit was performed on
November 20, 1998. The monthly water usage data indicates that Griffith Energy used
48,583,000 fewer gallons than from the previous year.

Regrettably, real-time water level data is not available due to an electronic data logger
failure. The data logger unit has been sent to due maNufacturer for repair and will be back
in-service within January, 2005 .

Lf you should have any questions please call Brian Henderson, the site Safety &
Environmental Coordinator, at (928) 718-0102 ext. 227, or myself at ext. 222.

Sin§>€re1y,

a r e

Rex LaMed
Plant Manager
Griffith Energy Project

Cc: David A. Gillespie
Charles Baker
Brenda Long
David S. Miller File: 404-080»56

nn-4- I nl»I ' I . Mavaia Dr. i Chinaman, _LT 8648i

ztfei



2202 Stockton Hill Road Ste A
KINGMAN, AZ. 88401
928175312€2
928~753-9118 (FAX)

December 6, 2004

Mr. Brian Henderson
Environmental Safety manager
G]"if['T[h Energy
PO Box 3519
IGngman, AZ 86402

Dear Mr. Henderson:

I, Craig T. Micek, Land Surveyor in the State of Arizona, Registration no. 31600
hereby state the following :

I

That during the period from November23 to November 29, 2064, Mohave
Engineering Associates, Inc., under my direct supervision, completed a
differential level run from 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 Bench Mark 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 Giia
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 from the time the
original level circuit was performed on November 20, 1998 and the current level
circuit completed on November 29, 2004. "

Respectfully,

37600

was
. F

Craig T. rices, R.L.S. 31600
1.
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2003 Monthly Water Usage - Griffith Power Plant

Month Gallons

Jan-03
Feb-03
Mar-03
Apr-03
May-O3
Jun-03
Jul-03
Aug-03
Sep-O3
Od-03
Nov-03
Dec-03

3,471,000
20,431 ,000
3,220,000
10,282,000
33,205,000
43,017,000
81 ,296,000
83,857,000
62,375,000
60,481 ,000
9,353,000
2,298,000

Total 2003 Usage:
Ave 2003 Usage:

413,296,000 gal/year
47, 149 gal/hr
786 gal/min

2004 Monthly Water Usage - Griffith Power Plant

Month Gallons

Jan-04
Feb-04
Mar-04
APr-04

May-O4
Jun-04
Jul-04

Aug-04
Sep-04
oc:-04
Nov-04
Dec-04

13,675,000
27,805,000
11 ,606,000
9,524,000

43,444,000
52,423,000
80,363,000
79,090,000
35,012,000
9,862,000

241,000
1,668,000

Total 2004 Usage:
Ave 2004 Usage:

364,713,000 gal/yr
41 ,606 gal/hr
693 gal/hr

Griffith Energy used 48,583,000 fewer gallons than from the previous year.
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PRIMESDUTHSM
A SCANA COMPANY

PALMAHKs
A PH/A/IESOUTH COMPANY M

P.O. Box 3519
Kinsman, AZ 86402
(928) 718-0102
Fax (928) 718-0727

January 26, 2006

1

Arizona  Department of Water Resources
Attn: Mr. Greg Wallace  .- Chie f Hydrologis t
500 North Third S tree t
P hoe nix, AZ 85004

Subject: Griffith Ene rgy Environmenta l Compa tibility Report

De a r Mr. Wa lla ce ,

As  required unde r conditions  4 and 5 of Griffith Ene rgy, LLC's  Ce rtifica te  of
Environmenta l Compatibility, we  have  enclosed the  following: (1) Subsidence
Monitoring Report, (2) Monthly wa te r usage  with associa ted graph and compara tive
informa tion for We ll # 3 a t the  Mohave  County we ll fie ld.

The certified engineers report sta tes, there  has been no subsidence or e levation changes at
the  subsidence  monument from the  time  the  origina l leve l circuit was performed on
November 20, 1998. The  monthly water usage  da ta  indica tes tha t Griffith Energy used
80,268,000 fewer ga llons than from the  previous year.

If you should have  any questions please  ca ll Brian Henderson, the  site  Safe ty &
Enviromnenta l Coordina tor, a t (928)718-0102 ext. 227, or myse lf a t ext. 222.

S ince re ly,

//*

Re x La Me w
Plant Manager
Griffith Ene rgy P roject

Cc: Da vid A. Gille spie
Charles  Baker
Bre nda  Long

File: 404-080-56

;

(p

3375 w. Navajo Dr, • Kinsman, AZ 86401
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January 25, 2006

Mr. Brian Henderson
Environmental Safety Manager
Griffith Energy
P.O-. Box 3519
Kingman, AZ 86402

Dear Mr. Henderson:

I, Justin Wright, Land Surveyor in the State of Arizona, Registration No. 43351, hereby state the
following:

That during the period from December 6, 2005 to December 7, 2005, Mohave Engineering
Associates, Inc., under my direct supervision, completed a differential level run from 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 monuments located . on the Brine Pond dam

17 West of the Gila and Salt River Meridian, Mohave County, /Arizona.
on the Griffith Energy property located in the southeast quarter Section 6, Township 19 N, Range

The results of this differential level circuit indicate that there has been no subsidence or elevation
change at the Subsidence Monument from the time the original level circuit was performed on
August, 2001 and the current level circuit completed on December 7, 2005.

Respectfu I Ly,

43851
s.JUSTIN
WMGHT

o
10

Rx

Justin Wright, R.L.S. 43351 >

i
1

l
z

olva ENGINEERING . LAND SIJFIVEYING . rATEs¢IALS TESTING . SPECIAL INSPECTIONS
2202 Stockton Hill Road . Suite A , Kingman, AZ 86401 . TEL 928~758-2627 . FAX 928~753-9118 , www.mohave-englneering.com
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Monthly Water Usage - Griffith Energy Power Plant

20042005
Month Month Gallons

Jan-05
Feb-05
Mar-05
Apr-05

May-05
Jun.05
Jul-05

AUQ-05
Sep~05
OCi-05
Nov-05
DeC-05

1,785,000
1 ,496,000
3,143,000

937,000
1 ,075,000

41,748,000
88,589,000
84,769,000
27,631,000
3,566,000
7,257,000

22,449,000

Jan-04
Feb-04
Mar-04
Apr-04

May-04
Jun-04
Jul-04

Aug-04
Sep-04
OCt-04
Nov-04
Dec-04

13,675,000
27,805,000
11,606,000

9,524,000
43,444,000
52,423,000
80,363,000
79,090,000
35,012,000
9,862,000

241,000
1,668,000

284,445,000 GALLONS 354,713,000 GALLONS

779,301 GPD 996,484 GPD

Griffith Energy used 80,268,000 fewer gallons than from the previous year.
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pxnwfsazizz SM
A SCANA COMPANY

PALMARKSM
A PH/A/IESOUTH COMPANY

FXO. Box 3519
Kinsman, AZ 86402
(928) 718-0102
Fax (928) 718-0727

January 10, 2007

Arizona Department of Water Resources
Attn: Mr. Greg Wallace ...- Chief Hydrologist
500 North limed Street
Phoenix, AZ 85004

Suhiect: Griffith Energy Environmental Compatibility Report

Dear Mr. Wallace,

As required under conditions 4 and 5 of Griffith Energy, LLC's Certificate of
Environmental Compatibility, we have enclosed the following: (1) Subsidence
Monitoring Reports, (2) Monthly water usage for Well # 3 at the Mohave County well
field; and (3) Water table data with graphical representation.

The certified engineers report states, there has been no subsidence or elevation changes at
the subsidence monument firm the time the original level circuit was performed on
November 20, 1998.

If you should have any questions please call Brian Henderson, the site Safety &
Environmental Coordillator, at (928) 718-0102 ext. 227, or myself at ext. 222.

Sincerely,

4 o<8 M~1
Rex LaMew
Plant Manager
Griffith Energy Prqiect

Jim Himichs
Brenda Long

File: 404-080-56

Cc:

3375 VV. Nava}0 Dr. Kinsman, AZ 86401
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vv A3§QCIA]8g3* KMC. CIVIL ENGINEERING • LAND SURVEYING

Novémber21. 2006

Mr,Brian Henderson
Environmental Safety Manager
Griffith Energy
P.O. Box a519
Kinsman; AZ 88402

Dear Mr Henderson:

I. Tom Christopher. Land Surveyor in the State of Arizona, Registration No. 24514 hereby state the following:

That during the period from November 03 2006 to November 01. 2006, Mohave Engineering Associates, inc,.
under my direct supervision, completed a differential level run from National GeOdetlc Survey Bench mark
designated as S 484, located In the Northwest quarter of Section 18, Township 19 North, Range 17 West to
Subsidence monuments located on the Brine Pond dam on the Griffith Energy property located in the Southeast
quarter Section 8, Township 19N,Range 17 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 from the time the original level circuit was performed on August. 2001 and the current
revel circuit completed onNovember07. 2006.

Respectfully,

£MLQMQ
49
° m

o
in

Tom Christopher. R LS 24514

xx
9

3 ° 24514

LU CHHLSTQFl\G

J?\Z006\D6-557\Lh' to Brian Henderson Gliliith Energy.d¢>c

2202 Stockton Hill Road Suite A_- Kinsman, AZ 86401
TCI gg;l_7r;q¢9g97 A :Av a'>n:n:'l_a44a . 111\1/111 n\nka-l»



Monthly water usage - Griffith Power Plant

2006
Month Gallons

Jan-06
Feb-06
Mar-06
Apr»06

May-06
Jun~06
Jul-06

Aug-06
Sep-06
act-oe
Nov-06
Dec-06

1,696,000
706,000
666,000

1,485,000
320,000

7,128,000
37,712,000

101,325,000
86,280,000
78,776,000
53,232,000
42,667,000

411,993,000 GALLONS

1,128,748 GPD
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Date and Time
amp. t. o
Water ab.

Transd.
4/11/2006. 15:12146 0
4/12/2006 15:00:00 189
4/13/2006 15300:00 189
4/14/2006 15:00:00 189
4/15/2006 15:00:00 189
4/16/2006 15:00300 189
4/17/2006 15:00:00 189
4/18/2006 15:00:00 189
4/19/2006 15;00200 189
4/20/2006 15:00:00 189
4/21/2006 15:00:00 189
4/22/2006 15300:00 188
4/23/2006 15:00:00 188
4/24/200615:00:00 189
4/25/2006 15:00:00 189
4/26/2006 15200200 189
4/27/2006 15:00:00 189
4/28/2006 15:00:00 189
4/29/2006 15:00:00 189
4/30/2006 15:00:00 189
5/1/2006 15:00:00 189
5/2/2006 15:00:00 189
5/3/2006 15:00:00 189
5/4/2006 15:00:00 189
5/5/2006 15:00:00 189
5/6/2006 15:00:00 189
5/7/2006 15:00:00 189
5/8/2006 15:00200 189
5/9/2006 15:00:00 189
5/10/2006 15:00:00 189
5/11/2006 15:00:00 189
5/12/2006 15300200 189
5/13/2006 15200100 189
5/14/2006 15200100 189
5/15/2006 15:00:00 189
5/16/200615200200 189
5/17/2006 15200100 189
5/18/2006 15:00:00 189
5/19/2006 15:00:00 189
5/20/2006 15200300 189
5/21/2006 15:00:00 189
5/22/2006 15:00:00 189
5/23/2006 15200100 189
5/24/2006 15100300 189
5/25/2006 15200300 189
5/26/2006 15200100 188
5/27/2006 15:00:00 189
5/28/2006 15:00:00 189
5/29/2006 15:00:00 189

Zero calibration check and does not represent aquifer level.

4



5/30/2006 15200100 189
6/1/2006 15:00:00 189
6/2/2006 15:00:00 189
6/3/2006 15300100 188
6/4/2006 15:00:00 189
6/5/2006 15100:00 189
6/6/2006 15:00:00 189
6/7/2006 15:00:00 189
6/8/2006 15:00:00 189
6/9/2006 15:00:00 189

6/10/2006 15:00:00 189
6/11/2006 15:00:00 189
6/12/2006 15:00:00 189
6/13/2006 15:00:00 189
6/14/2006 15:00:00 189
6/15/2006 15:00:00 189
6/16/2006 15:00:00 189
6/17/2006 15:00:00 189
6/18/2006 15:00:00 189
6/19/2006 15:00:00 189
6/20/2006 15100200 189
6/21/2006 15:00:00 189
6/22/2006 15:00100 189
6/23/2006 15:00:00 189
6/24/2006 15:00:00 189
6/25/2006 15:00:00 189
6/26/2006 15:00:00 189
6/27/2006 15200100 189
6/28/2006 15200100 189
6/29/2006 15100100 189
6/30/2006 15:00:00 189
7/1/2006 15:00:00 189
7/2/2005 15300200 189
7/3/2006 15200200 189
7/4/2006 15200100 189
7/5/2006 15300800 189
7/6/2006 15:00:00 188
7/7/2006 15200100 188
7/8/2008 15:00:00 189
7/9/2006 15:00:00 189

7/10/2006 15:00:00 189
7/11/2006 15:00:00 189
7/12/2006 15300200 189
7/13/2006 15z00:00 189
7/14/2006 15:00300 189
7/15/2006 15:00:00 189
7/15/2006 15:00:00 189
7/17/2006 15:00:00 189
7/18/2006 15200100 189
7/19/2006 15200300 189
7/20/2006 15:00:00 189
7/21/2006 15:00:00 189

•



7/22/2006 15200100 189
7/23/2006 15:00:00 189
7/24/2006 15:00:00 189
7/25/2006 15:00:00 189
7/26/2006 15:00:00 189
7/27/2006 15:00:00 189
7/28/2006 15:00:00 189
7/29/2006 15:00:00 189
7/30/2006 15:00:00 189
7/31/2006 15:00:00 189
8/1/2006 15Z00:00 189
8/2/2006 15:00:00 189
8/3/2006 15:00:00 189
8/4/2006 15:00:00 189
8/5/2006 15:00:00 189
8/6/2006 15ZOOZ00 189
8/7/2006 15:00:00 189
8/8/2006 15:00:00 189
8/9/2006 15:00:00 189
8/10/2006 15:00:00 189
8/11/2006 15:00:00 189
8/12/2006 15:00:00 189
8/13/2006 15:00:00 189
8/14/2006 15:00:00 189
8/15/2006 15:00:00 189
8/16/2006 15:00:00 189
8/17/2006 15:00:00 189
8/18/2006 15:00:00 189
8/19/2006 15:00:00 189
8/20/2006 15:00100 188
8/21/2006 15:00:00 188
8/22/2006 15:00:00 189
8/23/2006 15:00200 188
8/24/2006 15100300 189
8/25/2006 15:00:00 189
8/26/2006 15:00:00 189
8/27/2006 15:00:00 188
8/28/2006 15:00:00 188
8/29/2006 15:00:00 189
8/30/2006 15300:00 189
8/31/2006 15100200 189

9/1 /2006 12300100 47

9/2/2006 12:00:00 188
9/3/2006 12:00:00 188
9/4/2006 12:00:00 188
9/5/2006 12500200 188
9/6/2006 12z00:00 188
9/7/2006 12:00I00 188
9/8/2005 12300200 189

Data logger removed for cleaning and
calibration verification. This reading was
from testing. It does not represent aquifer
level



9/9/2006 12200200 189
9/10/2006 12:00:00 188
9/11/2006 12:00:00 188
9/12/2006 12:00:00 188
9/13/2006 12:00:00 188
9/14/2006 12:00:00 188
9/15/2006 12:00:00 188
9/16/2006 12:00:00 188
9/17/2006 12:00:00 188
9/18/2006 12:00:00 188
9/19/2006 12:00:00 188
9/20/2006 12:00:00 189
9/21/2006 12:00:00 189
9/22/2006 12:00:00 188
9/23/2008 12:00:00 188
9/24/2006 12:00:00 188
9/25/2006 12:00:00 188
9/26/2006 12:00:00 188
9/27/2006 12200:00 189
9/28/2006 12:00:00 188
9/29/2006 12:00:00 188
9/30/2006 12:00:00 189
10/1/2006 12:00:00 189
10/2/2006 12:00:00 189
10/3/2006 12:00:00 188
10/4/2006 12:00:00 188
10/5/2005 12:00:00 189
10/6/2006 12200200 187
10/7/2006 12:00:00 187
10/8/2005 12:00:00 188
10/9/2006 12:00:00 188

10/10/2006 12:00:00 189
10/11/2006 12:00:00 187
10/12/2006 12:00:00 188
10/13/2006 12:00:00 187
10/14/2008 12:00:00 187
10/15/2006 12:00:00 187
10/16/2005 12:00200 188
10/17/2006 12:00i00 188
10/18/2006 12:00:00 188
10/19/2006 12:00200 188
10/20/2006 12:00200 188
10/21/2006 12:00:00 188
10/22/2006 12:00:00 188
10/23/2006 12:00:00 188
10/24/2006 12Z00:00 188
10/25/2006 12:00:00 188
10/26/2006 12:00:00 187
10/27/2006 12:00:00 187
10/28/2006 12:00:00 188
10/29/2006 12:00:00 188
10/30/2006 12:00:00 188



Monthly Us a ge  S umma ry
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Evalua tion of the  Pumping Impact of the  Northern Arizona  Energy
Proj act (NAEP) on the Mohave County Water Sys tem Well Field
and the  Sacramento Valley Aquifer, Mohave County, AZ, prepared
by Southwes t Ground-water Consultants , Inc. (Submitted under
separate  binding)



DRAFT

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

.ex_
*-9
...nm

AIR QUALITY CLASS I PERMIT

\ **`l48?

9

8

COMPANY:
FACILITY:
PERMIT #:
DATE ISSUED :
EXPIRY DATE :

Northern Arizona Energy, LLC
Northern Arizona Energy Project
43801
Draft

SUMMARY

This operating permit is issued to Northern Arizona Energy, LLC the Permitted, for the operation a gas-fired
peaking power generation plant. The facility will be located approximately 3 miles north of Griffith Interchange
on Interstate 40 in Mohave County, Arizona. The Northern Arizona Energy Project (NAEP) will interconnect
with the Western Area Power Administration (WAPA) transmission system at the Griffith Switchyard. The
project location is in an area designated as attainment for all criteria pollutants.

The project is designed to serve peak load requirements of customers in Mohave County and surrounding regional
load centers. The project will be constructed in a phased manner, and at full capacity, die project will have four
(4) combustion turbine generators (CTG), 48 MW each. The CTGs will be fired exclusively on natural gas and
will use water injection systems to control nitrogen oxide (NOt) emissions. In addition, a selective catalytic
reduction (SCR) system will be used to further reduce NOx emissions, and oxidation catalyst will be used to
reduce carbon monoxide (CO) and volatile organic compound (VOC) emissions. Each CTG will also be
equipped with a SPRINT (SPRay 1NTercoo1ing) system to enhance turbine efficiency and preserve peak output
during the hottest ambient temperature days. A chiller system will be utilized to cool the incoming air to improve
turbine efficiency. Other auxiliary equipment include air filter, chiller coils, water treatment equipment, natural
gas compressors, transformers and water storage tanks.

Due to the proposed common management of NAEP and Griffith Energy (operating under a Class I Title V
permit) and location on contiguous property, the operations at NAEP and Griffith Energy have been evaluated as
a single "stationary source". At the request of the Permittee, a separate Class I Title V Permit is being issued for
the facility. NAB has proposed voluntary emission limitations with pollution controls (water injection and SCR
for control of nitrogen oxides, and oxidation catalyst for control of carbon monoxide emissions) to ensure that the

'emissions from the facility remain below significance levels. Thus, the NAE operations will not be subject to
New Source Review (NSR).

Continuous emissions monitoring systems (CEMS), fuel flow monitoring, and data acquisition and handling
systems (DAHS) will be utilized to demonstrate compliance with applicable NOt and CO emission limitations for
CTGs, including New Source Perfonnance Standards (NSPS) Subpart KKKK (NOt and S02) and synthetic minor
limitations (NOt, CO, SO2, VOCs, and PM10)-

This permit is issued in accordance with Title 49, Chapter 3 of Arizona Revised Statutes. All definitions, terns,
and conditions used in this permit conform to those in Arizona Administrative Code (A.A.C.) R18-2-101 et. seq.
and Title 40, Code of Federal Regulations (CFR), except as otherwise defined in this penni. Unless noted
otherwise, references cited in the permit conditions refer to the A.A.C. All material penni conditions have been
identified within the permit by underline and italics. All terms and conditions in this permit are enforceable by
the Administrator of the United States Environmental Protection Agency (U.S. EPA), except for those terms and
conditions that have been designated as "State requirements."
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ATTACHMENT CGA57: GENERAL PROVISIONS

Air Quality Control Permit No. 43801
for

Northern Arizona Energy, LLC

1 . PERMIT EXPIRATION AND RENEWAL [ARS § 49-426.F, A.A.C. R18-2-304.C.2, and -306.A.1]

A. This permit is valid for a period of five years from the date of issuance.

B. The  Permitted sha ll submit an applica tion for renewal of this  penni a t least 6 months, but not
more than 18 months, prior to the date of permit expiration.

11. COMPLIANCE WITH PERMIT CONDITIONS [A.A.C. R18-2-306.A.8.a and b]

A. The Permittee shall  comply with  al l  condit ions of th is permit  including al l  applicable
requirements of the Arizona air quality statutes and air quality rules. Any permit noncompliance
constitutes a violation of the Arizona Revised StatUtes and is grounds for enforcement action; for
penni termination, revocation and reissuance, or revision, or for denial of a permit renewal
application. In addition, noncompliance with any federally enforceable requirement constitutes a
violation of the Clean Air Act.

B. It sha ll not be  a  de fe nse  for a  P e rmitte d in a n e nforce me nt a ction tha t it would ha ve  be e n
ne ce ssa ry to ha lt or re duce  the  pe rmitte d a ctivity in orde r to ma inta in complia nce  with the
conditions of this permit,

111. PERMIT REVISION, REOPENING, REVOCATION AND REISSUANCE, OR TERMINATION
FOR CAUSE [A.A.c. R18-2-306.A.8.c, -321.A.1, and -321 .A.2]

A. The permit may be revised, reopened, revoked and reissued, or terminated for cause. The filing
of a request by the Permitted for a permit revision, revocation and reissuance, termination, or of a
notification of planned changes or anticipated noncompliance does not stay any permit condition.

B. The penni shall be reopened and revised under any of the following circumstances

Additiona l applicable  requirements under the  Clean Air Act become applicable  to the
Class I source . S uch a  reopening sha ll only occur if the re  a re  three  or more  yea rs
remaining in the permit term. The reopening shall be completed no later than 18 months
afte r promulgation of the  applicable  requirement. No such reopening is  required if the
e ffective  da te  of the  requirement is  la te r than the  da te  on which the  pe rmit is  due  to
expire , unless an application for renewal has been submitted pursuant to A.A.C. Rl 8-2-
322.B. Any permit revision required pursuant to this subparagraph shall comply with the
provisions in A.A.C. R18-2-322 for permit renewal and shall rese t the  five-year permit
term.

Additional requirements, including excess emissions requirements, become applicable to
an affected source under the acid rain program. Upon approval by the Administrator,
excess emissions offset plans shall be deemed to be incorporated into the Class I permit.

3. The Director or the Administrator determines dirt the permit contains a  material mistake
or that inaccurate statements were made in establishing the emissions standards or other
terms or conditions of the permit.
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The Director or the Administrator determines that the permit needs to be revised or
revoked to assure compliance with the applicable requirements.

c. Proceedings to reopen and re issue  a  pe rmit, including appea l of any fina l action re la ting to a
permit reopening, shall follow the same procedures as apply to initia l permit issuance and shall,
except for reopenings under Condition lII.B.l above , a ffect only those  pa rts  of the  pe rmit for
which cause  to reopen exists. Such reopenings shall be  made as expeditiously as practicable .
Permit reopenings for reasons other than those stated in Condition III.B.1 above shall not result in
a resetting of the five~year permit term.

Iv. P OS TING OF P ERMIT [A.A.C. R18-2-315]

A. The Permittee shall post this penni or a certificate of permit issuance where the facility is located
in such a  manner as to be  clearly visible  and accessible . All equipment covered by this permit
shall be clearly marked with one of the following:

Current permit number, or

1 Seria l number or other equipment ID number that is  a lso listed in the  permit to identify
that piece of equipment.

B. A copy of the complete permit shall be kept on site.

v. FEE P AYMENT [A.A.C. R18-2-306.A.9 and -326]

The Pennittee shall pay fees to the Director pursuant to ARS § 49-426(E) and A.A.C. Rl8-2-326.

VI. ANNUAL EMIS S ION INVENTORY QUES TIONNAIRE [A.A.C. R18-2-327.A and B]

A. The Permitted shall complete and submit to the Director an annual emissions inventory
questionnaire. The questionnaire is due by March 31st or ninety days after the Director makes
the inventory form available each year, whichever occurs later, and shall include emission
information for the previous calendar year.

B. The questionnaire shall be on a form provided by the Director and shall include the information
required by A.A.C. R18-2-327.

VII. CO MP LIANCE CERTIF ICATIO N [A.A.c. R18-2-309.2.a, -309.2.c-d, and -309.5.d]

A. The Pemiittee shall submit a compliance certification to the Director semiannually, which
describes the compliance status of the source with respect to each permit condition. The first
certification shall be submitted no later than May 15"', and shall report the compliance status of
the source during the period between October ll of the previous year and March 315' of the
current year. The second certification shall be submitted no later than November 15"', and shall
report the compliance status of the source during the period between April IS! and September 30"'
of the current year.

The compliance certifications shall include the following:

Identification of each term or condition of the permit that is die basis of the certification;

Identification of die methods or other means used by the Permittee for determining the
compliance status with each term and condition during the certification period,
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The  s ta tus  of compliance  with the  te rms and conditions  of the  pe rmit for the  pe riod
cove re d by the  ce rtifica tion, including whe the r complia nce  during the  pe riod wa s
continuous or inte rmittent. The  ce rtifica tion sha ll be  based on the  methods or means
designa ted in Condition VII.A.2 above . The  certifica tions sha ll identify each devia tion
and take it into account for consideration in the compliance certification,

For emiss ion units  subject to 40 CFR P a rt 64, the  ce rtifica tion sha ll a lso identify a s
possible exceptions to compliance any period during which compliance is required and in
which an excursion or exceedance defined under 40 CFR Part 64 occurred,

5. All ins tances  of devia tions  from pe rmit requirements  reported pursuant to Condition
XII.B of this Attachment, and

Other facts the Director may require to determine the compliance status of the source.

B. A copy of all compliance certifications shall also be submitted to the EPA Administrator.

c. If any outstanding compliance schedule exists, a progress report shall be submitted with the semi-
annual compliance certifications required in Condition VII.A above.

VIII. CERTIFICATION OF TRUTH, ACCURACY AND COMP LETENES S [A.A.C. R18-2-304.H]

Any document required to be submitted by this permit, including reports, shall contain a certification by a
responsible official of truth, accuracy, and completeness. This certification shall state that, based on
information and belief formed after reasonable inquiry, the statements and infonnation in the document
are true, accurate, and complete.

n o

IX. INS P ECTION AND ENTRY [A.A.C. R18-2,309.4]

Upon presentation of proper credentials,
representative of the Director to:

the Permittee shall allow the Director or the authorized

A. Enter upon the Permittee's premises where a source is located, emissions-related activity is
conducted, or where records are required to be kept under the conditions of the permit,

B. Have access to and copy, at reasonable times, any records that are required to be kept under the
conditions of the permit;

c. Inspect, a t reasonable  times, any facilitie s , equipment (including monitoring and a ir pollution
control equipment), practices, or operations regulated or required under the permit,

D. Sample or monitor, at reasonable times, substances or parameters for the purpose of assuring
compliance with the permit or other applicable requirements, and

E. Record any inspection by use of written, electronic, magnetic and photographic media.

x . P E R MIT REVIS IO N
S TANDARD

P URS UANT T O FEDERAL HAZARDO US AIR P OLLUTANT
[A.A.C. R18-2-304.C]

If this source becomes subject to a standard promulgated by the Administrator pursuant to Section 112(d)
of the Act, then the Permittee shall, within twelve months of the date on which the standard is
promulgated, submit an application for a permit revision demonstrating how the source will comply with
the standard.
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XI. ACCIDENTALRELEASE PROGRAM [40 CFR Part 68]

If this source becomes subject to the provisions of 40 CFR Part 68, then the Permitted shall comply with
these provisions according to the time line specified in 40 CFR Part 68.

XII. EXCES S  EMIS S IONS , P ERMIT DEVIATIONS , AND EMERGENCY REP ORTING

A . Excess Emissions Reporting [A.A.C. R18-2-3 l0.01 .A and -310.01 -B]

1. Excess emissions shall be reported as follows:

a. The Permitted shall report to the  Director any emissions in excess of the  limits
established by this permit. Such report shall be in two parts as specified below:

(1) Notifica tion by te lephone  or facsimile  within 24 hours of the  time when
the  P e nnitte e  firs t le a rne d of the  occurre nce  of e xce s s  e mis s ions
including all available  information from Condition XII.A. 1 .b below.

(2) Detailed written notification by submission of an excess emissions report
within 72 hours  of the  notifica tion pursuant to Condition XII.A.1.a .(1)
above.

The report shall contain the following information:

(1) Identity of each stack or other emission point where the excess emissions
occurred,

(2) Ma gnitude  of the  e xce s s  e m is s ions  e xpre s s e d in the  units  of the
applicable  emission limita tion and the  opera ting da ta  and ca lcula tions
used in determining the magnitude of the excess emissions,

(3) Date, time and duration, or expected duration, of the excess emissions,

(4) Identity of the equipment firm which the excess emissions emanated;

(5) Nature and cause of such emissions,

(6) If the excess emissions were the result of a malfunction, steps taken to
remedy the malfunction and the steps taken or planned to prevent the
recurrence of such malfunctions, and

(7) S te ps  ta ke n to limit the  e xce ss  e miss ions . If the  excess  emiss ions
resulted from start-up or malfunction, the report shall contain a list of the
steps taken to comply with the penni procedures.

In the case of continuous or recuning excess emissions, the notification requirements of
this section shall be satisfied if the source provides the required notification after excess
emissions are first detected and includes in such notification an estimate of the time the
excess emissions will cont inue. Excess emissions occurr ing after the est imated t ime
period, or changes in the nature of the emissions as originally reported, shall require
additional notif ication pursuant to Condition XII.A.1 above. [A.A.C. R18-2-310.01 .C]
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B. Permit Deviations Reporting [A.A.C. R18-2_306.A.5.b]

The  P e rmitte e  sha ll promptly re port de via tions  from pe rmit re quire me nts , including those
attributable  to upset conditions as defined in the  permit, the  probable  cause  of such deviations,
and any corrective  actions or preventive measures taken. Prompt reporting shall mean that the
report was  submitted to the  Director by ce rtified ma il, facs imile , or hand de live ry within two
working days  of the  time  when emiss ion limita tions  were  exceeded due  to an emergency or
within two working days of the time when the owner or operator first learned of the occurrence of
a deviation from a permit requirement.

c. Emergency Provision [A.A.C. R18-2-306.E]

An "emergency" means any situation arising from sudden and reasonable unforeseeable
events beyond the control of the source, including acts of God, that require immediate
corrective action to restore normal operation, and that causes the source to exceed a
technology-based emission limitation under the permit, due to unavoidable increases in
emissions attributable to the emergency. An emergency shall not include noncompliance
to the extent caused by improperly designed equipment, lack of preventative
maintenance, careless or improper operation, or operator error.

2. An emergency constitutes an affirmative defense to an action brought for noncompliance
with such technology-based emission limitations if Condition XII.C.3 is met.

The affirmative  defense  of emergency shall be  demonstra ted through properly signed,
contemporaneous operating logs, or other relevant evidence that:

a. An emergency occurred and that the  Permitted can identify the  cause(s) of the
emergency,

The permitted facility was being properly operated at the time;

During the period of the emergency, die Permitted took all reasonable steps to
minimize levels of emissions that exceeded the emissions standards or other
requirements in the permit, and

The  P e rmitted submitted notice  of the  emergency to the  Director by ce rtified
ma il, fa cs imile , or ha nd de live ry within two working da ys  of the  time  whe n
emiss ion limita tions  were  exceeded due  to the  emergency. This  notice  sha ll
conta in a  description of the  emergency, any steps taken to mitigate  emissions,
and corrective action taken.

In any enforcement proceeding, the Permittee seeking to establish the occurrence of an
emergency has the burden of proof

This provision is in addition to any emergency or upset provision contained in any
applicable requirement.

D. Compliance Schedule [ARS § 49-426.1,51

For any excess emission or penni deviation that cannot be corrected within 72 hours, the
Permittee is required to submit a compliance schedule to the Director within 21 days of such
occurrence. The compliance schedule shall include a schedule of remedial measures, including
an enforceable sequence of actions with milestones, leading to compliance with the penni terms
or conditions that have been violated.
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E. Affirmative Defenses for Excess Emissions Due to Malfunctions, Startup, and Shutdown

[A.A.C. R18-2-310]

1 . Applica bility

This rule establishes affinnative defenses for certain emissions in excess of an emission
standa rd or limita tion and applie s  to a ll emiss ion s tanda rds  or limita tions  except for
standards or limitations:

Promulgated pursuant to Sections l 11 or 112 of the Act,

Promulgated pursuant to Titles IV or VI of the  Clean Air Act,

Contained in any Prevention of Significant Deterioration (PSD) or New Source
Review (NSR) permit issued by the U.S. EPA;

Contained in A.A.C. R18-2-715.F, or

Included M a permit to meet the requirements of A.A.C. Rl 8-2-406.A.5.

Affirmative Defense for Malfunctions

Emiss ions  in e xce ss  of a n a pplica ble  e mis s ion limita tion due  to ma lfunction sha ll
constitute a violation. When emissions in excess of an applicable emission limitation are
due to a malfunction, the Permittee has an affirmative defense to a civil or administrative
enforcement proceeding based on tha t viola tion, othe r than a  judicia l action seeking
injunctive relief, if the Permitted has complied with the reporting requirements of A.A.C.
R18-2-310.01 and has demonstrated all of the following:

The excess emissions resulted from a sudden and unavoidable breakdown of
process equipment or air pollution control equipment beyond the reasonable
control of die Permittee;

The air pollution control equipment, process equipment, or processes were at all
times maintained and operated in a manner consistent with good practice for
minimizing emissions,

If repairs were  required, the  repairs were  made in an expeditious fashion when
the  applicable  emiss ion limita tions  were  be ing exceeded. Off-shift labor and
overtime were utilized where practicable to ensure that the repairs were made as
expeditiously as  possible . If off-shift labor and overtime  were  not utilized, the
Permitted satisfactorily demonstrated that the measures were impracticable,

The amount and duration of the excess emissions (including any bypass
operation) were minimized to the maximum extent practicable during periods of
such emissions,

A11 reasonable steps were taken to minimize the impact of the excess emissions
on ambient air quality;

The excess emissions were not part of a recurring pattern indicative of inadequate
design, operation, or maintenance,
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During the  pe riod of exces s  emis s ions  the re  were  no exceeda nces  of the  re leva nt
a m bie nt a ir qua lity s ta nda rds  e s ta blis he d in Title  18, Cha pte r 2, Artic le  2 of the
Arizona  Adminis tra tive  Code  tha t could be  a ttributed to the  emitting s ource ,

The excess emissions did not stem firm any activity or event that could have
been foreseen and avoided, or planned, and could not have been avoided by
better operations and maintenance practices,

All emis s ions  monitoring s ys tems  were  kept in opera tion if a t a ll pra ctica ble ; a nd

The Permittee's actions in response to the excess emissions were documented by
contemporaneous records

Affirmative Defense for Startup and Shutdown

Except a s  provided in Condition XII.E.3.b be low, a nd unle s s  othe rwis e  provided
for in the  a pplica ble  requirem ent, em is s ions  in exces s  of a n a pplica ble  em is s ion
lim ita tio n  d u e  to  s ta rtu p  a n d  s h u td o wn  s h a ll c o n s titu te  a  vio la tio n . Whe n
e m is s ions  in e xce s s  of a n a pplica ble  e m is s ion lim ita tion a re  due  to s ta rtup a nd
s hutdown, the  P e nnitte e  ha s  a n a ffirm a tive  de fe ns e  to  a  c ivil or a dm inis tra tive
e nfo rce m e n t p roce e d ing  ba s e d  on  tha t vio la tion ,  o the r tha n  a  jud ic ia l a c tion
s e e kin g  in ju n c t ive  re lie f,  if th e  P e rm it te e  h a s  c o m p lie d  with  th e  re p o rt in g
requirements  of A.A.C. R18-2-310.01 a nd ha s  demons tra ted a ll of the  following:

(1) The exces s  emis s ions  could not ha ve  been prevented through ca reful a nd
prudent pla nning a nd des ign;

(2) If the  exces s  emis s ions  were  the  res ult of a  bypa s s  of control equipment,
the  bypa s s  wa s  una voida ble  to  pre ve nt los s  of life ,  pe rs ona l in jury,  or
s evere  da ma ge  to a ir pollution control equipment, production equipment,
or odder property,

(3) The  a ir pollu tion  contro l e quipm e nt,  proce s s  e quipm e nt,  or proce s s e s
we re  a t a ll tim e s  m a inta ine d a nd ope ra te d in  a  m a nne r cons is te nt with
good pra ctice  for m inimizing emis s ions ,

(4) The amount and duration of the excess emissions (including any bypass
opera tion) were  minimized to the  maximum extent practicable  during
periods of such emissions,

(5) All re a s ona ble  s te ps  we re  ta ke n  to  m inim ize  the  im pa c t of the  e xce s s
emis s ions  on a mbient a ir qua lity,

(6) During the period of excess emissions there were no exceedances of the
relevant ambient air quality standards established in Title 18, Chapter 2,
Article 2 of the Arizona Administrative Code that could be attributed to
the emitting source,

(7) All e m is s io n s  m o n ito r in g  s ys te m s  we re  ke p t  in  o p e ra t io n  if a t  a ll
pra ctica ble ; a nd

(8) Contemporaneous records documented the Permittee's actions in
response to the excess emissions.
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If excess emissions occur due to a malfunction during routine startup and
shutdown, then those instances shall be treated as other malfunctions subject to
Condition XII.E.2 above.

Affirmative Defense for Malfunctions during Scheduled Maintenance

If excess emissions occur due to a malfunction during scheduled maintenance, then those
instances will be treated as other malfunctions subject to Condition XII.E.2 above.

Demonstration of Reasonable and Practicable Measures

For an affirmative defense under Condition XII.E.2 or XII.E.3 above, the Permittee shall
demonstrate, through submission of the data and information required by Condition XII.E
a nd A.A.C. R18-2-310.01, tha t a ll re a sona ble  a nd pra ctica ble  me a sure s  within the
Pennittee's control were implemented to prevent the occurrence of the excess emissions.

XIII. RECORD KEEP ING REQUIREMENTS [A.A.C. R18-2-306.A.4]

A. The Permitted shall keep records of all required monitoring information including, but not limited
to, the  following:

The date,  place as  def ined in the permit ,  and t ime of  sampl ing or  measurements ,

2. The date(s) analyses were performed;

The name of the company or entity that performed the analyses,

A description of the analytical teclmiques or methods used;

5. The results of such analyses; and

The operating conditions existing at the time of sampling or measurement.

B . The Permitted shall re ta in records of a ll required monitoring data  and support information for a
pe riod of a t le a s t 5 yea rs  from the  da te  of the  monitoring sample , measurement, report, or
application. Support information includes all calibration and maintenance records and all original
strip-chart recordings or other da ta  recordings for continuous monitoring instnlmenta tion, and
copies of all reports required by the permit.

c. All required records  sha ll be  ma inta ined e ithe r in an unchangeable  e lectronic forma t or in a
handwritten logbook utilizing indelible  ink.

XW. REP ORTING REQUIREMENTS [A.A.C. R18-2-306.A.5.a]

The Permittee shall submit the following reports:

A. Compliance certifications in accordance with Section VII of Attachment "A".

B. Excess emission, pe rmit devia tion, and emergency reports  in accordance  with Section XII of
Attachment "Asa

c. Other reports required by any condition of Attachment "B".
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XV. DUTY TO PROVIDE INFORMATION [A.A.C. R18-2-304.G and -306.A.8.e]

A. The Permitted shall furnish to the Director, within a reasonable time, any information that the
Director may request in writing to determine whether cause exists for revising, revoking and
reissuing, or terminating the permit, or to determine compliance with the permit. Upon request,
the Permittee shall also furnish to the Director copies of records required to be kept by the permit.
For information claimed to be confidential, the Permittee shall furnish an additional copy of such
records directly to the Administrator along with a claim of confidentiality.

B. If the Permittee has failed to submit any relevant facts or has submitted incorrect infonnation in
the penni application, the Permitted shall, upon becoming aware of such failure or incorrect
submittal, promptly submit such supplementary facts or corrected information.

XVI. PERMIT AMENDMENT OR REVISION [A.A.C. R18-2-318, -319, and -320]

The Permitted shall apply for a permit amendment or revision for changes to the facility that do not
qualify for a facility change without revision under Section XVII, as follows:

A. Administrative Permit Amendment (A.A.C. Rl8-2-318),

B. Minor Permit Revision (A.A.C. R18-2-319), and

c. Significant Permit Revision (A.A.C. R18-2-320)

The applicability and requirements for such action are defined in the above referenced regulations.

XVII. FACILITY CHANGE WITHOUT A PERMIT REVISION [A.A.C. R18-2-306.A.4 and -317]

A. The Permitted may make changes at the permitted source without a permit revision if all of the
following apply:

The changes are not modifications under any provision of Title I of the Act or under ARS
§49-401.01(19);

The changes do not exceed the emissions allowable under the permit whether expressed
therein as a rate of emissions or in terms of total emissions,

3. The changes do not violate any applicable requirements or trigger any additional
applicable requirements;

The changes satisfy all requirements for a minor permit revision under A.A.C.-R18-2-
319.A; and

The changes do not contravene federally enforceable permit terms and conditions that are
monitoring (including test methods), record keeping, reporting, or compliance
certification requirements.

B. The substitution of an item of process or  pollution control equipment for  an identical or
substantially similar item of process or pollution control equipment shall qualify as a change that
does not require a permit revision, if it meets all of die requirements of Conditions XVII.A and
XVII.C of this Attachment.

c. For e a ch cha nge  unde r Conditions  XVI1.A a nd XVII.B a bove , a  writte n notice  by ce rtifie d m a il
or ha nd de live ry s ha ll be  rece ived by the  Director a nd the  Adm inis tra tor a  m inim um  of 7 working
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days in advance of the change. Notifications of changes associated with emergency conditions,
such as malfunctions necessitating the replacement of equipment, may be provided less than 7
working days in advance of the change, but must be provided as far in advance of the change-, as
possible or, if advance notification is not practicable, as soon after the change as possible.

D. Each notification shall include:

When the  propos ed cha nge  will occur;

A description of the change;

Any change in emissions of regulated air pollutants; and

Any penni term or condition that is no longer applicable as a result of the change.

E. The permit shield described in A.A.C. RI8~2-325 shall not apply to any change made under this
Section, other than implementation of an alternate to Conditions XVII.A and XVII.B above.

F. Except as otherwise provided for in the permit, making a change from one alternative operating
scenario to another as provided under A.A.C. R18-2-306.A.l1 shall not require any prior notice
under this Section.

G. Notwithstanding any other part of this Section, the Director may require a permit to be revised for
any change that, when considered together with any other changes submitted by the same source
under this Section over the term of the permit, do not satisfy Condition XVII.A above.

XVIII.  T E S T ING  R E Q UIR E ME NT S [A.A.C. R18-2-312]

A. The Permitted shall conduct performance tests as specified in the permit and at such other times
as may be required by the Director.

B. Operational Conditions during Testing

Tests shall be conducted during operation at the maximum possible capacity of each unit under
representative operational conditions unless odder conditions are required by the applicable test
method or in this permit. With prior written approval from the Director, testing may be
performed at a lower rate. Operations during periods of start-up, shutdown, and malfunction (as
defined in A.A.C. Rl8-2-101) shall not constitute representative operational conditions unless
otherwise specified in the applicable standard.

c. Tests shall be conducted and data reduced in accordance with the test methods and procedures
contained in the Arizona Testing Manual unless modified by the Director pursuant to A.A.C.
R18-2-312.B.

D. Test Plan

At least 14 calendar days prior to performing a test, the Permitted shall submit a  test plan to the
Director in accordance with A.A.C. R18-2-312.B and the Arizona Testing Manual. This test plan
must include  die  following:

Test duration,

Test location(s);
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Tes t method(s ); a nd

Source operation and other parameters that may affect test results.

E. Stack Sampling Facilities

The Pennittee shall provide, or cause to be provided, performance testing facilities as follows:

S a mpling ports  a dequa te  for tes t methods  a pplica ble  to the  fa cility;

Sa fe  s a mpling p1a tfonn(s );

Sa fe acces s  to s ampling p1a tform(s ); and

Utilities for sampling and testing equipment.

F. Interpretation of Final Results

Each performance test shall consist of three separate runs using the applicable test method. Each
run shall be conducted for the time and under the conditions specified in the applicable standard.
For the purpose of determining compliance with an applicable standard, the arithmetic mean of
the results of the three runs shall apply. In the event that a sample is accidentally lost or
conditions occur in which one of the three runs is required to be discontinued because of forced
shutdown, failure of an irreplaceable portion of the sample train, extreme meteorological
conditions, or other circumstances beyond the Permittee's control, compliance may, upon the
Director's approval, be determined using the arithmetic mean of the results of the other two runs.
If die Director or the Director's designee is present, tests may only be stopped with the Director's
or such designee's approval. If the Director or the Director's designee is not present, tests may
only be stopped for good cause. Good cause includes: forced shutdown, failure of an
irreplaceable portion of the sample train, extreme meteorological conditions, or other
circumstances beyond the Permitted's control. Termination of any test without good cause alter
the first run is commenced shall constitute a failure of the test. Supporting documentation, which
demonstrates good cause, must be submitted.

G. Report of Final Test Results

A written report of the  res ults  of a ll pe rforma nce  tes ts  s ha ll be  s ubmitted to the  Director within 30
da ys  a fte r the  te s t is  pe rform e d. The  re port s ha ll be  s ubm itte d in  a ccorda nce  with  the  Arizona
Te s ting Ma nua l a nd A.A.C. R18-2-312.A.

XIX. PROPERTY RIGHTS [A.A.C. R18-2-306.A.8.d]

This permit does not convey any property rights of any sort, or any exclusive privilege.

XX. SEVERABILITY CLAUSE [A.A.C. R18-2-306.A.7]

The provisions of this permit are severable. In the event of a challenge to any portion of this permit, or if
any portion of this permit is held invalid, the remaining permit conditions remain valid and in force.

XXI. P E R MIT  S H IE L D [A.A.C, Rl8-2-325]

Compliance with  the conditions of th is permit shall  be deemed compliance with  all  applicable
requirements identified in the portions of this permit subtitled "Permit Shield". The permit shield shall
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not apply to minor revisions pursuant to Condition XVI.B of this  Attachment and any facility changes
without a  permit revision pursuant to Section XVII of this Attachment.

XXII.  P ROTECTION OF S TRATOS P HERIC OZONE [40 CAR Part 82]

If this source becomes subject to the provisions of 40 CFR Part 82, then the Permittee shall comply with
these provisions accordingly.
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ATTACHMENT CAB": SPECIFIC CONDITIONS

Air Quality Control Permit No. 43801
for

Northern Arizona Energy, LLC

1 . RELATIONSHIP OF PERMIT TO APPLICABLE STATE IMPLEMENTATION PLAN

This permit is issued pursuant to the provisions of the Arizona Revised Statutes (ARS) and constitutes an
Installation Permit for the purpose of the applicable State Implementation Plan. [ARS §49-404.c and -426]

11. FACILITY WIDE REQUIREMENTS
I

A. Within 7 days of site mobilization, the Permitted shall have on-site or on-call a person that is
certified in EPA Reference Method 9 for the observation and evaluation of visible emissions.

[A.A.C. R18~2-306.A.2]

B. At the time die compliance cer tification required by Section VII of Attachment "A" are
submitted, the Pennittee shall submit reports of all monitoring activities required by this
Attachment performed in the same six month period as applies to the compliance certification
period. [A.A.c. R18-2-306.A.5.a]

c. The Permitted shall keep a log of all emission related maintenance activities performed at the
facility. These records shall be made available to ADEQ upon request. [A.A.C. R18-2-306.A.3.c]

111. COMBUSTION GAS TURBINES (CTGs)

A. Applicability

This section applies to the four (4) simple cycle combustion gas turbine units (CTR, CT2, CTR
and CT4).

B. General Provisions

The following requirements apply to the operation, maintenance, recordkeeping and testing of gas
turbines and associated monitoring systems in accordance with 40 CFR Part 60, Subpart A -
General Provisions.

1 . All requests, reports, applications, submittals, and other communications to the Director
pursuant to A.A.C. R18-2-901, -902, and 40 CFR Part 60 shall be submitted in duplicate
to the EPA Region 9 office at the following addresses:

Director, Air Division (Attn: AIR-1)
U.S. Environmental Protection Agency
75 Hawthorne Street
San Francisco, CA 94105 [40 CFR 60.4(a)]

2. The Permitted shall comply with the general notification requirements contained in 40
CFR 60.7(a), including but not limited to:

a. Notification of the date of construction of each affected CTG postmarked no later
than 30 days after such date.
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b. Notification of the actual date  of initia l startup of each affected CTG postmarked

within 15 days after such date.

Notifica tion of the  date  upon which demonstra tion of the  continuous monitoring
sys tem pe rformance  commences  in accordance  with 40 CFR 60.13(c) pos t-
marked not less than 30 days prior to such date. [40 CFR 60.7(a)]

The  P e rmitted sha ll ma inta in records  of the  occurrence  and dura tion of any s ta rtup,
shutdown, or malfunction in the operation of an affected CTG; any malfunction of the air
pollution control e quipme nt, or a ny pe riods  during which a  continuous  monitoring
system or monitoring device is inoperative. [40 CFR 60.7(b)]

The Pennittee shall submit excess emissions and monitoring systems performance reports
and/or summary report form on a semi-annual basis as required by 40 CFR 60.7(c) and
(d). A11 reports shall be postmarked by the 30th day following the end of each 6-month
period. [40 CFR 60.7(¢), 40 CFR 60.7(d)]

5. The Permitted shall maintain a tile of all measurements, including continuous monitoring
system, monitoring device, and performance testing measurements, all continuous
monitoring system performance evaluations, all continuous monitoring system or
monitoring device calibration checks, adjustments and maintenance performed on these
systems or devices, and all other information required in a permanent form suitable for
inspection. The file shall be retained for at least two years following the date of such
measurements, maintenance, reports, and records, except as provided in 40 CFR
60.7(t)(l) and (2). [40 CAR 60.7(f)]

At all times, inelua'in2 periods ofstartup, shutdown, and malfunction, the Permittee shall,
to the extent Dracticable. maintain and operate each combustion gas turbine including
associated air pollution control equipment in a manner consistent with manufacturer
equipment operating guidelines and good air pollution control practice for minimizing
emissions. Determination of whether acceptable operating and maintenance procedures
are being used will be based on information available to the Administrator which may
include, but is not limited to, monitoring results, opacity observations, review of
operating and maintenance procedures, and inspection of the source.

[40 CFR 60.1 ltd), A.A.C. R18-2-33l.A.3.e]

[Material permit conditions are indicated by underline and italics]

7. For the purpose of submitting compliance certifications or establishing whether or not the
Pennittee has violated or is in violation of any standard in 40 CFR Part 60, nothing shall
preclude  the  use , including the  exclusive  use , of any credible  evidence  or information,
re le va nt to  whe the r a  s ource  would  ha ve  be e n  in  com plia nce  with  a pplica ble
requirements if the  appropria te  performance or compliance test or procedure  had been
performed. [40 CFR 60.11(g)]

8, The Permittee  sha ll not build, e rect, insta ll, or use  any article , machine , equipment or
process , the  use  of which concea ls  an emiss ion, which would othe rwise  constitute  a
violation of an applicable standard. Such concealment includes, but is not limited to, the
use of gaseous diluents to achieve compliance with opacity standard or with a  standard,
which is  ba se d on the  conce ntra tion of a  polluta nt in the  ga se s  discha rge d to the
atmosphere. [40 CFR 60.l2]

The Permittee shall comply with the "General Notification and Reporting Requirements"
found in 40 CFR 60.19. [40 CFR60.191
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10. State-only Enforceable NSPS Provisions

Until such time as Subpart KKKK 0f40 CFR Part 60 is incorporated by reference into A.A.C.
R18-2-901, the Pennittee shall comply with all applicable provisions of Subpart GG of 40
CFR Part 60. [A.A.C. Rl8-2-901 (40): State-only enforceable]

c. Operational Limitations

Fuel Limitation

The Permittee shall not cause or allow the combustion of any fuel in gas turbines other than
natural 2as meeting the definition of "natural 2as " in 40CFR 60.4420.

[A.A.C. R18-2-306.01.A, -306.A.2, -33l.A.3.a]

[Material penni conditions are indicated by underline and italics]

D. Nitrogen Oxides

Emis s ion  Limita tions /S ta nda rds

Th e  P e rm itte e  s h a ll n o t c a u s e  to  b e  d is c h a rg e d  in to  th e  a tm o s p h e re  a n y g a s
tu rb in e  g a s e s  wh ic h  c o n ta in  n itro g e n  o xid e s  (NO t) in  e xc e s s  o f 2 5  p p m  a t 1 5 %
o xyg e n . [40 CFR 60.4320(a)]

Total combined emissions Ofn0__v from all the was turbine units shall not exceed
39.0 tons per year, calculated daily as a rolling 365-dav total.

[A.A.C. R18-2-306.01, -306.02, -33l.A.3.a]
[Material permit conditions are indicated by underline and italics]

Air Pollution Control Equipment

a. At all times when the was turbines are in operation, including during startup.
shutdown, and malfunction, the Permittee shall maintain and operate the water
injection systems in a manner consistent with consistent with manufacturer
equipment operating guidelines and ,good air pollution control practices for
minimizing NOv emissions. [40 CFR 60.4333, A.A.C. R18-2-33l.A.3.e]

[Material penni conditions are indicated by underline and italics]

At all times when the was turbines are in operation, ineludinz during startup,
shutdown, and malfunction, the Permitted shall maintain and operate a Selective
Catalvtie Reduetion (SCR) system in a manner consistent with consistent with
manufacturer equipment operating Quidelines and ,good air pollution control
practices for minimizing NOt emissions. [40 CFR 60.4333, A.A.C. R18-2-331.A.3.e]

[Material permit conditions are indicated by underline and italics]

Monitoring, Recordkeeping, and Reporting Requirements

a. At all times when the was turbines are in operation, including during startup,
shutdown, and malfunction, the Permitted shall install, certified. maintain, and
operate Continuous Emission Monitoring Svstems (CEMS) consisting ofNO_v and
Q; (or CON) monitors to determine the hourly NOt emission rate in parts Der
million from all four CTG5.

[40 CFR 60.4333, 40 CFR 60.4335(b)(1), A.A.C. R18-2-306.02.C, -306.A.3, -331.A.3,c]

[Material permit conditions are indicated by underline and italics]
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At all times when the gas turbines are in operation, including during startup,
shutdown, and malfunction, the Permittee shall install, calibrate, maintain and
operate fuel flow meters to continuously measure the heat input to each was
turbine. The fuel flowmeters shall meet the installation, certification, and quality
assurance requirements of appendix D to 40 CFR 75 .

[40 CFR 60.4333, 40 CFR 60.4335(b)(2), 40 CFR 60.4345(c),
A.A.C. R18-2-306.02.C, -306.A.3, -33l.A.3.c]

[Material permit conditions are indicated by underline and italics]

c . For the  NOt a nd 02 or CON dilue nt CEMS , the  P e rm itte d s ha ll m e e t a ll
applicable requirements of 40 CFR Part 75, including but not limited to:

(1) 75.10 .- General Operating Requirements,

(2) 75.12 - Specific Provisions for Monitoring NOt Emission Rate;

(3) Subpart C -- Operation and Maintenance Requirements ,

(4) Subpart D - Missing Data Substitution Procedures;

(5) Subpart F .- Recordkeeping Requirements,

(6) Subpart G -- Reporting Requirements;

(7) Appendix A -. Specifications and Test Procedures,

(8) Appendix B - Quality Assurance and Quality Control Procedures;

(9) Appendix C - Missing Data Estimation Procedures; and

(10) Appendix F - Conversion Procedures

The re la tive  accuracy test audit (RATA) of the  CEMS shall be  performed on a
lb/MMBtu basis .

[40 CFR 60.4345(a), A.A.C. R18-2-306.02.C, -306.A.3]

As specified in 40 CFR 60.l3(e)(2), during each full unit operating hour, both the
NO, monitor and the diluent (02 or CO2) monitor must complete a minimum of
one cycle of operation (sampling, analyzing, and data recording) for each 15-
minute quadrant of the hour, to validate the hour. For partial unit operating hours,
at least one valid data point must be obtained for each quadrant of the hour in
which the unit operates. For unit operating hours in which required qual i ty
assurance and maintenance activities are performed on the CEMS, a minimum of
two valid data points (one in each of two quadrants) are required to validate the
NOt emission rate for the hour. [40 CAR 60.4345(b)]

The  P e rmitte d sha ll imple me nt qua lity a s sura nce  (QA) progra m a nd pla n
described in S ection 1 of appendix B to 40 CFR 75 for a ll of the  continuous
monitoring equipment in paragraphs a and b above. [40 CFR 60.4345(e)]

For purposes of identifying excess emissions associated with Condition III.D.1.a
above,

(1) All CEMS data must be reduced to hourly averages as specified in 40
CFR 60. 13(h). [40 CFR 60.4350(a)]
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(2) For e a ch unit ope ra ting hour in which a  va lid hourly a ve ra ge , a s

de scribed in Condition III.D.3.d above , is  obta ined for both NOt and
diluent, the  da ta  acquis ition and handling system must ca lcula te  and
record the hourly NOt emissions in the units of ppm. [40 CFR 60.4350(b)]

(3) Only qua lity a ssured da ta  sha ll be  used to identify excess  emissions.
Periods where  the  missing data  substitution procedures in subpart D of
40 CFR 75 a re  applied a re  to be  reported as  monitor downtime  in the
excess  emiss ions  and monitoring pe rformance  report required under
Condition III.B.4 of this Attachment. [40 CFR 60.4350(d)]

(4) The Permitted shall use the calculated hourly average emission rates

from (2) above to assess excess emissions on a 4-hour rolling average

basis, as described in Condition III.D.3.g (l) below.
[40 CFR 60.4350(f) and 40 CPR 60.4350(g)]

The Permitted shall submit reports of excess emissions and monitor downtime, in
accordance with Condition III.B.4 of this Attachment. Excess emissions shall be
reported for a ll periods of operation of gas turbines, including startup, shutdown
and malfunction. Periods of excess emissions and monitor downtime that shall
be reported are defined as follows: [40 CFR 60.4375(a)]

(1) A11 excess emissions shall be any unit operating period in which the 4-
hour or 30-day rolling average NOt emission rate exceeds the applicable
emission limit in Condition III.D.1.a above. A "4-hour rolling average
NOt emission rate" is the arithmetic average of the average NOt
emission rate in ppm measured by the continuous emission monitoring
equipment for a given hour and the three unit operating hour average
NOx emission rates immediately preceding that unit operating hour.
Calculate the rolling average if a valid NOx emission rate is obtained for
at least 3 of the 4 hours. A "30-day rolling average NOx emission rate" is
the arithmetic average of all hourly NOx emission data in ppm measured
by the continuous emission monitoring equipment for a given day and
the twenty-nine unit operating days immediately preceding that unit
operating day. A new 30-day average is calculated each unit operating
day as the average of all hourly NOt emissions rates for the preceding 30
unit operating days if a valid NOt emission rate is obtained for at least 75
percent of all operating hours. [40 CFR 60.4380(b)(1)]

(2) A period of monitor downtime is any unit operating hour in which the
data for any of the following parameters are either missing or invalid:
NOt concentration, CON or 02 concentration, fuel flow rate or megawatts.

[40 CFR 60.4380(b)(2)]

The Pennittee shall determine and record the gross caloric value (GCV) of the
pipeline quality natural gas at least once per month in accordance with the
procedures in Section 2.3.4.1 or 2.3.4.2 of40 CFR 75 Appendix D, as applicable.

[A.A.C. R18-2-306.02.C, 306.A.3]

For de monstra ting complia nce  with Condition III.D.l.b a bove , the  P e rmitte d
s ha ll utilize  the  NOt a nd dilue nt CEMS  re quire d by Condition III.D.3.a  in
conjunction with the  fue l flow ra te  monitoring systems required by Condition
III.D.3.b and a Data Acquisition and Handling System (DAHS) to calculate mass
e miss ions  in units  of pounds  pe r million Btu (lb/MMBtu), pounds  pe r hour
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(lb/hr), pounds per day, and tons per daily rolling 365-day total from all four (4)
CTGs. [A.A.C. Rl 8-2-306.02.C, -306.A.3]

(1) To ca lcula te  mass emissions in lb/MMBtu, the  Pennittee  sha ll use  the
Procedures for NOt Emission Rate in 40 CFR 75 Appendix F.

(2) The Permitted shall calculate mass emissions in lb/hr using the calculated
lbMMBtu ra tes, fue l flow monitoring da ta , and the  GCV of the  pipe line
quality natural gas as determined under Condition III.D.3.h above.

During CEMS or fuel flow rate  monitoring system downtime, the Permitted shall
implement the missing data procedures in 40 CFR Part 75 Subpart D, Appendix
c, and Appendix D, as applicable. [A.A.c. R18-2-306,02.c, 306.A.3]

Each calendar day during which total combined rolling 365-day total NOx
emission rate from all four CTGs exceeds 39.0 tons shall constitute an
exceedance of Condition III.D.l.b of this Attachment. Exceedances shall be
reported to the Director in accordance with Condition XII.A of Attachment "A".

[A.A.C. Rl 8-2-306.02.C]

Each individual day and 365-day rolling total NOt, emission rate  in the reporting
period shall be  included in the  semiannual compliance  certifica tion required by
Condition VII of Attachment "A". 1A.A.c. R18-2-306.02.c, -306.A.5]

4. Performance Testing Requirements

For e a ch CTG, the  P e rmitte e  s ha ll pe rform a n initia l pe rforma nce  te s t for NOt
e mis s ions  within 60 da ys  a fte r a chie ving the  ma ximum production ra te  a t which
the  unit will be  ope ra te d but not la te r tha n 180 da ys  a lte r initia l s ta rtup.

[40 CFR 60.81

Ea ch initia l pe rforma nce  te s t for NOt e miss ions  sha ll be  pe rforme d a s  follows .
[40 CFR 60.8]

(1) P e rform a  minimum of nine  RATA re fe re nce  me thod runs , with a
minimum time per run of 21 minutes, a t a  single  load level, within plus
or m inus  25 pe rce nt of 100 pe rce nt of pe a k loa d. The  ambient

[40 CFR 60.4405(a)]

(2) For e a ch RATA run, concurre ntly me a sure  the  he a t input to the  unit
using a  fuel flow meter (or flow meters) and measure  the  e lectrica l and
thermal output from the unit. [40 CFR 60.4405(b)]

(3) Use the test data both to demonstrate compliance with the NOt emission
lim it in  Condition III.D.l.a  of th is  Atta chm e nt a nd to  provide  the
required reference method data  for the  RATA of the  CEMS required by
Conditions III.D.3.a  and III.D.3.b above. [40 CFR 60.4405(c)]

(4) Com plia nce  with the  e m is s ion lim it in  Condition III.D.1.a  of this
Atta chme nt is  a chie ve d if the  a rithme tic a ve ra ge  of a ll of the  NOt
emission ra tes for the  RATA runs, expressed in units of ppm, does not
exceed the emission limit. [40 CFR 60.4405(d)1
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Pennie Shield

Compliance with the conditions of this Part shall be deemed compliance with the
following requirements as of the date of issuance of this permit: 40 CFR 60.4320(a),40
CFR 60.4333, 40 CFR 60.4335(b)(1), 40 CFR 60.4335(b)(2), 40 CFR 60.4345(a), 40
CFR 60.4345(b), 40 CFR 60.4345(c), 40 CFR 60.4345(e), 40 CFR 60.4350(a), 40 CFR
60.4350(b), 40 CFR 60.4350(c), 40 CFR 60.4350(d), 40 CFR 60.4350(g), 40 CFR
60.4375(a), 40 CFR 60.4380(b)(l), 40 CFR 60.4380(b)(2), and 40 CFR 60.4405.

[A.A.C. R18-2-325]

E . S u lfu r  Dio xid e

Emis s ion Limita tions /S ta nda rds

The Permitted shall not bum in Combustion Turbine Generators (CTGs) any fuel
that will emit S02 in excess of 0.060 pound/MMBtu of heat input.

[40 CFR 60.4330(a)(2)]

Total combined emissions QfSO3_#om all the gas turbine units shall not exceed
36.0 tons per year on a rolling I2-month total.

[A.A.c. R18-2-306.0l, -306.02, -331.A.3.a]
[Material permit conditions are indicated by underline and italics]

Performance Testing Requirements

The Permitted shall perform an initia l performance test for S02 emissions from
CTGs to demonstrate  compliance with the emission limit contained in Condition
III.E.l above . The  initia l pe rformance  te s t sha ll be  comple ted within 60 days
after achieving the maximum production rate  a t which the unit will be  operated,
but not later than 180 days after initial startup. Subsequent performance test shall
be  conducted on annual basis (no more  than 14 months following die  previous
perfonnance test). [40 CFR 60.8, 40 CFR 60.4415(a)]

Performance tests shall be conducted in accordance with 40 CFR 60.8 and using
the methodologies in 40 CFR 4415(a). [40 CFR 60.8, 40 CAR 60.4415(a)]

The Permitted shall record and report the results of each performance test for S02
emissions in units of lb/MMBtu heat input. [A.A.C. R18-2-306.A.3.c]

3. Monitoring, Recordkeeping, and Reporting Requirements

The Permitted shall demonstrate compliance with emission standard in III.E.l.a
above by maintaining a current, valid purchase contract, tariff sheet, or
transportation contract specifying that the maximum total sulfur content of the
natural gas is 20 grains/100 sc or less. [40 CFR 60.4365(a)]

The Permitted shall demonstra te  compliance with emission standard in III.E.l.b
as follows:

Within 10 days after the end of each calendar month, the Permitted shall calculate
and record rolling 12-month S02 emissions from all four CTGs. The S02
emission rate shall be calculated as the product of the S02 emission factor
determined in accordance with Condition III.E.2.c from the most recent
performance test and die heat input rate for the 12-month period, as determined
in accordance with Condition III.D.i of this Attachment. [A.A.C. R18-2-306.A.3.c]

Permit No. 43801

5.

2.

1 .

b.

a.

b.

a.

c.

b.

a.

Page 23 0f38 June 14,2007



DRAFT
3. Permit Shield

Compliance with the conditions of dies Part shall be deemed compliance with 40 CFR 60.
40 CFR 60.4330(a)(2), 40 CFR 60.4365(a), 40 CFR 60.4415(a). [A.A.c. R18-2-325]

F . Carbon Monoxide

Emission Limitations/Standards

Total combined emissions of CO firm all four CTGs shall not exceed 90.0 tons per year,

calculated daily as a rolling 365-day total. [A.A,C. R18-2-306.01, -306.02.A, -33l.A.3.a]

[Material permit conditions are indicated by underline and italics]

Air Pollution Control Equipment

At all times when the gas turbines are in operation, including during startup, shutdown,
and malfunction, the Permittee shall, to the extent practicable, maintain and operate the
oxidation catalyst system in a manner consistent with consistent with manufacturer
equipment operating guidelines and good air pollution control practices for minimizing
CO emissions. [40 CFR 60.11(d), A.A.C. R18-2-331.A.3.e]

[Material permit conditions are indicated by underline and italics]

Monitoring, Recordkeeping, and Reporting Requirements

a. At all times when the gas turbines are in operation, including during startup,
shutdown, and malfunction. the Permitted shall install, certified, maintain, operate
and quality-assure Continuous Emission Monitoring Svstems (CEMS) consisting
of CO and O~ /or C07) monitors for measuring CO emissions from CTGs.

[A.A.C. R18-2-306.02.C, -306.A.3, -33l.A.3.c]
[Material permit conditions are indicated by underline and italics]

b. The  CO CEMS  sha ll me e t a ll a pplica ble  re quire me nts  of 40 CFR P a rt 60,
including but not limited to the  following: [A.A.C. R18-2-306.02.C, -306.A.3]

(1) 60. 13 - Monitoring Requirements,

(2) Appendix B - Performance Specification 4A; and

(3) Appendix F -- Quality Assurance Procedures.

For demonstra ting compliance  with Condition III.F.l, the  Permitted sha ll utilize
the CO and diluent CEMS required by Condition III.F.3.a  in conjunction with the
fue l flow ra te  monitoring sys tems required by Condition III.D.3.b and a  Da ta
Acquisition and Handling System (DAHS) to ca lcula te  mass emissions in units
of pounds per million Btu (lb/MMBtu), pounds per hour (lb/hr), pounds per day,
and tons per daily rolling 365-day total from all the CTGs.

[A.A.C. R18-2-306.02.C, -306.A.3]

(1) To ca lcula te  mass emissions in lb/MMBtu, the  Permitted sha ll use  the
Procedures for NOt Emission Rate  in 40 CFR 75 Appendix F. For CO,
the value of K in Equations F-5 and F-6 = 7.266 x 10-8 (lb/dscf)/ppm CO.

(2) The Permittee shall calculate mass emissions in lb/hr using the calculated
lb/MMBtu ra tes, fuel flow monitoring data , and the  GCV of the  pipeline
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qua lity na tura l ga s  a s  de te rm ine d  unde r Condition  III.D.3 .h  of th is
Attachment.

d. During CEMS or fuel flow rate  monitoring system downtime, the Permitted shall
implement the missing data  procedures in 40 CFR Part 75 Subpart D, Appendix
C, and Appendix D, as applicable . For CO monitoring data , the  Permittee  shall
use the missing data estimation and substitution procedures prescribed for NOt.

[A.A.C. R18-2-306.02.C, -306.A.3]

Ea ch  ca le nda r da y during  which  to ta l com bine d  ro lling  365-da y to ta l CO
emission ra te  from a ll the  CTGs exceeds 90.0 tons shall constitute  an exceedance
of Condition III.F.l. Exceedances  sha ll be  reported to the  Director in accordance
with Condition XII.A of Atta chme nt [A.A.c. R18-2-306.02.c]

Each individual day and 365-day rolling total CO emission rate in the reporting
period shall be included in the semiannual compliance certification required by
Condition VII of Attachment "A". [A.A.c. R18-2-306.02.C, -306.A.5]

G. Particulate Matter

Emiss ion Limita tions/Standa rds

Total combined emissions OfPMm from all four CTG5 shall not exceed 14.0 tons per year
on a rolling 12-month total. [A.A.c R18-2-306.0l.A, A.A.C R18-2-331.A.3,a]

[Material permit conditions are indicated by underline and italics]

Performance Testing Requirements

a. For each CTG, the  Pe rmitted sha ll pe rform an initia l pe rformance  te s t for PM10
e m is s io n s  with in  6 0  d a ys  a fte r a c h ie vin g  3 0 0  fire d  h o u rs  o n  th e  C TG .
Subse que nt pe rforma nce  te s t sha ll be  conducte d a nnua lly. If a t the  e nd of a ny
month, the  12-month rolling tota l of PM10 emissions for the  4 CTGs exceeds 13.5
tons, the  test frequency will change  to semi-annual. [A.A.C. R18-2-312]

Ea ch pe rforma nce  te s t for P Mn) e mis s ions  sha ll be  pe rforme d us ing EP A
Methods 5 and EPA Method 202. [A.A.c. R18-2-312]

c. The  Pe rmitte e  sha ll re cord a nd re port the  re sults  of e a ch pe rforma nce  te s t for
PM10 emiss ions  in units  of lb/MMBtu hea t input. [A.A.C. R18-2-306.A.3.c]

3. Monitoring, Recordkeeping, and Reporting Requirements

Within 10 days after the  end of each calendar month, the  Permittee  shall calcula te  and
record rolling 12-month PM10 emissions from a ll four CTGs. The  PM10 emission ra te
shall be calculated as the product of the PM10 emission factor determined in accordance
with Condition III.G.2.c from die most recent performance test and the heat input rate for
the 12-month period, determined in accordance with Condition III.D.i of this Attachment.

[A.A.C. R18-2-306.A.3.c]
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H . Volatile Organic Compounds (Vols)

Emission Limitations/Standards

Total combined emissions of VOCs_from all four CTGs not exceed 36.0 tons per year, on
a rolling I2-month total. [A.A.c. R18-2-306.0], -306.02.A, -33l.A.3.a]

[Material permit conditions are indicated by underline and italics]

Air Pollution Control Equipment

At all times when gas turbines are in operation, including during startup, shutdown, and
malfunction, the Permittee shall, to the extent practicable, maintain and operate the
oxidation catalyst system in a manner consistent with manufacturer equipment operating
guidelines and good air pollution control praetieesfor minimizing CO emissions.

[40 CFR 60.11(d), A.A.C. R18-2-33l.A.3.e]

[Material penni conditions are indicated by underline and italics]

Performance Testing Requirements

For each CTG, the  Permitted shall perform an initia l performance test for VOC
e m is s ions  with in  60  da ys  a fte r a ch ie v ing  300  fire d  hours  on  the  CTG .
Subsequent performance test shall be performed annually. [A.A.C. R18-2-312]

Each performance test for VOC emissions shall be performed using EPA
Methods 25A/25B. [A.A.c. R18-2-312]

c. The Permittee shall record and report the results of each performance test for
VOC emissions in units of lb/MMBtu heat input. [A.A.C. R18-2-306.A.3.c]

4. Monitoring, Recordkeeping, and Reporting Requirements

Within 10 da ys  a fte r the  e nd of e a ch ca le nda r m onth, the  P e rm itte d s ha ll ca lcula te  a nd
re cord  ro lling  12-m onth  VO C e m is s ions  from  a ll four CTG s .  The  VO C e m is s ion  ra te
s ha ll be  ca lcula ted a s  the  product of the  VOC em is s ion fa ctor de te rm ined in a ccorda nce
with Condition III.H.3.c from the  mos t recent pe rforma nce  tes t a nd the  hea t input ra te  for
the  12-m onth pe riod, de te rm ined in a ccorda nce  with Condition III.D.i of this  Atta chm ent.

[A.A.C. R18-2-306.A.3.c]

I. Ammonia

Emission Standards

The  P e rm itte d  s ha ll not a llow the  e m is s ions  of a m m onia  (s lippa ge ) from  e a ch CTG to
exceed 10 ppmvd corrected to 15% Oz. [A.A.C. R18-2-306.A.2]

Testing Requirements

Within 180 da ys  of initia l s ta rtup, a nd a nnua lly the rea fte r, the  P e rm itted s ha ll conduct a
pe rform a nce  te s t for a m m onia  s lippa ge  us ing m e thods  a pprove d by the  Dire c tor.

[A.A.C. Rl8-2-312]
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Iv. AIR CHILLER SYSTEM/AMMONIA STORAGE

A. Applicab ility

This section applies to the air chilling system sewing CTGs and ammonia storage tank.

B. Particulate Matter and Opacity

Emission Limitations/Standards

The  P e rmitte d s ha ll not e mit or ca us e  to be  e mitte d into the  a tmos phe re
particulate  matter in excess of the allowable hourly emission rate  determined as
follows :

i. De te rmina tion of the  a llowable  emiss ion ra te s  (E) for process  we ight
rates up to 60,000 In/hr shall be accomplished by use of the equation:

[A.A.C. R18-2-730.A.l.a]

E = 4, 10P0.67

Where :

E the maximum allowable particulate emissions rate in pounds-mass
per hour, and

P = the process weight rate in tons-mass per hour.

ii. Determination of the allowable emission rates (E) for process weight
rates in excess of 60,000 lb/hr shall be accomplished by use of the
equation: [A.A.C. R18-2-730.A.1.b]

E = 55.0p°~" - 40

Where :

E the maximum allowable particulate emissions rate in pounds-mass
per hour, and

P  = the process weight rate in tons-mass per hour.

The  Permitted sha ll not cause , a llow or permit to be  emitted into the  a tmosphere  any
plume or effluent the opacity of which exceeds 20 percent, measured in accordance with
Reference Method 9 in 40 CFR 60, Appendix A . [A.A.C.Rl8-2-702.B]

c. If the presence of uncombined water is the only reason for an exceedance of the
applicable opacity requirement, the exceedance shall not constitute a violation of the
applicable opacity limit. [A.A.C.R18-2-702.C]

d. The Permitted shall not emit gaseous or odorous materials from equipment, operations or
premises under his control in such quantities or concentrations as to cause air pollution.

[A.A.C. R18-2-730.D]

Ma te ria ls  including solve nts  or othe r vola tile  compounds , pa ints , a cids , a lka lie s ,
pesticides, fertilizers and manure shall be processed, stored, used, and transported in such
a  ma nne r a nd by me a ns  tha t the y will not e va pora te , le a k, e sca pe  or be  othe rwise
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discharged into the ambient air so as to cause or contribute to air pollution. Where means
are available to reduce effectively the contribution to air pollution from evaporation,
leakage or discharge, the installation and use of such control methods, devices, or
equipment shall be mandatory. [A.A.c. R18-2-730.F]

Where a stack, vent, or other outlet is at such a level that fumes, gas mist, odor, smoke,
vapor or any combination thereof constituting air pollution is discharged to adjoining
property, the Director may require the installation of abatement equipment or the
alteration of such stack, vent, or other outlet by the Permittee thereof to a degree that will
adequately dilute, reduce, or eliminate the discharge of air pollution to adjoining
property. [A.A.C.Rl8-2-730.G]

Monitoring, Recordkeeping, and Reporting

A certified EPA Reference Method 9 observer shall conduct a monthly survey of visible
emissions emanating from the chiller system. If the opacity of the emissions observed appears to
exceed the standard, the observer shall conduct a certified EPA Reference Method 9 observation.
The Permittee shall keep records of the initial survey and any EPA Reference Method 9
observations performed. 'These records shall include the emission point observed, name of
observer, date and time of observation, and the results of the observation. [A.A.C.R18-2-306.A.3.c]

3. Permit Shield

Compliance wide the conditions of this Part shall be deemed compliance with A.A.C. Rl8-2-
702.B, A.A.C. Rl 8-2-702.C, A.A.C. R18-2-730.A.1, A.A.C. R18-2-730.D, A.A.C. R18-2-730.F,
and A.A.C. R18-2-730.G. [A.A.C.Rl8-2-325]

v. FUGITIVE DUS T REQUIREMENTS

A. Applica bility

This  S ection a pplies  to a ny s ource  of fugitive  dus t in the  fa cility.

B. Particu late  Matter and  Opacity

1. Open Areas, Roadways & Streets, Storage Piles, and Material Handling

Emission Limitations/Standards

i. Opacity of emissions from any fugitive dust source shall not be greater
than 40% measured in accordance with the Arizona Testing Manual,
Reference Method 9. [A.A.c. R18-2-614]

ii. The Permitted shall not cause, allow or penni visible emissions from any
point source, in excess of 20 percent opacity. [A.A.C-R18-2-702.B]

iii. The  P e rmitte d sha ll e mploy the  following re a sona ble  pre ca utions  to
prevent excessive amounts of particulate matter from becoming airborne:

(a)
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Keep dust and other types of air contaminants to a minimum in
an open area where construction operations, repair operations,
demolition activities, clearing operations, leveling operations, or
any earth moving or excavating activities are tddng place, by
good modem practices such as using an approved dust
suppressant or adhesive soil stabilizer, paving, covering,
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landscaping, continuous wetting, detouring, baning access, or
other acceptable means, [A.A.C. R18-2-604.A]

(b) Keep dus t to a  minimum from driveways , pa rking a rea s , and
vacant lots  where  motor vehicula r activity occurs  by using an
approved dus t suppre ssant, or adhes ive  soil s tabilize r, or by
pa v ing ,  o r by ba ng  a c c e s s  to  the  p rope rty,  o r by o the r
acceptable means, [A.A.C. R18-2-604.B]

(c) Keep dust and other particulates to a minimum by employing
dust suppressants, temporary paving, detouring, wetting down or
by other reasonable means when a roadway is repaired,
constructed, or reconstructed, [A.A.C, R18-2-605.A]

(d) Take reasonable precautions, such as wetting, applying dust
suppressants, or covering the load when transporting material
likely to give rise to airborne dust; [A.A.C. R18-2-605.B]

(e ) Take reasonable precautions, such as the use of spray bars,
wetting agents, dust suppressants, covering the load, and hoods
when crushing, handling, or conveying material likely to give
rise to airborne dust, [A,A.C. R18-2-606]

(f) Take  rea sonable  precautions  such a s  chemica l s tabiliza tion,
wetting, or covering when organic or inorganic dust producing
material is being stacked, piled, or otherwise stored,

[A.A.c. R18-2-607.A]

(8) Opera te  stacking and recla iming machinery utilized a t s torage
piles at a ll times with a  minimum fall of material, or with the use
of spray bars and wetting agents, [A.A.C. R18-2-607.B]

(h) Any other method as proposed by the Permittee and approved by
the Director. [A.A.C. R18-2-306.A.3.c]

b. Monitoring and Recordkeeping Requirements

i. The  Permitted sha ll mainta in records of the  da tes on which any of the
activities  lis ted in Conditions V.B.l.a .iii.(a ) through V,B.l.a .iii(h) above
were performed and the control measures that were adopted.

[A.A.C. Rl8-2~306.A.3.c]

ii. Opacity Monitoring Requirements

(a) A certified Method 9 observer shall conduct a monthly visual
survey of visible emissions from the fugitive dust sources. The
Permittee shall keep a record of the name of the observer, the
date and location on which the observation was made, and the
results of the observation.

(b)
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source that on an instantaneous basis appears to exceed
applicable opacity standard, then the observer shall , i f
practicable, take a six-minute Method 9 observation of the
visible emission.
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(1) If the  s ix-minute  opacity of the  visible  emission is  less

than or equal to applicable opacity standard, the observer
shall make a record of the following:

a) Location, date, and time of the observation, and

b) The results of the Method 9 observation.

(2)- If the six-minute opacity of the visible emission exceeds
applicable opacity standard, then the Permittee shall do
the  following:

a)

b)

Adjust or repair the controls or equipment to
reduce opacity to below the applicable standard;
and
Report it as an excess emission under Section
XII.A of Attachment "A".

[A.A.C. R18~2-306.A.3.c]

c. Permit Shield

Compliance  with the  conditions of this  Pa ir sha ll be  deemed compliance  with
A.A.C. R18-2-604.A, A.A.C. R18-2-604.B, A.A.C. R18-2-605, A.A.C. Rl8-2-
606, A.A.C. R18-2-607, and A.A.c. R18-2-612. [A.A.c. R18-2-325]

Open Burning

a. Emission Limitation/Standard

Except as provided in A.A.C. R18-2-602.C.l, C.2, C.3, and C.4, and except when
pennitted to do so by either ADEQ or the local officer delegated the authority for
issuance of open burning pennies, die Permittee shall not conduct open burning.

[A.A.C. R18-2-602]

b . Monitoring and Recordkeeping Requirement

Compliance with the requirements of Condition V.B.2.a above may be
demonstrated by maintaining copies of all open burning permits on file.

[A.A.C. R18-2-306.A.3.c]

Permit Shield

Compliance with the conditions of this Part shall be deemed compliance with
A.A.C. R18-2-602. [A.A.c. R18-2-325]

VI. MOBILE S OURCE REQUIREMENTS

A. Applicability

The  requirements  of this  S ection a re  applicable  to mobile  sources  which e ithe r move  while
emitting a ir contaminants or are  frequently moved during the  course  of the ir utiliza tion but are
not cla ss ified a s  motor vehicle s , agricultura l vehicle s , or a re  agricultura l equipment used in
normal farm operations. Mobile  sources shall not include portable  sources as defined in A.A.C.
R18-2-lOl.90. [A.A.C.Rl8-2-80l.A]
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B. Particu late  Matter and  Opacity

1. Emission Limitations/Standards

Off-Road Machinery

The Permittee shall not cause, allow, or permit to be emitted into the atmosphere
from any off-road machinery, smoke for any period greater than ten consecutive
seconds, the  opacity of which exceeds 40%. Vis ible  emiss ions  when s ta rting
cold equipment shall be  exempt from this requirement for the  first ten minutes.
Off-road machine ry sha ll include  trucks, graders , scrapers , rolle rs , and othe r
construction and mining machinery not normally driven on a  comple ted public
roadway. [A.A.C.R18-2-802.A and -802.B]

b. Roadway and Site Cleaning Machinery

The  P e rmitte e  sha ll not ca use , a llow or pe nni to be  e mitte d into the
a tmosphere  from any roadway and site  cleaning machinery smoke  or
dust for any period greater than ten consecutive seconds, the opacity of
which exceeds 40%. Vis ible  emissions  when s ta rting cold equipment
shall be exempt from this requirement for the first ten minutes.

[A.A.c.R18-2-804.A]

ii. The Permitted shall take reasonable precautions, such as the use of dust
suppressants, before the cleaning of a site, roadway, or alley. Earth or
other material shall be removed from paved streets onto which earth or
other material has been transported by trucking or earth moving
equipment, erosion by water or by other means. [A.A.C. R18-2-804.B]

iii. Unless otherwise specified, no mobile source shall emit smoke or dust
the opacity of which exceeds 40%. [A.A.C.Rl8-2-801.B]

Recordkeeping Requirement

The Permitted shall keep a record of all emissions related maintenance activities
performed on the Peimittee's mobile sources stationed at the facility as per manufacturers
specifications, [A.A.C.Rl8-2-306.A.5.a]

Permit Shield

Compliance with this Section shall be deemed compliance with A.A.C. R18-2-801,
A.A.C. R18-2-802.A, A.A.C. R18-2-804.A and A.A.C. R18-2-804.B. [A.A.C.Rl8-2-325]

VII. OTHER P ERIODIC ACTIVITY REQUIREMENTS

A. Abrasive Blasting

Particulate Matter and Opacity

Emission Limitations/Standards

The Pennittee shall not cause or allow sandblasting or other abrasive blasting
without minimizing dust emissions to the atmosphere through the use of good
modem practices. Good modem practices include:
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wet blasting;

ii. effective enclosures with necessary dust collecting equipment, or

iii. any other method approved by the Director.
[A.A.C. R18-2-726]

b. Opacity

The  P e rm itte d  s ha ll no t ca us e ,  a llow or pe rm it v is ib le  e m is s ions  from
sandblasting or other abrasive blasting operations in excess of 20% opacity, as
measured by EPA Reference Mediod 9. [A.A.C. R18-2-702.B]

Monitoring and Recordkeeping Requirement

Each time an abrasive blasting project is conducted, the Permitted shall log in ink or in an
electronic format, a  record of the following:

The date the project was conducted,

The duration of the project, and

c. Type of control measures employed.
[A.A.C. R18-2-306.A.3.c ]

Permit Shield

Compliance with this Pan shall be deemed compliance with A.A.C. R18-2-726, A.A.C.
R18-2-702.B. [A,A.c.R18-2-325]

B. Us e of Paints

Volatile  Organic Compounds

Emission Limitations/Standards

While  performing spray painting operations, the Permittee shall comply with the
following requirements:

The  P e rmitted sha ll not conduct or cause  to be  conducted any spray
painting opera tion without minimizing organic solvent emissions. Such
opera tions, other than architectura l coa ting and spot pa inting, sha ll be
conducted in an enclosed area equipped with controls containing no less
than 96 percent of the overspray. [A.A.C.Rl8-2-727.A]

ii. The Permitted or their designated contractor shall not either:

(H) Employ, a pply, e va pora te , or dry a ny a rchite ctura l coa ting
conta ining photochemica lly reactive  solvents  for industria l or
commercial purposes, or

(b) Thin or dilute any architectural coating with a photochemically
reactive solvent.

[A.A.C.R18-2-727.B]
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iii. For the  purpos e s  of Conditions  VII.B.l.a .ii a nd  VlI.B.l.a .v, a

photochemically reactive solvent shall be any solvent with an aggregate
of more than 20 percent of its total volume composed of the chemical
compounds classified in Conditions VIII.B.l.a .iii(a ) through
VIII.B.1.a.iii(c) below, or which exceeds any of the following percentage
composition limitations, referred to the total volume of solvent:

(a) A combination of the following types of compounds having an
olefinic or cycle-olefinic type  of unsa tura tion-hydrocarbons,
alcohols, aldehydes, esters, ethers, or ketenes: 5 percent.

(b) A combination of aromatic compounds with eight or more
carbon atoms to the molecule except ethylbenzenez 8 percent.

(<>> A combination of methylbenzene, ketenes having branched
hydrocarbon structures, trichloroethylene or toluene: 20 percent.

[A.A.C.R18-2-727.C]

iv. Whenever any organic solvent or any constituent of an organic solvent
may be classified from its chemical structure into more than one of the
groups of organic compounds described in Conditions VII.B.1.a.iii(a)
through VII.B.1.a.iii(c) above, it shall be considered to be a member of
the  group having the  least a llowable  percent of the  tota l volume of
solvents. [A.A.C.Rl8-2-727.D]

The  P e rmitte d  s ha ll no t d is pos e  o f by e va pora tion  more  tha n  1 .5  ga llons
o f pho toche mica lly re a c tive  s o lve n t in  a ny one  da y.

[SIP Provision R9-3-527.C]

b. Monitoring and Recordkeeping Requirements

i. Each time a spray painting project is conducted, the Permitted shall log
in ink, or in an electronic format, a record of the following:

(a) The date the project was conducted;

(b) The duration of the project;

(c) Type of control measures employed,

(d) Mater ial  Saf et y D ata Sheets  f or  al l  pain t s  and  s olven ts  us ed  in

the projec t ;  and

(e) The amount of paint consumed during the project.

ii. Architectural coating and spot painting projects shall be exempt from the
recordkeeping requirements of Condition VII.B.l.b.i above.

[A.A.C. Rl8-2-306.A.3.c]

c. Permit Shield

Compliance with this Part shall be deemed compliance with A.A.c.Rl 8-2-727
and SIP Provision R9-3-527.C. [A.A.C.Rl8-2-325]
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2. Opacity

Emission Limita tion/Standard

The  Permittee  sha ll not cause , a llow or permit visible  emissions from pa inting
operations in excess of 20% opacity, as measured by EPA Reference Method 9.

[A.A.c. R18-2-702.B]

b. Permit Shield

Compliance  with the  conditions of this  Part sha ll be  deemed compliance  with
A.A.C.Rl8-2-702.B. [A.A.c. R18-2-325]

c. Demolition/Renovation - Hazardous Air Pollutants

Emission Limitation/Standard

The  P e rmitte e  sha ll comply with a ll of the  re quire me nts  of 40 CFR 61 S ubpa rt M
(National Emissions Standards for Hazardous Air Pollutants - Asbestos).

[A.A.C. R18-2-l lOl.A.8]

2. Monitoring and Recordkeeping Requirement

The Pennittee shall keep all required records in a  tile . The required records shall include
the  "NES HAP  Notifica tion for Re nova tion a nd De molition Activitie s " form a nd a ll
supporting documents. [A.A.C. R18-2-306.A.3.c]

Permit Shield

Compliance  with the  conditions  of this  Pa rt sha ll be  deemed compliance  with A.A.C.
R18-2-1101.A.8. [A.A.c. R18-2-325]

P e rmit No. 4380]
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Combus tion Ga s
Turbine  1*

4 8  MW Genera l
Ele c tric

LM6 0 0 0 P C-
S prin t Nxge n

TB D TBD CT1

Combus tion Ga s
Turbine  2*

4 8  MW Genera l
Ele c tric

LM6 0 0 0 P C-
S print Nxge n

TBD TBD CTR

Combus tion Ga s
Turbine 3 *

48 M W Genera l
Ele c tric

LM6000P C-
S print Nxge n

TBD TBD CTR

Combustion Gas
Turbine 4*

4 8  MW Genera l
Ele ctric

LM6 0 0 0 P C-
S print Nxge n

T B D TBD CT4

Chille r S ys tem
for Com bus tion

Turbines

345 ga llons
pe r m inute

Re circula tion
ra te

T B D TBD TBD TBD Chille r

Aqueous
Ammonia

Storage Tank

10000 gallons TBD TBD TBD TBD TBD

DRAFT

ATTAC HME NT n c a a :  E Q UIP ME NT LIS T

Air Quality Control Permit No. 43801
for

Northern Arizona Energy, LLC

* Each turbine is equipped with selective catalytic reduction system (SCR), and oxidation catalyst unit.
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NOx Limits: This  Unit is  not subject to a  NOt limit under 40 CFR Part 76.
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NOt Lim its : Thls  Unit is  not subject to a  NOt limit under 40 CFR Part 76 .
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- "-i667-2012
Annual S02 allowances NA

NOt Limits: This  Unlt is  not subject to a  NOt limit under 40 CFR Part 76.

Ye a r: 2007_2-012

Annual S02 allowances NA
NOX Lim its : This  Unit is  not subject to a  NOt limit under 40 CFR Part 76.
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ATTACHMENT (SDS): PHASE II ACID RAIN PROVISIONS

Air Quality Control Permit No. 43801
for

Northern Arizona Energy, LLC

1. Statement of Basis

S ta tutory a nd Regula tory Authoritie s : In a ccorda nce  with Arizona  Revis ed S ta tute s , Title  49, Cha pte r 3,
Ar t ic le  2 ,  S e c t io n  4 2 6 . N,  a n d  Tit le s  IV a n d  V o f th e  C le a n  Air  Ac t ,  th e  Ar iz o n a  De p a r tm e n t  o f
Environm e nta l Qua lity is s ue s  this  P ha s e  II Acid Ra in P e rm it purs ua nt to  Arizona  Adm inis tra tive  Code ,
Title  18, Cha pte r 2, Article  3, S ection 333 (A.A.C. R18-2-333), "Acid Ra in."

11. S 02 Allowa nce* Alloca tions  a nd NOt Requirem ents  for e a ch Affected Unit

The  P ermittee  s ha ll comply with the  Acid Ra in P ermit a nd 40 CFR P a rts  72, 73, a nd 75.

The  P e rm itte d  s ha ll ho ld  S O ; a llowa nce s  a s  o f the  a llowa nce  tra ns fe r de a d line  in  e a ch  G a s
Turbine  Unit complia nce  s ub-a ccount not le s s  tha n the  tota l a nnua l a ctua l emis s ions  of S 02 Hom
ea ch ga s  turbine  unit for the  previous  ca lenda r yea r a s  required by the  Acid Ra in P rogra m.

The SON Allowance Requirements and NOt requirements for CTI, CTR, CTR and CTR are as
follows:

C T1

CTR

CTR

CTR

*As defined under 40 CFR §72.2, "Allowance" means an authorization by the Administrator under the Acid Rain
Program to emit up to one ton of sulfur dioxide during or alter a specified calendar year.

Permit No. 43801
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B.

c.
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III. Permit Applica tion

The Permitted, and any other owners or operators of the  affected units a t this facility, shall comply with
the requirements contained in the Acid Rain Permit Application signed by the Designated Representative
on March 23, 2007.
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TECHNICAL SUPPORT DOCUMENT
FOR

NORTHERN ARIZONA ENERGY, LLC
AIR QUALITY PERMIT NO. 43801

1 . INTRODUCTION

Northern Arizona Energy, LLC, the Permittee, has proposed to construct and operate a gas-fired peaking
power generation plant, consisting of four (4) combustion turbine generators (CTG) of 48 MW each. The
facility will be located approximately 3 miles north of the Griffith Interchange on Interstate 40 in Mohave
County, Arizona. The project will interconnect with the Western Area Power Administration (WAPA)
transmission system at the Griffith Switchyard. The project is designed to serve peak load requirements
of customers in Mohave county and surrounding regional load centers.

A. Company Information

Facility Name

Norther Arizona Energy Project

2. Mailing Address

Norther Arizona Energy, LLC
1735 Technology Drive Suite 820
San Jose, CA 95110

3. Facility Address

Apache and Haul Road
Golden Valley, AZ 86413 .
Approximately 3 miles north of the 1-40 Griffith Interchange in Mohave County,
Arizona.

B. Attainment Classification

The project will be located in Mohave County, which is designated as attainment or unclassifiable
for all criteria air pollutants.

c. Learning Sites

The facility has no learning sites located within 2 miles.

11. FACILITY DESCRIPTION

A. Process Description

The Northern Arizona Energy, LLC (NAE) has proposed to construct the project in a phased
manner, and at full capacity, the project will have four (4) combustion turbine generators (CTG)
of 48 MW each. The CTGs will be fired exclusively on natural gas. A chiller system will be
utilized to cool the incoming air to improve turbine efficiency and preserve peaking output during
the hottest ambient temperature days. Other auxiliary equipment includes air filter, chiller coils,
water treatment equipment, natural gas compressors, transformers and water storage tanks. Each
CTG will also be equipped with a SPRINT (SPRay INTercooling) system to enhance turbine
efficiency and power output.

Permit No. 43801

1.

Page I off June 14,2007



P olluta nt
Significant Threshold

Tons/year
Emission Limits for 4 CTGs

Tons/year

NOt 40.0 39.0

CO 100.0 90.0

PM10 15.0 14.0

VO Cs 40.0 36.0

so, 40.0 36.0

DRAFT

B. Air Pollution Control Equipment

The  CTGs will ha ve  a  wa te r inje ction sys te m to control nitroge n oxide  (NOt) e miss ions . In
a ddition, a  se le ctive  ca ta lytic re duction (S CR) sys te m will be  use d to furthe r re duce  NOt
emissions. Also, an oxidation catalyst will be used to reduce carbon monoxide (CO) and volatile
orga nic compound (VOC) e miss ions . The  wa te r chille r sys te m will be  e quippe d with a  drift
e liminator.

111. EMIS S IONS

A. Potential Annual Emissions

The  project is  owned by NAE. NAE is  owned by an entity tha t is  jointly owned by LS  P ower
Corpora tion and Dynegy Corpora tion. Griffith Ene rgy is  a lso owne d by Dyne gy. Due  to
common management of NAE and Griffith Energy (operating under a  Class I Title  V penni), and
location on contiguous property, the operations at NAE and Griffith Energy have been evaluated
as a single "stationary source". Consequently, NAE operations are also being covered by a Class I
Title  V P e rmit. P ote ntia l e mis s ions  of nitroge n oxide s  (NOX), s ulfur dioxide  (S O2), a nd
particula te  ma tte r le ss  than 10 microns  (P Mw), ca rbon monoxide  (CO), and vola tile  organic
compounds (VOCs) each exceed the  significant threshold. However, tota l a llowable  NOt, SO2,
CO, VOCs, and PM10 emissions are  limited by enforceable  permit conditions to less than the
significant leve l. Thus, the  NAE opera tions will not be  subject to New Source  Review (NSR).
Combined potential emissions of hazardous air pollutants (HAP) for NAE and Griffith Energy are
below 10 and 25 try for individual and tota l combined HAP, respectively. Therefore , the  facility
is  not a  major source  of HAP emissions for the  purposes of CAA Section 112 and Article  ll of
A.A.C. title  18, chapter 2.

The following emission limits are specified in the permit:

TABLE 1: Emis s ion  Limits

1. Particulate Matter

The  P M10 e mis s ions  from the  propos e d proje ct include  e mis s ions  from the  ne w
combustion turbines and chiller system.

a. Combustion Turbines

The  ma ximum a llowa ble  P M10 e miss ions  from the  4 CTGs colle ctive ly a re
limited to 14.0 tons per year. Compliance  with this  limit is  to be  demonstra ted
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through use  of continuous fuel flow monitoring in conjunction with unit-specific
emission factors based on performance testing. Total PM10 emissions from the 4
CTGs are  to be  ca lcula ted and recorded monthly, based on a  12-month rolling
s u m .

b. Cooling Tower

The potential PM10 emissions from the cooling tower are expected to be 0.47 tons
per year, based on 6000 hours of opera tion (chille r will be  opera ted only when

recirculation rate .

2. Nitrogen Oxides

The maximum allowable NOt emissions firm the 4 CTGs collectively are  limited to 39.0
tons  pe r yea r. Complia nce  with this  limit is  to be  de mons tra te d through use  of a
continuous emission ra te  monitoring system, with tota l NOt emissions firm the  4 CTGs
to be calculated and recorded daily, based on a 365-day rolling sum.

3. Carbon Monoxide

The maximum allowable CO emissions from the 4 CTGs collectively are limited to 90.0
tons per year. Compliance with this limit is to be demonstrated through use of a
continuous emission rate monitoring system, with total CO emissions from the 4 CTGs to
be calculated and recorded daily, based on a 365-day rolling sum.

4. Sulfur Dioxide (802)

The maximum allowable SON emissions from the 4 CTGs collectively are limited to 36.0
tons  pe r ye a r. Complia nce  with this  lim it is  to be  de mons tra te d through us e  of
continuous fuel flow monitoring in conjunction with unit-specific emission factors based
on performance testing. Total S02 emissions from the 4 CTGs are  to be calculated and
recorded monthly, based on a 12-month rolling sum.

5. Volatile Organic Compounds (VOCs)

The maximum allowable VOCs emissions from the  4 CTGs collective ly a re  limited to
36.0 tons  pe r yea r. Compliance  with this  limit is  to be  demonstra ted through use  of
continuous fuel flow monitoring in conjunction with unit-specific emission factors based
on performance testing. Total VOC emissions from the 4 CTGs are to be calculated and
recorded monthly, based on a 12-month rolling sum.

Iv. AP P LICABLE REGULATIONS

Section 5 of the NAE permit application presented a regulatory analysis and generally identified Federal
a nd S ta te  a ir qua lity re gula tions  a pplica ble  to the  propose d source  a nd e miss ion units . Ta ble  2
summa rize s  the  findings  of the  De pa rtme nt with re spe ct to the  a pplica bility or non-a pplica bility of
specific regulations to emission units and emission unit groups.

Permit No. 43801 Page 3of f June 14, 2007



Unit ID Construction
Date

Control
Device

Regulation(s) Applicable?
(Y/N)

Verifica tion

Gas
Turbines

CTI, CTR,
CTR, CT4

2007 Selective
Catalytic

Reduction
and

Oxidation
Catalyst

NSPS Gen. Provisions Y Uni ts are subject  to an NSPS
rule. See below.A.A.C R18-2-901(1)

40 CFR 60 s ubpa rt A

NSPS Subpart KKKK Y Each combustion turbine has
heat input greater than 10 million
Btu per hour and will be
constructed after 2/18/2005.

40 CFR § 60.4305

NSPS S ubpart KKKK Y Each combustion turbine is
subject to NOt standards for gas-
fired units  with hea t input equa l
to or grea te r than 10 million Btu
p e r h o u r a n d  le s s  th a n  8 5 0
million Btu per hour.

40 CFR § 60.4320

NSPS Subpart KKKK Y Each combustion turbine is
subject to S02 standards for units
located in the continental U.S.

40 CFR § 60.4330

NSPS Subpart KKKK Y Each combustion turbine is
subject to NOt monitoring
requirements for units equipped
with water injection. Permittee
has elected to use continuous
emissions monitoring systems.

40 CFR § 60.4335,
40 CFR § 60.4345,
40 CFR § 60.4350

NSPS S ubpart KKKK Y Each combustion turbine is
subje ct to S 02 monitoring a nd
recordkeeping requirements.
Permittee has elected to maintain
re cords  of fue l s pe c ifica tions
from tariff or contract.

40 CFR § 60.4365

NSPS Subpart KKKK Y Each combustion turbine is
subject to NOt reporting
requirements. Permitted has
elected to use continuous
emissions monitoring systems.

40 CFR § 60.4375
40 CFR § 60.4380

DRAFT

TABLE 2: REGULATORY ANALYSIS
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NSPS SubDart KKKK Y Each combustion turbine is
subject to NDx performance
testing requirements. Permittee
has elected to use continuous
emissions monitoring systems.

40 CFR § 60.4405

NSPS Subpart KKKK Y
40 CFR § 60.4415

NSPS Subpart GG
A.A.C R18-2-901(40)

Y

Acid Rain Program
A.A.C. R18-2-333

40 CFR 72 .... 78

Y

NESHAP Subpart
YYYY

N

PSD
A.A.C. R18-2-406
A.A.C. R18-2-407

N

Compliance Assurance N
Monitoring
40 CFR 64

Each combustion turbine is
subject to S02 performance
testing requirements.

Each combustion  turbine was
constructed after  October 3,
1977 and has a heat input at peak
load greater than 10.7 gigajoules
per hour. NSPS subpart KKKK
includes an exemption from
complying with the provisions of
subpart GG, but this exemption
does not extend to A.A.C R18-2-
90l(40) until such  t ime as
subpart KKKK is incorporated
into the A.A.C. The
requirements of subpart GG are
applicable, but have been
incorporated into the penni only
by reference, as the exemption is
expected to take effect prior to
startup of  t h es e combustion
turbines.

Each combustion turbine is a
utility unit.

4 0  C F R  6 3  S u b p a r t  Y Y Y Y
applies to stationary combustion
turbines located at major sources
of HAP emissions.  NAE is an
area (i.e., non-major) source of
HAP.

Permittee has voluntarily
accepted limitations on criteria
pollutant  emissions to ensure
that the project will not result in
a significant net emissions
increase.

Each combustion turbine uses a
control device only for NOt and
CO emissions. For each of these
pollutants, the permit specifies
use of CEMS as "a continuous
compliance determination
method". Therefore, CAM is not
applicable.

DRAFT
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Chiller
s ys tem a nd

aqueous
a mmonia
s torage

2007 Drift
Eliminator

A.A.C R18-2-702(B) Y Unit is subject to the generally
applicable opacity emission
standard because it is not Subject
to any other opacity standard.

A.A.C R18-2-730 Y Unit is subject to the generally
applicable emission standard and
conditions as these are
unclassified process sources

DRAFT

I

v . MONITORING, RECORDKEEPING, AND REPORTING REQUIREMENTS

A. Combustion Gas Turbines

1. NSPS Requirements

As shown in Table 2, each combustion turbine is subject to the NOt and SON emission
standards and the accompanying monitoring, recordkeeping, and reporting requirements
under 40 CFR 60 subpart KKKK. These provisions include a requirement to operate a
continuous emission monitoring system for NOt emissions, and to maintain records of
current valid natural gas purchase contract, specifying maximum total sulfur content to
demonstrate compliance with sulfur limit.

2. Fu e l Re s tric tio n

Each combustion turbine is permitted to bum only pipeline quality natural gas.

3. Synthetic Minor NOt and CO Emission Limits

The Permittee  has voluntarily accepted enforceable  emission limits that will ensure that
the  proposed project will not re sult in a  s ignificant ne t emissions  increase  tha t would
trigge r P S D applicability. The  P e rmittee  is  required to use  continuous  emiss ion ra te
monitoring systems to demonstrate continuous compliance with these limits.

4. Synthetic Minor PM10 Emission Limit

The Permitted has voluntarily accepted an enforceable emission limit that will ensure that
the  proposed project will not re sult in a  s ignificant ne t emissions increase  tha t would
trigge r NS R a pplica bility. The  P e rmitte e  is  re quire d to us e  continuous  fue l flow
monitoring systems, in conjunction with performance test results, in order to demonstrate
continuous  complia nce  with this  limit. For ca lcula ting e mis s ions , the  mos t re ce nt
performance test results shall be used to calculate emissions.

5. Synthetic Minor S02 and VOC Emission Limits

The Permittee  has voluntarily accepted enforceable  emission limits that will ensure that
the  proposed project will not re sult in a  s ignificant ne t emissions increase  tha t would
trigge r NS R a pplica bility. The  P e rmitte e  is  re quire d to use  continuous  fue l flow
monitoring systems, in conjunction with performance test results, in order to demonstrate
continuous  complia nce  with this  limit. For ca lcula ting e mis s ions , the  mos t re ce nt
performance test results shall be used to calculate emissions.
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B. Chiller System

The Permitted is required to perform monthly survey of visible emissions from the chiller system.
If the opacity appears to exceed the standard, the Permittee is required to conduct EPA Method 9
observation by a certified EPA Reference Method 9 observer.

11. PERFORMANCE TESTING REQUIREMENTS

A. NSPS Requirements

Each combustion turbine is subject to the NOt and SON emission standards and the accompanying
performance testing requirements under 40 CFR 60 subpart KKKK.

B. plvI,,,

The Permitted is required to perform an initial performance test for PM10 emissions using EPA 5
and EPA Method 202 within 60 days a lte r achieving 300 fired hours on the  CTG. Subsequent
perfonnance test shall be  performed annually.. If a t the  end of any month, the  12-month rolling
tota l of PM10 emissions for the  4 CTGs exceeds 13.5 tons, the  test frequency shall change to
semi-annual.

c. VOC

The Permitted is  required to perform an initia l performance  test for VOC emissions within 60
da ys  a fte r a chie ving 300 fire d hours  on the  CTG. Subsequent pe rformance  test sha ll be
performed annua lly. P e rforma nce  te s t for VOC e miss ions  sha ll be  pe rforme d us ing EP A
Methods 25A/25B.

D. Ammonia

The Permitted is required to an annual perform test for ammonia slippage.

VII. IMP ACTS  TO AMBIENT AIR QUALITY

A dispersion modeling analysis was conducted by the Perrnittee to demonstrate compliance with National
Ambient Air Qua lity S tandard (NAAQS) and Arizona  Ambient Air Qua lity Guide line  (AAAQGs). The
mode ling ana lys is  des ign, input pa rame te rs , and re sults  a re  documented in S ection 4 of the  pe rmit
applica tion. The  mode ling ana lys is  took into conside ra tion the  combined impact of exis ting Griffith
Ene rgy fa cility a nd Northe rn Arizona  Ene rgy proje ct, a nd the  ba ckground a mbie nt a ir qua lity da ta
provide d by ADEQ. The  mode ling ana lysis  was reviewed, and the  Department concluded tha t the
modeling demonstrated compliance with both the NAAQS arid the  AAAQG. The results of the  modeling
analysis are summarized below:
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P olluta nt Ave ra ging
P e riod

Modeled
Conc.

(NAEP +

Griffith)

(8/nf)

Background
Conc.

(P8/1113)

Tota l
Im pa c t

(pg/m3)

NAAQS

(48/m3)
Tota l Impa ct

(% of S ta nda rd)

NOt Annua l 8 4 12 100 12%

son 3-hour 8 246 254 1,300 20%

24-hour 2 52 54 365 15%

Annua l 0.3 6 6.3 80 8%

CO 1 -hour 590 582 1172 40,000 3%

8-hour 94 582 676 10,000 7%

PM10 24-hour 14 46 60 150 40%

Annua l 1 14 15 50 31%

AAAQG Pollutant
1 -Hour
Im pa c t

(H8/1113)

1-Hour
AAAQG
we /m')

24-Ho u r
Im pa c t

w8/m3>

24-Hour
AAAQ G

(Hg/1113)

An n u a l
Im pa c t

(mg/1113)

Annua l
AAAQ G

(98/YH3)

1 ,3 -Butadiene 1.78E-03 7.20E+00 2.90E-04 1.90E+00 2.00E-05 6.70E-02

Aceta ldehyde 1.67E-01 2.30E+03 2.76E-02 1 .40E+03 2.0E-05 5.00E-01

Acro le in 2.76E-03 6.70E+00 4.63E-03 2.00E+00

Am m onia 1 .69E+00 1 .40E+02

Benzene 6.57E-02 6.30E+02 1.16E-02 5.10E+01 1.04E-03 1.40E-01

MEthylbenzene 1.51E-01 4.50E+03 2.58E-02 3.50E+03

Form a ldehyde 9.46E-01 2.00E+01 1.57E-01 1.20E+01 1.12E-02 8.00E-02

He xa ne 7.26E-01 5.30E+03 1.20E-01 l .40E+03

Na phtha lene 8.15E-03 6.30E+02 1.46E-03 4.00E+02

P ropyle ne  Oxide 4.45E+00 1.50E+03 2.37E-01 4.00E+02 3.77E-02 2.00E+00

Toluene 6.12E-01 4.70E+03 1.04E-01 3.00E+03

Xyle ne s 3.20E-01 5.50E+03 5.52E-02 3.50E+03

DRAFT

Table 3: Summary of Maximum Modeled Concentrations and NAAQS Compliance

Table 4: Summary of AAAQG Modeling Results

VIII . INS IG NIF IC ANT  AC T IVIT IE S

The  a pplica nt ha s  reques ted the  following a ctivitie s  to be  deem ed a s  "ins ignifica nt". According to A.A.C.
R18-2-101 .57, for a n a ctivity to be  deemed "ins ignifica nt", the re  s hould be  no a pplica ble  requirement for
the  a c tivity.  Th is  wa s  the  ba s is  us e d  to  de te rm ine  if the  a c tivitie s  in  the  fo llowing  lis t qua lify a s  a n
"ins ignifica nt" a c tivity unde r Arizona  la w.
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Activity In s ig n ific a n t
Ye s /No

Reason and Applicable
Regulation

Turbine Compartment Ventilation Exhaust Vents Ye s A.A.C. R18-2-101.570)

Compressed Air System Ye s A.A.C. R18_2_101.570)

Tu rb in e  Lu b e  O il Va p o r e xtra c to rs  a n d  Lu b e  O il
Mis t e lim ina tor Ve nts

Ye s A.A.C. R18-2-101.576)

Sulfuric Acid Storage tanks Vents Ye s A.A.C. R18-2-l01.57(j)

Welding Equipment Ye s A.A.C. R18-2-101,57(j)

Water Wash System Storage tank vent Ye s A.A.C. R18-2-101.570)

Fue l P urge  Vents Ye s A.A.C. R18-2-l01.57(j)

Oil/Wa te r S e pa ra tor Wa s te  Oil Colle ction Ta nk
Vents

Ye s A.A.C. R18-2-10l.577j)

DRAFT

TABLE 5: INS IGNIFICANT ACTIVITIES

IX. LIS T O F  AB B R E VIATIO NS

AAAQG..
A.A.C..
ADEQ ._
ADHS
AQD ..
AQG..
Bnufr'
CO .
CON .
FERC ,
ft..
g..
HAP  .
h p . .
h r. .
1c.~
lb . .
m .
MMB t u .
Ag/m ' .
MMCFD .
NAAQS ..
p o x
03
PM .
pm10.
PTE..
s o ,
TP Y .

.Arizona  Ambient Air Quality Guide line
, Arizona Administrative Code

.Arizona Department of Environmental Quality
_.Arizona Department of Health Services

..Air Qua lity Divis ion
.Air Qua lity Guide lines

..British Thermal Units per Cubic Foot
.Carbon Monoxide

.Carbon Dioxide
. Federal Energy Regulatory Commission

.Feet
.Grams

.Hazardous Air Pollutant
n Horsepower

, Hour
,Internal Combustion

. Pound
.Me te r

.Million British Thermal Units
,.Microgram per Cubic Meter
. Million Cubic Feet Per Day

..National Ambient Air Quality S tandard
Nitrogen Oxide

> Ozone
,Particulate  Matter

..Particulate Matter Nominally less than 10 Micrometers
. Potential-to-Emit

.Sulfur Dioxide
..Tons per Year

.Total Suspended Particulate
..United States Environmental Protection Agency

.Vola tile  Organic Compound
.Year

TS P
US E P A
VO C. .
yr . .
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1.0 BACKGROUND

The  Northe rn Arizona  Ene rgy P roje ct (NAEP ) is  propos ing to ins ta ll a  175 MW na tura l
gas  fired s imple  cycle  power plant loca ted adjacent to the  Griffith Energy Project south of
Kins ma n, Arizona . Ra w wa te r will be  re quire d for proce s s  wa te r s upply. The  wa te r
demand will average  160 acre -fee t pe r yea r (ac-ft/yr) based on an expected 2,500 annua l
ope ra ting hours . The  "the ore tica l wors t ca s e " wa te r de ma nd is  268 a c-ft/yr which is
ba s e d on a  hypothe tica l 5,000 a nnua l ope ra ting hours . The  Northe rn Arizona  Ene rgy
Project is  expected to opera te  for 40 years .

The  propose d wa te r supply for the  NAEP  is  ground wa te r from the  S a cra me nto Va lle y
Aquife r pumpe d by the  Moha ve  County Wa te r S ys te m We ll Fie ld (County We ll Fie ld)
loca te d in S e ctions  10, ll, 14, a nd 15, Towns hip 19 North, Ra nge  18 We s t. The  we ll
fie ld is  loca ted approxima te ly two mile s  southwes t of the  NAEP Project S ite .

Re ports  a nd da ta  source s  utilize d in this  curre nt a na lys is  to docume nt the  a va ila bility of
ground wa te r from the  County Well Fie ld a re  re fe renced be low.

•

•

•

Arizona  Department of Wate r Resources  (ADWR) Records .
ADWR, 1994 S ta ff Re port on Kins ma n Are a  Wa te r S upply a nd De ma nd,
(Rega rding need to e s tablish an AMA in the  Sacramento or Hua lapa i Bas ins).
P hoe nix, Arizona .
Arizona  De pa rtme nt of Wa te r Re s ource s , Augus t 14 , 2006. Ana lys is  of
Ad e q u a te  W a te r S u p p ly - G o ld e n  Va lle y 5 8 0 0 . F ile  Nu m b e r 2 3 -
401823.0001. S igne d by S a ndra  Fa britz-Whitne y, Ass is ta nt Dire ctor, Wa te r
Ma na ge me nt Divis ion.
Errol L. Montgome ry & As s ocia te s , Inc. J uly 25, 2005. Cons ulta nts  Re port -
Re giona l Hydroge ology, S ource  of Wa te r S upply, a nd P roje cte d 100-Ye a r
Dra wd o wn  Imp a c ts  in  th e  Vic in ity o f th e  Go ld e n  Va lle y S o u th  Ma s te r
P lanned Community, Mohave  County, Arizona .
Mar e ra , Inc . Augus t 3, 1998. Consultants Re port - P re limina ry
Hydroge ologic Eva lua tion, Griffith Ene rgy We ll Fie ld, S a cra me nto Va lle y,
Moha ve  County, Arizona .
Ma r e ra ,  In c .  No ve mb e r 1 3 ,  2 0 0 6 .  C o n s u lta n ts  R e p o rt - Hyd ro lo g ic
Eva lua tion, S a cra me nto Va lle y, Moha ve  County, Arizona , Golde n Va lle y
County Improve me nt Dis trict No.1 Re port.
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2.0 S ACRAMENTO VALLEY AQUIFER

2.1 Aqu ife r Ge ome try

The  Sa cra me nto Va lle y ground-wa te r ba s in is  comprise d of a  thick se que nce  of a lluvia l
depos its  unde rla in by granitic, me tamorphic, and volcanic bedrock. The  a lluvia l depos its
range  in thickness  from zero fee t a long the  bas in margins  to grea te r than 3,200 fee t in the
north-ce ntra l portion of the  ba s in. The  lowe r a lluvia l unit is  the  prima ry a quife r in the
Sacramento Valley ground-wate r bas in.

A s umma ry of the  de pth to be drock a nd the  ground-wa te r s urfa ce  in the  S a cra me nto
Va lle y a nd s tudy a re a  is  pre se nte d in Atta chme nt I (Montgome ry, 2005). Re vie w of this
figure  and ground-wate r leve l da ta  from ADWR indica tes  :

1)

2)
3)

Depth to bedrock is  grea tes t in the  north-centra l portion of the  bas in and is
a pproxima te ly 1,600 to 3,200 fe e t be low la nd surfa ce  (bis ) in the  County
We ll Fie ld a re a ,
ground-wa te r flow direction is  south a long the  axis  of the  va lley, and
d e p th  to  g ro u n d  wa te r  a t  th e  C o u n ty  W e ll F ie ld  ra n g e s  fro m
a pproxima te ly 530 to 630 fe e t bis  due  s pe cifica lly to va ria tions  in la nd
surface  e leva tions  (Figure  1, Attachment II).

The  s a tura te d thickne s s  of the  re giona l a quife r in the  vicinity of the  County We ll Fie ld
wa s  cons e rva tive ly ca lcula te d to be  770 fe e t. Tha t thickne s s  is  ba s e d on a  de pth to
be d rock o f 1 ,400  fe e t b is  a nd  a  de p th  to  g round  wa te r o f 634  fe e t b is  (F igu re  l,
Attachment II, see  we ll # 55-580149).

Us ing a  ge ne ra lly a cce pte d rule  tha t the  pra ctica l re cove ra ble  volume  of ground wa te r
from the  a quife r is  66% of the  tota l s a tura te d thickne s s , a nd ba s e d on a  s a tura te d
thickne s s  of 770 fe e t a t the  County We ll Fie ld, this  e qua te s  to a  proje cte d ma ximum
drawdown of 508 fee t (770 fee t x 66%) or recoverable  depth to wate r of 1,142 fee t bis .

2.2 Aquife r P a ra me te rs

The  a quife r pa ra me te rs  of tra ns mis s ivity (ga llons  pe r da y pe r foot) a nd  hydra ulic
conductivity (ga llons  pe r day pe r squa re  foot), including the  te s ting conducted by Mar e ra
a t the  County Well Fie ld, were  summarized and reported by Montgomery (2005). Review
of the se  a quife r te s t re sults  indica te s  tha t the  a quife r tra nsmiss ivity of the  lowe r a lluvia l
unit ra nge s  from 17,000 god/ft to 200,000 god/ft, a nd the  spe cific yie ld is  a pproxima te ly
0.07.

ADWR us e d a n a ve ra ge  tra ns mis s ivity va lue  of 33,750 god/ft, a  s pe cific yie ld of 0.07,
a nd a n a ve ra ge  a quife r s a tura te d thickne ss  of only 435 fe e t in its  re vie w of the  Golde n
Va lle y 5800  Ana lys is  o f Ade qua te  S upp ly App lica tion  (Atta chme n t III,  Office  o f
Assure d a nd Ade qua te  Wa te r S upply, Hydrology Re vie w, File  No. 23-401823, Golde n
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Va lle y 5800). The  Golde n Va lle y 5800 propos e d withdra wa l s ite  is  loca te d four mile s
north of the  County We ll Fie ld.

The  more  cons e rva tive  ADWR-a pprove d a quife r pa ra me te rs  a re  us e d in this  re port to
eva lua te  the  NAEP pumping impact on the  aquife r (Section 4.2).
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CURRENT AND PROJECTED REGIONAL GROUND-WATER DEMAND

P roject Pumped
Volume
(acre-

feet/yea r)

SoLu'ce Remarks

Golden
Valley 5800
(Rhodes
Homes)

14,7I4* Montgomery, July, 2005. Regional
Hydrogeology, Source of Water
Supply, and Projected 100-Year
Drawdown Impacts in the Vicinity
of the Golden Valley South Master
Planned Community, Mohave
County, Arizona.

Montgomery (2005) Application
with impact analysis was for
14,714 ac-f7yr. *ADWR
approved only 9,000 acre-feet
per year, therefore, the
Montgomery projected
drawdown impact is overstated
by approximately 40% versus
the ADWR allowable pumping
rate.

GVID 7,211 2006.
Sacramento

Arizona,

Mar era, November 13,
Hydrologic Evaluation,
Valley, Mohave County,
Golden Valley County
Improvement District No. l .

GVID dema nd - 1,400 a c-fi/yr,
Va lley P ioneer Water Company
- 2,811 a c-ft/yr, Minera l Pa rk
Mine  Ca ll - 3,000 a c-ft/yr.

Mohave
County Water
System
(County Well
Field)

5,323 Mar era, August 3, 1998.
Preliminary Hydrologic Evaluation,
Griffith Energy Well Field,
Sacramento Valley, Mohave
County, Arizona.

This pumped volume represents
the "worst case" - maximum day
pumping 365 days per year. The
more probable pumping rate is
projected at 3,060 ac-ft/yr.
However, the actual pumping
rate for 2001 - 2006 averaged
only about 1,200 ac-1V .

NAEP 268 Northern Arizona Energy, LLC. "Worst case" - maximum
theoretical 5,000 operating
hours. Probable pumping 160 ac-
R/ and 2,500 operating hours.

To ta l Im p a c t 27,516
(21,80z)**

Represents worst case conditions
which are not anticipated to
occur. **Accounts for ADWR
approved 9,000 ac-ft/yr (out of
14,714 ac-ft/yr requested) for
the Golden Valley 5800
Project.

3.0 REGIONAL GROUND-WATER PUMPING

The major current and projected demands on the regional aquifer are presented in the
chart below.
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REGIONAL PUMPING IMPACTS

P ro je c t Pumped
Volume

(acre-
feet/year)

Time

(years )

Drawdown
Impact at County

WellField
(feet)

Source Remarks

Golden
Valley 5800
(Rhodes
Homes)

14,714* 100 115

The  ADWR
approved volume
of 9,000 ac-fVyr

results  in a
dra wdown of
approxima tely

40% less , or 61
feet.

Montgomery, July, 25
2005. Regional
Hydrogeology, Source
of Water Supply, and
Projected 100-Year
Drawdown Impacts in
the Vicinity of the
Golden Valley South
Master Planned
Community, Mohave
County, Arizona.

Golden Valley
5800
Application and
impact analysis
was for 14,714
acre-feet per
year. *ADWR
approved Ollly
9,000 ac-ft/yr.

G VID 7,211 100 55 Mar era, November 13,
2006. Hydrologic
Evaluation, Sacramento
Valley, Mohave
County, Arizona,
Golden Valley County
Improvement District
No. 1 .

GVID demand
- 1,400 ac-ft/yr,
Valley Pioneer
Water Company
- 2,811 ac-8/yr,
Mine Call -
3,000 ac-ft/yr.

Mohave
County
Water
System
(County Well
Field)

5,323** 40 110

**The more
probable

pumping volume
of 3,060 ac-ft/yr

results in a
drawdown of 70

feet (Mantra,
1998).

Mar era, August 3,
1998. Preliminary
Hydrologic Evaluation,
Griffith Energy Well
Field, Sacramento
Valley, Mohave
County, Arizona.

Worst Case -
maximum day
pumping 365
days per year.
** Probable
pumping is
3,060 ac-ft/yr.

4.0 AQUIFER IMPACT ANALYSIS

The projected regional aquifer impacts presented below incorporate calculations and
conclusions prepared by Monera (1998, 2006) and Montgomery (2005). These analyses
used the THWELLS analytical method.

4.1 Golden Valley, GVID, and Griffith Energy Project Aquifer Impacts
Previous investigations into pumping impacts on the regional aquifer  underlying the
County Well Field include Mar era (1998, 2006) for the Griffith Energy Project and
GVID, respectively, and Montgomery (2005) for Golden Valley 5800. The projected
impacts of those projects and investigations are presented in the following chart.
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GRIFFITH ENERGY GROUNDWATER PROJECTED AND ACTUAL USE

Griffith Energy Demand Annual Volume
(acre feet/year)

Remarks

Estimated Probable Case 3,060* Based on expected opera ting
profile .
* Monera , 1998.

Estimated Worst Case 5,323* Continuous  maximum peak
demand, 365 days /yr
*Monera , 1998.

Average Actua l Case
(from 2001 through 2006)

1 200** 1 600Actual use range. 875
ac ft/yr
**Griffith Energy 2007.

Selected portions from the Golden Valley 5800 (Montgomery, 2005), GVID (Monera,
2006) ,  and Gr if f i th Energy Well  F ield (Monera ,  1998)  r epor t s  a r e pr esented in
Attachment IV, for reference.

In the 1998 Report, Monera analyzed the potential impacts on the Sacramento Valley
aquifer using the "probable" and "worst case" water demand scenarios. However, due to
the electric power market conditions from 2001 through 2006, the annual operating hours
and actual water demand for the Griffith Energy Project resulted in annual pumping
volumes that were considerably less than the estimated scenarios. See below:

Actual water use over Griffith Energy's first six years of operation was approximately
24,702 ac-ft less than the calculated impact of the "worst case" pumping scenario that
was the basis for  Maner 's (1998) impact analysis (Attachment V). This savings in
pumped water is equivalent to 92 years of pumping the "worst case" NAEP demand at
268 ac-ft/yr, or 154 years under the likely annual pumping volume of 160 ac-ft/yr. As a
result ,  the impact of the proposed new NAEP demand on the aquifer  over  its entire
project life of 40 years has already been taken into account as part of the initial aquifer
impact projections (Mar era, 1998) for the Griffith Project and by subsequent studies.
Therefore, no additional impacts on the underlying regional aquifer, beyond those already
accounted for in the relevant aquifer studies, will occur as a result of the proposed NAEP
ground-water demand.

4.2 NAEP Aquifer Impact
The impact analysis of the proposed NAEP water demand on the regional aquifer was
calculated by SGC using aquifer parameters approved by ADWR in its review of the
Golden Valley 5800 Analysis of Adequate Water Supply, and the program THWELLS v
4.01 multi-Theis analysis software (van Der Heijde, l996).  The THWELLS analysis
simulates one production well using the "worst case" pumping rate of 268 ac-ft/yr, and
image well boundaries consistent with the boundary locations used by Montgomery
(2005).  The locations of the proposed well and image well boundaries are shown in
Attachment VI (Figure 2).
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Cons ide ring only a quife r impa cts  ca use d by NAEP 's  "wors t ca se " withdra wa l s ce na rio,
the  ma ximum dra wdown a t the  pumping  we ll wou ld  be  15  fe e t a fte r 40  ye a rs  o f
continuous  pumping  (s e e  Atta chme nt VI, Figure  2 ). Alte rna tive ly, the  proje cte d
drawdown would be  5.7 fee t a t a  dis tance  of 1,000 fee t from the  pumping we ll. As  noted
a bove , Ma r e ra  (1998) conclude d tha t the  Griffith Ene rgy P roje ct withdra wa ls  ove r 40
yea rs  would re sult in a  drawdown of 110 fee t a t the  we ll for the  "wors t ca se ," and 70 fee t
for the  more  proba ble  pumping volume . Howe ve r, the  a ctua l a nnua l pumping volume s
have  been cons ide rably le ss  than even the  "probable  case ." Thus , actua l drawdowns a re
less  than those  projected. Consequently, combining the  projected 15 fee t of drawdown a t
the  pumping we ll unde r NAEP 's  "wors t ca s e " s ce na rio with the  a ctua l dra wdown like ly
re sults  in a  tota l impact tha t is  s till le ss  than Manera 's  (1998) previous ly projected impact
for the  County We ll Fie ld of l10 fe e t.

4.3 Cu mu la tive  Aq u ife r Imp a c t

The  proje cte d dra wdown a t the  County We ll Fie ld wa s  cons e rva tive ly e s tima te d us ing
"wors t ca s e " a nnua l pumping for NAEP  (40 ye a rs ), the  Griffith  Ene rgy P roje ct (40
ye a rs ), the  Golde n Va lle y 5800 (100 ye a rs ), a nd GVID proje cts  (100 ye a rs ), a s  we ll a s
accounting for the  regiona l decline  trend. A schematic of the  drawdown projections  a t the
County We ll Fie ld is  pre sented in Attachment VII, Figure  3.

Ba se d on the se  proje cte d wors t ca se  withdra wa ls , the  cumula tive  a quife r impa ct a t the
County We ll Fie ld is  395 fe e t. This  proje cte d dra wdown is  le s s  tha n the  508 fe e t tha t
compris e s  the  s a tura te d thickne s s ' pra ctica l re cove ra ble  volume  (66% of s a tura te d
thickness , Section 2.1). Thus , even a fte r cons ide ring the  projected "wors t ca se" demand
of a ll othe r ma jor ground-wa te r pumping, NAEP, and regiona l trends , the  aquife r s till has
additiona l pumping capacity a t the  County Well Fie ld.

4.4 Summary

The  Northe rn Arizona  Ene rgy P roje ct's  ma ximum pumping re quire me nt is  10,720 a cre -
fe e t ove r 40 ye a rs . P ro je cte d  dra wdown a t the  pumping  we ll ca us e d  by NAEP 's
ma ximum pumping re quire me nt is  15 fe e t. NAEP 's  40-ye a r pumping re quire me nt a nd
projected drawdown, howeve r, a re  a lready accounted for in wa te r savings . This  savings
is  due  to the  diffe re nce  be twe e n the  County We ll Fie ld's  initia l proje ctions  a nd a ctua l
pumping from 2001 through 2006. Specifica lly, the  County Well Fie ld saved 24,702 acre
fe e t ove r the  firs t s ix ye a rs  of ope ra tion, or more  tha n two time s  NAEP 's  ma ximum
life time  pumping re quire me nt. Conse que ntly, no a dditiona l impa ct on the  a quife r will be
rea lized due  to NAEP.
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ATTACHMENT I

Montgome ry, 2005, Figure  1
Loca tion Ma p for Sa cra me nto Va lle y
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Well from ADWR 35 Registry Inventory

New Wall GV-1, B(21~18)34db8

Fault (Arizona Geological Survey Digital information Series 08, Ver. 30)

0 1 2 3 4

Bedrock Boundary (ADWR Hydrologic Map Series, Report No. 21, 1991)

Approximate Depth to Bedrock, in feel; dashed where unknown
(Oppenheimer & Sumner. 1980)

Boundary of Groundwater Basin (ADWR Hydroiogie Map Series.
Report No. 21, 1991)
Groundwater Level Aititude Contour of 1990, in fee! mal
(ADWR Hydrologic Map Series, Report No. 21, 1991)

Mi\es

Hydrologic Model Boundary

Golden Valley South Master Planned Communlty

FIGURE 1. LOCATION MAP FOR SACRAMENTO VALLEY
I'IHIIH. I.. \l1)*i l'GlJ\ll"l\\ an NSSDCI \.lF1:~`&. ac.

G!SDATA\Pmlec1s\44021\Sar:ama1!oVaI\eyBasin cx1end,mxd UTM NAD27 1?July2005



ATTACHMENT II

Figure  1 - Well Loca tions , Depth to Wate r, and Sa tura ted Thickness
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ATTACHMENT III

ADWR Office  of Assured and Adequa te  Wate r Supply, Hydrology
Review, File  No. 23-401823, Golden Va lley 5800



ARIZONA DEPARTMENT OF WATER RESOURCES
Office of Assured and Adequate Water Supply

500 North Third Street, Phoenix, Arizona 85004
Telephone (602)417-2465

Fax (602)417-2467 121

Janet Napolitano
Governor

Herbert R. Guenther
Director

ANALYSIS OF ADEQUATE WATER SUPPLY
October 19, 2005

File Number:
Development:
Location :

La n d  o wn e r:

23-4018230000
Golden Valley 5800
Township 20 North, Range 18 West, Sections 2, 3, 4, 8, 9, 10, 11, 14, 16
Township 21 North,Range 18 West, Section 34
Mohave County, Arizona
American LandManagement, L.L.C.

The Arizona Department of Water Resources has evaluated the Analysis of Adequate Water Supply
application for Golden Valley 5800 pursuant to A,A.C. R12-15-723. The proposed development includes
32,000 single-family residential lots. Water provider for the master planned community has not yet been
selected. Conclusions of the review are indicated below based on the adequate water supply criteria
referenced in A.R.S. §45-108 and A.A.C. R12-15-701, 715, 723 Er seq.

Physical, Continuous, and Legal Availability of Water for 100 Years
On the basis of the Department's review, the Department has determined that 9,000.00
acre-feet per year of groundwater will be physically available, which is less than the
applicant's projected build out demands for the development, including system losses, of
15910.90 acre-feet per year. The application did not specify a provider, and the water
provider has not yet been selected. Therefore, both legal availability and continuous
availability of the water are not proven at this time. These requirements of an Analysis
of Adequate Water Supply will be re-evaluated for each application for a Water
Adequacy Report. Applications for Water Adequacy Reports that follow the Analysis of
Adequate Supply will need to reference this letter to demonstrate physical availability.
Individual Notices of klement to Serve will be required for each application for a Water
Adequacy Report.

Adequate Water Quality
Water quality has not been demonstrated at this time. This requirement of an Analysis of
Adequate Water Supply will be re-evaluated for each application for a Water Adequacy
Report.

Celebrating 25 Years

_ . . -__



The term of this Analysis of Adequate Water Supply is ten years from the date of this letter and may be
renewed upon request, subject to approval by the Department. Throughout the term of this determination,
the projected demand of this development will be considered whenreviewing other requests for adequate
water supply in the area.

Prior to obtaining plat approval by the local platting authority and approval of the public report by
the Department of Real Estate, a Water Adequacy Report must be obtained for each subdivision
plat. The findings of this Analysis of Adequate Water Supply may be used to demonstrate that
certain requirements for a Water Adequacy Report have been met. This determination may be
invalidated if the development plan or other conditions change prior to filing for. a Water Adequacy
Report.

Questions may be directed to the Office of Assured/Adequate Water Supply at (602)417~2465 .

4

Whitney, Ass'
WaterManagement Division

Andra Fabritz-

Greg Wallace, E. L. Montgomery and Associates
Alan R. Dulaney, Office of Assured/Adequate Water Supply

Celebrating 25 Years

cc:



WEscanFT @
'yes

arm: OFASSURFD WATER sums

JUL 182095

i

23-401823.0000
GOLDEN VALLEY 5800

Arizona Department of Water Resow
OFFICE OF SURED AND ADEQUA TE WATER SUPPL l

4-mlm

s
500 NORTH THIRDSTREET

PHOENIX, AR/ZONA 85004-3921
(602)417-2450

APPLICATION FOR AN ANALYSIS OF WATER ADEQUACY
(Refer to application guidelines for assistance In completing this form)

PART A _ GENERAL INFORMATION
Sian

1. Name of development: Golden Valley=5800

Location: 20N __
Township Range

Location: 21N __ _ 18W
Township Range

18W 213,4,8,9,10,11,14,16 Mohave

_§eclion(s) . Coll\lY ..

34 Mohave
Sedion(sT - .. ..- ourlty .

3. Phone: 702-873-5582 Address:Owner Name: AMERICAN LAND MANAGEMENT LLC

4730 South Fort Apache Road,Suite 300 - Las Vegas, NV89147

4. Water Provider: Pioneer Valley water co. or new water company (undecided) Phone: Address:

s. Consultant Name: Errol L. Montgomery and Associates, Inc.
Addr 5: 7949 East Aoome Drive, Suite 100 Scottsdale, AZ. 85260

Phone: 48-948-7747

Primary contact

Name: 6189 W3*8°°_ _..
Address: 7949 Ead Iic¢mB Draw. suns 100 seousaue, AZ._ 85260

Phone: 602-818-2399

PART B I WATER DEMAND INFORMATION

1. Include a map of the proposed development, and reference as an attachment: Attatchment 1
sun

2. Number of 1ots: a2,ooo Size of lots: 7500 Total Acreage: 5.B00

3. Total demand projected for development: _16,000

ProjeMed water demand per residential lot: .as
Non-Residential demands: Golf course: eos

acre-feet (AF) per year

__ _ gallons per day
AF/year Parks: 230

Other (specify):

AF/year Lakes: AFfyear
AF/year

4. Expected year of completion (build-out): 2015

DWR23-000001 (Rev 7/7/97) AAWA . 717/97

Jenn

lull

2.

2.

5.

fare



PART c- WATER SUPPLY INFORMATION

1. Please indicate sounce(s) of water to be used: Z. Groundwater _ Surface Water _ Effluent

(If the sources includes non-groundwater supplies, please complete 'Supplement C.")

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

3 .  a . Method of water distribution: _*¥_ central distribution system _ dry lot subdivision (individual wells)

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

4. If any wells proposed to serve the development are within one mile of a Water Quality Assurance Revolving Fund or
Superfix site (or any monitor wells associated with the site), or if the proposed water supply fails to meet safe

drinking water quality standards, provide a study identifying and describing ohm water and reference the attachment:
N/A

s. If a 'Letter of Water Availability' has previously been issued for this provide a copy of the document and reference

the attachment: Na

PART DI 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 madepayable to the Department of Water

Resources. Failure to enclose the required fees will cause the appllcatlen to be returned.

Fee for Application for Analysis Qf Water Adequacy: s 1Q00.QQ

I DO HEREBY certify that the information contained in thisapplication andall information accompanying it is true and correct

to the best of my knowledge and belief. / /

C(/\o~ et; So. L'1Av9\ 4 l 6 485
Owner Name (Please type or print)

4 Rf
1 . /

Signature Da te

•

R23-000001 (Rev7/7197) AAWA - 717/97



MunicipalWater ProviderName (please type or print):PQVKW S 1v\c>ur\'foirn \ / W i e r

ADEQ Public Water System Number (please indicate the number valid for this subdivision):

Golden Vo.i in Sou-HiSubdivision/Development Name:

The undersigned municlpd water provider agrees to provide to the development indicated above an amount
of water sut'licient to satisfy the water demands of the development as stated in the application for an analysis
of adequate water supply or water adequacy. This Notice of Intent to Serve is conditionedupon the providers
receipt of necessary approvals from the Arizona Corporation Commission and other regulatory agencies, and
the provider's receipt of all necessary payments.

The municipal water provider, if a private water company. further attests that the subject development is either
within the boundaries of the companys existing Certificate of Convenience and Necessity or that a formal
request has been filed with the Arizona Corporation Commission to extend the boundaries to include the
development.

This Notice of Intent To Serve Agreement is agreed to under the signature of an agent of the municipal water
provider authorized to sign the agreement:

Name of Municipal/yyater Prmdzis author

ARIZONA DEPARTM ENT OF WATER RESOURCES
OFFICE OF ASSURED WATER SUPPLY

s00 NORTH THIRD STREET
PHOENIX, ARIZONA 85004

(602)417-2460

SUPPLEMENT TO APPLICATION FOR AN ANJMLYSIS OF
ADEQUATE WATER SUPPLY

. /
. I.

NOTICE OF INTENT TO SERVE

agent (please type or print): K W IS \ S C > f \

S tilre of Aumurizeéfi inf Munict6al Water Provider



U1/Z8/ZUU5 THU 8:31 FAX 420 948 8731 E.L. MUNTGUMERY & ASSUC. 4002/002

AFFIDAVIT OF AUTHORITY

I, Charles Sakura, the undersigned authority, hereby declare under penalty of
perjury that I have the right and the authority to execute any and all documents
on behalf of American Land Management, LLC including but not limited Io the
Arizona Department of Water Resources Application for an Analysis of Water
Adequacy together with any supplements thereto. .

158
Dated this 16 - day of February, 2005.

Charles Sakuma', Manager
American Land Management, LLC

P

4.

r



Tax Year:

Parcel:

Site Address:

Dwner:

Viaiiing Address:

Tax Area:

Full Cash Value:

Assessed Full Cash Value:

Limited Value:

Assessed Limited Value:

Value Method:

Exempt Amount:

Exemption Type:

Use Code:

Property Use:

'Jass Code:

Assessment Ratio:

Parcel Information (Click for Tax Information)

2005

215-01-080 Click for Improvement Information

UNK STREET ADDRESS

DESERT COMMUNITIES INC ATTN: M WALKER

4730 S FORT APACHE RD STE 300 I LAS VEGAS 1 NV 89147

0430

$60,421 .00

$9,667.00

$60,421 .00

$9,667.00

Land Market Mode!

$0.00

Sale Price:

Sale Date:
Recorded Instr Type:

Book:

Page:

0004

VACANT LAND

AQ. Vacant Land or Non-profit

16.00%

Last Sale Information (click for more Sale Info)

0

1/3/2005

WARRANTY DEED

5273

721

Legal Description Information

604.21 ACRES
I

Parcel Size:

Township, Range and
Section:

Legal Description:

20N 18W 2

ALL EXCEPT THE SE4 SE4, WE NW4 NW4 NW4 NEW NE4 &
EXCEPT THE N s. W 50' CONT 604.21 AC 215-01-005(215-01-
080 & COUNTY RD) .

H

aillll

:nun

nth

I



BACKGROUND INFORMATION



Office of Assured and Adequate Water Supply
General Information and Review Status - Adequate

File Number 23-401823.0000 Subdivision Golden Valley 5800

Owner American Land Management LLC County Mohave

Quadrant T 21

20

R 18 S 34 1 l4s

18 2,3,

Consultant Errol L. Montgomery &
Associates, Inc.

Water Provider To Be Determined Date Received 07118/2005

Application Status

Status Date 10/19/2005

Issued

REvlEw I APPROVAL sTATus

v i iAlan Dulaney

Alan Dulaney

A. Kurtz

Maxine Becker

Not Approved

Not Approved

Not Approved

OAWS

Water Quality

Hydrology

Legal

CRM

I; Not Approved

Date 08/02/200

Date 0'7/27/200

Date G9/06/200

Date 10/21/200

Date

Approved

E Approved

Approved

Approved

Approved Not Approved

02/14/2006 Page 1 cf 1



Office of Assured and Adequate Water Supply
Adequacy Application Review

File Number 23-401823.0000 Subdivision Golden Valley 5800

ApplicationRouted to:

Hydro

WQ

Legal

Date 07/27/2005

v

v

v
4
v

Date 07/27/2005

Date 10/i9/2005

Application complete

Hydrologic study attached

Contracts attached

Plat

Correct Fees

Signed NO! I
Chief
Hydrologist Date

Number of Lots 32000

CilylCounty Platting Authority Mohave County

CRM Date

Demand Totals, aflyr

Dry Lot

CCN

lL..

E

TimeFrame

Residential

Non Residential

Construction

Lost + Unaccounted

Total Annual Demand

100 year demands

1,s91,090.00

9,684.85

4,768.54

12.17

1,445.34

15,910.90

1 st Letter

1st Response

2nd Letter

2nd Response

3rd Letter

3rd Response

Groundwater

Effluent

Surface Water

CAP Water

Colorado River

Total 100 yr Demand 1,591,090.00

Applicant's Estimate 1,471,381.00

Comments Location T 20N, R ISM, Sec. 2,3,4,8,9,10,11,14 8: 16 and T 2lN, R 18W, Sec. 34. This is an
Analysis of Adequate Water Supply for a very large area west of Kinsman. No maps for the
master plan community were included. Application was signed by Charles Sakura, but no
signatory authority from American Land Management was provided. Provider is undetermined
at this time, so no NOI. Legal, continuous availability cannot be established with this
application, only physical availability. Incomplete letter may be needed. UPDATE: Consultant
faxed over an affidavit affirming signatory authority for Charles Sakuma. Also, NO! to Serve
from Perkins Mountain Water Company, but this may not be provider. Awaiting Hydrology
approval. ARD, 8/2/05. UPDATE: Hydrology has determined that only 9000 ala have been
demonstrated as physically available; letter will be written with this amount. Draft sent to
Legal. 10/19/05, ARD. Sent for Assistant Director's signature.

02/14/2006

KI

EZ

Page 1 of 2



OAWS Reviewer Alan Delaney Approved EV Not Approved Date 08/02/2085

02/14/2006 Page 2 of 2



Office of Assured and Adequate Water Supply
Legal Review - Adequacy

File Number 23401823.0000 Subdivision Golden Valley 5a00

Legal OwnershipIAuthority Legal Availability

Yes Contracts Verfified NoProof of Ownership for non-indivdual
owners, principals/beneficaries holding
10 % or greater interest identified Non-CAP / Colorado River SW No

Owner/ representative signed application Yes CertificatedlDecreed/pre-1919/
Appurtenant No

Approval of other Divisions
Evidence of Use / Non-Abandonment
(Last Five Years) No

Yes

Yes NOI to Serve verified Yes

Hydrology

Water Quality

OAWS Yes

Comments No division checksheets in File. MMB 10/20/05. Analysis approved w/one edit to letter.
M MB I 0/21/05

4

Legal Reviewer Maxine Becker Approved V Not Approved r" Date 10/2 l /2005

10/21/2005 Page 1of 1



Office of Assured and Adequate Water Supply
Hydrology Review

File Number

SubBasin SAC

Depth to Water, ft 765

T, g/dlft 33750

SY, °/9 7

Sat Thickness, ft 435

23-401823.0000 Subdivision

Aquifer description layered volcanic , basin till alluvium(???

Regional decline, ft/yr 1

Groundwater stored, at 0

Recharge, of/yr

Groundwater Flux, of/yr

Method of Analysis their

Golden Valley 5800

Impact

4.35Projected water Ievei decline, ftlyr

within area of impact of a recharge facility?

If yes, is criteria met who considering stored water? IJ

Estimated DepM to Water After 100 Years:

min, fl 1 [61 Location on property

max, ff 1200 Location on property

Surface Water Supply Analysis

Source

SW Right No.

Type of Right

not applicable

0

Firm yield, aflyr

Median flow, of/yr

F

0

0.000

decree

Pre-1919 Right

U
V

Cert. of Appropriation

Permit of Appropriation E

Demand

Applicant's projected demand,af/100 yrs
AMA's projected demand, af/100 yrs
Demand sewed by service area wells, af/100 yrs

1500000

1591090

0

Groundwater Supply

vBasis of Physical Availability

Water Availability LetterlPAD

Analysis

Year zoos

File No.

Study included w/ application

Hydrologic data on tile

Model used thwells

Original amount of physical availability, of/yr

Balance after this application, of/yr

9000

9000

Comments The hydrologic study does not conclusively demonstrate quantity and dependability of the
groundwater supply for 15,000 ac-ft/yr. Issues exist with the aquifer test data, use of Thwells for
impact analysis over the entire basin, lack of committed demand for the entire basin, etc.
However, the reviewer attempted to account for the hydrologic study's weaknesses and
determined that a maximum demand of 9000 ac-ft/yr could be approved for the development.
This would virtually eliminate any further development via groundwater adjacent to and north
of the master planned community until more data becomes available that provides evidence of
additional groundwater supplies. (A.Kurtz 9110/05, KM 10/6/05) Approved at this time for
maximum demand of 9000 AF/yr only.

02/14/2006

if;

L11

Page 1 of 2



A. Kurtz 1 .Jv Date 09/06/2005Hydrologist

Section Manager K. Modesto

Approved

Approved v

Not Approved

Not Approved |... Date 10/06/2005

02/14/2006 Page 2 of 2



Office of Assured and Adequate Water Supply
Water Quality Review

File Number

Water Provider

23-401823.0000 Subdivision Golden Valley 5800

undetermined

PWS Number

New Provider (checked if yes)

Is Water Provider in compliance with Safe Drinking
Water Standards, per ADEQlCounty'?

NA

Is there a known WQARF, Superfund, or Solid Waste
site within one mile?

No

Are there expected changes to water quality so as to make it
likely that thepledgedwater supply in the future will not meet
current water quality standards?

No

Comments: No provider has been selected at this time. No water quality approval is possible for this
Analysis of Adequate Water Supply. Water quality will have to be established later with
individual Water Adequacy Report applications.

Preliminary WQ Reviewer Alan Dulaney lj Approved Not ApprovedV Date 97/27/2005

Final WQ Reviewer Alan Dulaney [1 Approved l Not Approved4 Date 0712712005

02/14/2006 Page 1 of 1



FILE PFfEFIX TYPE OF FILING FEE PUBLIC
NOTICE FEE

APP. FEE TOTAL
AMOUNT OF

CHECK

20-
Application for a Physical
Availability Demonstration
(PAD)

21-
Application for a
Designation of Adequate
Water Supply

22-
Application for aWater
Adequacy Report

23- 401823.0000
Application for anAnalysis
of Water Adequacy 1,000.00 1 ,000.00

26-
Application for a
Designation of Assured
Water Supply

21-
Assignment of a
Certificate of Assured
Water Supply

28-
Application for an
Analysis
of Assured Water Supply

TOTAL 1 ,000.00

I II

AP P LICANT:

NAME OF COMPANY OTHER THAN APPLICANT)

CHECK SENT BY:

SUBMITTED BY

DATE:

CHECK DEPOSIT REQUEST
OFFICE OF ASSURED AND ADEQUATE WATER SUPPLY

American Land Management LLC

July 20, 2005

Patricia Smith

Errol L. Montgomery & Associates, Inc.

l

ERROL L. MONTGOMERY s. ASSOCIATES. INC 1588
PHOENIX ACCOUNT

PH. 480-948-7747
7949 E. ACOMA DR.. STE. 100

SCOTTSDALE. AZ 85250 59

PAY
TO THE
ORDER OF F f i v n q

rATe O 7.-l5l-05'

¢P""+">¢=v'~d lA/a~%ef Q€$̀ Ol4--{̀ ¢¢5 | /ala °"$8

©rw_ 044.54% n /do
DOLLARS

Wells Fargo Bank Arizona,N.A
15DN.Stone Ave
Tucson. Az 85701

.wellsfargo.com

FOR 440. ll ~4_$lf?

W¢dI"¢F 41941

au t --4..»._......»-.¢»

Y l!9'=i*wv'v l"'

...-s219



tic..

. 32990.00

32005800

0.oo

2.57

. 7580.09

114,90

253,59
0;00

110.00

635.20

o m
28860
28B560

9.00

12.59

.0;Qa

w; so
. 4500.00

'ty 18, 2005

Galegflfv
Common Alaal

Common Arua2

Right of Way

Golf Ooursq

Commercialuse ..
Publlc Pod (length xwidth = square test)

Pal'ksl

Parlcs2 ._
.nezernlonfnemenuon Basins

ReIBfltiorIIDBtBI1tlorl Basins

School Larlds¢8P61
School Landscapes

S¢hool interior"***

'Category ..
Single Family (lM)

.Muni~Family (inf) ..
Single Family Landscape (ext)
multi-Family Landscape (ext)

Single Iarniiy Demand/HU/y R
MulNlamily DemandIHUNR

**'NOTE: It application is for a change of ownership from a previously Issued Certificate of Assured Water supply. and is for only a portion al the original Certificate, contact the

Office al Assured andAdequateWater Supply to pro-rate non-residential area acreage.

*noTE; H théap|§4icai-51H§n 1e Pifial AMA, and lot sizes are no greater than.1.0,_000 sg...f1 1_25 G"E5C5 sus3q.to estimate both ir\terior.and 9>ttéi:r demand for single___

fair homes. Do not enter lot numbers under the Landscape rows. Contact the Off Ce or Assured and Adequate Water supply tor more iniarmaiorl.
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ERROL L. MONTGOMERY BC ASSOCIATES, INC.
CONSULTANTS IN HYDROGEOLOGY

Mr. Doug Dunham
ARIZONA DEPARTMENT OFWATER RESOURCES
Office of Assured Water Supply
500 N. 3rd Street
Phoenix, Arizona 85004

7949 EAST ACOMA DRNE, SUITE 100

SCOTTSDALE, ARLZONA B5260 (480) 948-7747

FAX: (480) 948-8737

ww w.elmontgomefy.com

E-MAIL: info@elmontgomery.com
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Dear Mr. Dunham:

Enclosed please find the materials that Errol L. Montgomery 8¢ Associates, Inc., has
prepared on behalf of American Land Management, LLC, in support of an Analysis of Water
Adequacy for the Golden Valley South Master Planned Community in Mohave County, Arizona.
The materials include copies of the following documents that we are submitting for your review
and approval.

1) Application for Arizona Department of Water Resources (ADWR) Analysis of Water
Adequacy

2) Hydrologic Study in Support of the Analysis of Water Adequacy

3) Copies of demand calculations for a lower density and maximum density development
utilizing data from ADWR andMohaveCounty

4) Copies of the preliminary Planned Unit Development

5) A notice of intent to serve as yet incomplete since water company negotiations are
underway with various potential providers

6) Ownership documents verifying ownership of all parcels listed in item 3 as belonging to
American Land Management, LLC

Although we are aware that not having the water company information finalized can
result in delays to a formal application, we do wish to proceed immediately with the Analysis of
Water Adequacy.

If you have any questions or require clarification of any documents in the application,
please do not hesitate to contact Greg Wallace or me.

Sincerely,

ERROL L. MONTGOMERY & ASSOCIATES, inc.

4/Mz
William R. Victor, P.G.

Enclosures (2 copies)

•
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ARIZONA DEPARTMENT OF WATER RESOURCES
Office of Assured and Adequate Water Supply

2nd Floor, 8550 N. Central Ave., Phncnix, AZ 85012
Telephone (602) 771-8585

Fax (602) 77 l-S689

Janet N Napolitano
Governor

February 17, 2006 @@l;@v
Herbert R. Guenther

Director

Ms. Christine Ballard, Director,
Mohave County Planning and Zoning Department
3675 E. Andy Devine Avenue
Kinsman, AZ 86401

RE: Golden Valley Ranch
Phases I , 2, & 3

Ms. Ba lla rd:

According to the information provided -by Stanly Consultants (Stanley) the proposed initial phases of
Golden Valley Ranch (Phases l, 2, and 3) consist ofapproximately 485 acres and 1,859 single family
lots. The provider of the water serv ice is yet to be determined. However, the Department
understands that Perkins Mountain Water Company (PMWC) has applied to the Ad zone Corporation
Commission (ACC) to have its Certificate of Convenience and Necessity (CC&N) expanded to
include the Golden Valley Ranch area.

As you may be aware, the department issued an Analysis of Adequate Water Supply to Golden
Valley 5800 on October 19, 2005. While the application was for the entire Golden Valley Ranch
master plan, the Department could not issue an adequate finding for the entire master plan. The full
master plan called for 32,000 single-family lots, golf courses, schools, parks and other common
areas, and over 600 acres of commercial uses. The Department determined that this total demand
would be nearly 15,000 acre-fleet per year (at7yr). Insufficient demonstration of physical availability
prevented the Department from issuing the water analysis for the entire master plan. The
Department determined, based upon the hydrologic information submitted, that only 9,000 afar
could be demonstrated to be physically available for 100 years. Legal availability and proof of
adequate water quality were not demonstrated on the water analysis.

Using the generic plats provided by Stanley for phases l, 2, and 3, of Golden Valley Ranch, the
Department has completed a rough calculation of projected demands. The Department has made
several assumptions on population, landscaping and other factors that will impact the overall demand
estimate. The Department included one 18-hole golf course, included approximately half of the
projected commercial acreage (317 acres), and made landscaping assumptions on the 89 acres of
common area/open space. Using these assumptions and the demand associated with 1,859 lots, the
department has calculated the demand to be 2,447 of/yr for phases i, 2, and 3. This is within the
9,000 of/yr of groundwater demonstrated to be available on the October 2000, analysis.



Pg. 2
February 17, 2006
Golden Valley Ranch

Please be aware that this is a rough estimate based upon the general plan proposal. This is not the
final water adequacy determination as required under statute (A.R.S. §45-108). Demands for the
proposed development area will likely be different depending upon the final density and community
design. Demands may be reduced with less water intensive landscaping, and other measures such as
effluent use in the proposed parks and golf courses. Estimated demands may also increase if other
uses the Department is not aware of at this time are included in the subdivision. It should also be
noted that the Department could not consider PMWC to be the provider for the proposed
development until such time as the ACC approves the final extension at' PMWC's Certificate of
Convenience and Necessity to cover the proposed development.

If you have any additional questions, please feel tice to call me at (602) 771-8590

Sincere ly,

/_.,,
..4

Douglas W. Dunham, Manager
Office of Assured and Adequate Water Supply

CC: Steve Oleo, ACC
Kristen Keener-Busby, Department of Commerce
Alan Delaney, ADWR
Tom Whitmer, ADWR



ATTACHMENT IV
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PRELIMINARY HYDROLOGIC EVALUATION

GRIFFITH ENERGY WELL FIELD

SACRAMENTO VALLEY, MOHAVE COUNTY, ARIZONA

MANERA INC.
8316 n. 53rd Street

Paradise Valley, AZ 85253
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INTRODUCTION

Location of the Griffith Enerszv Project

The proposed Griffith Energy Project (the "ProjeCt".)is a natural gas-fired CombiNed Cycle
electric generating facility to be located ten miles south of the City of KinsMan, Mohave
County, Arizona, approximately two miles north of the Interstate 40 Griffith interchange.

The proposed site is located on a 160 acre parcel of land (SW% of Section 6, T. 19 N. ,
R. 17 W.) within the designated Mohave County 1-40 Industrial Corridor. The Industrial
Corridor is undeveloped in the vicinity of the Griffith Interchange with the exception of
the Praxair industrial complex. .

s

Scope and Purpose of the Stlldv

The scope of this study is to evaluate the available geohydrological data for the purpose
of generating a preliminary professional opinion outlining the ground water resources
available for development in the area of study. This evaluation entailed determining;

the hydrological characteristics of Me. aquifer;

the movement of the ground water in the aquifer;

• the volume of ground water available in the area around Griffith, and;

the probable impact of withdrawing ground water at a peak flow rate of 3,300
rpm and an annual average cumulative withdrawal of 3,060 acre feet per annum
for consumption throughout the 40~year projected life of the Project.

Area of Study

The proposed location of the well field to withdraw ground Water for the I -40 Industrial
Corridor industrial complex, with specific emphasis on the development of a water
supply for the Griffith Energy Prob¢¢t, comprises Sections 10, 11, 14 and 15, T. 19 N.,
R. 18 W., as shown on Figure 1.

To properly evaluate the aw 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
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from the Kinsman -Oat ran Road (Old Route 66) on the north to approximately six (6)
miles south.of Griffith on the south. These relationships can be seen on Figure 1.

Exis ting We lls

Two eight (8) inch diameter wells are present in' the proposed well field:

'the MCEDA/Praxair well in the southeast corner ofSection 10, drilled to a total
depth of 800 feet, with a static water level below ground surface ("SWL") of 597
feet;

the Citizens Utilities Company well in die NE Corner of NW 1/4 of section 14,
T. 19 N. R. 18 W., drilled to a total depth of 1,010 feet, with SWL of 605 feet.

Both wells encountered water, and neither well penetrated the total thickness of the
alluvial fill, proving the thickness of the alluvium exceeds 1,000 feet in the proposed well
field area.

Neither we ll has  been tes ted; however, the  Praxa ir we ll is  fitted with a  pump which will
de live r 160 ga llons  pe r minute . The  Citizens  Utilitie s  we ll has  not been equipped.

GEOHYDROLOGY

Geophvsical Survevs

Seismic surveys (Gillespie and Bentley, 1971) and a number of electrical resistivity
soundings (Tumor, 1958, 1966; Mantra, 1964, 1967) were made in the Sacramento
Valley to measure the thickness of the alluvial deposits.

The seismic surveys conducted by the U. S. Geological Survey utilized conventional
refraction methods. .

The results of the seismic profile, depicted in Figure 2, run east 4 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 V1 and V, are both considered to be alluvial till, with layer V inferred to be the
dry portion of the alluvium and layer VS 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 strongly suggest that the saturated sickness of the aquifer is well in excess
of one thousand (1,000) feet. The limited drilling, however, has only penetrated the
upper four hundred (400) feet of that saturated thiclmess at the north end of the basin,
six hundred (600) feet 'm 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 deeper.

Geolozicai Setting

The Sacramento 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. The 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 northern portion, locally called
Golden Valley, extending from twelve (12) miles north of Highway 68 at the north to six
(6) miles north of Yucca on the south; the middle portion extending from six(6) miles
north of Yucca to the openingbetween theBlack Mountains and Buck Mountain; and the
souther portion, called Dutch Flat, extending twenty five (25) miles' southeast from the
opening between the Black Mountains and Buck Mounta'm; 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 opening between the Black Mountains
and an extension of the Mohave Mountains. These relationships can be seenon Figure
1.

The Sacramento Valley basin was fanned in a period of faulting during which blocks of
rocks were uplifted and ti1ted,1eaving intervening basins. The blocks between the
predominantly northwest - southeast trending faults were not all uplifted an 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 further complicated the structure of the basins by the formation of deeper to
shallower sub-basins widmin the major basin, causing the width of the basin to vary along
the length of the basin. Following and during the structural defomtation, 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 wells drilled in the
basin, indicate that the basin is sub-divided into a broad, deep sub-basin (4,400 feet)
under the GoldeN Valley (northern) portion of the basin and abroad, deep- sub-basin
(greater than 2,000 feet) under the Dutch Flat (southeastern) extension of the basin,
separated by a narrower diroat at Yucca where the basin is partially tilled 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 fill ranging in thickness from six hundred (600) feet to
more Thain one thousand (1,000) feet. 1;

The estimated width of the basin aquifer, based on the various data sets available,
appears to be:

Golden Va lley
Griffith Are a
Yucca  Area
Dutch Fla t
Franconia  area

9 miles or 47,500 feet
6 miles or 32,000 feet
4 miles or 20,000 feet
8 miles or 42,000 feet
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.

Withdra wa l from the  Aquife r

Prior to 1965, ground water withdrawals from the Sacramento Valley were limited to a
few acre feet per year from relatively shallow private wells. In the early 1960's the .
Duval Copper Company developed the well Held 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 water was withdrawn from the Golden Valley
portion of the basin aquifer. In 1981, because of scaled back mining operations and
consequent reduced water detnamd, the volume of withdrawal was reduced to 1,935 acre
feet per year; and in 1986 the rate of Withdrawal was further reduced to five huNdred
(500) to seven hundred (700) acre feet per year, still primarily for use in the Mineral
Park Mine operation (Rescore, 1991). .

Currently, withdrawals from the aquifer of the Sacramento Valley are concentratedin
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 'm 1990 and is projected to grow to a demand of thirty two hundred
forty (3,240) acre feet per year 'm 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 pedod
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).

Little additional withdrawal from the ground water aquifer has been initiated since 1994.

Aquifer_ Characteristics

The two aquifer characteristics of importance are:

the specific yield (SY) which is the volume of water that will drain from a unit
of a water table aquifer under the force of gravity, stated as a percent of the total
volume of the unit, and,

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 drill cuttings, the homogeneity of the
materials in the cuttings, etc. As.a result of the conservative nature of most consultants
in the field of hydrology, published estimates of specific yield are almost always smaller
Dian the actual Held Parameters, The transmissivity, on the other hand, can be calculated
from the data collected during a properly conducted pumping test or estimated from
pumping data; therefore, this 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. . `

QII_1a;.;smissivity

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 the
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 transmissivity data were available. This coefficient of proportionality for
the Sacramento Valley has been calculated to be 4,400 (Gillespie and Bentley, 1971) .

f

r

T values ranging from 29,000 gallons per day per foot (god/ft) to 37,000 god/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 'm 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 have similar aquifer transmissivity characteristics to those stated above.
Therefore, using an average T value of 35,000 god/ft for the northern portion of the
basin appears reasonable for this report.

f

f

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 (1000 feet) has an estimated value of T of
120,000 god/ft while the moderately deep well (600 feet) has an estimated T value of
26,000 god/ft. A T value of 40,000 gpdlft appears to be a reasonable value for the
middle portion of the basin.

J

I

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 god/ft in
the northern part of the basin to more than 40,000 god/ft in the middle part of the basin.

Using an average value of T = 35,000 god/ft for further calculations is believed to be
conservative, and would produce computations falling within or below the range of
conditions actually occurring in the aquifer throughout the norther and middle portions
of the basin. It is expected that the actual field transmissivity will be greater than 35,000
god/ft, consequently the actual drawdown impacts drat would occur in the aquifer due
to the proposed Project, will be less than the projected impacts set forth in this study.

Specific Yield

The specific yield has been estimated as ten (10) percent (Gillespie and Bentley, 1971)
and fifteen (15) percent' (Tamer, 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.

6



Water Leve ls  and Slope  of the  Water Leve l

Three historical water level maps have been published, 1971 (Gillespie and Bender),
1979 (Pfaff and Clay) and 1991 (Rescore). 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 Kinsman 4 Oat ran 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 102,000 acre feet of water from the Mineral
Park Mine well field during the period 1971 -1994; and,

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 Mine well field, even though
other withdrawals have been initiated in the Golden Valley area.

Subsurface Blow and Outflow Prom the Basin

The subsurface flow of ground water in. the aquifer can be calculated by the formula v
TiL, where:

V
T
i
L

volume of flow in gallons per day
transmissivity in gpdlft
slope of the water-~tab1e in feet/foot
length of the cross - sectional area of flow in feet,

then the flow of ground water from the northern portion of the basin through the Yucca
narrows area Wh€I1z

250 I 63,360 :: .0039 feet per foot

T = 35,000 god/ft

L = 20,000 feet

is :

i

ann-

1
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v =.35,000 x .0039 x 20,000 = 2,730,000 god

2,730,000 I 325,851 8.378 acre  feet per day

8.378 X 365 3,058 acre  fee t per year.

And using the water level contours of Rescore (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 lat) through Franconia narrows is calculated to be:

i =: 250 / 55,000 = .0091 feet per foot;
(1,300 foot contour to 800 foot contour) l»

T = 35,000 god/ft;

L = 14,000 feet,

then:

v = 35,000 x .0091 x 14,000 = 3,882,000 god/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 Rescore's data essentially
agrees with the estimated outflow of 4,000 acre feet using the data and calculations of
Gillespie and Bentley (1971),

St01'82¢

Gillespie and Bentley (1971) calculated a minimum of 6.5 million acre feet of ground
water in storage in the Sacramento Valley aquifer above 1,500 feet below the su9'ace 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 feet below the
land surface, to be 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 half the thickness of the aquifer
utilized by Gillespie and Bentley, the minimum enirnates 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 significantly higher than these estimates if Gillespie and Bentley's higher
estimate of 13 million acre feet is correct.

Impact of Withdrawa l from the  Ground Wate r Aquife r

Griffith 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-load 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) .

I

The impact of die proposed withdrawal for a period of forty (40) years was calculated
using the simulation model THWel1s, version 4.01. (van Der Heijde, 1996). The
calculations of total drawdown are based on the Thews 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 drawdown are less than
half the thickness 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 lateral aquifer extent and continuous
peak pumping) gave a calculated maximum drawdown of one hundred 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 (1,000) feet from the well field.

This projected volume of withdrawal, which assumes the maximum peak f low demand
were pumped contiNuously for forly (40) years, would remove 213,000 acre feet from the

estimate of 2.3 million acre feet (ADWR, 1994) in storage. This is without
considering any of the signii'icam"natura1 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 realistic projection, however, using the same model and calculations, but with
demand figures from the projected actual operating profile and resulting reduced
aggregate annual water demand of 3,060 acre feet, but still using assumed worst case

r
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boundary conditions, gave a calculated most~like1y-case drawdown of 70 feet at the well
field, and 40 feet at a radius of one dmousand (1,000) feet from the well field.
Figures 3, 4, 5 and 6 reflect these two cases, respectively.

Water Qualitv. and Temperature

The resiNth of inorganic chemical analyses of water from Golden Valley Wells 1 and 2,
in the northern end of the basin, show a total dissolved solids content of 250 and 280
milligrams per liter (mg/1) respectively. Similar 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/1 to 300 mg/L .

\

There have been reports of a more highly mineralized water in the northeastern portion
of the basin near due 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 &om the Praxair well in the southeast comer of Section 10, T. 19 N., R. 18 W.
was greater than 102 degrees P. (Lindstrom, 1998) It appears that the waters in the
aquifer are above normal 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.

CONCLUS IONS

The conclusions reached on the basis of the available data are:

The probability of developing wells capable of yielding between five hundred
(500) and eight hundred (800) gallons per minute within the proposed well field
(Sections 10 and 15, T. 19 N., R. 18 W.) approaches die ninety eight (98)
percent confidence level.

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 actual demand
of 3,060 acre feet per year, virtually certain. "

1 0



The probable impact of the worst case 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 (110) feet in die well field for the Project (approximately a seven
hundred foot pumping level) and an eighty (80) foot lowering Of the water level
one thousand (1,000) feet from the well field. Such a forty (40) year cumulative
withdrawal of 213,000 acre feet would constitute nine and one fourth (9.2.5)
percent of Me minimum estimate of the 2.3 million acre feet of water in storage
in the Golden Valley portion of the Sacramento Valley .

The probable impact of the most likely 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 die well field for the Project, and a forty-tive (45) feet
lowering of the water level one thousand (1,000) 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. .

The probable water temperature of the water drawn from the ground water
reservoir will be in the neighborhood of 102 degrees F.

The probable total dissolved solids content of the water drawn from the ground
water reservoir will approach 300 milligram per liter.

I
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Taken from
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INTRODUCTION

I The Golden Valley County Improvement District No. 1 (GVID) was formed by the Mohave
County Board of Supervisors in January 1978. 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 - `
approximately 30 gallons per minute. A
distribution within the District in Phases 1
is now in progress on Phases 5 and beyond.

standpipe facility which could deliver
long range plan for water development and

- 4 was initiated in the late 1980's. Engineering

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 gpdllot 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, asinmany cases, the preliminary plats will not be started
until it is known that water sen/ice is available, the District is applying for a designation
increase of an additional 8,000 acre feet per year.

TheADWR 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 legallyavailable to Golden Valley 5800,
Berthe 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 theGVID(1 ,400 acre feet per year), Valley Pioneer
Water Company (2,810 acre feet per year), the Mine Calf (3,000 are 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 GVD under the District.

the south in the Sacramento Valley approximately six miles south of Griffith and six miles
Consequently, the District has elected to prove that additional ground water is available to

north of Yucca to be moved to the District to satisfy the desired demand of 6,000 acre feet
per year.

Lo c a t io n

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 norther end of the valley around the south end of theBlack Mountains
then turning westward to flow into the Colorado River at Topock. The alluvial portion of the
basin is exposed over approximately sea 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.
Sections 20 through 29 and Sections 31 through 36,
Figure 6.

and Sections 1 through 5, Sections 8 through 17,
T. 21 n., R. 19 w. as illustrated on

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 GVID. As it became apparent that additional
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, i.e.
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 Investigations

Prior to 1960, numerous investigations in the Kinsman 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 (1971 ). 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. Mar era (1991) evaluated the ground water available to the Golden
Valley improvement District and later, the development of thelGriffith 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.

HYDROGEOLOGY

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 Cerbat - Hualapai
Mountains with a small area of Quaternary and Tertiary volcanic in the
saddle between the two ranges in the Kinsman area. The granitic -
metamorphic complex is relatively non-water-bearing. The youngervolcanic
rocks have proven to be water-bearing aha have been exploited to some
degree in the Kingman well field, and,

I
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the alluvial fill of the basin between the two mountain ranges whichhasbeen
. 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. Teetotal thlokness"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 andBentley, (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 southern 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 induced as Appendix A. Representative Drillers'
logs of the alluvial fill portion illustrating the types of materials
encountered in the subsurface of the basin are included as
Appendix B.

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,

I
I
I
I
I
I

the alluvial fill portion of the basin was considered tobe the western six mile
wide strip along the easter 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 drill cutting logs
indicated that the primary subsurface materials were sand, gravel and clay
in various forms, i.e. 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 fill
underlain by interbedded layers of alluvium and volcanic rocks of various
forms. It was considered that the interbedded formations were not part of
the aquifer.

a
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I
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 ADWR 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 largerthan that delimited byADWR,
the limits set by ADWR will be followed in this study.

Thickness of the Alluvial Fill

Gilllespie and Bentley (1971) 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 ml, i.e.:

Owner Well Total Depth, feet

Standard Metals Corp.
Mohave County
GVID

B(17-17)30ddd
B(19-18)10daa
B(21 -19)13ddd

1,000 feet,
1,525 feet,
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 fill exceeds 1,500 feet in various parts
of the basin. The location of Geologic Cross-Section A - A' is shown on Figure S.

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 Sacramento Valley 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 Rescore
(1991) and Pfaff and Clay (1981) and is similar to those reported by Gillespie and Bentley
(1971)showthat 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.

I
I
I

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
B(20-18)22aac, 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.

.l
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Thickness of the Saturated Aquifer

The minimum saturated this<ness of the aquifer was calculated by subtracting the total
depths ort 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 Quaiity

In general, the water quality from the aquifer(s) within the Sacramento Valley meets the
current drinking water standards. BothGVID and the Valley Pioneer Water Company are
in compliance with the Department of Environmental Quality as a water providers.

I
I
I
I
I
|
I

Laboratory analysis of the waters from the Golden Valley 5800 Well GV-1 [B(21-18)3dba]
showthat the chemical quality of thecomposite sample taken from the well head during the
pumping test meets all the requirements for a "New Source" public water supply (Errol L.
Montgomery & Associates, 2005).

No recorded WQARF Superfund sites have been designated in the area of study.

Recharge to the Sacramento Valley

The majority of the recharge to the Sacramento Valley occurs as runoff of the Huaiapai
Mountains on the easter 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, Mar era, 1994) and 1,000 acre feet per year by Rescore (1991). However,
Rescore does not describe the method used to calculate the outflow. Using the slope of
the water levels determined by Rescore 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 48,000 gpdlft then:

Transmissivity x slope of water level x width in feet x 365 (year)
I325,851 (gallons per acre foot) = are feet per year.

300
48,000 x - - x 10,560 x ass 1325,851 = 4,416 ac/fvyr

36,960

1.

I

I
I

which matches the calculations of Gillespie and Bentley (1971) and Mantra
(1994) of approximately 4,000 adftlyr
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Aquifer Parameters

Transmussavuty

The values of transmlsslvlty, calculated from pumping tests were taken from
various reports calculated by Mar era Inc from pumping tests or in one
case estimated from the specific capacity of a well (Thews and others pages
331 - 341, in Ber tall 1983), in the Sacramento Basin are

B(17-17)9¢dd'
B(17-17)32bcb2
B(19-18)10aaa
B(19-18)10cdd
B(19-1B)10daa
B(19-18)15aCC
B(19-18)15add
B(20-18)4bba=
B(21-18)32d¢¢=
B(21-19)13ddd
B(21-19)25aaa

Well Pumplng T
spa/fl

03,000
52,000
61,983
76 344
69,375
SO 000
29 106
46 000
35,000
17 000
37,000

Recovery T
spa/ff

42818
44968
35280

63 360

1

2
calculated from specllzc capacity
taken from Glllesple and Bentley (1971)

The pumping test and recovery data indicate that the portion of the basin
mdudrng and south of T 20 N have values ort T greater than 43 000 god/ft
with a malorlty of the values exoeedmg 50,000 gpdlft There is one
exception to this range and the recovery data mdlcates a value of 35 000
Qpd/ft

Two of the three wells an T 21 N , R 18 w, which have test reports
available have values of T of 35000 gpdlft and 37,000 gpdlft In the
remammg well B(21-19)13ddd (GvlDwell 1), the value OfT= 17 000 gpdlft
was calculated from the first seventy minutes of the pumping test Le the
early TE The pumping levels during the latter fourteen (1 400 minutes) of
the test, Figure 7, mdlcate thatvalue.ofTL is much largerthan the calculated
TE of 17.000 gpdlft

I
I

I

The average of the pumping T value Is 50 255 say 50,000 gpdlft and the
average of the recovery T values ls 46 606 gpdfft Thus the average value
of T = 46,000 gpdlft used in the model appears reasonable

The value of T = 46 000 gpdllt is higher than the T value used intheADWR
review of the Golden Valley 5800 model however It is believed the data
supports the use of this higher value

I
I
I
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I
Specific Yield

All of the wells used m the model penetrate prlmanly alluvial materials contamlng a Hugh
percentage of sand and gravels and moderate to moor amounts of clay Therefore ft is
believed that a specltic 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 anduded in the calculations of drawdown
in the slmulatlon model

the easter hydrologic boundary was established on the basis that wells
east of the hydrologic boundary penetrate rnterbedded layers of aIluvlaI EllI
and volcamcs or only the younger volcanlcs Regardless of the source
rocks these wells yield various amounts of water

I
I
I
|

I consequently the easter 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 delnmlted of
the Sacramento Wash as the water level In the Sacramento alluvlaI basin
declines due to withdrawal and

the exact location of the easter hydrologic boundary was determined by the
location of wells containing subsurface volcanlcs in the drill cutting logs
The separation of the wells does not allow an exact delmeatnon 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 delxmuted alluvial basin would be smaller

SlMULATiON MODELING

Method of Calculate Drawdown

The simulation modelutilizedfor this study was THWeIIs vet 4 01 (van Der Hellde 1996)
The program THWeIIs calculates the drawdown of plezometrlc head due to the combined
effect of up to 100 discharge wells in a confined leaky-conflned or unconfined aquifer The
calculations of the total drawdown, in this case are based on the Thels equation for non-
steady state flow in an isotropic homogeneous confined aquifers with a correction applied
for water table aquifers Boundary effects can be Included through the use of image well
theory

I
I
I
I
I 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

1
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It ms understood that there are rnherentweaknesses in the model as designed, including the
fact that the aquifer had to be considered a rsotroplc homogeneous formation, however
the model as as good or better than a more sophrstlcated model design consrdenng the
Irmlted volume of data available to establish the aquifer charactenstlcs

Although this is a relatively simple model
results

the field data ms suffnclent to generate "good

Calculation - Descnptlon of Withdrawal

The volume of withdrawal was based on the volume of the designation of the Water
Company or the approvedvolume of ground water allotted to a proposed subdrvlsron or the
projected industrial useof the 1-40(Grlfflth) industrial Comdor The volume allotted to the
designated areas are

Golden Valley Improvement Dzstnct 1 too acre feet per year

Valley Pioneer Water Company
8 300 lots at 0,32 ac/ftllot
Non-resldentlal parcels
Mme 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 Corrldor
Praxair
MTC Person
Wal-Mart
Gnfflth Energy, 2,396 96 adftlyr/35 years

20 acre feet per year
200 are feet per year
180 acre feet per year
839 acre feet per year

The GVID, the Valley Pioneer Water Company the Mme call and Golden Valley 5800 have
fixed amounts of water allotted to the entity

The 1-40 Comdor water demands were determined in the following manner

The Praxair, the MTC Prlson and Wal Mart water demands were the values
given by the entity

The Gnu&th Energy faclhty has a protected he of 40 years The plant has
been in operation for a period of five years The present owners of the
Grrfflth Energy Plant calculated the use of 2 396 96 acre feet per year for
the next 35 years based on

I
I
I
I
I
I
I
f
I

100 mllllon gallons per day for the months of June, July
August and September

75 mllluon gallons per day for the months of October
November December April and May and,
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The 35 year usage of 83,894 acre feet was then spread over the too year
period of the simulated withdrawal yielding 839 aclftlyr.

The total volume of withdrawal was then apportioned to the number of wells operated in
each entity. .

Withdrawal of ground water from the alluvial basin, used in the simulation model, was
based on the complete build out as of January t, 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.

Simulated WithdrawaIfrom Basin

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:

The total 1-40 Corridor well field then had a projected withdrawal of 1,239
acre feet per year.

2 million gallons per day for January, February and March.

Present Designations or Demands:

Golden Valley Improvement District 1,400 advt/yr

B(21-19)13ddd
B(21-19)25aaa

55-530666
55-530665

524,960 god
624,960 god

Valley Pioneer Water Company, inducing the Mine call 5,810 ac/ft/yr

B(21-18)20dbb
B(21-.18)30bba
B(21-18)32bbb
B(21-18)32dCC

55-823084
55-623082
55-623083
55-623081

1,296,831 god
1,296,631 god
1,296,631 god
1,295,531 cpd

1-40 Industrial Corridor (100 year basis) 1,239 aclft/yr

B(19-18)15acc
B(19-18)1 Ocdd
B(19-18)10aaa
B(19-18)10daa

55-574436
55-571367
55-580149
55-574434

276,527 god
276,527 god
275,527 cpd
276,527 god

I
~l
I

Golden Valley 5800 9,000 adftlyr

B(20-18)4aaa
B(20-18)abbb
B(20-18)8occ

1,339,114 god
1,339.114 god
1,339,114 god

I
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Application to be Filed

The model utilized for the analysis of the drawdown in water levels was THwells, vet. 4.01 .
The origin of the model grid was located at the northwest comer of T. 21 n., Fl. 20 w.
G&SR B&M. Townships 17 through 21 North., Ranges 17 through 20 West were included
in the grid so as to include 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:

Model Design

B(21-18)9bbb
B(20-18)15ccc
B(20-18)15ddd

Proposed Yucca Well Field:

B(18-18)11baa
B(18-18)12bCd
B(18-18)13bdd

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

.s,0o0 aclft/yr

1,3391114 god
1,339.114 god
1,339,114 god

1,785,485 god
1,785,485 god
1,785,485 god

grid interval
transmissivity
specific yield
aquifer thickness
well Io sons:

production
image

volume of withdrawal:
Gvro
Valley Pioneer Water Co.
Mine Call
1-40 Industrial Corridor
Golden Valley 5800
Yucca Well Field

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 tlle 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. '

lo
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| Eight model runs were completed with the TH\Nells 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 Mn assumed complete build out with its attendant
demand as of January 1, 2007.

Model Runs_gndResults

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 god/ft
and SY = .07 for the committed demand of GVID = 1,400
ac/ftlyr, Valley Pioneer water Company = 2,811 aclftlyr and
the Mine Call = 3,000 aclft/yr.

Plate 2 Water Level Declines in 100 Years WhenT = 46,000 gpdlft
and SY = .09 for the committed demand of GVID = 1,400
ac/ft/yr, Valley Pioneer Water Company = 2,811 acffllyr and
the Mine call = 3,000 aclftlyr.

Result in Case 1 (Plates 1 and 2)

I

the drawdown caused by the withdrawal of a total of 7,211 acre feet per year from
the wells of the Golden Valley Improvement District and the valley Pioneer wells in
the norther end of the basin and 1,239 acre feet per year at Griffith (I-40 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 god/ft
and SY = .07 for the committed demand of GVlD = 1.400
ac/ft/yr, Valley Pioneer Water Company = 2,811 ac/ftlyr and
the Mine Call = 3,000 aclftlyr and the Requested Demand for
Golden Valley 5800 = 9,000 aclft/yr.

plate 4 Water Level Declines in 100 Years When T = 48,000 gpdlft
and SY = .09 for the committed demand of GVID = 1,400

11



I
, = 2,811 ac/ftlyr and the

Mine Call = 3,000 aclft/yr and the Requested Demand for Golden
Valley 5800 = 9,000 aclftlyr.

aclft/yr Valley Pioneer Water Company

Result In Case 2 (Plates 3 and 4) the decline caused by 16,211 acre feet in the norther
end of the basin and the 1,239 acre feet per year at Griffith (I-40 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 norther
end of the basin and 1.5 feet per year at Griffith when the specific yield was
.07,

9

slightly more than 3 feet per year in the concentrated well field in the
norther end of the basin and 1 foot per year at Griffith when the specific
yield was .09, and,

Case 3 the conditions of Case 2 plus an additional withdrawal of 4,0o0 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 god/ft
and SY = .07 for the committed demand off GVID = 1,400
aclftlyr, Valley Pioneer Water Company = 2,811 aclft/yr and
the Mine Call = 3,000 aclft/yr and the Requested Demand for
Golden Valley 5800 = 9,000 aclft/yr and the Proposed Yucca
Well Field = 4,000 aclftlyr.

Plate S Water Level Declines in 100 YearsWhen T = 46,000 gpdlft
and SY = .09 for the committed demand of GVID = 1,400
ac/ftlyr, Valley Pioneer Water Company = 2,811 adftlyr and
the Mine Call = 3,000 aclft/yr and the Requested Demand for
Golden Valley 5800 = 9,000 aclftlyr and the Proposed Yucca
Well Field = 4,000 aclftlyr.

Result In Case 3 (Plates 5 and 6) the decline caused by 16,211 acre feet in the norther
end of the basin, 1,239 acre.feet per year at Griffith (I-40 Industrial Corridor) and
4,000 acre feet per year at the proposed Yucca wen Field would result in a decline
in the water level:

ranging from 2 feet up to 5 feet per year around one well near the easter
hydrologic boundary in the concentrated well field in the northern end Ar the
basin, 1.75 feet per year at Griffith and1.25 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 norther 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



Case 4 the conditions of.case2 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 gpdlft and SY
= .07 for the committed demand of GVID : t.400 aclftlyr, Valley
Pioneer Water Company = 2,811 adfllyr and the Mine Call = 3,000
ac/ftlyrandthe Requested Demand for Golden Valley 5800 = 9,000
aclftlyr and the Proposed Yucca Well Field = 6,000 aclfllyr.

Pla te  8 Water Level Declines in 100 Years When T = 46,000 gpdlft and SY
= .09 for the committed demand of GVID = 1,400 aclftlyr, Valley
Pioneer Water Company = 2,811 aclftlyr and the Mine Call = 3,000
adftlyr and the Requested Demand for Golden Valley 5800 = 9,000
aélfilyr and the Proposed Yucca Well Field = 6,000 aclft/yr.

I

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 (I-40 Industrial Corridor) and
6,000 acre feet per year at the proposed Yucca Well Field would result in a decline
in the water level:

ranging from 2 feet up to 5 feet per year around one well near the easter
hydrologic 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 awe 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
GVID area in the norther portion of the basin,

I
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I
for the next 100 years based ona 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 norther 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 field 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:

the model runs were all based on complete build out on January 1, 2007, whereas
at this time:

b.

c.

d.

the Golden Valley improvement District has an allotment for 6,200
lots but is sewing only 1,380 meter connections for a withdrawal of
317 acre feet per veal:
Valley Pioneer Water Company has an allotment for 8,300 lots but
is sewing only 2,012 meter oonneetions with a withdrawal or 537

acre licet per Year. '
Golden Vdley 5800 has not yet started ground water withdrawal, but
may be approved for approximately 20,000 lots, and,
the 1-40 Industrial Corridor will not be at full withdrawal for another
two years.

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,

I
I
|

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,

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 need 100
years. In past 60 years withdrawal from the ground water reservoir for the mine
was in effect only 26 years..

I

4.

1.
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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 simulatedwithdrawal yielding 839 adftlyr.

The total l~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 WithdrawaI'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, 2001. 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.

I

'Q
I

I
I

I.
I

I
I
I n

The location of wells, ADWR .l.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 adftlyr

B(21 -19)1 Sddd
B(21 -19)25aaa

55-530666
55-530665

624,960 god
624,960 god

Valley Pioneer Water Company, inducing the Mine call 5,810 ac/ft/yr

B(21-18)20dbb
B(21-.18)30bba
B(21-18)32bbb
B(21-18)32dCC

55-623084
55-623082
55-623083
55-523081

1,296,631 god
1,296,631 god
1,296,631 god
1,296,631 god

1-40 Industrial Corridor (100 year basis) 1,239 alfi/yr

B(19-18)15acc
B(19-18)10cdd
B(19-18)1 Oaaa
B(19-18)1 Odaa

55-574436
55-571367
55-580149
55-574434

gr; 1338'

276,527 god
276,527 god
276,527 god
276,527 god

Golden Valley 5800 9,000 aclftlyr

/ B(20-1 B)4aaa
B(20-18)abbb
B(20-18)80CC

1,339.114 god
1,339.114 god
1,339,114 god

9

090
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SUMMARY AND CONCLUSIONS

The following summary and conclusions are based on compilation and review

of hydrogeologic data for the study area and development and testing of an

analytical model. Projections of 100-year impacts from pumping to supply the

proposed development at the Golden Valley South Master Planned Community (the

"Property) indicate the availability of 15,000 acre-feet per year (AFlyr) of good

quality groundwater, which exceeds the projected water demand for the proposed

development.

1. The parcels comprising the proposed development at Golden Valley

South are ident i f i ed as the "Proper ,  and are located in a nor ther

part of Sacramento Valley known as Golden Valley. The Property

includes approximately 5,800 acres south of State Highway 68, west

of Interstate Highway 40, and north of U.S. Highway 66 (Figure 1).

The proposed development is shown on the preliminary plat in

-
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Attachment 2 Of  the Appl ication and includes presently undeveloped

d e se r t  l a n d  l o c a t e d  i n  p a r t s  o f  9  se c t i o n s  o f  l a n d  so u t h  f r o m

Shinarump Road (Sections 2, 3, 4, 8, 9, 10, 11, 14, and 16, Township

20 North, Range 18 W est),  and a quarter sect ion of  land north f rom

Shinarum p Road (southwest  quar ter  o f  Sec t i on 34,  Township 21

N o r t h ,  R a n g e  1 8  W e st ) . T i t l e  repor ts dem onst rat i ng proper ty

ownership are given in Attachment 4 of the Application .

2. The Sacramento basin is a graven developed between the major,

gently east-dipping Mockingbird Mine fault on the west and the west-

dipping Cerbat Mountains fault on the east. The basin is filled with a

thick sequence of alluvial deposits of Tertiary to Quaternary age that

overlies fractured granitic, metamorphic, and volcanic bedrock units,

and is interbedded with younger volcanic rocks at some locations.

The bedrock units form the basal and lateral boundaries of the basin

and yield small quantities of groundwater to wells, except where

abundantly fractured. The basin-fill alluvial deposits comprise the

principal groundwater aquifer thickness of these deposits ranges

from a featheredge at the mountain fronts to possibly more than

4,000 feet in the north part of the basin. The volume of groundwater

in storage in the principal Sacramento Valley aquifer system far

exceeds the annual  volume of recharge and discharge of

groundwater in the basin.

The alluvial basin-fill deposits in Sacramento Valley have been

divided into three major units: younger alluvium, intermediate

alluvium, and older aIluvium (Gillespie and Bentley, 1971). The older

alluvium unit is the principal aquifer for virtually all of the existing

production water wells in the non-bedrock areas of Sacramento

GoldenvaIleyAdeqRepLtext.July2005.doc
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Valley. The lower part of the unit lies below groundwater table and

reported yield to wells ranges from a few gallons per minute (rpm) to

more than 2,000 rpm, most reported yields are small due chiefly to

the pump capacity selected for domestic or stock use and are not

representative for production capacity of the unit. At well GV-1 [B(21-

18)34dba], located immediately north of the Property (Figure 1),

depth to non-pumping groundwater level in the older alluvium unit

was about 765 feet below land surface (bis) and sustainable yield of

the well exceeded the maximum capacity of the test pump, which

was about 2,500 rpm. Well records and geophysical data for the

basin demonstrate that the principal aquifer in Sacramento Valley is

extensive, thick, and contiguous throughout most of the basin, and

provides a good source of adequate groundwater supply to the

proposed Rhodes Homes development. Data indicate that depth to

bedrock and thickness of the older alluvium unit increase from east to

west across the Property and are maximum near the west boundary

of the Property.

4. Groundwater in the older al luvium unit in the north part of

Sacramento Valley generally moves from north to south, as shown

on Figure 1, in the same direction as ephemeral surface water flow

in Sacramento Wash. Groundwater and surface water flow exits the

basin to the Colorado River valley near Topock, Arizona,

groundwater also leaves the basin by pumping from wells. Altitude of

groundwater level in spring 1990 ranged from 1,800 feet above mean

sea level (mal) north of State Highway 68 to 1,500 feet mal at Yucca

(Rescore, 1991). Average hydraulic gradient of groundwater

movement across the Property at that time was about 0.002, or 10.4

feet per mile. Altitude of groundwater level measured in the older

•
GoldenValleyAdeqRept.text.Jwy2005.doc
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alluvium unit was about 1,794 feet mal in June 2005 at well GV-1 .

Results of drilling for well Gv-t suggest that unconfined aquifer

conditions occur in the Property area.

The current average depth to groundwater at the Property is

estimated to be about 755 feet bis. Therefore, it is assumed that the

available groundwater level drawdown above the 1,200-foot Arizona

Department of Water Resources (ADW R) water adequacy criterion is

445 feet.

6. Results of laboratory chemical analysis and measurements of field

water quality parameters for depth-specMc samples and a composite

well head sample obtained from Rhodes Homes well GV-1 [B(21-

18)34dba] are summarized in Table 2. Results indicate that,

although elevated concentrations of arsenic were detected in the

groundwater sample obtained in the depth interval from 1,160 to

1,180 feet bis during pilot borehole testing, chemical quality of the

composite well head sample obtained from the completed well at the

end of the 24-hour pumping test is excellent and meets al l

requirements for a new source of public water supply as defined by

Arizona Department of Environmental Quality (ADEQ).

Records for 440 wells within the study area were compiled from the

ADWR "55" well registry, "35" well registry, and Groundwater Site

Inventory databases (Table 1). Historic pumping from wells in the

study area is poorly documented, except for the Griffrth Energy power

plant wells, public water supply wells for Valley Pioneers Water

Company and Golden Valley County Improvement District No. 1

(GVCID), and anecdotal information for past use of the Mineral Park

GoldenvalleyAdeqRept.iexLJwy2005.doc
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wells. Records are poor for pumping for other domestic, industrial,

irrigation, stock, and other small capacity uses.

Based on the current groundwater withdrawals at the large

production wells in the area versus past withdrawals, it was

considered appropriate to add a simulated regional decline of t foot

per year (ft/yr) to the projected drawdown impact for the model to

represent future pumping from active wells in the area. This 1 ft/yr

regional decline is designed to simulate both the ongoing current

demand of the area and increased future stumpage for Pioneer's

Valley Water Company for additional committed demand they will

likely serve in the future. Many of the pre-platted lots in Golden

Valley lie within the service area for Valley Pioneer's Water Company

or GVCID.

9. According to the Golden Valley Area Plan (Mohave County, 2002),

there are several areas of Golden Valley South that have pre-1965

platted subdivisions. The purpose and intentof the GVCID is to

provide future water and road improvements to those subdivisions

through their current designation of water adequacy. It is reasonable

to assume that the current and committed demand within the area of

Golden Valley 5800 parcel, owned by Rhodes Homes, is sufficiently

simulated by a 1 ftlyr ongoing regional decline rate over 100 years.

10. Based on pumping test data for wells in the Property area, the

geometric mean hydraulic conductivity for the principal aquifer is

calculated to be about 100 gallons per day per square foot (gpd/ft2).

Based on data obtained for well GV-1 and on geophysical data for

the Property area, average saturated thickness of the aquifer at the

GoldenValIeyAdeqRept.text.July2005.doc
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Property area is estimated to be more than 750 feet. To provide a

conservatively small estimate of saturated aquifer thickness for

modeling purposes, a value of 550 feet was used. Based on this

information, an average aquifer transmissivity of 55,000 gallons per

day per foot width of aquifer (god/ft) was used to simulate impacts of

pumping for the model.

11. Gillespie and Bentley (1971) estimated that specific yield of the

principal aquifer in Sacramento Valley ranges from 0.05 to 0.10.

Results of drilling for well GV-1 suggest that unconfined aquifer

conditions occur in the Property area. Therefore, a specific yield of

0.07 was used to simulate impacts of proposed pumping at the

Property for the model.

12. Projected water demands were estimated for the proposed

development based on the projected number of residential units and

acreages for other land uses identified by Rhodes Homes. Types of

residential lots include only single family, residential water demands

include interior and exterior uses. Other water demands include:

interior and exterior demands for commercial property and schools,

and landscaping demands for right-of-ways, easements, and parks.

In addition, water demands for construction water and for lost and

unaccounted for water were included. The projected total water

demand following build out is estimated to be about 14,714 AFlyr.

13. Projections of 100-year drawdown resulting from estimated

groundwater pumping for water supply at the Property were made

using the computer software "THWELLS" (van Der Heijde, 1996).

Based on depth to bedrock contours, groundwater level contours,

•
GoldenValleyAdeqRept.text.Juily2005.do¢
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regional gravity survey data, and records for wells in the basin, two

hydrologic barrier boundaries were simulated to represent the basin

bounding faults along the east and west margins of the basin floor

(Figures 1 and 5). In addition, although available data do not

support the existence of a hydrologic barrier boundary between the

Sacramento and Detrital Valleys, such a boundary was added to the

model to address concerns voiced by ADWR staff at a preliminary

project meeting held on June 7, 2005.

14. Table D-1 and Figure 5 show the simulated drawdown caused solely

by the proposed pumping at the property; the regional groundwater

level decline of 1 ft/yr (100 feet over 100 years of pumping) must be

added to the drawdown shown. Maximum simulated groundwater

level drawdown from all sources of pumping, including the regional

groundwater level decline, is about 399 feet at Pumping Well 5

(Table D-1), which is the sum of the simulated drawdown due to

pumping at the property (299 feet) plus 100 feet of regional

groundwater level decline. Therefore, the resulting maximum depth

to water after 100 years at Pumping Well 5 is projected to be about

1,154 feet bis, which is the average current depth to groundwater at

the Property of 755 feet bis plus the simulated drawdown of 399 feet.

15. Projected 100-year impacts of pumping for water supply for the

proposed development indicate that less than 300 feet of additional

drawdown will be required to meet the needs of the development,

and sufficient groundwater is available to serve the development and

meet all ADWR requirements.

-

•
-
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July 2005
REPORT

REGIONAL HYDROGEOLOGY, SOURCE OF WATER SUPPLY,
AND PROJECTED 100-YEAR DRAWDOWN IMPACTS

IN THE VICINITY OF THE
GOLDEN VALLEY SOUTH MASTER PLANNED COMMUNITY

MOHAVE COUNTY, ARIZONA

Prepared for'
RHODES HOMES -- ARIZONA LLC

INTRODUCTION

On behalf of RHODES HOMES - ARIZONA LLC ("Rhodes Homes"), Errol L.

Montgomery & Associates, Inc. (M&A) has prepared this report to document results

of review and analysis of hydrogeologic information for the vicinity of the proposed

development identified as the Golden Valley South Master Planned Community in

Mohave County, Arizona. The proposed development is referred to as the Rhodes

Golden Valley 5800 site in some previous documents. The purpose of this review

and analysis is to evaluate the potential for development of a 100-year groundwater

supply to serve the proposed Golden Valley South development. This report

includes a summary of available hydrogeologic data, calculation of water demands

for the development based on projected land-use information provided by Rhodes

Homes, development of an analytical model for the study area, and use of the model

to project impacts of groundwater pumping for the 100-year water supply for the

1 -

-

GoldenVa1leyAdeqRept.texLJuly2005.doc



g
ERROL L. MONTGOMERY & ASSOCIATES, INC.

proposed development. This report comprises Attachment 5 of the Application for

Analysis of Water Adequacy being submitted to Arizona Department of Water

Resources (ADWR).

GoldenvalleyAdeqRept.text.July2005.doc
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DESCRIPTION OF STUDY AREA

The study area is located in the Mohave Desert, which is a transitional area

separating the Great Basin Desert to the north and the Sonoran Desert to the south

(Rescore, 1991). Figure 1 is a location map for the study area. The parcels

comprising the proposed Golden Valley South Master Planned Community are

identified as the "Property", and are located in a norther part of Sacramento Valley

known as Golden Valley. The Property includes approximately 5,800 acres (Stanley

Consultants Inc., 2005) south of State Highway 68, west of interstate Highway 40,

and north of U.S. Highway 66 (Figure 1). Title reports demonstrating property

ownership are given in Attachment 4 of the Application.

The proposed development is shown on the prel iminary plat in Attachment 2

of  the Application and includes presently undeveloped desert land located in parts of

9 sect ions of  land south f rom Shinarump Road (Sect ions 2,  s,  4,  8,  9,  10,  11,  14,

and 16,  Township 20 North,  Range 18 W est),  and a quarter sect ion of  land north

f rom Shinarump Road (southwest quarter of  Section 34, Township 21 North, Range

18 W est).  This report  describes water demands and impacts f rom development of

the parce l s cur rent l y  owned by  Rhodes Hom es. Hydrogeologic condi t ions are

summarized for the area shown on Figure 1, which is def ined by the basin boundary

on the north, east,  and west, and by an arbi trary east-west boundary located south

from Yucca, Arizona, approximately coinciding with the south boundary of  Township

17 North. The study area comprises the entire northern part of  Sacramento Valley.
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HYDROGEOLOGIC CONDITIONS

Sacramento Valley has a semi-arid climate characterized by hot summers

and mild winters, average annual precipitation ranges from about 7.6 inches at

Yucca, in the south part of the study area, to about 10.5 inches at Kingman,

northeast from the Property (Wester Regional Climate Center, 2005). Streams in

Sacramento Valley are generally ephemeral and flow only in direct response to

storm water runoff events, therefore, groundwater is the only reliable source of

water. The valley floor in the north part of Sacramento Valley consists of gently

sloping, coalescing alluvial fans that extend from the mountain fronts on the west

and east margins of the elongate basin and meet along the Sacramento Wash

channel, which flows south through the basin and is tributary to the Colorado River.

Sacramento Wash flows along the west boundary of the Property; The valley floor

in the north part of Sacramento Valley slopes southward from an aldtude of about

3,420 feet above mean sea level (mal) at the topographic divide with Detrital Valley

about 1.5 miles southwest from Grasshopper Junction to about 1,700 feet mal near

Yucca, Arizona. Maximum altitudes in the basin range from 5,216 feet mal near

Mount Nutt in the Black Mountains on the west to 8,417 feet mal at Hualapai Peak in

the Hualapai Mountains on the east. Groundwater and surface water flow exits the

basin to the Colorado River valley near Topock, Arizona, altitude of land surface at

Topock is about 460 feet mal. Groundwater also leaves the basin by pumping from

wells.

A literature search was conducted to obtain published reports for the area

that contain relevant hydrogeologic information. Sources of hydrogeologic

information used for this study include publications and data files of the U.S.

Geological Survey (USGS), ADWR, the Arizona Geological Survey, the Nevada

Bureau of Mines and Geology, the Utah Geological Association, universities, and

GoldenValleyAdeqRept.text.J uly2005.doc
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private consultants. In addition, production water well GV-1 (ADWR registration

number 55-901789) was constructed and tested for Rhodes Homes one-half mile

north of the Property at state cadastral location (B-21 -18)34dba. Data obtained from

these sources include: 1) well construction details, 2) reported well pumping rates,

3) groundwater level data, 4) groundwater quality data, 5) lithology, physical, and

structural characteristics for geologic units, and 6) aquifer parameters and pumping

test data .

An inventory of well records for the study area shown on Figure 1 is given in

Table 1. To focus on the aquifers in the study area that are important to water

supply for the Property, Table 1 and Figure 1 exclude wells located in the bedrock

areas shown on Figure 1. The well numbering system for the State of Arizona is

described in Appendix A. A lithology log for new production water well GV-1 is

given in Appendix B.

PREVIOUS INVESTIGATIONS

. Literature reviewed and used for preparation of this summary hydrogeologic

report is listed in the References Cited section. Previous investigations by Richard

and others (2000) document geology of  the mountain ranges that bound the

groundwater basin in which the Property lies. Data for the groundwater system and

hydrogeologic conditions beneath the floor of Sacramento Valley are available from

results of drilling and testing selected wells in the basin. For the Property area,

lithology logs and pumping test results are available for deep wells constructed for

the Mineral Park mining operations (Gillespie and Bentley, 1971 ), Golden Valley

County Improvement District (GVCID) No. 1 (Mar era, inc., 1991), Griffith Energy,

L.L.C. (Mar era, inc., 1999), and Rhodes Homes (this report). Gillespie and
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others (1966), Gillespie and Bentley (1971), and Rescore (1991) provide

groundwater basic data and analyses of the hydrogeologic system in the Property

area.

A key aspect of the hydrogeologic conditions in Sacramento Valley is the

complex structural geology of the region, which affects the geometry, boundaries,

and lithology of the groundwater aquifers. Numerous studies have been published

for the geologic evolution of the norther Colorado River extensional corridor in

northwest Arizona and southern Nevada and the transition from the Colorado

Plateau to the Basin and Range Physiographie Province. Faulds and others (2001 )

provide a particularly useful compilation and synthesis of the regional structural and

geologic conditions that affect the Sacramento Valley groundwater system.

GEOLOGIC CONDITIONS

The Properly is located in the north-central part of an elongate structural

basin bounded on the east by the north-northwest-trending Cerbat Mountains and

Hualapai Mountains, and on the west by the north-northwest-trending Black

Mountains (Figure1). The Sacramento groundwater basin is further bounded on

the north by a groundwater and surface water divide with Detrital Valley and on the

south by the Mohave and McCracken Mountains. South of the study area, the

norther and southern parts of Sacramento Valley coalesce and both surface water

and groundwater exit the basin westward toward the Colorado River near Topock,

Arizona. The entire basin is about 70 miles long from north to south and is an

average of about 20 miles wide from east to west, total area of the basin is about

1,500 square miles (Rescore, 1991). The study area is underlain by Quaternary

and Tertiary alluvial sediments that were deposited in the structural basin, which

GoldenVaIIeyAdeqRepttext.July2005.doc



14
ERROL L. MONTGOMERY & ASSOCIATES, INC.

encompasses the main part of Sacramento Valley. Extent of the alluvial basin is

generally defined by fault-block mountain ranges, characteristic of the Basin-and-

Range physiographic province.

The mountain ranges are composed chiefly of uplifted Precambrian

metamorphic and igneous rocks that have been intruded by younger igneous rocks.

The Cerbat Mountains to the northeast and the Hualapai Mountains to the east are

composed primarily of Precambrian granitic igneous rocks and gneiss with some

schist (Gillespie and Bentley, 1971 ). The Black Mountains to the west are

composed primarily of Tertiary, and Cretaceous (?) and Tertiary volcanic rocks with

some Precambrian metamorphic rocks (Gillespie and Bentley, 1971). The older

volcanic rocks consist of a thick sequence of andesine and ratite flows and tuff beds,

and form the main mass of the Black Mountains (Gillespie and Bentley, 1971). The

younger volcanic rocks consist of basalt flows, basaltic andesine flows and tuff, and

rhodolite tuff and Ignimbrites, these rocks crop out over large areas near Kingman,

where they are the principal aquifer for the Kinsman well field, and in the Black

Mountains (Gillespie and Bentley, 1971). The younger volcanic rocks are

interbedded with the older alluvium in the basin-fill deposits. The mountain ranges

and alluvial basin are associated with a complex structural history of extensional

faulting that occurred chiefly between 15 and e million years ago (Anderson and

others, 1992).

The Sacramento Valley groundwater basin is filled with a thick sequence of

alluvial deposits of Tertiary to Quaternary age that overlies fractured granitic,

metamorphic, and volcanic bedrock units, and is interbedded with younger volcanic

rocks at some locations. The bedrock units form the basal and lateral boundaries of

the basin and yield small quantities of groundwater to wells, except where

abundantly fractured. The basin-fill alluvial deposits comprise the principal

groundwater aquifer, thickness of these deposits ranges from a featheredge at the

C
GoldenvalleyAdeqRept.text.Jwy2005.doc



15
ERROL L. MONTGOMERY & ASSOCIATES, INC.

mountain fronts to possibly more than 4,000 feet in the north part of the basin

(Gillespie and Bentley, 1971). Depth to bedrock contours,  as def ined by

Oppenheimer and Sumner (1980), are shown on Figure 1 for the north part of the

basin. The alluvial basin-fill deposits in Sacramento Valley have been divided into

three major units: younger alluvium, intermediate alluvium, and older alluvium

(Gillespie and Bentley, 1971 ).

Younger Alluvium

The younger alluvium of Holocene age consists of unconsolidated gravel,

sand, silt, and clay deposited on alluvial slopes and flood plains and in stream

channels (Wilson and Owen-Joyce, 1994). The deposits chiefly contain fragments

of granite, schist, gneiss, and volcanic rocks and range in thickness from a few feet

to as much as 50 feet (Gillespie and Bentley, 1971 ). Where penetrated by well GV-

1 near the Property (Figure 1), the lithology log suggests that younger alluvium may

have been penetrated from land surface to a depth of 40 feet below land surface

(bis) based on grain size distribution (Appendix B). This unit is important for

conveying recharge of storm water runoff to deeper units along stream channels, but

generally is not important as a source of groundwater for wells in Sacramento

Valley, except where it may be saturated in mountain stream channels.

Intermediate Alluvium

The intermediate alluvium may be of Pleistocene and Tertiary age and is an

extensive near-surface deposit underlying the valley floor (Gillespie and Bentley,

1971 ). The deposits chiefly contain weakly to moderately consolidated fragments of

granite, schist, gneiss, and volcanic rocks and range in thickness from 200 to 500•
GgldeI'lvglleyAdeqRgp\_{ex1__J uly2005.doc
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feet (Gillespie and Bentley, 1971). Where penetrated by well GV-1 near the

Property (Figure 1), the lithology log suggests that the intermediate alluvium may

have been penetrated from 40 to 400 feet bis based on grain size distribution and

Iithification (Appendix B). This unit is important for conveying recharge of storm

water runoff to deeper units along stream channels and mountain fronts, but occurs

chiefly above the groundwater table and, therefore, is generally not important as a

source of groundwater for wells in Sacramento Valley.

Older Alluvium

The older alluvium of Tertiary age was deposited in alluvial fans that extend

from the surrounding mountain ranges into the valley floor and consists of weakly to

moderately consolidated gravel, sand, silt, and clay (Wilson and Owen-Joyce, 1994).

The mineralogy and rock type of the older alluvium sands . and gravels are

representative of the source rocks in the surrounding mountains that have shed into

the basin by erosive processes. Where penetrated by well GV-1 near the Property,

this unit consists chiefly of gravel, sand, and clay interbedded with lava flow rock

and some tuff (Appendix B).

Granitic bedrock was encountered in well GV-1 at a depth of 1,550 feet bis,

therefore, if the upper contact of the unit is at 400 feet bis, thickness of the unit is

1,150 feet at well GV-1. Geophysical data indicate that depth to bedrock and

thickness of the unit increases from east to west across the Property (Gillespie and

Bentley, 1971, Oppenheimer and Sumner, 1980). Depth to bedrock at well GV-1

(1 ,550 feet bis) is about one-half the depth projected by Oppenheimer and Sumner

(1980) (nearly 3,200 feet bis) (Figure 1), however, data for other deep wells, such

as the Christmas Tree wells by Santa Claus [well (B-22-18)4bbb with total depth of

2,510 feet bis and well (B-22-18)5dac with total depth of 2,437 feet bis (Table 1)] are

consistent with the depth to bedrock contours of Oppenheimer and Sumner (1980).
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A seismic refraction survey was conducted under USGS direction to measure

thickness of the basin-fill alluvium along an east»west profile at the south boundary

of the Property (Gillespie and Bentley, 1971). The USGS interpreted results of this

survey to indicate that depth to bedrock increases from the east and west margins of

the basin floor to a maximum depth of 4,400 feet bis about 1 mile due south of the

westernmost boundary of the Property at the southwest corner of Section 8,

Township 20 North, Range 18 West (Gillespie and Bentley, 1971 ). Depth to bedrock

interpreted by USGS where well GV-1 is projected south orthogonally to the seismic

profile is about 1,650 feet bis, which correlates well with the depth to bedrock at well

GV-1 (1,550 feet bis). These relations indicate that depth to bedrock and thickness

of the older alluvium unit increase from east to west across the Property and are

maximum near the west boundary of the Property, as shown on Figure 1.

The older alluvium unit is the principal aquifer for virtually all of the existing

production water wells in the non-bedrock areas of Sacramento Valley. The lower

part of the unit lies below groundwater table and reported yield to wells ranges from

a few gallons per minute (rpm) to more than 2,000 rpm (Table 1), most reported

yields are small due chiefly to the pump capacity selected for domestic or stock use

and are not representative for production capacity of the unit. At well GV-1, located

immediately north from the Property (Figure 1), depth to non-pumping groundwater

level in the older alluvium unit was about 765 feet bis and sustainable yield of the

well exceeded the maximum capacity of the test pump, which was about 2,500 rpm.

GEOLOGIC STRUCTURAL FEATURES

Sacramento Valley lies in the northern Colorado River extensional corridor

and the transition area from the Colorado Plateau to the Basin and Range
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Physiographic Province. Extreme Cenozoic structural extension occurred in this

region and was accompanied by extensive systems of high and low angle normal

faults, Iistric normal faults, thrust faults, detachment faults, and strike-slip faults. The

structural features of Sacramento Valley are classified in the Whipple domain, which

comprises a system of east-dipping normal faults and west-tilted fault blocks (Faulds

and others, 2001). This structural system is believed to be associated with

abundant fracturing of bedrock and overlying lithifled rock units.

The Sacramento basin is a graven developed between the major, gently east-

dipping Mockingbird Mine fault on the west and the west-dipping Cerbat Mountains

fault on the east (Faulds and others, 2001). These faults are associated with the

model boundaries described later in this report.

Inspection of residual Bouguer anomaly gravity data for Sacramento Valley

indicates that the low-gravity structural trough that is the basin graven extends north

and south from the Rhodes Homes Properly. These data, together with other well

data and geophysical data for the basin, demonstrate that the principal aquifer in

Sacramento Valley is extensive, thick, and contiguous throughout most of the basin,

and provides a good source of adequate groundwater supply to the proposed

Rhodes Homes development.

ADWR has raised the concern that an aquifer boundary may occur at the

surface water divide between Sacramento and Detrital Valleys. The deep wells

nearest to that area are the Christmas Tree wells near the town of Santa Claus

(Table 1; Figure 1), and include: Christmas Tree well no. 2 [(B-23-18)33cbc2], with

a total depth of 2,132 feet bis and depth to water of 1,236 feet bis, Christmas Tree

well no. 3 [(B-22-18)4bbb], with a total depth of 2,510 feet bis and depth to water of

1,207 feet bis, and Christmas Tree well no. 4 [(B-22-18)5dac], with a total depth of

2,437 feet bis and depth to water of 1,194 feet bis. The logs for these wells indicate
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that bedrock was not encountered, these wells are within 4 miles of the surface

water divide (Figure 1). These data indicate there is a substantial saturated

thickness of the principal aquifer near the divide and, in the absence of any

recognized major fault crossing the basin between the wells and the divide, suggest

that an aquifer boundary does not occur between the two basins.

AQUIFER HYDRAULIC PROPERTIES

Important aquifer hydraulic properties that control rate of groundwater

movement and amount of groundwater storage in the aquifer include transmissivity,

hydraulic conductivity, and specific yield or storage coefficient. Transmissivity is

defined as the rate of groundwater movement under a 1:1 hydraulic gradient through

a vertical section of an aquifer 1 foot wide and extending the full saturated thickness

of the aquifer (Theis, 1935). Units for transmissivity are gallons per day per foot

width of aquifer (god/ft). Transmissivity is a measure of the ability of an aquifer to

transmit groundwater and is equal to the product of hydraulic conductivity and

saturated thickness of the aquifer. Hydraulic conductivity is defined as the rate of

groundwater movement, under a 1:1 hydraulic gradient, through a unit area of

aquifer material (Heath, 1989). Hydraulic conductivity has units of gallons per day

per square foot (gpdlft2)_ Hydraulic conductivity is also commonly expressed in units

of feet per day (ft/day), which is gpd/fl2 divided by 7.48 gallons per cubic foot.

Specific yield is defined as the volume of water that would drain from a unit volume

of aquifer material and is dimensionless, this term is applied to unconfined aquifers.

Storage coefficient is defined as the volume of water released from storage in a unit

prism of an aquifer when the hydraulic head is lowered a unit distance, this term is

applied to confined aquifers (Heath, t 989).
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A search of ADWR records, USGS publications, and consultants reports

yielded little pumping test information for wells in the Sacramento Valley

groundwater basin. However, the available data are for wells located at or near the

Rhodes Homes Property. Construction details for wells in the ADWR well records

for Sacramento are summarized in Table 1. In addition, a pumping test was

conducted by MM for the principal aquifer at new production water well GV-1 ,

located immediately north from the Property (Figure 1).

Well GV-1 Pumping Tests

From June 2 to June 12, 2005, a step-rate pumping test and a constant-rate

aquifer test were conducted at well GV-1. During the tests, the following parameters

were monitored: depth to water level, instantaneous discharge rate, total volume of

groundwater pumped, discharge pressure, and water quality parameters. Discharge

rate was monitored using a mechanical flow meter and an orifice plate and

manometer. Depth to groundwater level in the pumped well was monitored using

both an electronic transducer connected to a datalogger and an electric water level

sounder. Depth to groundwater level monitored using the transducer was calibrated

using an electrical sounder before and after testing operations. Drawdown

measured using the transducers was generally the same as drawdown measured

using the sounder. Transmissivity was calculated from aquifer test results using the

Cooper-Jacob graphical method (Cooper and Jacob, 1946).

On June 2 and 9, 2005, a step-rate pumping test was conducted at well GV-1

to select a sustainable pumping rate for the subsequent 24-hour constant-rate

aquifer test and to evaluate well efficiency. During the step-rate test, the well was

pumped for five periods (steps) of 120 minutes. During each step, a constant

discharge rate was maintained. However, near the end of the third step conducted

on June 2, pumping was stopped at the request of Mohave County until a culvert
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could be installed where the discharge water crossed Shinarump Road. The step

test was resumed on June 9 after the culvert was installed and the third step was

repeated. Discharge rate was increased for each subsequent step. At the end of

the step-rate test, the pump was shut off and groundwater level was allowed to

recover before conducting the aquifer test.

On June 10, 2005, a constant-rate aquifer test was conducted at well GV-1 .

Duration of the pumping period was 24 hours. A nearly constant discharge rate of

about 2,020 rpm was maintained for the entire pumping period. All measurements

for discharge rate were within 2 percent of the average pumping rate of 2,020 rpm.

The pumping period was followed by a 24»hour recovery period. Results of the
aquifer test are shown in Figures s and 4.

Pre-pumping depth to groundwater level was about 765 feet bis. Initial

groundwater level drawdown was very rapid due to removal of water from wellbore

storage. Subsequently, depth to groundwater level changed very slowly. Maximum

drawdown after 24 hours of pumping was about 112 feet. Specific capacity was

18 gprWft after 24 hours of pumping.

Transmissivity calculated using the aqui fer test data ranged from

200,000 god/ft for the pumping period to 700,000 god/ft for the recovery period. The

transmissivity calculated for the recovery period is not affected by well efficiency or

borehole "skin effects' due to non-laminar flow near the wellbore and, therefore, is

considered to be more representative for the principal aquifer at the GV-1 location.

However, to provide conservative modeling results for impact of pumping at the

Property, the transmissivity calculated for the pumping period was used for

estimating an average transmissivity for the basin.
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WELL
IDENTIFIER

WELL
NAME

TEST
DATE

TRANSMISSIVITY
(gpdm)

AVERAGE
HYDRAULIC

CONDUCTIVITY

(gpd/f1')

REFERENCE

B(20-18)4 bob MP-5
P re
1971

46,000 70 Gillespie and Bentley (1971 )

B(21 -18)32 doc MP-1
Pre-
1971

35,000 70 Gillespie andBentley (1971 )

(B-21-18)34dba GV-1 2005 200,000 435 Montgomerya Associates

(B-19-18) 10cdd #1 1999 76,000 115 Monera, Inc. (1999)

(B-21 -19) 13ddd GVCID-1 #1 1991 17,000 42 Mantra, Inc. (1991 )

(B-21 -19)25aaa GVCID-1 #2 1991 37,000 106 Monera, Inc. (1991 )
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Parameters Used for Model

Available data for aquifer hydraulic parameters reported for pumping tests

conducted for the principal aquifer in the north part of Sacramento Valley are

summarized as follows:

Based on these data, the geometric mean hydraulic conductivity is about

100 gpd/ft2. Based on data obtained for well GV-1 and on geophysical data for the

Property area, average saturated thickness of the aquifer at the Property area is

estimated to be more than 750 feet. To provide a conservatively small estimate of

saturated aquifer thickness for modeling purposes, a value of 550 feet was used.

Based on this information, an average aquifer transmissivity of 55,000 god/ft was

used to simulate impacts of pumping for the model.

Gillespie and Bentley (1971) estimated that specific yield of the principal

aquifer in Sacramento Valley ranges from 0.05 to 0.10. Results of drilling for well

GV-1 suggest that unconfined aquifer conditions occur in the Property area.
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Therefore, a specific yield of 0.07 was used to simulate impacts of proposed

pumping at the Property for the model.

OCCURRENCE AND MOVEMENT OF GROUNDWATER

Groundwater in the older alluvium unit in the north part of Sacramento Valley

generally moves from north to south, as shown on Figure 1, in the same direction as

ephemeral surface water flow in Sacramento Wash (Rescore, 1991). Altitude of

groundwater level in spring 1990 ranged from 1,800 feet mal north of State Highway

68 to 1,500 feet mal at Yucca (Rescore, 1991 ). Average hydraulic gradient of

groundwater movement across the Property at that time was about 0.002, or 10.4

feet per mile. Altitude of groundwater level measured in the older alluvium unit was

about 1,794 feet mal in June 2005 at well GV-1 [(B-21-18)34dba], located

immediately north of the Property (Table 1).

The volume of groundwater in storage in the principal Sacramento Valley

aquifer system far exceeds the annual volume of recharge and discharge of

groundwater in the basin. Estimates for groundwater in storage and for recharge to

the aquifer have been reported by several authors and range widely. These topics

are not addressed herein because it is assumed that no recharge occurs for

projections of drawdown impact from proposed pumping at the Rhodes Homes

Property. This assumption is commonly made for water adequacy studies to provide

conservatively large projections of impact.
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DEPTH TO GROUNDWATER LEVEL

In November 1995, depth to groundwater in the principal aquifer in

Sacramento Valley ranged from about 300 feet bis at Yucca [(B-17-18)12bca] in the

south part of the basin to about 1,235 feet bis near Santa Claus [(B-23-18)33cbc2] in

the north part of the basin(Table 1).

Depth to groundwater in the principal aquifer in June 2005 at well GV-1 [(B-

21 -18)34dba], located immediately north of the Property, was 765 feet bis(Table 1).

Depth to groundwater in August 2004 at well (B-20-18)22aac, located immediately

south of the Property, was about 744 feet bis. The current average depth to

groundwater at the Property is estimated to be about 755 feet bis. Therefore, it is

assumed that the available groundwater level drawdown above the 1,200-foot

ADWRwater adequacy criterion is 445 feet.

EXISTING WELLS AND CURRENT GROUNDWATER PUMPING

Records for 440 wells within the study area were compiled from the ADWR

"55" well registry, "35"well registry, and Groundwater Site Inventory databases, and

are summarized inTable 1. Wells within the study area are shown on Figure 1.

Reported pumping rates for wells in the Property area range from a few rpm

to more than 2,000 rpm (Table 1). Historic pumping from wells in the study area is

poorly documented, except for the Griffith Energy power plant wells, public water

supply wells for Valley Pioneers Water Company and Golden Valley County

Improvement District No. 1 (GVCID), and anecdotal information for past use of the•
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Mineral Park wells. Records are poor for pumping for other domestic, industrial,

irrigation, stock, and other small capacity uses.

CHANGE IN GROUNDWATER LEVELS

A hydrograph of groundwater level altitude for selected wells across the north

part of Sacramento Valley is shown on Figure 2. Groundwater levels during the last

40 years have not changed substantially for wells near or at the Property. Prior to

1990, groundwater pumped from the DuvallCypress production wells to supply the

Mineral Park Mine operations comprised the majority of groundwater withdrawals

from the basin. After 1990, these wells were transferred to Valley Pioneers Water

Company and are presently used at a fraction of the rate used for the mine.

Three wells shown on that are pertinent for evaluating rate of

groundwater level change at the Property are:

Figure 2

1. well (B-20-18)22aac, located immediately south of the Property

(Figure 1);

2. Mineral Park Well No. 5 [(B-20-18)4bbb], located in the north part of

the Property; and

Mineral Park Well No. 2 [(B-21-18)30abb], located about 3 miles

northwest of the Property.

From 1965 to 1990, average rate of groundwater level decline was 0.29 feet per

year (ft/yr) at well (B-20-18)22aac, 0.51 fllyr at well (B-20-18)4bbb, and 1.15 ft/yr at

well (B-21-18)30abb. From 1990 to 1995, average rate of groundwater level rise
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was 0.06 feet per year (ftlyr) at well (B-20-18)22aac, 0.20 ft/yr at well (B-20-18)4bbb,

and 3.16 ftlyr at well (B-21-18)30abb.

Based on the current groundwater withdrawals at the large production wells in

the area versus past withdrawals, it was considered appropriate to add a simulated

regional decline of 1 ft/yr to the projected drawdown impact for the model to

represent future pumping from active wells in the area. This 1 ft/yr regional decline

is designed to simulate both the ongoing current demand of the area and increased

future stumpage for Pioneer's Valley Water Company for additional committed

demand they will likely serve in the future. Many of the preplatted lots in Golden

valley lie within the service area for Valley Pioneer's Water Company or GVCID.

COMMITTED DEMAND

According to the Golden Valley Area Plan (Mohave County, 2002), there are

several areas of Golden Valley South that have pre1965 platted subdivisions. The

purpose and intent of the GVCID is to provide future water and road improvements

to those subdivisions through their current designation of water adequacy. it is

reasonable to assume that the current and committed demand within the area of

Golden Valley 5800 parcel, owned by Rhodes Homes, is sufficiently simulated by a

1 ftlyr ongoing regional decline rate over 100 years.

•
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Data obtained from the Arizona Department of Environmental Quality (ADEQ)

1999 baseline study of ambient groundwater quality in the Sacramento Valley basin

(ADEQ, 2001) are summarized in Appendix c. Results indicate that groundwater

quality in the central parts of  the basin generally meets U.S. Environmental

Protection Agency (EPA) primary maximum contaminant levels (McLs) for drinking

water (EPA, 2002). Groundwater samples from selected wells at the margins of the

basin have been found to contain elevated concentrations of nitrate, gross alpha,

fluoride, and/or total dissolved solids.
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C

a n

a l

Results of laboratory chemical analysis and measurements of field water

quality parameters for depth-specific samples and a composite well head sample

obtained from Rhodes Homes well GV-1 [B(21-18)34dba] are summarized in

Table 2. Results indicate that, although elevated concentrations of arsenic were

detected in the groundwater sample obtained in the depth interval from 1,160 to

1,180 feet bis during pilot borehole testing, chemical quality of the composite well

head sample obtained from the completed well at the end of the 24-hour pumping

test is excellent and meets all requirements for a new source of public water supply

as defined by ADEQ.

nm

an

-

A search of Internet on-line data files for locations of WQARF and Superfund

sites designated by ADEQ did not indicate the presence of contaminant sites in the

study area.
-

Q

19

-

I

•

•
1 -

-
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I-

a l

COLORADO RIVER ACCOUNTING SURFACE

nvq

nd

Wilson and Owen-Joyce (1994, p, v) define the "accounting surface" that is

administered by the U.S. Bureau of Reclamation for the Colorado River corridor as

follows:

41-

1

*Ill

"The accounting surface represents the elevation and slope of the
unconfined static water table in the river aquifer outside the flood plain
and the reservoirs of the Colorado River that would exist if the river
were the only source of water to the river aquifer. The accounting
surface was generated by using profiles of the Colorado River and
water-surface elevations of reservoirs, lakes, marshes, and drainage
ditches."

11-

-

Further, Wilson and Owen-Joyce (1994, p. 6) establishes the following criteria to

determine if wells impact the Colorado River subflow:

-

41- Wells that impact the river subflow' 'Wells that have a static water-
level elevation equal to or below the accounting surface are presumed
to yield water that will be replaced by water from the river."

-

-

Wells that do not impact the river subflow: "Wells that have a static
water-level elevation above the accounting surface are presumed to
yield water that will be replaced by water from precipitation and inflow
from tributary valleys."-

-

-

-

There are several factors that ensure production wells for the proposed

Rhodes Homes development will not impact the river subflow by these criteria. The

Property lies outside the accounting surface for Sacramento Valley. In addition,

altitude of the groundwater table in the older alluvium unit measured in wells

(Table 1) at or near the Property are more than 1,200 feet above the accounting

surface, as demonstrated below:
Q

-

-

•
Q

Q
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CADASTRAL
LOCATION

WELL
NAME

WELL
DEPTH

(feet,
bis)

LAND
SURFACE
ALTITUDE
(feet, mal)

GROUNDWATER LEVEL ACCOUNT
-ENG

SURFACE
ALTITUDE
(feet, met)

FEET
ABOVE

ACCOUNT
-IN

SURFACE
DATE

MEASURED

DEPTH
(feet,
bis)

ALTITUDE
(feet, msi)

(B-20-18)
22aac

779 2,495 8/18/2004 743.9 1,751 455 1 .296

(B-20-18)
4bbb

MP-5 1 ,350 2,524 11/Q/1995 748.6 1 ,775 455 1 .320

(B-21 -18)
3rd be

GV-1 1 ,320 2,559 6/10/2005 764.71 1 ,794 455 1 ,ass
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Lastly, in order to obtain a statement of adequate water supply from ADWR, a

development can not draw down the water level in the aquifer below a depth of

1,200 feet without a variance. The accounting surface is more than 2,000 feet below

land surface at the Property. Therefore, wells used to withdraw groundwater under

an ADWR statement of adequate water supply for the proposed development are

not wells that would impact the Colorado River, according to criteria established by

Wilson and Owen-Joyce (1994),

9

•
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PROJECTED 100-YEAR WATER DEMAND

Projected water demands were estimated for the proposed development

based on the projected number of residential units and acreages for other land uses

identified by Rhodes Homes. Types of residential lots include only single family,

residential water demands include interior and exterior uses. Other water demands

include: interior and exterior demands for commercial property and schools, and

landscaping demands for right-of-ways, easements, and parks. In addition, water

demands for construction water and for lost and unaccounted for water were

included. The projected total water demand following build out is estimated to be

about 14,714 acrefeet per year (AFlyr). Details for the basis of the estimated water

demand are included in Attachment 1 of the Application for Analysis of Adequate

Water Supply.

GoldenVa!IeyAdeqRept.text.July2005.doc
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PROJECTED 100-YEAR IMPACTS FROM GROUNDWATER PUMPING

Projections of 100-year drawdown resulting from estimated groundwater

pumping for water supply at the Property were made using the computer software

"THWELLS" (van Der Heijde, 1996). This software solves the Theis equation to

compute drawdown for up to 100 wells and uses spatially uniform values for aquifer

parameters. A correction to the Thews equation was applied for simulation of

unconfined aquifer conditions. Data used in the THWELLS model are discussed

below and are summarized in tabular tom in Appendix D. Table D-1 gives the "x"

and 'y' model coordinates for pumping wells and image wells, and the pumping rate

simulated at each well location. Locations for wells included in the simulation are

shown on Figure 5, the well locations represent sites for pumping wells in the target

aquifer system and sites for image wells representing the effects of assumed

hydrologic barrier boundaries.

Based on data obtained for well GV-1 and on geophysical data for the

Property area, average saturated thickness of the aquifer at the Property area is

estimated to be more than 750 feet. To provide a conservatively small estimate of

saturated aquifer thickness for modeling purposes, a value of 550 feet was used.

Model transmissivity was assigned a value of 55,000 gpdlft to represent an

average value for the study area for the 100-year projection. The 55,000 god/ft

value is the product of the conservatively small average saturated aquifer thickness

assigned for the Property and the geometric mean of hydraulic conductivities

calculated from pumping test data for the Property area (100 gpd/ft2).

Based on depth to bedrock contours, groundwater level contours, regional

gravity survey data, and records for wells in the basin, two hydrologic barrier

GoldenVaIleyAdeqRept.text.July'2005.doc
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boundaries were simulated to represent the basin bounding faults along the east

and west margins of the basin floor (Figures 1 and 5). In addition, although

available data do not support the existence of a hydrologic barrier boundary

between the Sacramento and Detrital Valleys, such a boundary was added to the

model to address concerns voiced by ADWR staff at a preliminary project meeting

held on June 7, 2005.

The current average depth to groundwater at the Property is estimated to be

about 755 feet bis. Therefore, it is assumed that the available groundwater level

drawdown above the 1,200-foot ADWR water adequacy criterion is 445 feet.

Based on the current groundwater withdrawals at the large production wells in

the area versus past withdrawals and change in groundwater levels over the last 40

years, it was considered appropriate to add a simulated regional decline of 1 ft/yr to

the projected drawdown impact for the model to represent future pumping from

active wells in the area.

CONCEPTUAL MODEL

The hydrologic features and pumping regimens for the conceptual

groundwater model are summarized as follows:

• Barrier boundaries were assumed to be located east, west, and north
from the Property, representing barriers to groundwater flow along the
Black Mountains on the west, the Cerbat and Hualapai Mountains on
the east, and a bedrock high hypothesized by ADWR at the surface
water divide between the Sacramento and Detrital Valleys. These
boundaries define an elongated triangle encompassing the Property

GoldenValleyAdeqRept.text.July'2005.doc
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area. Locations for the barrier boundaries are shown on Figures 1

and 5.

• Image wells were simulated on the opposite side of each barrier
boundary.

• Saturated thickness of the aquifer was assumed to be 550 feet.

Aquifer parameters: Transmissivity (T) = 55,000 god/ft
Specific Yield (So) = 0.07

10 pumping wells were simulated on the Property, each well was
assigned a continuous pumping rate of 930 rpm for a total demand of
15,000 AF/yr (Figure 5; Table D-1 in Appendix D).

30 image wells were simulated in the model, and were each assigned
a pumping rate of 930 rpm to represent production pumping effects
(Figure 5; Table D-1 in Appendix D).

• Total simulation time = 100 years

• A total of 100 feet of additional drawdown was added to model results
to simulate a regional decline of 1 fUr.

GoldenValleyAdeqRept.texLJuly2005.doc
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PROJECTION OF 100-YEAR GROUNDWATER LEVEL DRAWDOWN

Results of model projections for a 100-year pumping period and a total

pumping rate of 15,000 AF/yr are summarized as follows:

• Simulations were conducted to project groundwater level drawdown for
100 years of pumping. `
Recharge was not included in the model projection.

Three barrier boundaries were simulated.

• Simulations were conducted for a 100-year period.
were based on projected future pumping rates.

Pumping rates

• Table D-1 and Figure 5 show the simulated drawdown caused solely
by the proposed pumping at the property, the regional groundwater
level decline of 1 fVyr (100 feet over 100 years of pumping) must be
added to the drawdown shown. Maximum simulated groundwater level
drawdown f rom al l  sources of  pumping, including the regional
groundwater level decline, is about 399 feet at Pumping W ell 5
(Table D-1), which is the sum of  the simulated drawdown due to
pumping  a t  the  property  (299 f ee t )  p lus 100 f ee t  o f  reg iona l
groundwater level decline. Therefore, the resulting maximum depth to
water after 100 years at Pumping Well 5 is projected to be about 1,154
feet bis, which is the average current depth to groundwater at the
Property of 755 feet bis plus the simulated drawdown of 399 feet.

• A hydrograph
year pumping period at the point of maximum drawdown in the well
f ield is shown on Figure 6. This hydrograph does not account for
regional groundwater level decline.

of projected groundwater level drawdown for the 100-

• Projected 100-year impacts of pumping for water supply for the
proposed development indicate that less than 300 feet of additional
drawdown will be required to meet the needs of the development, and
sufficient groundwater is available to serve the development and meet
all ADWR requirements.

GoldenValleyAdeqRept.temLJuIy2005.doc
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ERROL L. MONTGOMERY ac ASSOCIATES, INC.
CONSULTANTS IN HYDROGEOLOGY

Mr. Doug Dunham
ARIZONA DEPARTMENT OF WATER RESOURCES
Office of Assured Water Supply
500 n. 3rd Street
Phoenix, Arizona 85004

7949 EAST ACOMA DRNE, SUITE 100

SCOTTSDALE, ARLZONA 85260 (480) 948-7747

FAX: (480) 948-8737

www.elmontgomery.com

E-MAlL~ info@elmontgomery.com

r.
lJ

1"L»R.1& ¢4£.I£R PPM

ERROL L. MONTGOMERY, P.G.
WILLIAM R. VICTUR, P.G.
RONALD H. DEWITT,P.G.

MARK m. CROSS, P.G.
DE'INlS G. HALL, P.G.

TODD KEAY, P.G.
JAMES s. DAVIS, P.G.

M»CHAEL J. ROSKO, p.G.
CHARLES F. BAarea (1937-1999)

oAtaeL s. WEBER, P.G.
LESLIE T. KATZ, p.G.

;

July 15, 2005

Rx -!

I*4a. 9

L
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f* I:
1. 13

Dear Mr. Dunham:

Enclosed please find the materials that Errol L. Montgomery & Associates, Inc., has
prepared on behalf of American Land Management, LLC, in support of an Analysis of Water
Adequacy for the Golden Valley South Master Planned Community in Mohave County, Arizona.
The materials include copies of the following documents that we are submitting for your review
and approval.

1) Application for Arizona Department of Water Resources (ADWR) Analysis of Water
Adequacy

2) Hydrologic Study in Support of the Analysis of Water Adequacy

3) Copies of demand calculations for a lower density and maximum density development
utilizing data from ADWR and Mohave County

4) Copies of the preliminary Planned Unit Development

5) A notice of intent to serve as yet incomplete since water company negotiations are
underway with various potential providers

6) Ownership documents verifying ownership of all parcels listed in item 3 as belonging to
American Land Management, LLC

Although we are aware that not having the water company information finalized can
result in delays to a formal application, we do wish to proceed immediately with the Analysis of
Water Adequacy.

If you have any questions or require clarification of any documents in the application,
please do not hesitate to contact Greg Wallace or me.

Sincerely,

ERROL L. MONTGOMERY & ASSOCIATES, INC.

/4/8%
William R. Victor, P.G.

Enclosures (2 copies)

•
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ATTACHMENT V

Griffith Power P lant, Actua l ve rsus  P rojected Cumula tive  Wate r
Use , 2001 - 2006
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ATTACHMENT VI

Figure  2 - NAEP  Impa ct Ana lys is
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CALCULATION OF DRAWDOWN IN A HOMOGENEOUS, ISOTROPIC, CONFINED, LEAKY
CONFINED OR UNCONFINED AQUIFER WITH MULTIPLE PRODUCTION AND INJECTION
WELLS AND UNIFORM REGIONAL FLOW

NAEP  Impa c t Ana lys is

*********************** THWELLS ._ v e r s i o n ***********************

********************************** **********************************

REGIONAL FLOW GRADIENT
( p os i t i ve - - d ow n w ar d s - - i n  f l ow  d i r ec t i on )

UNCONFINED AQUIFER - THEIS EQUATION WITH JACOB' s CORRECTION

REGIONAL FLOW DIRECTION
( h o r i z on t a l  an g l e  i n  d eg r ees

c ou n t e r - c l oc k w i s e  f r om  p os i t i ve  x - ax i s )

REGIONAL FLOW OFFSET AT ORIGIN
( p os i t i ve  i n  d ow n w ar d s  d i r ec t i on )

WATER TABLE CORRECTION APPLIED

STORAGE COEFFICIENT

AQUIFER THICKNESS
TRANSMISSIVITY

AQUIFER THICKNESS

WATER TABLE CORRECTION APPLIED

0

770  [ f  t ]
33750 [ c pd / f  t ]

0

0  [ f t ]

770 [f t]

. 07

PAGE 1



*********************************************************** THWELLS _ PAGE 2

WELL NO. 1

WELL NO. 2

WELL NO. 3

X-COORDINATE
Y-COORDINATE

PUMPING/INJECTION RATE
TIME SINCE START PUMPING/INJECTION

X-CQQRDINATE
Y-COORDINATE

PUMPING/INJECTION RATE
TIME SINCE START PUMPING/INJECTION

X-COORDINATE
Y-COORDINATE

PUMPING/INJECTION RATE
TIME SINCE START PUMPING/INJECTION

PUMPING/INJECTION WELL DATA

690352 [f t]
1.274154E+07 [ft]
239040 [god]
14600 [day]

708931 [f t]
1.274927E+07 [ft]
239040 {cPd]
14600 [day]

650185 [ft]
1.272723E+07 [ft]
239040 [QPG]
14600 [day]



******+********************~J<***** R E S U L T S ******************* THWELLS -- P A G E 3

Y [f t]

Drawdown :Lm [f t]

<- x [ft] ->

636109 637209 638309 639409 640509 641609

%12686183.00
%12687283.00
%12688383.00
%12689483.00
%12690583.00
%12691683.00
%12692783.00
%12693883.00
%12694983.00
%l2696083.00
%12697183.00
%1269B283.00
%12699383.00
%12700483.00
%12701583.00
%12702683.00
%12703783.00
%12704B83.00
%12705983.00
%l2707083.00
%12708183.00
%12709283.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%12714783.00
%12715883.00
%12716983.00
%12718083.00
%12719183.00
%12720283.00
%12721383.00
%12722483.00
%12723583.00
%12724683.00
%12725783.00
%12726883.00
%12727983.00

0.379
0.399
0.420
0.441
0.464
0.487
0.512
0.537
0.564
0.591
0.620
0.650
0.681
0.713
0.746
0.781
0.817
0_854
0.892
0.931
0.971
1.013
1.055
1.099
1.142
1.187
1.231
1.276
1.319
1.362
1.403
1.441
1.477
1.508
1.535
1.557
1.572
1.581
1.583

0.388
0.408
0.429
0.452
0.475
0.499
0.524
0.551
0.578
0.607
0.637
0.668
0.700
0.734
0.769
0.805
0.842
0.881
0.921
0.963
1.006
1.050
1.096
1.142
1.190
1.238
1.286
1.335
1.384
1.431
1.477
1.521
1.561
1.598
1.629
1.653
1.671
1.681
1.684

0.396
0.417
0.439
0.462
0.486
0.511
0.537
0.564
0.593
0.622
0.653
0.685
0.719
0.754
0.790
0.828
0.867
0.908
0.951
0.995
1.040
1.087
1.136
1.186
1.237
1.289
1.342
1.396
1.450
1.503
1.555
1.605
1.651
1.693
1.729
1.758
1.779
1.791
1.793

0.404
0.426
0.448
0.472
0.496
0.522
0.549
0.577
0.607
0.637
0.669
0.703
0.737
0.774
0.811
0.851
0_B92
0.935
0.979
1.026
1.074
1.124
1.175
1.229
1.284
1.341
1.399
1.458
1.518
1.578
1.636
1.693
1.747
1.796
1.838
1.873
1.897
1.911
1.913

0.412
0.434
0.457
0.481
0.507
0.533
0.561
0.590
0.620
0.652
0.685
0.719
0.755
0.793
0.832
0.873
0.916
0.961
1.007
1.056
1.107
1.160
1.215
1.272
1.331
1.392
1.456
1.521
1.587
1.654
1.721
1.786
1.849
1.906
1.957
1.998
2.028
2.044
2.046

0.420
0.442
0.466
0.491
0.517
0.544
0.572
0.602
0.633
0.665
0.699
0,735
0.772
0.811
0.852
0.894
0.939
0.985
1.034
1.085
1.138
1.194
1.253
1.313
1.377
1.443
1.512
1.583
1.657
1.732
1,807
1.883
1.956
2.025
2.086
2.137
2.174
2.193
2.195



*********************** THWELLS _ version 4.01 ***********************

Y [f t] <- X [ft] ->

PAGE 4

636109 637209 638309 639409 640509 641609
12729083.00
%12730183.00
12731283.00
%12732383.00
12733483.00
%12734583.00
%12735683.00
12736783.00
%12737883.00
%12738983.00
12740083.00
%12741183.00
%12742283.00
%12743383.00
12744483.00
%12745583.00
12746683.00
%12747783.00
12748883.00
%12749983.00
%12751083.00
12752183.00
12753283.00
%12754383.00
%12755483.00
%12756583.00
12757683.00
%12758783.00
%12759883.00
%12760983.00
%12762083.00
%12763183.00
12764283.00
%12765383.00
%12766483.00
12767583.00
%12768683.00
12769783.00
%12770883.00
%12771983.00

1.579
1.568
1.551
1.529
1.503
1.473
1.440
1.404
1.367
1.329
1.290
1.251
1.212
1.173
1.134
1.096
1.059
1.023
0.987
0.953
0.919
0.886
0.854
0.823
0.793
0.763
0.735
0.707
0.680
0.654
0.629
0.605
0.581
0.558
0.536
0.514
0.494
0.473
0.454
0.435

1.678
1.665
1.645
1.619
1.589
1.554
1.516
1.476
1.434
1.392
1.349
1.306
1.263
1.221
1.180
1.139
1.100
1.061
1.024
0.987
0.952
0.917
0.884
0.851
0.820
0.789
0.759
0.731
0.703
0.676
0.650
0.625
0.600
0.576
0.553
0.531
0.510
0.489
0.469
0.449

1.786
1.770
1.746
1.715
1.679
1.639
1.596
1.550
1.503
1.456
1.409
1.362
1.316
1.270
1.226
1.183
1.141
1.100
1.060
1.022
0.984
0_948
0.913
0.879
0.847
0.815
0.784
0.754
0.726
0.698
0.671
0.645
0.619
0.595
0.571
0.548
0.526
0.504
0,483
0.463

1.904
1.884
1.855
1.818
1.775
1.728
1.678
1.627
1.574
1.522
1.470
1.418
1.368
1.319
1.272
1.226
1.181
1.138
1.096
1.056
1.017
0.979
0.943
0.908
0.874
0.841
0.809
0.778
0.748
0.720
0.692
0.665
0.638
0.613
0.589
0.565
0.542
0.520
0.498
0.478

2.034
2.009
1.973
1.928
1.877
1.822
1.764
1.705
1.646
1.588
1.531
1.475
1.421
1.368
1.318
1.269
1.222
1.176
1.133
1.090
1.050
1.011
0.973
0.936
0.901
0.867
0.834
0.802
0,771
0.742
0.713
0.685
0.658
0.632
0.607
0.582
0.559
0.536
0.514
0.492

2.178
2.146
2.101
2.046
1.984
1.919
1.852
1.785
1.719
1.655
1.592
1.531
1.473
1.417
1.363
1.312
1.262
1.214
1.169
1.125
1.082
1.041
1.002
0.964
0.928
0.893
0.859
0.826
0.794
0.764
0.734
0.705
0.678
0.651
0.625
0.600
0.575
0.552
0.529
0.507



*********************** THWELLS _ version 4.01 ***********************

12773083 . 00
%12774183 . 00
%12775283 . 00

Y [ft]

Y [ft]

636109
0 . 417
0 .399
0 . 382

637209
0 . 430
0 .412
0 . 394

<- X [ft] ->

< x [f t] >

638309
0 . 444
0 . 425
0 . 407

639409
0 ¢ 458
0 . 438
0 I 419

640509
0 . 472
0 .452
0 .432

641609
0 . 486
0 .465
0 . 445

PAGE 5

642709 643809 644909 646009 647109 648209

%12686183.00
12687283.00
12688383.00
%12689483.00
12690583.00
12691683.00
12692783.00
12693883.00
%12694983.00
%12696083.00
%12697183.00
12698283.00
12699383.00
%12700483.00
12701583.00
12702683.00
%12703783.00
12704883.00
%12705983.00
12707083.00
12708183.00
%12709283.00
12710383.00
12711483.00
12712583.00
12713683.00
12714783.00
12715883.00
%12716983.00
12718083.00
12719183.00
%12720283.00
%12721383.00
%12722483.00
%12723583.00
%12724683.00
%12725783.00

0.427
0.450
0.474
0.500
0.526
0.554
0.583
0.613
0.645
0.679
0.713
0.750
0_788
0.829
0.871
0.915
0.961
1.009
1.060
1.113
1.169
1.227
1.289
1.354
1.421
1.492
1.567
1.645
1.726
1.810
1.896
1.983
2.069
2.152
2.227
2.291
2.337

0.434
0.457
0.482
0.508
0.535
0.563
0.593
0.624
0.657
0.691
0.727
0.764
0.804
0.845
0.888
0.934
0.981
1.031
1.084
1.139
1.198
1.259
1.324
1.392
1.464
1.540
1.620
1.704
1.793
1.887
1.984
2.085
2.187
2.287
2.382
2.464
2.524

0.440
0.464
0.490
0.516
0.543
0.572
0.603
0.635
0.668
0.703
0.740
0_778
0.818
0.B61
0.905
0.952
1.001
1.052
1.107
1.164
1.224
1.288
1.356
1.427
1.503
1.584
1.669
1.760
1.857
1.961
2.070
2.186
2.307
2.430
2.550
2.658
2.742

0.447
0.471
0.497
0.523
0.551
0_581
0.612
0.644
0.678
0.714
0.751
0.791
0.832
0.875
0.920
0.968
1.019
1.072
1.128
1.187
1.249
1.315
1.385
1.460
1.539
1.624
1.714
1.812
1.917
2.030
2.152
2.284
2.426
2.576
2.731
2.879
3.000

0.452
0.477
0.503
0.530
0.559
0_589
0,620
0.653
0.688
0.724
0.762
0.802
0.844
0.888
0.935
0.983
1.035
1.089
1.146
1.207
1.271
1.339
1.411
1.488
1.571
1.659
1.754
1.857
1.969
2.091
2.225
2.373
2.537
2.719
2.918
3.126
3.315

0.458
0.483
0.509
0.537
0.566
0.596
0.628
0.661
0.697
0.733
0.772
0.813
0.855
0.900
0.947
0.997
1.049
1.105
1.163
1.225
1.290
1.360
1.434
1.513
1.598
1.689
1.788
1.895
2.012
2.141
2.285
2.447
2.631
2.845
3.095
3.388
3.706
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Y [f t] <- X [f t] ->

PAGE 6

642709 643809 644909 646009 647109 648209

%12726883.00
%12727983.00
%12729083.00
12730183.00
%12731283.00
12732383.00
12733483.00
%12734583.00
%12735683.00
%12736783.00
12737883.00
%12738983.00
%12740083.00
12741183.00
%12742283.00
%12743383.00
%12744483.00
12745583.00
%12746683.00
%12747783.00
%12748883.00
%12749983.00
%12751083.00
%12752183.00
%12753283.00
%12754383.00
%12755483.00
%12756583.00
12757683.00
%12758783.00
12759883.00
%12760983.00
12762083.00
12763183.00
12764283.00
%12765383.00
%12766483.00
12767583.00
%12768683.00
%12769783.00

2.362
2.363
2.340
2.298
2.239
2.171
2.096
2.019
1.942
1.866
1.792
1.721
1.652
1.587
1.524
1.465
1.40B
1.353
1.301
1.251
1.204
1.158
1.114
1.072
1.032
0.992
0.955
0.919
0.884
0.850
0.817
0.786
0.755
0.726
0.697
0.670
0.643
0.617
0.592
0.568

2.557
2.556
2.524
2.466
2.390
2.303
2.212
2.121
2.032
1.945
1.863
1.785
1.711
1.640
1.574
1.511
1.451
1.394
1.340
1.288
1.238
1.191
1.146
1.102
1.061
1.020
0.982
0.944
0.909
0.874
0.840
0.808
0.777
0.746
0.717
0.689
0.661
0.635
0.609
0.584

2.786
2.784
2.735
2.653
2.551
2.441
2.330
2.222
2.119
2.022
1.931
1.846
1.767
1.692
1.621
1.555
1.492
1.433
1.377
1.323
1.272
1.223
1.177
1.132
1.089
1.048
1.008
0.970
0.933
0.898
0.863
0.830
0.798
0.767
0.737
0_708
0.680
0.653
0.627
0.601

3.067
3.059
2.983
2.861
2.722
2.581
2.445
2.319
2.202
2.095
1.995
1.904
1.819
1.740
1.666
1.597
1.532
1.471
1.412
1.357
1.305
1.255
1.207
1.161
1.117
1.075
1.035
0.996
0.958
0.922
0.886
0.852
0.820
0.788
0.757
0.727
0.699
0.671
0.644
0.618

3.429
3.410
3.275
3.088
2.895
2.715
2.552
2.407
2.277
2.160
2.053
1.956
1.867
1.784
1.708
1.636
1.569
1.506
1.447
1.390
1.337
1.285
1.237
1.190
1.145
1.102
1.061
1.021
0.982
0.945
0.909
0.875
0.841
0.809
0.777
0.747
0.718
0.689
0.662
0.635

3.940
3.888
3.615
3.316
3.053
2,832
2.644
2.482
2.341
2.216
2.103
2.002
1.909
1.824
1.746
1.672
1.604
1.540
1.479
1.422
1.367
1.315
1.265
1.218
1.172
1.129
1.087
1.046
1.007
0.969
0.933
0,897
0.863
0.830
0.798
0.767
0.737
0.708
0.679
0.652



*********************** THWELLS

%12770883 . 00
%12771983 . 00
%12773083 . 00
%12774183 . 00
%12775283 . 00

Y [f t]

Y [ft]

642709
0 . 545
0 . 522
0 . 500
0 . 479
0 . 459

643809
0 .560
0 . 537
0 . 515
0 . 493
0 . 472

version 4.01 ***********************

<- X [ft] ->

<- x let] ->

644909
0 .576
0 . 553
0 . 530
0 . 507
0 . 486

646009
0 . 593
0 . 568
0 .545
0 . 522
0 . 499

647109
0 . 609
0 . 584
0 . 560
0 u 536
0 .513

653709 654809

648209
0 , 625
0 . 600
0 .575
0 . 551
0 . 528

PAGE 7

649309 650409 651509 652609 0.478
0.505
0.532
0.561
0.592
0.623
0.657
0.692
0_728
0.767
0.807
0.849
0.894
0.940
0_989
1.041
1.095
1.152
1.212
1.275
1.342
1.413
1.488
1.568
1.654
1.745
1.842
1.947
2.060
2.183
2.317
2.463
2.622
2.795
2.979

0.481
0.508
0.535
0.565
0.595
0.627
0.660
0.695
0.732
0.771
0.811
0.853
0.898
0.944
0.993
1.045
1.099
1.155
1.215
1.278
1.344
1.414
1.488
1.567
1.650
1.738
1.832
1.933
2.040
2.155
2.278
2.409
2.547
2.692
2.837

%12686183.00
%12687283.00
%l2688383.00
%12689483.00
%12690583.00
%12691683.00
%12692783.00
%12693883.00
%l2694983.00
%12696083.00
%12697183.00
%12698283.00
%12699383.00
%12700483.00
%12701583.00
%12702683.00
%12703783.00
%12704B83.00
%12705983.00
%12707083.00
%12708183.00
%12709283.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%l2714783.00
%12715883.00
%12716983.00
%12718083.00
%l2719183.00
%12720283.00
%12721383.00
%12722483.00
%12723583.00

0.463
0.488
0.515
0.543
0.572
0.603
0.635
0.669
0.705
0.742
0.7B1
0.822
0.865
0.911
0.959
1.009
1.062
1.118
1.177
1.240
1.307
1.377
1.453
1.533
1.620
1.713
1.814
1.924
2.045
2.178
2.329
2.500
2.698
2.935
3.229

0.467
0.493
0.520
0.548
0.578
0.609
0.642
0.676
0.712
0.749
0.789
0.B31
0.874
0.920
0.968
1.019
1.073
1.130
1.189
1.253
1.320
1.391
1.467
1.549
1.636
1.730
1.832
1.943
2.065
2.201
2.353
2.527
2.730
2.973
3.279

0.471
0.497
0.525
0.553
0.583
0.614
0.647
0.682
0.718
0.756
0.796
0.838
0,882
0.928
0.977
1.028
1.082
1.139
1.199
1.263
1.330
1.402
1.478
1.560
1.647
1.741
1.843
1.953
2.075
2.209
2.358
2.528
2.723
2.954
3.234

0.475
0.501
0.529
0.557
0.588
0.619
0.652
0.687
0.724
0.762
0.802
0.844
0.888
0.935
0.984
1.035
1.089
1.146
1.207
1.270
1.338
1.409
1.485
1.566
1.653
1.746
1.846
1.954
2.072
2.202
2.345
2.505
2.684
2.888
3.120
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Y [ft] <- X [ft] ->

653709 654809

PAGE 8

649309 650409 651509 652609 3.164
3.325
3.418
3.409
3.307
3.155
2.989
2.829
2.680
2.545
2.423
2.311
2.210
2.116
2.029
1.949
1.874
1.803
1.737
1.674
1.614
1.557
1.502
1.449
1.399
1.350
1.303
1.257
1.213
1.170
1.129
1.088
1.049
1.011
0.974
0.938
0.902
0.868
0.835
0.803

2.972
3.081
3.142
3.142
3.084
2.986
2.868
2.744
2.623
2.507
2.399
2.299
2.206
2.118
2,037
1.961
1.889
1.821
1.756
1,695
1.636
1.580
1.526
1.474
1.424
1.375
1.328
1.283
1.238
1.195
1.153
1.112
1.073
1.034
0.996
0.960
0.924
0.889
0.856
0.823

%12724683.00
%l2725783.00
%l2726883.00
%127279B3.00
%127290B3.00
%12730183.00
%12731283.00
%l2732383.00
%127334B3.00
%12734583.00
%l2735683.00
%12736783.00
%127378B3.00
%1273B983.00
%127400B3.00
%12741183.00
%127422B3.00
%12743383.00
%12744483.00
%127455B3.00
%12746683.00
%12747783.00
%12748883.00
%12749983.00
%12751083.00
%12752183.00
%12753283.00
%12754383.00
%12755483.00
%l2756583.00
%12757683.00
%12758783.00
%12759883.00
%12760983.00
%12762083.00
%12763183.00
%12764283.00
%12765383.00
%12766483.00
%12767583.00

3.611
4.146
4.818
4.597
3.954
3.501
3.172
2.917
2.711
2.538
2.390
2.260
2.144
2.040
1.946
1.859
1.779
1.705
1.636
1.571
1.510
1.451
1.396
1.344
1.293
1.245
1.199
1.155
1.112
1.071
1.031
0.993
0.956
0.920
0.885
0.851
0.818
0.787
0.756
0.726

3.692
4.331
5.773
5.059
4.085
3.570
3.221
2.958
2.747
2.572
2.422
2.291
2.175
2.071
1.976
1.889
1.809
1.735
1.665
1.600
1.538
1.480
1.424
1.371
1.321
1.272
1.226
1.181
1.138
1.096
1.056
1.017
0.979
0.942
0.907
0.872
0.839
0.807
0.775
0.745

3.584
4.024
4.442
4.331
3.884
3.495
3.192
2.950
2.751
2.583
2.437
2.310
2.196
2.093
2.000
1.914
1.835
1.761
1.692
1.626
1.565
1.507
1.451
1.398
1.347
1.299
1.252
1.206
1.163
1.121
1.080
1.040
1.002
0.965
0.929
0.894
0.860
0.827
0.795
.7640

3.379
3.637
3.809
3.778
3.580
3.335
3.105
2.902
2.726
2.572
2.437
2.316
2.207
2.108
2.017
1.934
1.856
1.783
1.715
1.651
1.590
1.532
1.477
1.424
1.373
1.324
1.277
1.232
1.188
1.145
1.104
1.064
1.025
0.988
0.951
0.916
0.881
0.848
0.815
0.783
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%12768683.00
_12769783.00
%12770883.00
12771983.00
%127730B3.00
_12774183.00
%12775283.00

Y [ft]

Y [ft]

649309
0 . 697
0 . 669
0 . 642
0 . 616
0 . 590
0 n 566
0 . 542

650409 651509 652609
0 .715
0 . 687
0 . 659
0 . 632
0 . 606
0 .581
0 .557

<- X [f t] ->

<- X [f t] ->

0 .734
0 .705
0 . 676
0 .649
0 . 622
0 . 596
0 . 571

0 . 753
0 .723
0 .694
0 .666
0 . 638
0 .612
0 . 586

653709 654809
0 . 771
0 .741
0 . 711
0 . 683
0 . 655
0 . 628
0 . 601
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0 .791
0 . 760
0 .729
0 . 700
0 . 671
0 . 644
0 . 617

655909 657009 658109 659209 660309 6614090.489
0.516
0.544
0.573
0.604
0.636
0.669
0.704
0.740
0.779
0.818
0.860
0.903
0.948
0.996
1.045
1.096
1.149
1.205
1.263
1.323
1.385
1.450
1.517
1.586
1.658
1.731
1.806
1.882
1.959
2.035
z.1l0
2.181

0.490
0.517
0.544
0.574
0.604
0.636
0.669
0.704
0.740
0.778
0.818
0.859
0.902
0.947
0.993
1.042
1.092
1.145
1.199
1.256
1.315
1.375
1.438
1.503
1.569
1.637
1.707
1.778
1.849
1.920
1.991
2.059
2.124

%12686183.00
%12687283.00
12688383.00
~12689483.00
%12690583.00
12691683.00
12692783.00
%12693883.00
%l2694983.00
%12696083.00
%12697183.00
%12698283.00
%12699383.00
12700483.00
12701583.00
12702683.00

,12703783.00
%12704B83.00
%l2705983.00
%12707083.00
_12708183.00
%12709283.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%12714783.00
%l2715883.00
%12716983.00
%l2718083.00
%12719183.00
%12720283.00
%12721383.00

0.484
0.510
0.538
0.567
0.598
0.630
0.663
0.698
0.735
0.774
0.814
0.856
0.901
0.947
0.996
1.047
1.101
1.157
1.216
l.27B
1.344
1.413
1.485
1.562
1.642
1.727
1.818
1.913
2.014
2.120
2.232
2.348
2.468

0.486
0.512
0.540
0.569
0.600
0.632
0.666
0.701
0.738
0.776
0.816
0.859
0.903
0.949
0.998
1.048
1.101
1.157
1.216
1.277
1.341
1.408
1.479
1.553
1.631
1.713
1.799
1.889
1.983
2.081
2.182
2.285
2.389

0.487
0.514
0.542
0.571
0.602
0.634
0.667
0.702
0.739
0.77B
0.818
0.860
0.904
0.950
0.998
1.048
1.101
1.156
1.213
1.274
1.336
1.402
1.471
1.543
1.618
1.696
1.778
1.863
1.950
2.040
2.132
2.224
2.314

0.489
0.515
0.543
0.572
0.603
0.635
0.669
0.704
0.740
0.778
0.818
0.860
0.904
0.950
0.997
1.047
1.099
1.153
1.210
1.269
1.330
1.394
1.461
1.531
1_603
1.678
1.755
1.835
1.916
1.999
2.082
2.165
2.245
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Y [f t] <- X [f t] - >
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655909 657009 658109 659209 660309 6614092.185
2.239
2.285
2.322
2.349
2.365
2.370
2.364
2.349
2.326
2.297
2.262
2.223
2.182
2.138
2.093
2.047
2.000
1.953
1.906
1,858
1.811
1.764
1.717
1.671
1.624
1.578
1.532
1.487
1.442
1.397
1.353
1.310
1.267
1.224
1.183
1.142
1.102
1.062
1.024

%12722483.00
12723583.00
%12724683.00
%12725783.00
%12726883.00
%12727983.00
12729083.00
12730183.00
%12731283.00
12732383.00
12733483.00
%12734583.00
12735683.00
%12736783.00
12737883.00
%12738983.00
_12740083.00
%12741183.00
%12742283.00
%12743383.00
12744483.00
%12745583.00
%12746683.00
%12747783.00
12748883.00
12749983.00
%12751083.00
12752183.00
%12753283.00
%12754383.00
12755483.00
%12756583.00
%12757683.00
12758783.00
12759883.00
12760983.00
%12762083.00
%12763183.00
%12764283.00
%12765383.00

2.588
2.704
2.807
2.887
2.932
2.937
2.902
2.837
2.752
2.658
2.560
2.463
2.370
2.281
2.197
2.117
2.041
1.969
1.901
1.836
1.774
1.715
1.658
1.603
1.550
1.498
1.449
1.400
1.354
1.308
1.264
1.220
1.178
1.137
1.097
1.058
1.020
0.982
0.946
0.911

2.491
2.585
2.667
2.729
2.766
2.774
2.753
2.709
2.648
2.576
2.498
2.418
2.338
2.260
2.185
2.112
2.043
1.976
1.912
1.850
1.791
1.734
1.679
1.625
1.573
1.523
1.474
1.426
1.379
1.334
1.289
1.246
1.203
1.162
1.121
1.082
1.043
1.005
0.968
0.932

2.401
2.480
2.547
2.599
2.631
2.641
2.630
2.600
2.556
2.501
2.439
2.373
2.306
2.238
2.172
2.107
2.043
1.9B2
1.922
1.864
1.807
1.753
1.699
1.647
1.597
1.547
1.499
1.451
1.405
1.360
1.315
1.272
1.229
1.187
1.146
1.106
1.067
1.029
0.991
0.955

2.320
2.388
2.446
2.490
2.519
2.532
2.527
2,508
2.476
2.434
2.385
2.331
2.275
2.217
2.159
2.101
2.043
1.987
1.931
1.877
1.824
1.771
1.720
1.670
1.620
1.572
1.524
1.477
1.431
1.386
1.342
1.298
1.255
1.213
1.172
1.131
1.091
1.052
1.014
0.977

2.248
2.308
2.359
2.399
2.427
2.441
2.441
2.430
2.407
2.376
2.337
2.294
2.247
2.198
2.147
2.096
2.044
1.993
1.942
1.891
1.841
1.791
1.742
1.693
1.645
1.598
1.551
1.504
1.459
1.413
1.369
1.325
1.282
1.240
1.198
1.157
1.116
1.077
1.038
1.000
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%12766483.00
_12767583.00
%12768683.00
%12769783.00
%12770883.00
%12771983.00
12773083.00
%12774183.00
%12775283.00

Y [Fm

Y [ft

655909
0 s 876
0 . 843
0 . B 10

0 _778
0 . 747
0 .717
0 . 688
0 .660
0 . 633

657009
0 . 897
0 . B 63

0 . 830
0 | 797
0 . 766
0 . 735
0 .705
0 . 676
0 . 648

<- x [f t] ->

<- X If t] ~>

658109 659209 660309
0 . 919
0 . 884
0 . 850
0 . 817
0 . 785
0 . 753
0 . 723
0 . 693
0 . 664

0 . 941
0 . 905
0 . B71
0 . 837
0 . 804
0 . 772
0 u 741
0 .710
0 . 681

0 . 963
0 . 927
0 . 891
0 . 857
0 . 823
0 . 791
0 . 759
0 .728
0 . 697

661409
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0.986
0.949
0.913
0.877
0.843
0.810
0.777
0.745
0.714

662509 663609 664709 665809 666909 6680090.488
0.514
0.541
0.570
0.599
0.630
0.663
0.697
0.732
0.768
0_806
0.845
0.886
0.929
0.972
1.018
1.064
1.113
1.162
1.213
1.266
1.319
1.374
1.429
1.486
1.543
1.600
1.657
1.713
1.769
1.823

0.486
0.512
0.539
0.568
0.597
0.628
0.660
0.694
0.729
0.765
0.803
0.841
0.882
0.924
0.967
1.012
1.058
1.105
1.154
1.204
1.256
1.308
1.362
1.416
1.471
1.527
1.582
1.638
1.693
1.747
1.800

%12686183.00
%12687283.00
12688383.00
%12689483.00
12690583.00
_12691683.00
%12692783.00
%12693883.00
_12694983_00
%12696083.00
_12697183_00
%12698283.00
%12699383.00
12700483.00
_12701583.00
%12702683.00
12703783.00
%12704883.00
12705983.00
12707083.00
12708183.00
12709283.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%12714783.00
%12715883.00
12716983.00
312718083.00
%12719183.00

0.490
0.517
0.544
0.574
0.604
0.636
0.669
0.703
0.739
0.777
0.816
0.857
0.900
0.944
0.990
1.038
1.088
1.139
1.193
1.248
1.305
1.364
1.425
1.488
1.552
1.617
1.683
1.750
1.818
1.884
1.950

0.490
0.516
0.544
0.573
0.603
0.635
0.668
0.702
0.738
0.775
0.814
0.855
0.897
0.941
0.986
1.034
1.083
1.133
1.186
1.240
1.296
1.353
1.412
1.473
1.534
1.597
1.661
1.724
1.788
1.851
1.913

0.489
0.516
0.543
0.572
0.602
0.634
0.667
0.701
0.736
0.773
0.812
0.852
0.894
0.937
0.982
1.029
1.077
1.127
1.178
1.231
1.286
1.342
1.399
1.458
1.518
1.578
1.639
1.700
1.761
1.821
1.879

0.489
0.515
0.542
0.571
0.601
0.632
0.665
0.699
0.734
0.771
0.809
0.849
0.890
0.933
0.977
1.023
1.071
1.120
1.170
1.222
1.276
1.330
1.386
1.443
1.501
1.560
1.619
1.677
1.736
1.793
1.849
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Y [f t]

662509 663609 664709 665809 666909 668009

<- x [f t] - >
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%12720283.00
%12721383.00
%12722483.00
%12723583.00
%12724683.00
%12725783.00
%12726883.00
%l2727983.00
%12729083.00
%12730183.00
%12731283.00
%127323B3.00
%l2733483.00
%12734583.00
%l2735683.00
%12736783.00
%12737883.00
%12738983.00
%12740083.00
%12741183.00
%12742283.00
%l2743383.00
%12744483.00
%l2745583.00
%12746683.00
%12747783.00
%12748883.00
%12749983.00
%12751083.00
%l2752183.00
%12753283.00

%12755483.00
%12756583.00
%12757683.00
%12758783.00
%12759883.00
%12760983.00
%12762083.00
%12763183.00

2.013
2.073
2.129
2.179
2.222
2.258
2.284
2.302
2.310
2.309
2.301
2.285
2.263
2.235
2.204
2.169
2.132
2.092
2.051
2.009
1.966
1.922
1.878
1.833
1.788
1.743
1.697
1.652
1.606
1.561
1.516
1.471
1.426
1.382
1.338
1.295
1.252
1.210
1.168
1.127

1.972
2.028
2.080
2.128
2.169
2.203
2.230
2.249
2.261
2.264
2.261
2.251
2.235
2.215
2.189
2.161
2.129
2.095
2.059
2.021
1.982
1.941
1.900
1.857
1.814
1.770
1.726
1.681
1.637
1.592
1.546
1.502
1.457
1.412
1.368
1.324
1.280
1.238
1.195
1.154

1.935
1.989
2.038
2.084
2.124
2.158
2.186
2.207
2.221
2.228
2.230
2.225
2.215
2.200
2.180
2.157
2.131
2.102
2.070
2.036
2.000
1.963
1.924
1.883
1.842
1.800
1.756
1.713
1.668
1.624
1.579
1.534
1.488
1.443
1.399
1.354
1.310
1.266
1.223
1.181

1.903
1.955
2.003
2.047
2.086
2.120
2.149
2.172
2.189
2.200
2.206
2.206
2.201
2.191
2.177
2.159
2.137
2.112
2.085
2.054
2.022
1.987
1.951
1.912
1.873
1.832
1.7B9
1.746
1.702
1.657
1.612
1.567
1.521
1.476
1.430
1.385
1.340
1.296
1.252
1.208

1.876
1.925
1.973
2.016
2.055
2.090
2.121
2.146
2.165
2.180
2.189
2.194
2.193
2.188
2.179
2.165
2.148
2.128
2.104
2.077
2.048
2.016
1.981
1.945
1.906
1.866
1.825
1.782
1.738
1.694
1.648
1.602
1.556
1.510
1.464
1.418
1.372
1.326
1.281
1.237

1,852
1.901
1.947
1.991
2.031
2.067
2.099
2.126
2.148
2.166
2.179
2.188
2.192
2.191
2.186
2.177
2.164
2.148
2_128
2.104
2.077
2.048
2.015
1.980
1.943
1.904
1.863
1.821
1.777
1.732
1.686
1.640
1.593
1.546
1.498
1.451
1.404
1.358
1.312
1.266
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%127642B3.00
%12765383.00
12766483.00
%12767583.00
%1276B683.00
12769783.00
%12770883.00
%12771983.00
12773083.00
12774183.00
12775283.00

Y [f t]

Y [ft]

662509 663609 664709 665809
1.087
1.048
1.009
0.971
0.934
0.898
0.863
0.829
0.795
0.763
0.731

1.113
1.072
1.033
0.994
0.957
0.920
0.884
0.849
0.814
0.781
0.749

< x [f t] >

<- X [f t] - >

1.139
1.098
1.057
1.0lB
0.979
0.942
0.905
0.869
0.834
0.799
0.766

1.166
1.124
1.082
1.042
1.002
0.964
0.926
0.889
0.853
0.818
0.784

666909 668009
1.193
1.150
1.108
1.066
1.026
0.986
0.947
0.910
0.873
0.837
0,802
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1.221
1.177
1.134
1.091
1.050
1.009
0.969
0.931
0.893
0.856
0.B20

669109 670209 671309 672409 673509 674609
%12686183.00
%126872B3.00
12688383.00
%12689483.00
%12690583.00
%12691683.00
12692783.00
%12693883.00
%12694983.00
%12696083.00
%12697183.00
%12698283.00
%12699383.00
%12700483.00
%12701583.00
12702683.00
12703783.00
%12704883.00
%12705983.00
%12707083.00
12708183.00
12709283.00
12710383.00
%12711483.00
_12712583.00
%12713683.00
%12714783.00
%12715883.00
12716983.00

0.485
0.510
0.538
0.566
0.595
0.626
0.658
0.691
0.726
0.761
0.799
0.837
0.877
0.919
0.962
1.006
1.051
1.098
1.146
1.196
1.246
1.298
1.350
1.404
1.458
1.512
1.567
1.621
1.675

0.483
0.509
0.535
0.564
0.593
0.623
0.655
0.688
0.722
0.758
0.795
0.833
0.873
0.914
0.956
1.000
1.045
1.091
1.138
1.187
1.237
1.288
1.340
1.392
1.445
1.499
1.553
1.606
1.660

0.481
0.506
0.533
0.561
0.590
0.620
0.652
0.685
0.718
0.754
0.790
0.828
0.868
0.908
0.950
0.993
1.038
1.084
1.131
1.179
1.228
1.278
1.329
1.381
1.434
1.487
1.540
1.593
1.647

0.478
0.504
0.531
0.558
0.587
0.617
0.648
0.681
0.715
0.750
0.786
0.824
0.863
0.903
0.944
0.987
1.031
1.077
1.123
1.171
1.220
1.269
1.320
1.371
1.423
1.476
1.529
1.582
1.635

0.476
0.501
0.528
0.555
0.584
0.614
0.645
0.677
0.711
0.745
0.781
0.819
0.857
0.897
0.938
0.981
1.025
1.070
1.116
1.163
1.211
1.261
1.311
1.362
1.414
1.467
1.519
1.573
1.626

0.473
0.499
0.525
0,552
0.581
0.610
0.641
0.673
0.706
0.741
0.777
0.814
0,852
0.892
0.933
0.975
1.018
1.063
1.109
1.156
1.204
1.253
1.303
1.354
1.406
1.458
1.511
1.564
1.618
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Y lorn <- X [f t] ->
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669109 670209 671309 672409 673509 6746091.672
1.725
1.779
1.831
1.884
1.935
1.985
2.033
2.080
2.125
2.168
2.209
2.246
2.280
2.311
2.337
2.359
2.376
2.387
2.393
2,392
2.385
2.372
2.352
2.326
2.295
2.258
2.217
2.172
2.124
2.073
2.020
1.965
1.910
1.853
1.796
1.739
1.682
1.626
1.569

%l2718083.00
%12719183.00
%12720283.00
%12721383.00
%127224B3.00
%12723583.00
%12724683.00
%12725783.00
%12726883.00
%l27279B3.00
%12729083.00
%l2730183.00
%l27312B3.00
%l2732383.00
%12733483.00
%l2734583.00
%12735683.00
%12736783.00
%12737883.00
%l273B9B3.00
%l2740083.00
%l27411B3.00
%12742283.00
%12743383.00
%12744483.00
%12745583.00
%l2746683.00
%12747783.00
%l274BB83.00
%12749983.00
%12751083.00
%12752lB3.00
%l2753283.00
%12754383.00
%12755483.00
%12756583.00
%12757683.00
%1275B783.00
%12759883.00
%127609B3.00

1.729
1.781
1.832
1.881
1.927
1.971
2.012
2.049
2.083
2.112
2.138
2.159
2.176
2.188
2.196
2.200
2.200
2.195
2.186
2.173
2.156
2.136
2.112
2.084
2.054
2.020
1.984
1.946
1.905
1.862
1.818
1.773
1.726
1.679
1.631
1.583
1.535
1.486
1.438
1.390

1.713
1.765
1.815
1.864
1.911
1.956
1.998
2.037
2.073
2.105
2.133
2.158
2.179
2.195
2.207
2.215
2.219
2.218
2.213
2.204
2.191
2.173
2.152
2.126
2.097
2.065
2.029
1.991
1.950
1.907
1.862
1.816
1.769
1.720
1.671
1.622
1.572
1.523
1.473
1.424

1.699
1.751
1.802
1.851
1.899
1.945
1.989
2.030
2.068
2.103
2.135
2.163
2.187
2.208
2.224
2.237
2.245
2.248
2.247
2.241
2.231
2.216
2.197
2.173
2.145
2.114
2.079
2.040
1.999
1.955
1.910
1.862
1.814
1.764
1.714
1.663
1.612
1.560
1.510
1.459

1.688
1.740
1.791
1.842
1.891
1.938
1.984
2.027
2.068
2.106
2.141
2.173
2.201
2.226
2.247
2.264
2.276
2.284
2.287
2.285
2.278
2.265
2.248
2.226
2.199
2.168
2.133
2.094
2.052
2.008
1.961
1.912
1.861
1.810
1.75B
1.705
1.652
1.600
1.547
1.495

1.679
1.732
1.784
1.835
1.886
1.935
1.982
2.028
2.072
2.113
2.152
2.188
2.221
2.250
2.276
2.297
2.314
2.326
2.333
2.335
2.331
2.321
2.306
2.285
2.259
2.228
2.193
2.153
2.110
2.064
2.015
1.964
1.912
1.859
1.804
1.750
1.695
1.640
1.506
1.532
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%12762083.00
%12763183.00
12764283.00
%12765383.00
%12766483.00
12767583.00
%12768683.00
%l2769783.00
%12770883.00
%12771983.00
%l2773083.00
%12774183.00
12775283.00

Y [ft]

Y [ft]

669109 670209 671309 672409 673509 674609
1.343
1.297
1.250
1.205
1.161
1.117
1.074
1.032
0.992
0.952
0.913
0.875
0.839

1.376
1.328
1.280
1.234
1.188
1.143
1.099
1.056
1.014
0.973
0.934
0_895
0.857

<- X lftl ->

<- X [f t] ->

1.409
1.359
1.311
1.263
1.216
1.169
1.124
1.060
1.037
0.995
0.954
0.915
0.876

1 . 443
1 .392
1 . 342
1 . 292
1 . 244
1 . 196
1 . 150
1 , 105
1 . 060
1 .017
0 . 975
0 . 935
0 .895

1.478
1.425
1.374
1.323
1.273
1.224
1.176
1.129
1.084
1.039
0.996
0.954
0.914
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1.514
1.460
1.406
1.353
1.302
1.251
1.202
1.154
1.107
1.062
1.018
0.975
0.933

675709 676809 677909 679009 680109 681209
12686183.00
%12687283.00
%12688383.00
12689483.00
12690583.00
%12691683.00
%12692783.00
%12693883.00
%12694983.00
%12696083.00
12697183.00
12698283.00
%l2699383.00
12700483.00
%12701583.00
%12702683.00
12703783.00
%12704883.00
12705983.00
%12707083.00
%12708183.00
%12709283.00
%12710383.00
12711483.00
%12712583.00
%12713683.00
12714783.00

0.471
0.496
0.522
0.549
0.577
0.607
0.637
0.669
0.702
0.736
0.772
0.809
0.847
0.886
0.927
0.968
1.012
1.056
1.102
1.148
1.196
1.245
1.295
1.346
1.398
1.451
1.504

0.468
0.493
0.51B
0.545
0.574
0.603
0.633
0.665
0.698
0.732
0.767
0.B03
0.841
0.BBO
0.921
0.962
1.005
1.049
1.095
1.141
1.189
1.238
l.28B
1.339
1.391
1.444
1.498

0.465
0.489
0.515
0.542
0.570
0.599
0.629
0.660
0.693
0.727
0.762
0_798
0.836
0.875
0.915
0.956
0.999
1.043
1.088
1.135
1.182
1.231
1.281
1.333
1.385
1.438
1.492

0.461
0.486
0.511
0.538
0.566
0.595
0.625
0.656
0.688
0.722
0.757
0.793
0.830
0.869
0.909
0.950
0.993
1.037
1.082
1.128
1.176
1.225
1.275
1.327
1.379
1.433
1.488

0.458
0.482
0.508
0.534
0.562
0.590
0.620
0.651
0.683
0.717
0.751
0_787
0.825
0.863
0.903
0.944
0.986
1.030
1.075
1.122
1.170
1.219
1.269
1.321
1.374
1.428
1.484

0.454
0.479
0.504
0.530
0.557
0.586
0.616
0.646
0.678
0.712
0.746
0.782
0.819
0.857
0.897
0.938
0.980
1.024
1.069
1.115
1.163
1.213
1.263
1.315
1.369
1.423
1.480
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Y [f t] <- x [ft] ->
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675709 676809 677909 679009 680109 6812091.537
1.596
1.657
1.719
1.782
1.846
1.912
1.980
2.049
2.119
2.191
2.264
2.338
2.413
2.489
2.564
2.639
2.711
2.780
2.842
2.896
2.939
2.968
2.981
2.976
2.954
2.916
2.865
2.803
2.734
2.660
2.582
2.502
2.422
2.342
2.262
2.183
2.106
2.030
1.955

%12715883.00
12716983.00
%12718083.00
12719183.00
12720283.00
12721383.00
%l2722483.00
%12723583.00
%l2724683.00
%12725783.00
%12726883.00
12727983.00
12729083.00
12730183.00
%12731283.00
%12732383.00
%12733483.00
12734583.00
%12735683.00
12736783.00
%12737883.00
%12738983.00
%12740083.00
%l2741183.00
%12742283.00
12743383.00
%12744483.00
%12745583.00
12746683.00
%12747783.00
%12748883.00
12749983.00
%12751083.00
12752183.00
12753283.00
%12754383.00
%12755483.00
12756583.00
12757683.00
%12758783.00

1.558
1.612
1.666
1.721
1.776
1.830
1.884
1.937
1.990
2.042
2.092
2.141
2.188
2.233
2.276
2.315
2.351
2.383
2.411
2.433
2.449
2.458
2.461
2.457
2.445
2.426
2.400
2.368
2.330
2.287
2.240
2.109
2.135
2.079
2.022
1.963
1.904
1.844
1.785
1.725

1.552
1.607
1.662
1.718
1.774
1.831
1.887
1.943
1.998
2.053
2.107
2.161
2.212
2.263
2.311
2.356
2.398
2.436
2.469
2.497
2.519
2.533
2.539
2.538
2.527
2.509
2.483
2.449
2.409
2.363
2.312
2.258
2.201
2.142
2.081
2.019
1.957
1.894
1.832
1.770

1.547
1.603
1.660
1.717
1.775
1.833
1.891
1.950
2.009
2.067
2.125
2.183
2.240
2.296
2.350
2.401
2.450
2.495
2.535
2.570
2.597
2.617
2.628
2.629
2.620
2.602
2.574
2.538
2.495
2.445
2.391
2.332
2.271
2.207
2.143
2.077
2.011
1.945
l.8B0
1.815

1.544
1.600
1.656
1.717
1.776
1.836
1.897
1.959
2.021
2_0B3
2.146
2.208
2.271
2.332
2.393
2.452
2.508
2.561
2.609
2.651
2.686
2.712
2.727
2.732
2.724
2.706
2.676
2.637
2.589
2.535
2.475
2.411
2.345
2.276
2.207
2.137
2.067
1.998
1.929
1.861

1.540
1.598
1.657
1.717
1.779
1.841
1.905
1.969
2.034
2.101
2.168
2.236
2.304
2.372
2.439
2.506
2.571
2.633
2.690
2.742
2.785
2.819
2.840
2.848
2.842
2.822
2.789
2.745
2.692
2.631
2.565
2.495
2.422
2.348
2.273
2.199
2.125
2.051
1.979
1.908
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%12759883.00
%12760983.00
%12762083.00
%12763183.00

%12765383.00
%12766483.00
%12767583.00
%12768683.00
%12769783.00
%12770883.00
%12771983.00
%12773083.00
%12774183.00
%12775283.00

Y [f t]

Y [ft]

675709
1 . 666
1 . 608
1 . 551
1 . 494
1 . 439
1 .384
1 . 331
1 . 279
1 .229
1 .. 179
1 . 131
1 . 084
1 . 039
0 v 995
0 . 952

676809 677909 679009
1.708
1.648
1.588
1.530
1.472
1.416
1.361
1.307
1.255
1.204
1.155
1.107
1.060
1.015
0.971

<- X [f t] - >

<- X [ft] ->

1.751
1.688
1.626
1.565
1.506
1.448
1.391
1.336
1.282
1.229
1.178
1.129
1.081
1.035
0.990

1.794
1.729
1.664
1.601
1.540
1.480
1.421
1.364
1.308
1.255
1.202
1.151
1.102
1.054
1.008

680109 681209
1.838
1.770
1.703
1.638
1.574
1.512
1.451
1.392
1.335
1.280
1.226
1.173
1.123
1.074
1.027

687809
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1.882
1.811
1.741
1.674
1.608
1.543
1.481
1.420
1.361
1.304
1.249
1.195
1.143
1.093
1.045

682309 683409 684509 685609 686709

%12686183.00
%12687283.00
%12688383.00
%12689483.00
%12690583.00
%12691683.00
%12692783.00
%l2693883.00
%12694983.00
%12696083.00
%12697183.00
%12698283.00
%12699383.00
%12700483.00
%12701583.00
%12702683.00
%12703783.00
%12704883.00
%12705983.00
%12707083.00
%12708183.00
%12709283.00
%12710383.00
%12711483.00
%12712583.00

0.451
0.475
0.500
0.526
0.553
0.581
0.611
0.641
0.673
0.706
0.740
0.776
0.813
0.851
0.891
0.932
0.974
1.018
1.063
1.109
1.157
1.207
1.257
1.310
1.364

0.447
0.471
0.496
0.522
0.548
0.577
0.606
0.636
0.668
0.701
0.735
0.770
0.807
0.845
0.884
0.925
0.967
1.011
1.056
1.103
1.151
1.200
1.252
1.304
1.359

0.443
0.467
0.491
0.517
0.544
0.572
0.601
0.631
0.662
0.695
0.729
0.764
0.801
0.839
0.878
0.919
0.961
1.004
1.050
1.096
1.144
1.194
1.246
1.299
1.354

0.439
0.463
0.487
0.513
0.539
0.567
0.596
0.626
0.657
0.689
0.723
0.758
0.795
0.832
0.872
0.912
0.954
0.998
1.043
1.090
1.138
1.188
1.240
1.293
1.348

0.435
0.458
0.482
0.508
0.534
0.562
0.590
0.620
0.651
0.683
0.717
0.752
0.788
0.826
0.865
0.905
0.947
0.991
1.036
1.083
1.131
1.181
1.233
1.287
1.342

0.431
0.454
0.478
0.503
0.529
0.556
0.585
0.614
0.645
0.677
0.711
0.745
0.782
0.819
0.858
0.898
0.940
0.984
1.029
1.075
1.124
1.174
1.226
1.280
1.336
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Y [f t] < X [f t] >
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682309 683409 684509 685609 686709 687809

%127136B3.00
%12714783.00
%12715883.00
%l2716983.00
%12718083.00
%12719183.00
%12720283.00
%12721383.00
%12722483.00
%12723583.00
%12724683.00
%12725783.00
%12726883.00
%12727983.00
%12729083.00
%12730183.00
%12731283.00
%12732383.00
%12733483.00
%12734583.00
%12735683.00
%12736783.00
%12737883.00
%12738983.00
%12740083.00
%12741183.00
%12742283.00
%l2743383.00
%12744483.00
%12745583.00
%127466B3.00
%12747783.00
%12748883.00
%12749983.00
%12751083.00
%12752183.00
%12753283.00
%12754383.00
%12755483.00
%12756583.00

1.419
1.476
1.535
1.595
1.656
1.720
1.785
1.852
1.921
1.991
2.064
2.138
2.215
2.293
2.374
2.456
2.540
2.625
2.711
2.795
2.877
2.953
3.021
3.076
3.114
3.132
3.128
3.103
3.058
2.997
2.925
2.845
2.760
2.673
2.585
2.498
2.411
2.326
2.242
2.160

1.415
1.472
1.532
1.593
1.656
1.721
1.788
1.857
1.929
2.002
2.078
2.157
2.238
2.322
2.409
2.499
2.592
2.687
2.785
2.883
2.981
3.074
3.160
3.232
3.283
3.309
3.305
3.273
3.217
3.142
3.055
2.962
2.865
2.767
2.670
2.574
2.481
2.390
2.301
2.215

1.410
1.469
1.529
1.591
1.656
1.722
1.791
1.862
1.936
2.012
2.092
2.174
2.260
2.350
2.443
2.541
2.643
2.749
2.860
2.974
3.090
3.205
3.314
3.409
3.480
3.517
3.513
3.470
3.396
3.301
3.195
3.084
2.972
2.862
2.754
2.650
2.550
2.453
2.359
2.268

1.405
1.464
1.526
1,589
1.655
1.722
1.793
1.866
1.942
2.021
2.104
2.190
2.281
2.376
2.475
2.580
2.692
2.809
2.933
3.065
3.202
3.344
3.484
3.613
3.714
3.769
3.763
3.701
3.598
3.473
3.340
3.208
3.079
2.955
2.837
2.725
2.617
2.515
2.416
2.321

1.400
1.460
1.522
1.586
1.653
1.722
1.794
1.869
1.947
2.029
2.114
2.204
2.298
2.398
2.504
2.616
2.735
2.864
3.002
3.151
3.312
3.484
3.666
3.845
3.998
4.085
4.075
3.975
3_823
3.654
3.487
3.329
3.182
3.045
2.916
2.796
2.682
2.574
2.471
2.372

1.394
1.455
1.517
1.582
1.650
1.720
1.794
1.870
1.950
2.034
2.122
2.215
2.313
2.416
2.527
2.645
2.772
2.910
3.061
3.227
3.411
3.617
3.849
4.102
4.349
4.510
4.485
4.300
4.063
3.833
3.626
3.442
3.277
3.127
2.990
2.862
2.743
2.630
2.523
2.420
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%127576B3.00
%l2758783.00
%l27598B3.00
%l2760983.00
%12762083.00
%127631B3.00
%12764283.00
%127653B3.00
%127664B3.00
%l2767583.00
%l2768683.00
%12769783.00
%l2770883.00
%127719B3.00
%12773083.00
%127741B3.00
%127752B3.00

Y [ft]

Y [ft]

682309
2.080
2.002
1.926
1.852
1.780
1.710
1.641
1.575
1.511
1.448
1.388
1.329
1.272
1.217
1.164
1.112
1.063

683409
2.131
2.049
1.970
1.893
1.818
1.745
1.675
1.606
1.540
1.476
1.413
1.353
1.295
1.238
1.184
1.131
1.080

<- X [ft] - >

<- X Let) ->

684509 685609 686709
2 . 180
2 . 095
2 . 013
1 n 933
1 . 856
1 . 781
1 ,708
1 . 637
1 n 569
1 . 503
1 . 438
1 .377
1 .317
1 .259
1 . 203
1. 149
1 . 097

2.229
2.141
2.055
1.973
1.893
1.815
1.740
1.667
1.597
1.529
1.463
1.399
1.338
1.279
1.222
1.166
1.113

2 .277
2 .185
2 . 097
2 .011
1 .928
1 . 849
l . 771
1 .697
1 , 624
1 . 554
1 . 4B7
1 , 422
1 . 359
1 . 298
1 . 240
1 . 183
1 . 129

687809
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2.322
2.228
2.136
2.048
1.963
1.881
l.B02
1.725
1.651
1.579
1.510
1.443
1.379
1.317
1.257
1.200
1.144

688909 690009 691109 692209 693309 694409

%12686183.00
%12687283.00
%12688383.00
%12689483.00
%12690583.00
%12691683.00
%12692783.00
%12693883.00
%12694983.00
%12696083.00
%12697183.00
%12698283.00
%12699383.00
%12700483.00
%12701583.00
%12702683.00
%12703783.00
%127048B3.00
%127059B3.00
%12707083.00
%127081B3.00
%12709283.00
%l27103B3.00

0.426
0.449
0.473
0.498
0.524
0.551
0.579
0.609
0.639
0.671
0.704
0.739
0.775
0.812
0.851
0.a91
0.933
0.976
1.021
1.068
1.116
1.167
1.219

0.422
0.444
0.468
0.493
0.519
0.545
0.573
0.603
0.633
0.665
0.698
0.732
0.768
0.805
0_843
0.883
0.925
0.968
1.013
1.060
1.108
1.159
1.211

0.417
0.440
0.463
0.488
0.513
0.540
0.568
0.597
0.627
0.658
0.691
0.725
0.760
0.797
0.836
0.876
0.917
0.960
1.005
1.052
1.100
1.150
1.203

0.412
0.435
0.458
0.482
0.507
0.534
0.561
0.590
0.620
0.651
0.684
0.718
0.753
0.790
0,828
0.867
0.909
0,952
0.996
1.043
1.091
1.141
1.194

0.408
0.430
0.453
0.477
0.502
0.528
0.555
0.584
0.613
0.644
0.677
0.710
0.745
0.782
0.819
0.859
0.900
0.943
0.987
1.033
1.082
1.132
1.184

0.403
0.424
0.447
0.471
0.496
0.522
0.549
0.577
0.606
0.637
0.669
0.702
0.737
0.773
0.811
0.850
0.891
0.933
0.978
1.024
1.072
1.121
1.173
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Y [f t] <- x [ft] ->

PAGE 20

688909 690009 691109 692209 693309 6944091.228
1.284
1.343
1.404
1.468
1.535
1.605
1.678
1.754
1,834
1.918
2.007
2.100
2.198
2.302
2.411
2.528
2.652
2,784
2.925
3.076
3.237
3.409
3.591
3.777
3.957
4.110
4.205
4.219
4.157
4.045
3.911
3.772
3.634
3.501
3.372
3.246
3.125
3.006
2.889

%12711483.00
12712583.00
%12713683.00
%12714783.00
%12715883.00
%l2716983.00
%12718083.00
%12719183.00
12720283.00
%12721383.00
%12722483.00
12723583.00
%12724683.00
%12725783.00
12726883.00
%12727983.00
%12729083.00
12730183.00
%12731283.00
12732383.00
%12733483.00
%12734583.00
12735683.00
%12736783.00
%12737883.00
%12738983.00
%12740083.00
%12741183.00
12742283.00
12743383.00
12744483.00
%l2745583.00
%12746683.00
12747783.00
%12748883.00
12749983.00
%12751083.00
12752183.00
%12753283.00
12754383.00

1.273
1.329
1.388
1.449
1.512
1.577
1.646
1.717
1.792
1.870
1.951
2.037
2.127
2.222
2.323
2.430
2.544
2.668
2.801
2.946
3.106
3.286
3.490
3.727
4.009
4.356
4.778
5.157
5.071
4.665
4.290
3.989
3.744
3.537
3.358
3.199
3.055
2.923
2.799
2.683

1.265
1.322
1.381
1.442
1.505
1.572
1.641
1.713
1.788
1.867
1.950
2.037
2.129
2.226
2.329
2.438
2.555
2.682
2.819
2.969
3.135
3.323
3.538
3.793
4.109
4.528
5.161
6.430
5.885
4.953
4.443
4.093
3.825
3.607
3.422
3.258
3.111
2.976
2.850
2.731

1.257
1.314
1.373
1.434
1.498
1.564
1.634
1.707
1.783
1.862
1.946
2.034
2.127
2.225
2.329
2.440
2.559
2.687
2.826
2.977
3.145
3.334
3.550
3.804
4.115
4.518
5.088
5.872
5.625
4.924
4.456
4.122
3.862
3.648
3.465
3.303
3.157
3.022
2.895
2.775

1_248
1.305
1.364
1.425
1.489
1.556
1.626
1.699
1.775
1,855
1.940
2.028
2.121
2.220
2.325
2.436
2.555
2.683
2.821
2.972
3.137
3.321
3.527
3.763
4.037
4.358
4.712
4.987
4.945
4.658
4.349
4.082
3.856
3.661
3.490
3.335
3.193
3.061
2.935
2.816

1.238
1.295
1.354
1.415
1.479
1.546
1.616
1.689
l_766
1.846
1.930
2.019
2.112
2.211
2.316
2.427
2.545
2.671
2.807
2.954
3.113
3.286
3.477
3.686
3.913
4.151
4.372
4.514
4.511
4.382
4.196
4.003
3.821
3.654
3.500
3.357
3.222
3.094
2.972
2.853
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%12755483.00
%12756583.00
%12757683.00
%12758783.00
%12759883.00
%l2760983.00
%12762083.00
%12763183.00
%12764283.00
%12765383.00
%l2766483.00
%l2767583.00
%12768683.00
%12769783.00
%12770883.00
%12771983.00
%12773083.00
%12774183.00
%12775283.00

Y [f t]

Y [f t]

688909
2.572
2.467
2.366
2.269
2.175
2.084
1.997
1.913
1.831
1.752
1.676
1.603
1.532
1.464
1.398
1.335
1.274
1.215
1.158

690009 691109 692209
2.618
2.511
2.407
2.308
2.212
2.119
2.030
1.943
1.859
1.779
1.701
1.626
1.553
1.483
1.416
1.352
1.289
1.229
1.172

< X [ft] >

<- X [ft] - >

2.661
2.552
2.447
2.345
2.247
2.152
2.061
1.972
1.886
1.804
1.724
1.647
1.573
1.502
1.433
1.367
1.304
1.243
1.185

2.701
2.591
2.484
2.3B1
2.281
2.184
2.090
2.000
1.912
1.828
1.746
1.668
1.592
1.519
1.449
1.382
l.31B
1.256
1.196

693309 694409
2.739
2.628
2.520
2.415
2.313
2.214
2.118
2.026
1.936
1.850
1.767
1.686
1.609
1.535
1.464
1.396
1.330
1.267
1.207
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2.775
2.663
2.554
2.447
2.343
2.243
2.145
2.050
1.959
1.871
1.786
1.704
1.625
1.550
1.477
1.408
1.341
1.277
1.216

695509 696609 697709 698809 699909 701009

%12686183.00
%12687283.00
%12688383.00
%l2689483.00
%l2690583.00
%12691683.00
%12692783.00
%12693883.00
%12694983.00
%l2696083.00
%12697183.00
%12698283.00
%12699383.00
%12700483.00
%12701583.00
%12702683.00
%l2703783.00
%12704883.00
%12705983.00
%12707083.00
%12708183.00

0.398
0.419
0.442
0.465
0.490
0.515
0.542
0.570
0.599
0.630
0.661
0.694
0.729
0.765
0.802
0.841
0.881
0.924
0.967
1.013
1.061

0.392
0.414
0.436
0.459
0.483
0.509
0.535
0.563
0.592
0.622
0.653
0.686
0.720
0.756
0.793
0.831
0.871
0.913
0.957
1.002
1.050

0.387
0.408
0.430
0.453
0.477
0.502
0_528
0.556
0.584
0.614
0.645
0.677
0.711
0.746
0_783
0.821
0.861
0.903
0.946
0.991
1.038

0.382
0.402
0.424
0.447
0.470
0.495
0.521
0.548
0.576
0.606
0.636
0,668
0.702
0.737
0.773
0.Bl1
0.850
0.891
0.934
0.979
1.025

0.376
0.396
0.418
0.440
0.464
0.488
0.514
0.540
0.568
0.597
0.628
0.659
0.692
0.727
0.763
0.800
0,839
0.880
0.922
0.966
1.012

0.370
0.391
0.412
0.434
0.457
0.481
0.506
0.533
0.560
0.589
0.619
0.650
0.683
0.716
0.752
0.789
0.827
0.B67
0.909
0.953
0,998



********~k************** THWELLS - version 4.01 ***********************

Y [ft] < delft] >
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695509 696609 697709 698809 699909 701009

%12709283.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%12714783.00
%12715883.00
%12716983.00
%12718083.00
%12719183.00
%12720283.00
%l2721383.00
%12722483.00
%l2723583.00
%12724683.00
%12725783.00
%12726883.00
%12727983.00
%12729083.00
%12730183.00
%12731283.00
%12732383.00
%12733483.00
%12734583.00
%12735683.00
%12736783.00
%l2737B83.00
%12738983.00
%12740083.00
%127411B3.00
%12742283.00
%127433B3.00
%12744483.00
%12745583.00
%l2746683.00
%12747783.00
%1274B883.00
%127499B3.00
%1275lOB3.00
%12752183.00

1.110
1.162
1.216
1.272
1.331
1.392
1.456
1.522
1.592
1.664
1.740
1.820
1.904
1.992
2.084
2.181
2.283
2.391
2.505
2.626
2.753
2.888
3.030
3.179
3.334
3.492
3.647
3.791
3.908
3.984
4.008
3.982
3.917
3.826
3.723
3.612
3.499
3.384
3.269
3.154

1.099
1.150
1.204
1.260
l.31B
1.378
1.442
1.508
1.577
1.649
1.725
1.804
1.887
1.974
2.065
2.161
2.261
2.367
2.478
2.594
2.717
2.B45
2.978
3.116
3.256
3.396
3.530
3.652
3.751
3.820
3.852
3.849
3.814
3.756
3.681
3.595
3.500
3.399
3.294
3.185

1.087
1.138
1.191
1.246
1.304
1.364
1.427
1.492
1.561
1.633
1.707
l.7B6
1.867
1.953
2.043
2.137
2.235
2.339
2.446
2.559
2.677
2.799
2.924
3.052
3.181
3.308
3.428
3.536
3.627
3.694
3.735
3.749
3.737
3.704
3.653
3.587
3.509
3.421
3.324
3.220

1.074
1.124
1.177
1.232
1.289
1.348
1.411
1.475
1.543
1.614
1.688
1.765
1.846
1.930
2.018
2.111
2.207
2.307
2.412
2.521
2.634
2.750
2.869
2.990
3.110
3.227
3.339
3.440
3.528
3_598
3.648
3.676
3.683
3.671
3.640
3.593
3.530
3.453
3.363
3.262

1.060
1.110
1.162
1.216
1.273
1.332
1.393
1.457
1.524
1.594
1.667
1.743
1.822
1.905
1.992
2.082
2.176
2.274
2.375
2.480
2.589
2.701
2.814
2.929
3.043
3.155
3.262
3.360
3.449
3.524
3.583
3.626
3.651
3.658
3.647
3.616
3.567
3.499
3.414
3.315

1.046
1.095
1.146
1.200
1.256
1.314
1.374
1.438
1.504
1.572
1.644
1.719
1.797
1.878
1.963
2.051
2.142
2.238
2.336
2.438
2.543
2.651
2.760
2.871
2.981
3.089
3.194
3.293
3.385
3.467
3.538
3.596
3.639
3.666
3.674
3.661
3.624
3.564
3.481
3.380
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%l2753283.00
12754383.00
%12755483.00
12756583.00
%12757683.00
12758783.00
%12759883.00
%12760983.00
12762083.00
12763183.00
12764283.00
12765383.00
%12766483.00
12767583.00
12768683.00
%12769783.00
12770883.00
%12771983.00
%12773083.00
%12774183.00
%12775283.00

Y [f t]

Y [ft]

695509
3.039
2.924
2.810
2.698
2.587
2.479
2.373
2.270
2.170
2.073
1.980
1.890
1.803
1.720
1.640
1.563
1.489
1.418
1.351
1.286
1.224

696609 697709 698809
3.073
2.960
2.846
2.732
2.620
2.509
2.401
2.296
2.193
2.094
1.999
1.907
1.819
1.734
1.652
1.574
1.499
1.428
1.359
1.293
1.231

<- x [ft] ->

< X [f t] ->

3.111
2.998
2.883
2.767
2.652
2.539
2.428
2.320
2.215
2.114
2.016
1.922
1.832
1.746
1.663
1.584
1.508
1.435
1.366
1.299
1.236

3.154
3.040
2.922
2.804
2.685
2.568
2.454
2.343
2.235
2.131
2.031
1.936
1.844
1.756
1.672
1.591
1.514
1.441
1.371
1.304
1.240

699909 701009
3.205
3.087
2.965
2.841
2.718
2.596
2.47B
2,363
2.252
2.146
2.044
1.946
1.853
1.763
1.678
1.597
1.519
1.445
1.374
1.307
1.242
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3.264
3.140
3.011
2.880
2.750
2.623
2.500
2.381
2.267
2.158
2.054
1.954
1.859
1.768
l.6B2
1.600
1.521
1,447
1.375
1.307
1.243

702109 703209 704309 705409 706509 707609

%l2686183.00
12687283.00
12688383.00
%12689483.00
%12690583.00
12691683.00
12692783.00
%12693883.00
%12694983.00
%12696083.00
%12697183.00
%12698283.00
%126993B3.00
%12700483.00
5127015B3.00
%12702683.00
%12703783.00
%127048B3.00
%127059B3.00

0.365
0.384
0.405
0.427
0.450
0.474
0.499
0.524
0.552
0.580
0.609
0.640
0.672
0.706
0.741
0.777
0.815
0.855
0.896

0.359
0.378
0.399
0.420
0.443
0.466
0.491
0.516
0.543
0.571
0.600
0.630
0.662
0.695
0.730
0.765
0.803
0.842
0.883

0.353
0.372
0.392
0.413
0.435
0.458
0.483
0.508
0.534
0.562
0.590
0.620
0.651
0.684
0.718
0.753
0.790
0.828
0.868

0.347
0.366
0.386
0.406
0.428
0.451
0.474
0.499
0.525
0.552
0.580
0.610
0.640
0.672
0.706
0.741
0.777
0.815
0.854

0.341
0.359
0.379
0,399
0.420
0.443
0.466
0.490
0.516
0.542
0.570
0.599
0.629
0.661
0.693
0.728
0.763
0.800
0,839

0.334
0.353
0.372
0.392
0.413
0.435
0.458
0.482
0.507
0.533
0.560
0.588
0.618
0.649
0.681
0.714
0.749
0.786
0.824
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Y [ft] <- X [ft] ->
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702109 703209 704309 705409 706509 707609

%12707083.00
%12708183.00
%12709283.00
%127103B3.00
%12711483.00
%12712583.00
%12713683.00
%l2714783.00
%12715883.00
%12716983.00
%12718083.00
%12719183.00
%12720283.00
%12721383.00
%12722483.00
%12723583.00
%12724683.00
%12725783.00
%12726883.00
%12727983.00
%12729083.00
%l2730183.00
%12731283.00
%l2732383.00
%12733483.00
%l2734583.00
%12735683.00
%12736783.00
%12737883.00
%12738983.00
%12740083.00
%12741183.00
%12742283.00
%12743383.00
%12744483.00
%12745583.00
%12746683.00
%12747783.00
%12748883.00
%12749983.00

0.939
0.984
1.031
1.079
1.130
1.183
1.238
1.295
1.355
1.417
1.482
1.549
1.620
1.693
1.770
1.849
1.932
2.018
2.107
2.200
2.296
2.395
2.497
2.601
2.707
2.814
2.922
3.028
3.133
3.235
3.332
3.423
3.507
3.582
3.645
3.694
3.725
3.731
3.707
3.653

0.925
0.969
1.015
1.063
1.113
1.165
1.219
1.275
1.334
1.395
1.459
1.525
1.594
1.666
1.741
1.819
1.900
1.984
2.071
2.161
2.254
2.350
2.449
2.550
2.654
2.759
2.865
2.972
3_078
3.183
3.287
3.388
3.486
3.580
3.667
3.743
3.801
3.832
3.824
3.774

0.910
0.954
0.999
1.046
1.095
1.146
1.199
1.255
1.312
1.372
1.435
1.500
1.567
1.638
1.711
1.787
l.B66
1.947
2.032
2.120
2.211
2.305
2.401
2.500
2.601
2.705
2.810
2.917
3.025
3.135
3.246
3.358
3.472
3.587
3.702
3.811
3.907
3.972
3.988
3.939

0.895
0.938
0.982
1.028
1.076
1.127
1.179
1.233
1.290
1.348
1.410
1,473
1.539
1.608
1.679
1.753
1.830
1.910
1.993
2.078
2.167
2.258
2.352
2.448
2.548
2.650
2.755
2.862
2.973
3.086
3.205
3.328
3.458
3.596
3.742
3.894
4.044
4.166
4.220
4.169

0.879
0.921
0.965
1.010
1.057
1.106
1.158
1.211
1.266
1.324
1.383
1.446
1.510
1.577
1.647
1.719
1.794
1.871
1.952
2.035
2.121
2.210
2.302
2.396
2.494
2.594
2.699
2.806
2.919
3.036
3.160
3.293
3.438
3.597
3.777
3.980
4.205
4.430
4.568
4.504

0.863
0.904
0.947
0.991
1,038
1.086
1.136
1.188
1.242
1.298
1.356
1.417
1.480
1.545
1.613
1.683
1.756
1.832
1.910
1.991
2.074
2.161
2.250
2.343
2.438
2.537
2.640
2.748
2.861
2.981
3.109
3.249
3.404
3.581
3.789
4.041
4.360
4.766
5.158
5.031
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%l2751083.00
%12752183.00
12753283.00
%12754383.00
%12755483.00
%12756583.00
%12757683.00
12758783.00
12759883.00
%12760983.00
12762083.00
12763183.00
%12764283.00
%l2765383.00
%12766483.00
%12767583.00
%12768683.00
%12769783.00
12770883.00
%12771983.00
%12773083.00
12774183.00
%12775283.00

Y [ft]

Y [ft]

702109
3.569
3.460
3.335
3.199
3.059
2.919
2.782
2.648
2.520
2.396
2.279
2.167
2.060
1.959
1.863
1.771
l.6B4
1.601
1.522
1.446
1.375
1.307
1.242

703209
3.683
3.560
3.417
3.264
3.110
2.958
2.810
2.669
2.535
2.407
2.287
2.172
2.063
1.960
1.863
1.770
1.682
1.599
1.520
1.444
1.372
1.304
1.239

version ***********************

<- X [ft] ->

704309

<- x [ft] ->

3.831
3.681
3.510
3.333
3.159
2.992
2.834
2.685
2.545
2.413
2.289
2.173
2.062
1.958
1.860
1.766
1.678
1.594
1.515
1.439
1.368
1.299
1.234

705409
4.022
3.823
3.609
3.399
3.203
3.020
2.851
2.694
2.549
2.413
2.287
2.168
2.056
1.952
1.853
1.759
1.671
1.587
1.508
1.432
1.361
1.293
1.228

706509
4.266
3.978
3.702
3.454
3.234
3.036
2.857
2.694
2.544
2.406
2,277
2.158
2.046
1.941
1.842
1.748
1.660
1.577
1.498
1.423
1.352
1.284
1.220

707609
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4.547
4.114
3,768
3.484
3.243
3.034
2.848
2.681
2.530
2.390
2.261
2.141
2.030
1.925
1.827
1.734
1.646
1.563
1.485
1.411
1.340
1.273
1.210

708709 709809 710909 712009 713109 714209
12686183.00
12687283.00
%12688383.00
12689483.00
12690583.00
%12691683.00
%12692783.00
%12693883.00
%12694983.00
%12696083.00
%12697183.00
12698283.00
%12699383.00
%12700483.00
%12701583.00
%12702683.00
%12703783.00

0.328
0.346
0.365
0.384
0.405
0.427
0.449
0.472
0.497
0,523
0.549
0.577
0.606
0.636
0.668
0.701
0.735

0.322
0.339
0.358
0.377
0.397
0.418
0.440
0.463
0.487
0.512
0.539
0.566
0.594
0.624
0.655
0.687
0.721

0.315
0.332
0.351
0.369
0.389
0.410
0.431
0.454
0.478
0.502
0.528
0.554
0.582
0.611
0.642
0.673
0.706

0.309
0.326
0.343
0.362
0.381
0.401
0.423
0.445
0.468
0.492
0.517
0.543
0.570
0.598
0.628
0.659
0.691

0.302
0.319
0.336
0.354
0.373
0.393
0.413
0.435
0,458
0.481
0.506
0.531
0.558
0.585
0.614
0.644
0.676

0.296
0.312
0.329
0.346
0.365
0.384
0.404
0.425
0.447
0.470
0.494
0.519
0.545
0.572
0.600
0.630
0.660
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Y [ft] <- X [f t] ->

13109 714209
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708709 709809 710909 712009 7

%12704883.00
%12705983.00
%12707083.00
%1270B183.00
%12709283.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%12714783.00
%12715883.00
%12716983.00
%12718083.00
%12719183.00
%12720283.00
%12721383.00
%l2722483.00
%12723583.00
%12724683.00
%12725783.00
%12726B83.00
9
%12729083.00
%12730183.00
%12731283.00
%127323B3.00
%12733483.00
%12734583.00

0.771
0.808
0.846
0.887
0.929
0.972
1.017
1.064
1.113
1.164
1.217
1.272
1.328
1.388
1.449
1.512
1.578
1.647
1.717
1.791
1.867
1.945
2.026
2.110
2.197
2.287
2.381
2.478
2.579
2.686
2.798
2.918
3.048
3.191
3.351
3.537
3.759
4.039
4.421
5.021

0.755
0.792
0.830
0.869
0.910
0.952
0.997
1.042
1.090
1.140
1.191
1.245
1.300
1.357
1.417
1.479
1.543
1.609
1.678
1.749
1.822
1.898
1.977
2.059
2.143
2.230
2.321
2.416
2.515
2.619
2.730
2.848
2.976
3.117
3.276
3.459
3.676
3.946
4.301
4.803

0.740
0.775
0.812
0.851
0.891
0.932
0.975
1.020
1.067
1.115
1.165
1.217
1.271
1.326
1.384
1.444
1.506
1.571
1.637
1.706
1.777
1.851
1.927
2.005
2.087
2.172
2.260
2.352
2.448
2.549
2.656
2.770
2.893
3.029
3.179
3.349
3.544
3.774
4.043
4.338

0.724
0.759
0.795
0.832
0.871
0.912
0.954
0.997
1.042
1.089
1.138
1.189
1.241
1.295
1.351
1.409
1.469
1.531
1.596
1.662
1.731
1.802
1.875
1.951
2.030
2.111
2.196
2.284
2.377
2.473
2.576
2.684
2.801
2.927
3.064
3.215
3.381
3.562
3.750
3.919

0.708
0.742
0.777
0.813
0.851
0.891
0.932
0.974
1.018
1.064
1.111
1.160
1.210
1.263
1.317
1.373
1.431
1.491
1.553
1.618
1.684
1.752
1.823
1.896
1.971
2.049
2.130
2.215
2.303
2.394
2.491
2.593
2,700
2.815
2.937
3.067
3.203
3.341
3.472
3.574

0.692
0.725
0.759
0.794
0.831
0.870
0.909
0.951
0.993
1,037
1.083
1.131
1.180
1.231
1,283
1.337
1.393
1.451
1.511
1.572
1.636
1.702
1.769
1.839
1.911
1.986
2.063
2.143
2.226
2.312
2.402
2.496
2.595
2,697
2.804
2.913
3.023
3.129
3.221
3.287

%12736783.00
%12737883.00
%l2738983.00
%12740083.00
%12741183.00
%12742283.00
%12743383.00
%12744483.00
%127455B3.00
%12746683.00
%12747783.00
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%12748883.00
%12749983.00
%12751083.00
%12752183.00
%12753283.00
%12754383.00
%12755483.00
%12756583.00
%12757683.00
%12758783.00
%12759883.00
%12760983.00
%12762083.00
%12763183.00
%12764283.00
%12765383.00
%12766483.00
%12767583.00
%12768683.00
%12769783.00
%12770883.00
%12771983.00
%12773083.00
%l2774183.00
%l2775283.00

Y [ft]

Y [f t]

708709
6.381
5.763
4.724
4.164
3.775
3.473
3.224
3.010
2.823
2.656
2.504
2.365
2.238
2.119
2.008
1.904
1.807
1.715
1.629
1.547
1.470
1.396
1.327
1.261
1.198

709809 710909 712009
5.449
5.238
4.560
4.068
3.703
3.413
3.171
2.963
2.780
2.616
2.468
2.332
2.206
2.090
1.981
1.879
1.784
1.693
1.608
1.528
1.452
1.380
1.311
1.246
1.184

<- X [f t] - >

<- X [f ti ->

4.552
4.484
4.186
3.855
3.561
3.307
3.087
2.893
2.720
2.563
2.420
2.289
2.167
2.054
1.948
1.849
1.756
1.668
1.585
1.506
1.431
1.360
1.293
1.229
1.168

4.012
3.973
3.B14
3.601
3.379
3.170
2.979
2.804
2.644
2.498
2.363
2.238
2.122
2.013
1.911
1.815
1.724
1.639
1.558
1.481
1.408
1.339
1.273
1.211
1.151

713109 714209

19709 7

3.622
3.594
3.495
3.350
3.185
3.017
2.855
2.701
2.558
2.423
2.298
2.180
2.070
1.966
1.869
1.776
1.689
1.606
1.528
1.454
1.383
1.316
1.252
1.191
1.132

20809
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3.314
3.291
3.223
3.118
2.993
2,859
2.723
2.590
2.463
2.341
2.226
2.116
2.013
1.915
1.822
1.734
1.651
1.571
1.496
1.424
1.355
1.290
1.228
1.169
1.112

715309 716409 717509 718609 7 0.255
0.269
0.284
0.299
0.315
0.332
0.349
0.367
0.386
0.405
0.425
0.447
0.469
0.491
0.515

%12686183.00
%12687283.00
%12688383.00
%12689483.00
%12690583.00
%l2691683.00
%12692783.00
%12693883.00
%12694983.00
%12696083.00
%l2697183.00
%12698283.00
%126993B3.00
%127004B3.00
%12701583.00

0 .289
0 . 305
0 . 321
0 . 339
0 .357
0 , 375
0 , 395
0 .416
0 .437
0 , 460
0 . 483
0 u 507
0 . 533
0 . 559
0 1 586

0.282
0.298
0.314
0.331
0.348
0.367
0.386
0.406
0.427
0.449
0.472
0.495
0.520
0.546
0.572

0.276
0.291
0.306
0.323
0.340
0.358
0.377
0.396
0.417
0.438
0.460
0.483
0.507
0.532
0.558

0.269
0.284
0.299
0.315
0.332
0.349
0.367
0.386
0.406
0.427
0.448
0.471
0.494
0.519
0.544

0.262
0.276
0.291
0.307
0.323
0.340
0.358
0.377
0.396
0.416
0.437
0.459
0,481
0.505
0.529
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Y [ft] x [f t] ->

715309 716409 717509 718609 719709 720809

%12702683.00
%12703783.00
%12704883.00
%12705983.00
%12707083.00
%12708183.00
%12709283.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%12714783.00
%12715883.00
%12716983.00
%12718083.00
%12719183.00
%127202B3.00
%12721383.00
%12722483.00
%12723583.00
%12724683.00
%12725783.00
%l27268B3.00
%12727983.00
%12729083.00
%12730183.00
%12731283.00
%12732383.00
%12733483.00
%12734583.00
%127356B3.00
%12736783.00
%127378B3.00
%12738983.00
%12740083.00
%12741183.00
%12742283.00
%l2743383.00
%12744483.00
%127455B3.00

0.615
0.645
0.675
0.707
0.741
0.775
0.811
0.848
0.887
0.927
0.968
1.011
1.055
1.101
1.149
1.198
1.248
1.301
1.355
1.410
1.468
1.527
1.588
1.651
1.715
1.782
1.851
1.922
1.995
2.070
2.148
2.229
2.312
2.398
2.486
2.577
2.669
2.761
2.850
2.931

0.600
0.629
0.659
0.690
0.722
0.756
0.791
0.827
0.864
0.903
0.943
0.984
1.027
1.072
1.117
1.165
1.213
1.264
1.316
1.369
1.424
1.481
1.539
1.599
1.661
1.724
1.789
1.856
1.925
1.996
2.069
2.143
2.220
2.298
2.377
2.457
2.536
2.613
2.685
2.748

0_585
0.613
0.642
0.672
0.704
0.736
0.770
0.805
0.841
0.879
0.917
0.957
0.999
1.042
1.086
1.131
1.178
1.227
1.276
1.328
1.380
1.435
1.490
1.547
1.606
1.666
1.728
1.791
1.856
1.922
1.989
2.058
2.128
2.198
2.269
2.339
2.407
2.471
2.530
2.580

0.570
0.597
0.626
0.655
0.685
0.717
0.749
0.783
0.818
0.854
0.892
0.931
0.970
1.012
1.054
1.098
1.143
1.189
1.237
1.286
1.337
1.388
1.441
1.496
1.551
1.608
1.666
1.726
1.786
1.848
1.910
1.973
2.036
2.100
2.162
2.224
2.282
2.337
2.385
2.425

0.555
0,581
0.609
0.637
0.667
0.697
0.729
0.761
0.795
0.830
0.866
0.904
0.942
0.982
1.022
1.064
1.108
1.152
1.198
1.245
1.293
1.342
1.392
1.444
1.496
1.550
1.605
1.660
1.717
1.774
1.831
1.889
1.947
2.004
2.059
2.113
2.163
2.210
2.250
2.283

0.540
0.565
0.592
0.619
0.648
0.677
0.708
0.740
0.772
0.806
0.841
0.876
0.913
0,952
0.991
1.031
1.072
1.115
1.159
1.203
1.249
1.296
1.344
1.392
1.442
1.493
1.544
1.596
1.648
1.701
1.754
1.807
1.859
1.910
1.960
2.007
2.050
2.090
2.124
2.151
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%12746683.00
12747783.00
%12748883.00
12749983.00
%12751083.00
%12752183.00
%12753283.00
%12754383.00
%12755483.00
%12756583.00
_12757683.00
%12758783.00
%12759883.00
%l2760983.00
%12762083.00
%12763183.00
%12764283.00
%12765383.00
%12766483.00
%127675B3.00
%12768683.00
12769783.00
12770883.00
12771983.00
%127730B3.00
12774183.00
%127752B3.00

Y [f t]

Y [f t]

715309 716409 717509 718609
2.997
3.042
3.058
3.039
2.988
2.909
2.812
2.703
2.590
2.476
2.363
2.254
2.149
2.048
1.952
1.860
1.773
1.689
1.610
1.534
1.461
1.392
1.326
1.263
1.203
1.145
1.090

2.798
2.829
2.838
2.822
2.782
2.720
2.643
2.554
2.459
2.360
2.262
2.164
2.069
1.977
1.888
1.802
1.720
1.642
1.566
1.494
1.425
1.358
1.295
1.234
1.176
1.121
1.067

< x[f t] >

x [ft] ->

2.618
2.641
2.646
2.632
2.599
2.549
2.486
2.412
2.332
2.247
2.161
2.074
1.988
1.904
1.822
1.743
1.666
1.592
1.521
1.452
1.386
1.323
1.262
1.204
1.148
1.095
1.043

2.455
2.472
2.475
2.462
2.435
2.394
2.341
2.279
2.210
2.137
2.061
1.984
1.907
1.830
1.755
1.682
1.610
1.541
1.474
1.409
1.347
1.286
1.229
1.173
1.119
1.068
1.018

719709 720809
2.306
2.319
2.320
2.309
2.286
2.251
2.206
2.154
2.094
2.031
1.964
1.895
1.826
1.756
1.688
1.620
1.554
1.489
1.426
1.365
1.306
1.249
1.194
1.141
1.089
1.040
0.993
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2.170
2.180
2.180
2.170
2.149
2.120
2.081
2,036
1.985
1.929
1.870
1.809
1.746
1.683
1.620
1.558
1.497
1.437
1.378
1.320
1.265
1.211
1.158
1.108
1.059
1.012
0.966

721909 723009 724109 725209 726309 727409

%12686183.00
%12687283.00
12688383.00
12689483.00
12690583.00
12691683.00
12692783.00
12693883.00
%12694983.00
12696083.00
%12697183.00
12698283.00
%12699383.00

0.249
0.262
0.276
0.291
0.307
0.323
0.339
0.357
0.375
0.394
0.414
0.434
0.456

0 .242
0 .255
0.269
0 . 283
0 .29B
0 .314
0 , 330
0 .347
0 1 365
0 . 383
0 . 402
0 .422
0 . 443

0 . 235
0 .248
0 . 262
0 .275
0 . 290
0 , 305
0 . 321
0 . 337
0 . 354
0 . 372
0 . 391
0 . 410
0 . 430

0.229
0.241
0.254
0.268
0.282
0.296
0.312
0.328
0.344
0.361
0.379
0.398
0.417

0 . 222
0 , 234
0 . 247
0 . 260
0 . 273
0 . 288
0 , 302
0 . 318
0 , 334
0 .351
0 . 368
0 . 386
0 . 405

0 . 216
0 . 227
0 .239
0 . 252
0 .265
0 1 279
0 .293
0 . 308
0 .324
0 . 340
0 .357
0 . 374
0 . 392
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Y [f t] X [f t] ->
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721909 723009 724109 725209 726309 727409

_12700483.00
%12701583.00
%12702683.00
%12703783.00
%12704883.00
%12705983.00
_12707083.00
%12708183.00
~12709283.00
%12710383.00
12711483.00
_12712583_00
%12713683.00
12714783.00
%12715883.00
_12716983.00
%12718083.00
%l2719183.00
12720283.00
12721383.00
%12722483.00
%12723583.00
12724683.00
12725783.00
%12726883.00
%12727983.00
%12729083.00
12730183.00
_12731283.00
%12732383.00
%12733483.00
%12734583.00
_l2735683.00
%12736783.00
l2737B83.00
%12738983.00
_12740083.00
%l2741183.00
%12742283.00
%12743383.00

0.478
0.501
0.525
0.549
0.575
0.602
0.629
0.658
0.687
0.718
0.749
0.782
0.815
0.850
0.885
0.922
0.959
0.998
1.037
1.078
1.120
1.162
1.206
1.250
1.295
1.341
1.388
1.436
1.484
1.532
1.581
1.630
1.678
1.726
1.774
1.820
1.864
1.905
1.943
1.977

0.464
0.486
0.510
0.534
0.558
0.584
0.611
0.638
0.667
0.696
0.726
0.757
0.790
0.823
0_857
0.892
0.928
0.965
1.003
1.041
1.081
1.121
1.163
1.205
1.248
1.291
1.335
1.380
1.425
1.470
1.515
1.560
1.604
1.648
1.691
1.732
1.772
1.808
1.842
1.871

0.451
0.472
0.495
0.518
0.542
0.566
0.592
0.619
0.646
0.674
0.703
0.733
0.764
0.796
0.829
0.862
0.897
0.932
0.968
1.005
1.043
1.001
1.120
1.160
1.201
1.241
1.283
1.325
1.366
1.408
1.450
1.492
1.533
1.573
1.612
1.649
1.684
1.716
1.746
1.771

0.437
0.458
0.480
0.502
0.525
0.549
0.574
0.599
0.626
0.653
0.681
0.709
0.739
0.770
0.801
0.833
0.866
0.899
0.934
0.969
1.005
1.041
1.078
1.116
1.154
1.193
1.232
1.271
1.310
1.349
1.387
1.426
1.463
1.500
1.535
l.56B
1.600
1.629
1.655
1.677

0.424
0.444
0.465
0.486
0.509
0.532
0,555
0.580
0.605
0.631
0.658
0.6B6
0.714
0.743
0.773
0.804
0.835
0.B67
0.900
0.934
0,968
1.002
1.037
l_073
1.109
1.145
1.181
1.218
1.254
1.290
1.326
1.361
1.396
1.429
1.461
1.492
1.520
1.546
1.569
1.588

0.411
0.430
0.450
0.471
0.492
0.514
0.537
0.561
0.585
0.610
0.636
0.662
0.690
0.718
0.746
0.775
0.805
0.836
0.867
0.899
0.931
0.964
0.997
1.030
1.064
1.098
1.132
1.166
1.200
1.234
1.267
1.299
1.331
1.362
1.391
1.418
1.444
1.467
1.487
1.505



*********************** THWELLS - version 4.01 ***********************

%12744483.00
%12745583.00
12746683.00
12747783.00
12748883.00
_12749983.00
%12751083.00
12752183.00
%12753283.00
%12754383.00
_12755483.00
%12756583.00
12757683.00
%12758783.00
12759883.00
12760983.00
_12762083.00
%12763183.00
_12764283.00
%12765383.00
12766483.00
_12767583.00
%12768683.00
_12769783.00
%12770883.00
%12771983.00
12773083.00
12774183.00
12775283.00

Y [f t]

Y [ft]

721909
2.006
2.029
2.044
2.052
2.051
2.042
2.024
1.998
1.965
1.926
1.881
1.832
1.780
1.725
1.668
1.611
1.554
1.497
1.440
1.384
1.329
1.275
1.223
1.172
1.122
1.074
1.028
0.983
0.939

723009 724109 7
1.896
1.915
1.928
1.934
1.933
1.924
1.909
1.886
1.857
1.822
1.783
1.739
1.693
1.644
1.593
1.541
1.489
1.436
1.384
1.332
1.280
1.230
1.181
1.133
1.086
1.040
0.996
0.953
0.912

<- X [f t] - >

<- x [ft] ->

1.792
1.809
1.819
1.824
1.823
1.815
1.801
1.781
1.756
1.725
1.690
1.652
1.610
1.566
1.520
1.473
1.425
1.376
1.328
1.280
1.232
1.185
1.139
1.094
1.049
1.006
0.964
0.923
0.884

25209 7
1.696
1.709
1.719
1.722
1.721
1.714
1.701
1.683
1.661
1.634
1.603
1.568
1.531
1.491
1.449
1.406
1.363
1.318
1.273
1.229
1.184
1.140
1.097
1.055
1.013
0.972
0.932
0.894
0.856

26309 727409
1.604
1.616
1.624
1.627
1.626
1.619
1.608
1.592
1.572
1.548
1.520
1.489
1.455
1.419
1.381
1.342
1.302
1.261
1.220
1.179
1.137
1.096
1.056
1.016
0.977
0_938
0.900
0.864
0.828
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34009

1.519
1.529
1.536
1,538
1.536
1.531
1.520
1.506
1.488
1.466
1.441
1.413
1.383
1.350
1.316
1.280
1.243
1.206
1.168
1.130
1.091
1.053
1.015
0.978
0.941
0.904
0.869
0.834
0.800

728509 729609 730709 731809 732909 7

_12686183.00
%12687283.00
%12688383.00
%12689483.00
%l2690583.00
%12691683.00
%12692783.00
%12693883.00
%12694983.00
%12696083.00
%12697183.00

0 .209
0 . 220
0.232
0 .244
0 . 257
0 .271
0 . 284
0 .299
0 .314
0 .329
0 . 345

0.203
0.214
0.225
0.237
0.249
0.262
0.275
0.289
0.304
0.319
0.334

0 . 196
0 . 207
0 . 218
0 . 229
0 . 241
0 .254
0 . 267
0 .280
O .294
0 . 308
0 . 323

0.190
0.200
0.211
0.222
0.233
0.245
0_258
0.271
0.284
0.298
0.313

0 \ 184
0 . 194
0 .204
0 .215
0 .226
0 .237
0 . 249
0 .262
0 . 275
0 .288
0 . 302

0 . 178
0 187
0 . 197
0 .207
0 . 218
0 .229
0 .241
0 . 253
0 .265
0 .278
0 .291
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Y [ft] <- x [f t] - >

734009

PAGE 32

728509 729609 730709 731B09 732909

%12698283.00
%12699383.00
%12700483.00
%127015B3.00
%12702683.00
%12703783.00
%12704883.00
%12705983.00
%12707083.00
%12708183.00
%l27092B3.00
%12710383.00
%12711483.00
%12712583.00
%12713683.00
%12714783.00
%12715883.00
%12716983.00
%12718083.00
%12719183.00
%12720283.00
%12721383.00
%12722483.00
%12723583.00
%12724683.00
%12725783.00
%l2726883.00
%12727983.00
%l27290B3.00
%12730183.00
%12731283.00
%12732383.00
%12733483.00
%12734583.00
%127356B3.00
%12736783.00
%12737883.00
%12738983.00
%12740083.00
%12741183.00

0.362
0.380
0.398
0.416
0.436
0.455
0.476
0.497
0.519
0.542
0.565
0.589
0.614
0.639
0.665
0.692
0.719
0.747
0.776
0.805
0.834
0.864
0.895
0.926
0.957
0.989
1.021
1.052
1.084
1.116
1.148
1.179
1.210
1.240
1.269
1.297
1.323
1.348
1.371
1.392

0.351
0.367
0.385
0.403
0.421
0.440
0.460
0.481
0.502
0.523
0.546
0.569
0.592
0.617
0.641
0.667
0.693
0.720
0.747
0.774
0.802
0.831
0.860
0.889
0.919
0.948
0.978
1.008
1.038
1.068
1.097
1.126
1.154
1.182
1.209
1.234
1.258
1.281
1.302
1.321

0.339
0.355
0.372
0.389
0.407
0.425
0.444
0.464
0.484
0.505
0.526
0.548
0.571
0.594
0.618
0.642
0.667
0.692
0.713
0.744
0.771
0.798
0.825
0.853
0.881
0.909
0.937
0.965
0.993
1.020
1.048
1.075
1.101
1.126
1.151
1.174
1.196
1.217
1.236
1.253

0.328
0.343
0.359
0.376
0.393
0.411
0.429
0.448
0.467
0.487
0.507
0.529
0.550
0.572
0.595
0.618
0.642
0.666
0.690
0.715
0.740
0.766
0.792
0.818
0.844
0.870
0.897
0.923
0.949
0.975
1.000
1.025
1.049
1.073
1.096
1.117
1.137
1.156
1.173
1.189

0.316
0.331
0.347
0.363
0.379
0.396
0.414
0.432
0.450
0.469
0.489
0.509
0.529
0.551
0.572
0.594
0.617
0.640
0.663
0.686
0.710
0.734
0.759
0.783
0.808
0.833
0.857
0.882
0.906
0.931
0.954
0.977
1.000
1.022
1.043
1.062
1.081
1.098
1.114
1.128

0.305
0.320
0.334
0.350
0.365
0.382
0.399
0.416
0.434
0.452
0.471
0.490
0.509
0.529
0,550
0.571
0.592
0.614
0.636
0.658
0.681
0.704
0.727
0.750
0.773
0.796
0.820
0.843
0.865
0.888
0.910
0.931
0.952
0.972
0.992
1.010
1.027
1.043
1.057
1.070
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Y [ft]

728509 729609

<- X [ft] ~>

730709 731809 732909 734009
12742283.00
%12743383.00
%127444B3.00
%12745583.00
%127466B3.00
%12747783.00
%12748883.00
%12749983.00
%12751083.00
12752183.00
12753283.00
%12754383.00
%12755483.00
%12756583.00
%12757683.00
%12758783.00
%12759883.00
12760983.00
%12762083.00
12763183.00
%12764283.00
%12765383.00
%12766483.00
%127675B3.00
%12768683.00
%12769783.00
%12770883.00
%12771983.00
%12773083.00
%12774183.00
%12775283.00

1.410
1.425
1,438
1.447
1.453
1.455
1.453
1.448
1.438
1.425
1.409
1.389
1.367
1.342
1.314
1.285
1.253
1.221
1.187
1.152
1.117
1.082
1.046
1.010
0.975
0.940
0.905
0.871
0.837
0.804
0.772

1.337
1.351
1.362
1.370
1.375
1.376
1.375
1.370
1.361
1.349
1.335
1.317
1.297
1.274
1.249
1.222
1.193
1.163
1.132
1.100
1.068
1.035
1.002
0.969
0.936
0.903
0.870
0.838
0.806
0.775
0.745

1.268
1.280
1.290
1.297
1.301
1.303
1.301
1.296
1.288
1.278
1.264
1.248
1.230
1.209
1.186
1.162
1.136
1.108
1.080
1.050
1.020
0.990
0.959
0.928
0.897
0.866
0.836
0.806
0.776
0.746
0.717

1.202
1.213
1.222
1.228
1.232
1.233
1.231
1.227
1.220
1.210
1.198
1.184
1.167
1.148
1.127
1.104
1.081
1.055
1.029
1.002
0.974
0.946
0.917
0.889
0.860
0.831
0.802
0.774
0.746
0.718
0.691

1.140
1.150
1.157
1.163
1.166
1.167
1.166
1.162
1.155
1.146
1.135
1.122
1.107
1.089
1.070
1.050
1.028
1.005
0.980
0.955
0.930
0.904
0.877
0.850
0.823
0.796
0.769
0.742
0.716
0.690
0.664

1.080
1.090
1.097
1.102
1.105
1.105
1.104
1.100
1.094
1.086
1.076
1.064
1.050
1.034
1.016
0.998
0.977
0.956
0.934
0.911
0.887
0.863
0.838
0.813
0.788
0.762
0.737
0.712
0.687
0.662
0.638

Y [ft]

735109 736209

<~ X [ft] ->

737309
12686183.00
%12687283.00
%12688383.00
12689483.00
12690583.00
12691683.00
%12692783.00
%12693883.00
%12694983.00

0.172
0.181
0.190
0.200
0.211
0.221
0.232
0.244
0.256

0 . 166
O . 175
0 . 184
0 . 193
0 .203
0 . 213
0 .224
0 .235
0 .247

0 . 160
0 . 168
0 . 177
0 . 186
0 . 196
0 . 206
0.216
0 . 227
0 . 238
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Y [f t] <- X [ft] - >
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735109 736209 737309
%12696083.00
12697183.00
%1269B2B3.00
12699383.00
12700483.00
%12701583.00
12702683.00
_12703783.00
%127048B3.00
%127059B3.00
%12707083.00
_127081B3.00
%12709283.00
%12710383.00
_12711483.00
%12712583.00
%12713603.00
%12714783.00
%12715803.00
%12716983.00
_12718083.00
%127191B3.00
%12720283.00
%l2721383.00
%12722483.00
_12723583_00
%12724683.00
%12725783.00
%12726883.00
%12727983.00
%12729083.00
%12730183.00
%12731283.00
%12732383.00
%12733483.00
12734583.00
12735683.00
12736783.00
12737883.00
12738983.00

0.268
0.281
0.294
0.308
0.322
0.337
0.352
0.368
0.384
0.400
0.417
0.435
0.453
0.471
0.490
0.509
0.528
0.548
0.568
0.589
0.610
0.631
0.653
0.674
0.696
0.718
0.739
0.761
0.783
0.805
0.826
0.847
0.867
0.887
0.907
0.925
0.943
0.960
0.975
0.990

0.259
0.271
0.284
0.297
0.310
0.324
0.339
0.354
0.369
0.385
0.401
0.418
0.435
0.452
0.470
0_489
0.507
0.526
0.545
0.565
0.585
0.605
0.625
0.645
0.666
0.686
0.707
0.727
0.748
0.768
0.788
0.807
0.826
0.845
0.863
0.880
0.896
0.912
0.926
0.939

0.249
0.261
0.273
0.286
0.299
0.312
0.326
0.340
0.355
0.370
0.386
0.402
0.418
0.434
0.451
0.469
0.486
0.504
0.523
0.541
0.560
0.579
0.598
0.617
0.636
0.656
0.675
0.694
0.713
0.732
0.751
0.769
0.787
0.804
0.821
0.837
0.852
0.866
0.879
0.892



************~A-********** THWELLS .-- version 4.01 ***-»<*******************

%l2740083.00
12741183.00
_12742283.00
%12743383.00
%12744483.00
%12745583.00
%12746683.00
%127477B3.00
%12748B83.00
,12749983.00
%12751083.00
12752183.00
12753283.00
,12754383.00
%127554B3.00
_12756583.00
%12757683.00
_12758783.00
%12759883.00
%12760983.00
%12762083.00
%127631B3.00
12764283.00
12765383.00
,12766483.00
%12767583.00
%12768683.00
12769783.00
12770883.00
_12771983.00
%12773083.00
_12774183.00
%12775283.00

Y [ft]

735109
1.003
1.014
1.024
1.033
1.039
1.043
1.046
1.047
1.045
1.042
1.036
1.029
1.020
l.00B
0.996
0.981
0.965
0.948
0.929
0.910
0.889
0.868
0.846
0.823
0.800
0.777
0.753
0.729
0.706
0.682
0.659
0.636
0.613

736209 737309
0.951
0.962
0.971
0.978
0.984
0.988
0.991
0.991
0.990
0.987
0.982
0.975
0.966
0.956
0.944
0.931
0.916
0.900
0.883
0.865
0.846
0.826
0.806
0.785
0.763
0.742
0.720
0.698
0.675
0.653
0.631
0.609
0.588

<- x [Fm ->

0.902
0.912
0.920
0.927
0.933
0.936
0.938
0.939
0.937
0.934
0.930
0.924
0.916
0.906
0.895
0.883
0.870
0.855
0.839
0.822
0.805
0.786
0.767
0.748
0.728
0.708
0.687
0.667
0.646
0.625
0.604
0.584
0.564
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ATTACHMENT VII

Figure  3 Estima ted Drawdown a t P roduction Well #8, 55-580149
B(19-18) 10aaa
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IN THE MATTER OF THE AP P LICATION OF
NORTHERN ARIZONA ENERGY, LLC, IN
CONFORMANCE WITH THE
REQUIREMENTS  OF ARIZONA REVIS ED
STATUTES 40-360.03 AND 40-360.06, FOR A
CERTIFICATE OF ENVIRONMENTAL
COMP ATIB ILITY AUTHORIZING
CONS TRUCTION OF A 175 MW NATURAL
GAS -FIRED, S IMP LE CYCLE GENERATING
FACILITY AND AS S OCIATED
TRANS MIS S ION LINE INTERCONNECTING
THE GENERATING FACILITY TO THE
ADIACENT WES TERN AREA P OWER
ADMINIS TRATION GRIFFITH
S WITCHYARD, ALL LOCATED IN
MOHAVE COUNTY AP P ROXIMATELY 9
MILES  S OUTHWES T OF KINGMAN,
ARIZONA.

4

1 BEFORE THE ARIZONA CORP ORATION COMMIS S ION

COMMIS S IONERS
MIKE GLEASON, Chairman
WILLIAM A. MUNDELL
JEFF HATCH-MILLER
KRIS TINK. MAYES
GARY PIERCE

EXHIBIT

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

NOTICE OF FILING

MOYES  S TOREY, LTD.

2

3

4

5

6

7

8

9

10

1 3

1 4

1 5

1 6

1 7

18 Applica nt, Northe r Arizona  Ene rgy, LLC, he re by provide s  notice  tha t it is  tiling he re with the

19 following a ttached materia ls  that will be  used a t the  September 17 and 18, 2007 hearings :

20 A. Response 18 Update  to Supplemental Information Package (one page).

21 B. Power Point Outline  of Additiona l Testimony to be  presented by Applicant (21 pages).

22 RESPECTFULLY SUBMITTED this  12th da y of Se pte mbe r, 2007.

23

24

25

26

27

28

.

I

- ¢ * ila y't. Ma ye s  u
1850 N. Central Avenue, Suite 1100
Phoenix, Arizona 85004
(602) 604-2141



I
' U

1

2

Origina l and Twenty~Eight (28) copies
of the  foregoing filed this  12th day of
September 2007 with:

3

4

Docke t Control
Arizona  Corpora tion Commiss ion
1200 West Washington Street
Phoenix, Arizona  85007

5
Electronic copies  of the  foregoing were  sent

6 Via email this 12th day of September 2007 to :

7

8

9

1 0

Laurie Woodhull, Chainman
Arizona  Power P lant & Transmiss ion
Line  S iting Committe e

1275 West Washington
Phoenix, Arizona  85007
Laurie. Woodal1@azag. gov

11

12

13

Maureen A. Scott, Senior S ta ff Counse l
Le ga l Divis ion
Arizona  Corpora tion Commiss ion
1200 West Washington Street
Phoenix, Arizona  85007

.mscott@azcc.gov
14

1 5

1 6

1 7

Ke nne th C. Sundlof, J r.
Jennings, S trouss  & Salmon, PLC
The Collie r Center, I law Floor
201 East Washington Street
Phoenix, Arizona  85004-2385
Sund1of@ss1aw.oom

1 8
Jack Ehrhardt

19 P .O. Box 179
Peach Springs, AZ 86434

20 hua1apaiplannin,q@cit1in1<.net
\

21

22

24/
24
25

26

27

28

2



Month Capacity

Factor

Aug 06 73.7%

S ept 06 67.7%

Oct 06 65.2%

Nov 06 45.1%

Dec 06 39.3%

J a n 07 27.2%

Fe b 07 13.5%

Mar 07 0%

April 07 2.0%

May 07 40.2%

June 07 78.0%

July 07 78.2%

Aug 07 76.1%

Sept 07

(estimated)

~78%

Northern Arizona Energy Project
Case No. 00133

Supplemental Information Package
Response 18 Update

18. Provide the capacity factor for the erich Energy Project over the prior twelve months.

Response 18 - Updated

During May 2006 through July 2006, the Griffith Energy Project was unavailable due to

mechanical issues related to the steam turbine.

The monthly Capacity Factors for August 2006 through September 2007 were as follows:
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ExHlalt

GuidingPrinciples for
ACC Staff Determination of

Electric System Adequacy and Reliability

/3

This document serves the dual purpose of providing the guiding principles for ACC Staff
determination of electric system adequacy and reliability in the two areas of transmission and
generation-

Transmission

A.R-S §40-360.02E obligates the Arizona Corporation Commission (ACC) to biennially make a
determination of the adequacy and reliability of easting and planned transmission facilities in

the state of Arizona. Current state statutes and ACC rules do not establish the basis upon which
such a determination is to be made. Therefore, ACC Staff  wil l  use the following guiding
principles to make the required adequacy and reliability determination until othenvise directed
by state statues or ACC rules.

»q
J .

r

l. Transmission facilities will be evaluated using Western Systems Coordinating Council
(WSCC), or its successor's, Reliability Criteria for System Planning and Miniltlum Operating
Reliability CIiI€I'l8~

2. Transmission planning and operating practices. traditionally utilized by Arizona electric
utilities will apply when more restrictive than WS CC criteria.
Compliance Mat A.C-C. Rl4»2.~1609.Bl will be established by analysis of power flow and
tranSient stability simulation of single contingency outages (N-1) of genexadng units, EHV
and local transmission lines of greater than 100 kV nominal system voltage, and associated
iransfozzners. Reliance on remedial action such as generator unit tripping or load shedding for
single corldntzency outages will not be crmsiderefi an acceptable means of compliance with
,this mle,

| R14-2~l609.B refers co the obligation of Utility Distn°butitm Companies to assure that adequate transmission
import capability and distribution system capacity are available to meet the load requirements of all distribution
customers within their service area. (1

J
Generation

Pursuant to A.R.S. §40~360.07, the ACC must balance, in the broad public interest, the need for
adequate, economical, and reliable supply of electric power with the glesire to minimize the effect
on the environment and ecology of the state when considering the siring of a power plant or
transmission line. The laws of physics dictate that generation and transmission facilities are
inextricably 1i;u<ed when considering the reliability of service to consumers. Therefore, it is
appropriate diet both components must be considered when siring a power plant. ACC Staff will
use the following guiding principles to make The required adequacy and reliability determination
for sizing generation until otherwise directed by state statues or ACC rules. - -..-

The _ `bited in tile evolution of Arizona's generation and
v ` . , 1 I . .

translmsszori raczhues should be continued m order to promote development of a robust energy
marker. Non-discriminatory access to transmission and fair and equitable business practices :must
also be maintained and the service reliability to which the state is accustomed must not be

best wciiitv practices historically excl

" u n
* n

J DS 02/08/00
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/
I compromised. Therefore, Staff support of power plant Certif icate of Environmental

Compatibility applications will be conditioned as set forth below.

ACC
be contingent upon the applicant providing, either in the application or at the hearing, evidence
of items 1-3 below:

Staff support of power plant Certificate of Environmental Compatibility applications will

4 Two or more transmission.. lines must emanate from each power plant switchyard and
interconnect with the existing transmission system. This plant interconnection must satisfy
the single contingency outage criteria_(N-I) without reliance on remedial action such as
generator unit tripping or load shedding.

2. A power plan; applicant must provide technical study evidence that sufficient transmission
capacity exists to accommodate the plant and that it will not compromise the reliable
Operation of the interconnected transmission system.

3. All plants located inside a transmission import limited zone "must offer" all Electric Service
Providers and Affected Utilities serving load in die constrained load zone, or their designated
Scheduling Coordinators, sufficient energy to meet load requirements in excess of the
transmission import limit.

19

ACC Staff support of power plant Certificate of Environmental Compatibility applications wit]
further be contingent upon the Certificate of Environmental Compatibility being conditioned as
provided 'm items 4-6 below:. 9 9

4. The Certificate of Environmental Compatibility is conditioned upon the plant applicant
submitting to the ACC an interconnection agreement with the Transmission provider with
whom they are interconnecting.

5. The Certilficate of Environmental Compatibility is conditioned upon the plant applicant
becoming a member of WSCC, or its successor, and tiling a copy of its WSCC Reliability
Criteria Agreement or Reliability Management System (RMS) Generator Agreement with the
ACC. ,

6. The Certificate of Environmental Compatibility is conditioned upon the plant applicant
becoming a member of the Southwest Reserve Sharing Group, or its successor, thereby
malting iT_s units available for reserve sharing purposes.

11

Approve d by:

/ I

rah R. Sc
Director
Utilities Division

This date: o1/24

DRS/jds:ESAR.d.oc

/
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I

TEITQL P 33



9

AZ ADC R14-2-1609
A.A.C. R14-2-1609

P a ge  1

Ariz. Adm in, Code  R14-2-1609
EXHIBF

4 T/<9

ARIZONA ADMINISTRATIVE CODE
TITLE 14. PUBLIC SERVICE CORPORATIONS; CORPORATIONS AND ASSOCIATIONS;

SECURITIES REGULATION
CHAPTER 2. CORPORATION COMMISSION FIXED UTILITIES

ARTICLE 16. RETAIL ELECTRIC COMPETITION
Current through December 31, 2006 (Supp, 06-4)

R14-2-1609. Transmission and Distribution Access

A. The Affected Utilities shall provide nondiscriminatory open access to transmission and distribution facilities to
serve all customers. No preference or priority shall be given to any distribution customer based on whether the
customer is purchasing power under the Affected Uti l i ty's Standard Offer or in the competi t ive market.  Any
transmission capacity that is reserved for use by the retail customers of the Affected Utility's Utility Distribution
Company shall be allocated among Standard Offer customers and competitive market customers on a pro-rata basis.

B. Utility Distribution Companies shall retain the obligation to assure that adequate transmission import g.-apability i s -
availaale to meet  the load requirements of al l  distr ibution customers within their  service areas.  Uti l i ty Distribution
Companies shall retain the obhgation to assure that adequate distribution system capacity is available to meet the load_
requirements of all distribution customers within their service areas. 'so

C. The Commission supports the development of Federal Energy Regulatory Commission-approved Regional Transmission
an Independent  System Operator (ISO) or,  absent  a Regional  Transmission Organizat ion or an

Independent System Operator, an Arizona Independent Scheduling Administrator (AISA). The Commission believes that
such organizations are necessary in order to provide nondiscriminatory retail access and to facilitate a robust and efficient
electricity market,

Organization (RTO),

D. Affected Utilities that own or operate Arizona transmission facilities shall form an Arizona Independent Scheduling
Administrator that shall file with the Federal Energy Regulatory Commission within 60 days of this Commission's adoption
of Final rules herein, for approval of an Independent Scheduling Administrator having the following characteristics:

1. The Arizona Independent Scheduling Administrator shall calculate Available Transmission Capacity (ATC) for
Arizona t ransmission faci l i t ies  that  belong to the Affected Ut i l i t ies  or  other  Arizona Independent  Schedul ing
Administrator participants and shall develop and operate an overarching statewide OASIS.

2. The Arizona Independent Scheduling Administrator shall implement and oversee the nondiscriminatory application of
operating protocols to ensure statewide consistency for transmission access. These operating protocols shall include, but
are not  l imi ted to,  protocols  for  determining t ransmission system t ransfer  capabi l i t ies ,  commit ted uses of the
transmission system, available transfer capabili t ies,  Must-Run Generating Units,  energy scheduling,  and energy
imbalances.

3. The Arizona Independent Scheduling Administrator shall provide dispute resolution processes that enable market
part icipants to expedit iously resolve claims of discriminatory treatment in the reservation,  scheduling,  use,  and
curtailment of transmission services.

4, All requests (wholesale, Standard Offer retail, and competitive retail) tor reservation and scheduling of the use of
Arizona t ransmission faci l i t ies  that  belong to the Affected Ut i l i t ies  or  other  Arizona Independent  Schedul ing
Administrator participants shall he made to, or through, the Arizona Independent Scheduling Administrator using a

© 2007 Thomson/West. No Claim to Orig. U.S. Govt. Works,
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single, s tandardized procedure.

5. The Arizona Independent Scheduling Administrator shall implement a transmission planning process that includes all
Arizona Independent Scheduling Administrator participants and aide in identifying the timing arid key characteristics of
required reinforcements to Arizona transmission facilities to assure that the future load requirements of all participants
will be met.

E. If not previous ly hied, the  Affected Utilitie s  tha t own or opera te  Arizona  tra ns mis s ion fa cilitie s  s ha ll tile  a  propos ed
Arizona  Independent Scheduling Adminis tra tor implementa tion pla n with the Commis s ion, through Docket Control, within
30 da ys  of the  Commis s ion's  a doption of fina l rules  here in. The implementa tion pla n s ha ll a ddres s  Arizona  Independent
Scheduling Adminis tra tor governance, incorpora tion, financing, and s ta ffing, the acquis ition of phys ica l facilities  and s ta ff by
the  Arizona  Independent S cheduling Adm inis tra tor, the  s chedule  for the  pha s ed deve lopm ent of Arizona  Independent
S cheduling Adminis tra tor functiona lity a nd propos ed tra ns ition to a  regiona l Independent S ys tem Opera tor or Regiona l
Tra ns mis s ion Orga niza tion; contingency pla ns  to ens ure  tha t critica l functiona lity is  in pla ce  no la ter tha n three  months
following a doption of fina l rule s  he re in by the  Com m is s ion, a nd a ny othe r s ignifica nt is s ues  re la ted to the  tim e ly a nd
success ful implementa tion of the Arizona  Independent Scheduling Adminis tra tor.

F. Each of the Affected Utilities  sha ll make good fa ith efforts  to develop a  regiona l, multi-s ta te Independent Sys tem Opera tor
or Regiona l Tra ns mis s ion Orga niza tion, to which the  Arizona  Independent S cheduling Adminis tra tor s hould tra ns fer its
re leva nt a s s e ts  a nd functions  a nd cha ra cteris tics  a s  s pecified in R14-2-I609(D) a s  the  Independent S ys tem Opera tor or
Re giona l Tra ns m is s ion Orga niza tion be com e s  a ble  to ca rry out thos e  functions . Abs e nt Fe de ra l Ene rgy Re gula tory
Commiss ion approva l of an Arizona  Independent Scheduling Adminis tra tor, the functions  and characteris tics  a s  specified in
R14-2-l609(D) will be assumed by the Independent Sys tem Opera tor or Regiona l Transmiss ion Organiza tion.

G. It is  the intent of the Commiss ion tha t prudently-incurred cos ts  incurred by the Affected Utilities  in the es tablishment and
opera tion of the  Arizona  Independent S cheduling Adminis tra tor, a nd s ubs equently the  Independent S ys tem Opera tor or
Regiona l Tra ns mis s ion Orga niza tion, s hould be  recovered from cus tomers  us ing the  tra ns mis s ion s ys tem, including the
Affe c te d  Utilitie s ' whole s a le  cus tom e rs ,  S ta nda rd  O ffe r re ta il cus tom e rs ,  a nd  com pe titive  re ta il cus tom e rs  on  a
nondiscrimina tory bas is  through Federa l Energy Regula tory Commiss ion-regula ted prices . Proposed ra tes  for the recovery of
such cos ts  sha ll be filed with the Federa l Energy Regula tory Commiss ion and this  Commiss ion through Docket Control. In
the  event tha t the  Federa l Energy Regula tory Commis s ion does  not permit recovery of prudently incurred Independent
S cheduling Adminis tra tor cos ts  within 90 da ys  of the  da te  of ma king a n a pplica tion with the  Federa l Energy Regula tory
Commiss ion, the Commiss ion may authorize Affected Utilities  to recover such cos ts  through a  dis tribution surcharge.

H. The Commis s ion s upports  the us e of "Scheduling Coordina tors " to provide a ggrega tion of cus tomers ' s chedules  to the
Independent Scheduling Adminis tra tor and the respective Control Area  Opera tors  s imultaneous ly until the implementa tion of
a  regiona l Independent S ys tem Opera tor or Regiona l Tra ns mis s ion Orga niza tion, a t which time  the  s chedules  will be
s ubmitted to the Independent Sys tem Opera tor or Regiona l Trans mis s ion Organiza tion. The primary duties  of Scheduling
Coordina tors  a re to:

1. Forecast their cus tomers ' load requirements ,

2. Submit balanced schedules (that is, schedules for which total generation is equal to total load of the Scheduling
Coordinator's customers plus appropriate transmission and distribution line losses) and North American Electric
Reliability Council/Western Systems Coordinating Council tags,

3. Arrange for the acquisition of the necessary transmission and ancillary services,

4. Respond to contingencies and curtailments as directed by the Control Area Operators, Arizona Independent
Scheduling Administrator, or Independent System Operator or Regional Transmission Organization,

5. Actively pa rticipa te  in the s chedule  checkout proces s  a nd the s ettlement proces s es  e t the Control Area  Opera tors ,
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Arizona  Inde pe nde nt S che duling Adm inis tra tor,
Organiza tion.

o r Inde pe nde n t S ys te m  O pe ra to r o r Re g iona l Tra ns m is s ion

I. The Affected Utilities  a nd Utility Dis tribution Compa nies  s ha ll provide  s ervices  from the  Mus t-Run Genera ting Units  to
S ta nda rd Offer S ervice  re ta il cus tomers  a nd competitive  re ta il cus tomers  on a  compa ra ble , nondis crimina tory ba s is  a t
regula ted prices . The Affected Utilities  s ha ll s pecify the obliga tions  of the Mus t-Run Genera ting Units  in a ppropria te  s a les
contra cts  prior to a ny dives titure . Under a us pices  of the  Arizona  Independent S cheduling Adm inis tra tor, the  Affected
Utilities  a nd other s ta keholders  s ha ll deve lop s ta tewide  protocols  for pricing a nd a va ila bility of s e rvices  from Mus t-Run
Gene ra ting Units . Thes e  protocols  s ha ll be  filed with Docke t Control for Com m is s ion review a nd, when a ppropria te ,
approva l, prior to being filed with the Federa l Energy Regula tory Commis s ion in conjunction with the Arizona  Independent
Scheduling Adminis tra tor ta riff filing. Fixed Mus t-Run Genera ting Units  cos ts  a re to be recovered through a  regula ted charge
to end-us e  cus tomers . This  cha rge  mus t be  s e t by the  Commis s ion a s  pa rt of the  end-us e  cus tomer dis tribution s ervice
charges.

J . The Affected Utilities  and other s takeholders , under the aus pices  of the Arizona  Independent Scheduling Adminis tra tor,
sha ll identify s ta tewide services  to be settled on and develop fa ir and reasonable pricing mechanisms  to as sure a  cons is tent
and fa ir settlement process .

<Genera1 Materials (GM) - References, Annotations, Cr Tables>

HIS TO RICAL NO TE

a

5

Adopted effective December 26, 1996, under an exemption as determined by the
Arizona Corporation Commission (Supp. 96-4) . Amended by an emergency action
effective August 10, 1998, pursuant to A.R.S. Q- 41~10Z6, in effect for
maximum of 180 days (Supp. 98-3) . Emergency amendment replaced by exempt
permanent amendment effective December 31, 1998 (Supp. 98-4) . Section repealed;
new Section R14-2-1609 renumbered from R14-2-1610 and amended by exempt
Rulemaking at A.A.R. 3933, effective September 24, 1999 (Supp. 99-3). Amended
by exempt Rulemaking at 6 A.A.R. 4180, effective 13, 00-4).October 2000 (Supp

Editor's Note: The Arizona Corporation Commission has determined that this
section is exempt from the Attorney General approval provisions of the Arizona
Administrative Procedure Act (A.R.S. § 41-1041) by a court order (State
ex. re l . Corbin v. Arizona Corporation Commission, 174 Ariz. 216 848 P.2d 301
(App. 1992)) .

A.A.C. R14-2-1609, AZ ADC R14-2-1609

AZ ADC R14-2-1609
END OF DOCUMENT



IN THE MATTER OF THE APPLICATION OF
NORTHERN ARIZONA ENERGY, LLC, [N
CONFORMANCE WITH THE
REQUIREMENTS OF ARIZONA REVISED
STATUTES 40-360.03 AND 40-360.06, FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AUTHORIZING
CONSTRUCTION OF A 175 MW NATURAL
GAS-FIRED, SIMPLE CYCLE GENERATING
FACILITY AND ASSOCIATED
TRANSMISSION LINE INTERCONNECTING
THE GENERATING FACILITY TO THE
ADJACENT WESTERN AREA POWER
ADMINISTRATION GRIFFITH
SWITCHYARD, ALL LOCATED IN
MOHAVE COUNTY APPROXIMATELY 9
MILES SOUTHWEST OF KINGMAN,
ARIZONA.
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Applica nt, Northe rn Arizona  Ene rgy, LLC, he re by provide s  notice  tha t it is  filing he re with

S upple me nta l Informa tion in re sponse  to re que s ts  by Cha irma n Wooda ll, Committe e  me mbe rs  or

pa rtie s .

RES P ECTFULLY S UBMITTED this af- .r day of October, 2007.

BE FORE  THE  ARIZONA P OWE R P LANT AND 1
TR ANS MIS S IO N LINE  S ITING  C O MMITTE E

MOYES STOREY, LTD.

, is

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

Ca s e  No. 133

APPLICANT'S NOTICE OF FILING
SUPPLEMENTAL INFORMATION

EXHIBIT
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,

,Jan} Noyes V'
1850 N. Centra l Avenue , Suite  1100
Phoenix, Arizona  85004
(602) 604-2141
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19 J a ck Ehrha rdt
P .O. BOX 179

20 P e a ch S prings , AZ 86434
hua la pa ipla nning@ citlink.ne t
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5
Copy of the  fore going ha nd-de live re d

6 a nd/or Fe de ra l Expre sse d this 3 /
da y of Octobe r 2007 to:

7

9

8

Origina l and Twenty-Eight (28) copie s
of the  foregoing filed this da y of
Octobe r 2007 with:

Docke t Contro l
Arizona  Corpora tion Com m is s ion
1200 We s t Wa shington S tre e t
P hoe nix, Arizona  85007

Laurie  Wooda ll, Cha irman
Arizona  Power P lant & Transmiss ion
Line  S iting Committe e

1275 West Washington
Phoenix, Arizona  85007
Laurie.Wooda11@azag.gov

Maureen A. Scott, Senior S ta ff Counse l
Le ga l Divis ion
Arizona  Corpora tion Commiss ion
1200 West Washington Street
Phoenix, Arizona  85007
mscott@azcc.gov

Ke nne th C. S undlof, J r.
J e nnings , S trous s  & S a lmon, P LC
The  Collie r Ce nte r,  nth F loor
201 Ea s t Wa shington S tre e t
P hoe nix, Arizona  85004-2385

S undlof@ ss1a w.com
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High temperature day (113F) Average Day (90F)

Output

(MW)

Heat Rate

(btulkwh)

Output

(MW)

Heat Rate

(btulkwh)

-81.9 + 685 -61.5 213
- 47% 7.6% - 35% 2.4%

Northern Arizona Energy Project
Case No. 00133
October 2, 2007

Supplemental Information Package

Applicant's Responses to Questions and Data Requests from the Arizona Power Plant and
Transmission Line Siting Committee andlor Intewenors at the September 17-18, 2007 Public

Hearing in Phoenix, Arizona

1. Provide the output and heat rate degradation for a peaking power plant that does not
use any water for inlet air cooling, combustion enhancement, or NOx control.

Question submitted by Mr. Haenichen, Siting Committee member

Response 1

The combustion turbine generators are air-cooled, therefore, "dry-cooling" is part of the
Project design.

Water is consumed by the Project for three processes. The chiller module cools the inlet air
temperature. The lower inlet air temperature increases output and improves efficiency.
Secondly, water is injected into the combustion turbine to reduce NOx emissions by 70%.
This represents 40% of the water use. Finally, Spray Inter-cooling technology (sometimes
referred to as fogging) sprays micro-droplets of atomized water into the inter-stage air stream
between the low pressure and high pressure compressors. The water is atomized to a
droplet diameter of less than 20 microns by using inter-stage bleed air and special nozzles.
As the droplets evaporate, the air temperature is reduced and the mass flow is increased.
This results in greater power output and better fuel efficiency. Of the proposed water use by
the Project, inlet air cooling consumes 45%, NOx control consumes 40% and SPRINT
consumes the remaining 15% of the water. The effect of eliminating water use in the Project
is presented in the following table.

For a peaking plantwith no water use, the capacity of the units decreases 47% during a high
temperature day and 35% on an average ambient condition day. The heat rate increases;
therefore, the fuel efficiency of the units decrease 7.6% on a high temperature day and 2.4%
on an average ambient condition day.

1



2. Provide information on the GE Spray-lntercooling or SPRINT technology

Question submitted by Mr. Ehrhardt, Intervenor

Response 2

Information describing this GE technology is provided in Section 4.2.1 of the CEC Application

and reads:

"Each CTG will also be provided with a SPRINT (SPRay INTer-cooling) system, which
enhances the efficiency and output of the gas turbine engine by spraying micro-droplets of
atomized water into the inter-stage air stream between the low pressure and high pressure
compressors. The water is atomized to a droplet diameter of less than 20 microns by using
inter-stage bleed air and special nozzles. As the droplets evaporate, the air temperature is
reduced and the mass flow is increased. This results in greater power output and better fuel
efficiency."

Applicant has also provided as Attachment 1 a power point presentation from General

Electric providing additional information on the SPRINT technology.

3. Provide the Applicant's views on the definition of "Plant" in A.R.S. 40-360.06(9)

Question submitted by Chairman Woodhull

Response 3

In October, 2006, Applicant sought guidance on this issue from Commission Staff in a formal

meeting with Staff, including the Director of the Utilities Division. Applicant subsequently

complied with the Directors request to further clarify the questions regarding the applicability

of A.R.S. 40-360 et seq. to various alternative proposed configurations and locations then

under consideration for NAEP. However, Commission Chief Counsel later communicated to

Applicant's counselthat Staff would not be providing any guidance or direction on this issue

as Staff did not want to prejudge any potential Commission ruling on the matter.

Consequently, in the absence of any guidance or direction from Staff, Applicant and its

counsel and advisors considered the overall legal, political, and public interest factors and

implications for the permit schedule for the Project. After weighing, (i) the public's interest in

full disclosure and public participation and input with respect to such a project, (ii) Applicant's

goal to construct NAEP as expeditiously as possible with minimum exposure to the delay

and expense of unpredictable legal or regulatory challenges, and (iii) the legal protections

that the CEC process offers , it was determined that the most prudent course of action by

which to achieve an expeditious permit process and minimize the risk of unpredictable

challenge to the Project was to submit the Application and seek a CEC for NAEP.

Applicant then met with each member of the Commission andlor hisser policy advisor and

discussed the proposed project, in preparation for and in advance of filing its Application.

Those meetings produced no direction or feedback inconsistent with Applicant's expressed

decision to pursue a CEC through an Application pursuant to A.R.S. 40-360 et seq.

2



Having voluntarily submitted an Application requesting a CEC, which Application was duly

referred to the Committee, and having presented substantial supportive testimony and other

evidence, which has been heard and considered by the Committee, Applicant believes that

the Committee and the Commission have the requisite jurisdiction to issue a CEC for this

specific project, under these specific facts, without regard to whether, in the abstract, the

definition of "Plant" would have mandated such Application.

Accordingly, this Applicant expresses no legal opinion regarding the interpretation, in the

abstract, of A.R.S 40-360 (9) defining "Plant".

It does appear to Applicant, however, based upon the interest in this question expressed to

Applicant by third parties, that some clarification by the Commission on this issue in the

abstract would probably be welcomed by future potential applicants.

4. Provide Applicant's view on whether the Siting Committee should make a finding of

need.

Question submitted by Chairman Woodhull

Response 4

While the applicable statutes and rules do not appear to expressly call for a funding by the

Committee regarding need for the subject proposed facilities, neither do they preclude such,

Inasmuch as the Committee has heard testimony and reviewed evidence, in this case and

generally in other such cases, regarding the role of and need for the specific proposed

facilities in the overall electric supply picture, it would seem both appropriate and legal for the

Committee to express some finding or conclusion regarding that question, if it has formed

one at the end of the proceedings. But, it would appear that it is not necessary for the

Committee to do so in order to comply with its statutory duty.

Pursuant to A.R.S. 40-360.07(B), upon timely request by a qualified party for review by the

Commission of a Committee decision, the Commission, in arriving at its decision to either

confirm, deny, modify 0r grant a certificate, is charged with balancing, "in the broad public

interest, the need for an adequate, economical and reliable supply of electric power with the

desire to minimize the effect thereof on the environment and ecology of this state." The

antecedent of "thereof' in this statutory charge can only reasonably be construed to be "the

need for an adequate, economical and reliable supply of electric power". If such review is

requested in this case, the Commission will consider the broader question of the need for

electric power generally, against which to balance the broad issue of the environmental

impact of providing such power. in Applicant's view, the broad need for reliable electric

power is a statutory presumption, given that the expectation of reliable electric service has

become a "birthright" foundation of modern life in America. Nevertheless, to the extent that

the Committee reaches a conclusion that NAEP would help satisfy that broader need for

electric power, Applicant would think it helpful to the Commission for the Committee to

express such as a finding in the Certificate.
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5. Provide hard copies of the following cases that were part of the System Impact Study

(SIS) performed byWestern Area Power Administration.

a.

b.

c.

Base Case (N-0)

Western generation at minimum and Nevada generation displaced by NAEP

Western generation at maximum and NAEP meeting incremental regional load

growth

One N-1 case which results in overloading of Davis-McConnico 230 kV line,

resulting in 75 MW of generation curtailment.

With each case, provide a Summary Table showing MW level of Arizona generators in the

case. .

Data Request submitted by Mr. Prem Bahl on Wednesday, September 19, 2007

Response 5

These cases cannot be provided in hard copy. Applicant offered to provide the electronic

version of each case in the GE Powerflow model to Mr. Bahl; however, Mr. Bahl

communicated that he does not have access to the GE Powerflow model. Applicant issued

an excel spreadsheet that presented the information requested by Mr. Bahl via email on

September 24, 2007 at 10:41am.

6. Is it correct that the load growth was only 180 MW in the cases that reflected NAEP

sewing incremental regional load growth? If the load growth was only 180 MW why

does the SlS indicate that 2008 loads were increased to 2013 loads?

Data Request submitted by Mr. Prem Baht on Wednesday, September 19, 2007

Response 6

Only the UNS loadswere increased to the 2013 levels. In otherwords, the UNS load is

anticipated to grow by 180 MW by the year2013 relative to 2008 load levels.

7. In the SIS, please confirm that generation was increased proportionately in the whole

system.

Data Request submitted by Mr. Prem Ball on Wednesday, September 19, 2007

Response 7

Generation levels of the surrounding system weredetermined by the WECC system

members.

d.
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8. Provide Applicant's opinion of pages 23 (Advantages of Dry Cooling) and 24
(Disadvantages of Dry Cooling) of Document 1-2 (submitted by Mr. Ehrhardt) titled
"Power Plant Cooling Technology, Prepared for: Mohave County Public Land Use
Committee, June 18, 2002".

Request submitted by Mr. Smith, Siting Committee Member

Response 8

Document 1-2 is a power point presentation prepared by Kevin A Davidson, AICP, Planner it,

Mohave County Planning and Zoning Department, based on a separate presentation made

at a symposium sponsored by the Air and Waste Management Association, San Diego

Chapter (May 31lJune 1, 2002).

Document 1-2 addresses Wet and Dry cooling systems for combined cycle power plants.

Cooling in this context is addressing heat rejection (page 3). All technology descriptions,

pictures, and water use quantities depicted in this presentation address combined cycle

technology (gas turbine, heat recovery steam generator, steam turbine generator and cooling

towers), not a simple cycle gas turbine technology such as that proposed for the Northern

Arizona Energy Project. Consequently, this document has no real relevance to NAEP.

Even though this document (I-2) is not relevant to NAEP for the reasons discussed above,
the Applicant does provide the following comments on the advantages and disadvantages of
dry-cooling as specifically requested by Siting Committee Member, Mr. Smith, even though
they apply only to combined-cycle projects.

FROM THE DOCUMENT I-2:

Page 23: Advantages of Dry Cooling
•

•

•

•

•

No Makeup Water for the cooling system

Less expensive to maintain

Do not require chemical additives or periodic cleaning

Lesser cycle makeup water supply

Conform with the environmental legislation on thermal pollution and blow-

down disposal.

Good performance in cold weather

Permit power plants sitting (sic) near the fuel sources and the utility load-

distribution center

The reduction of the total water consumption runs approximately 90%

Applicant's comments on Durported Advantages:

• Good performance in cold weather may be an advantage but not very applicable to

the desert southwest environmental. "Good Performance" is a relative term when

comparing dry and wet cooling. For a combined cycle facility, Wet Cooling has a

performance advantage over Dry Cooling for all ambient conditions. This

comparative advantage is significantly greater at the high ambient conditions that

are typical for Griffith.

5



Do not agree that dry cooling allows power plants to be sited near a fuel source and

utility load-distribution centers as many factors determine beneficial siring locations

including transmission infrastructure, air regulations, etc. There is no discussion of

noise or the physical size constraints associated with mechanical chillers (many

large fans) that would make it prohibited to be near residential properties

Maintenance of water system vs mechanical chillers

Page 24: Disadvantages of Dry Cooling
•

•

•

•

•

Lower power plant efficiency

Lower performance in hot weather

More expensive than wet towers

Possibility of hot air recirculation reentering into the heat exchanges,

decreasing cooling performance.

The warm air leaving the drycooling system may be mixed into the gas

turbine intake air, greatly reducing the performance of the whole

combined cycle.

Applicant's comments on purported Disadvantages:

• The combination of (i) lower output in hot weather, (ii) lower fuel efficiency and (iiii)

high capital cost, presents a major economic impact for any combined cycle project.

• Noise should be listed as a disadvantage. Enclosures can be included in the design

to control sound, however, enclosures lower the efficiency of the fans and

circulation, requiring higher horse-power motors to produce equivalent cooling. This

further lowers output of the combined cycle unit.

6
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ACRONYMS AND ABBREVIATIONS

The  following is  a  lis t of a cronym s  us e d in this  Environm e nta l As s e s s m e nt (EA). For the
re a de r's  conve nie nce , the y a re  re de fine d in e a ch cha pte r the  firs t time  the y a re  use d. This  s e ction
a lso include s  a  lis t of me tric pre fixe s  a nd a  me a sure me nt conve rs ion cha rt.

ACRO NYMS  a n d  ABBREVIATIO NS

I
I
I
I

AAAQG

AAC

AADT

AASHTO

ACC

ADEQ

ADOSH

ADOT

ADT

ADWR

any

AGFD

APP

Applicant

ASM

ATSF

cf

cf/yr

bus

BLM

BMP

BNSF

BTU

CAA

CEMS

CERCLA

CEQ

CFR

Arizona  Ambient Air Qua lity Guide lines

Arizona  Adminis tra tive  Code

average annual daily traffic

American Associa tion of S ta te  Highway and
Transporta tion Officia ls

Arizona  Corpora tion Commission

Arizona  Department of Environmenta l Quality

Arizona  Division of Safe ty and Hea lth

Arizona  Department of Transporta tion

Average  Da ily Tra ffic

Arizona Department of Water Resources

acre feet per year

Arizona Game and Fish Department

Aquife r P rotection Permit

Northe rn Arizona  Ene rgy, LLC

Arizona  S ta te  Museum

Atchison Topeka and Santa Fe

billion cubic fee t

billion cubic fee t per year

be low ground surface

Bureau of Land Management

best management practice

Burlington Northern Santa  Fe

British the rma l unit

Cle a n Air Act

continuous emissions monitor system

Comprehensive Environmental Response
Compensa tion, and Liability Act

Council on Environmenta l Qua lity

Code of Federal Regulations

carbon monoxide
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ACRONYMS and ABBREVIATIONS

CON

CTG

CWA

dB

ElBA

DCS

DOE

EA

ElS

El Paso

EPC

EO

EPA

ESA

°F

FAA

FEMA

FERC

FON so

FR

GE

god

god/ft

r pm

Griffith Energy

GSU

GVID

HAP

HHV

HP S

1-40

ITS

KOP

KRMC

kV

k p h

carbon dioxide

combustion turbine generator

Clean Water Act

decibel

A-weighted decibel

distributed control system

Department of Energy

Environmental Assessment

Environmental Impact Statement

El Paso Natural Gas Company

engineering, procurement, and construction

Executive Order

Environmental Protection Agency

Endangered Species Act

degrees Fahrenheit

Federal Aviation Administration

Federal Emergency Management Agency

Federal Energy Regulatory Commission

Finding of No Significant Impact

Federal Register

General Electric

gallons per day

gallons per  day per  foot

gallons per minute

Griffith Energy Project

generator step-up

Golden Valley Initiation District
Hazardous Air Pollutant

high heating value

high-pressure sodium

Interstate Highway 40

Illuminating Engineering Society

Key Observation Point

Kingman Regional Medical Center

ldlovolt

kilowatt hours

X
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ACRONYMS 2\Ild  ABBREVIATIONS

MCEDA

MMBtu

mph

NES HAP

Pounds per hour

La rge  Ge ne ra tor Inte rconne ction P roce dure s

lique fie d na tura l ga s

leve l of se rvice

maximum achievable  control technology

motor control cente r

Mohave  County Economic Deve lopment Authority

Million British The rma l Units

miles per hour

Materia l Safety Data  Sheet

mean sea level

megawatt

megawatt hours

heavy industria l / manufacturing zone

Nationa l Ambient Air Qua lity S tandards

Northe rn Arizona  Energy P roject

Na tiona l Environmenta l P olicy Act

national emission standards for hazardous a ir pollutant

Nationa l Fire  P rotection Associa tion

aqueous ammonia

nitrogen dioxide

Nationa l Oceanic and Atmospheric Administra tion

Notice  of Intent

nitrogen oxide

Natural Resources Conservation Service

new source performance standards

New Source  Review

Nationwide  P e rmit

oxygen

ozone

operations and maintenance

off-road vehicle

Occupationa l Safe ty and Health Administra tion

Peak Ground Acce le ra tion
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ACRONYMS and ABBREVIATIONS

PM10 and PM 2.5

ppm

ppmdv

Project

PSD

psig

PWL

Questar

RCRA

RO

ROD

ROI

SARA

SCR

SDWA

S HP O

SPY

SLM

SON

SOPs

SPCC

SPRINT

TAP

TCP

TDS

t r y

Tmnswestem

UES

UPS

USACE

USDA

USDC

USGS

USFWS

V

particulate matter less than 10 or 2.5 micrometers in
diameter

parts per million

parts per million dry volume

Northern Arizona Energy Project

Prevention of Significant Deterioration

pounds per square inch gage

power level

Questar Corporation

Resource Conservation and Recovery Act

reverse osmosis

Record of Decision

Region of Influence

Superfund Amendments and Reauthorization Act

Selective Catalytic Reduction

Safe Drinking Water Act

State Histor ic Preservation Office

Sulfer hexafluoride

sound level meter

sulfur dioxide

standard operating procedures

Spill Prevention Control and Countermeasure

SPRay INTer-cooling

toxic air pollutant

Traditional Cultural Property

total dissolve solids

tons per year

Transwestem Pipeline Company

UniSource Energy Services

uninterrupted power supply

U.S. Army Corp of Engineers

U.S. Department of Agriculture

U.S. Department of Commerce

U.S. Geological Survey

U.S. Fish and Wildlife Service

volt

X11
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v o c

VR

Western

ug/H13

YOS

vola tile  organic compound

Visua l Range

Weste rn Area  Power Adminis tra tion

micrograms per cubic meter

Years of Service
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1 .0 PROJECT OVERVIEW

Northe rn Arizona  Energy, LLC (Applicant) proposes  to cons truct and ope ra te  the  Northe rn
Arizona  Ene rgy Project (NAEP, P roposed Action), a  na tura l gas-fired, s imple  cycle  power plant,
on priva te  lands  south of Kinsman, Arizona . Fig u re  1-1 shows the  gene ra l project loca tion of
the  Proposed Action within the  S ta te  of Arizona . The  Proposed Action would be  loca ted
a dj ce nt to the  e xis ting Griffith Ene rgy P roje ct (Griffith Ene rgy) a rid would inte rconne ct to
We s te rn Are a  Powe r Adminis tra tion's  (We s te rn) sys te m a t the  e xis ting Griffith 230-kilovolt
(kV) s witchya rd (Griffith S witchya rd). Figu re  1-2 provides  a  more  de ta iled view of the
Propose d Action, which would cons is t of four Ge ne ra l Ele ctric (GE) LM6000 combus tion
turbine  genera tors  (CTGs) with a  ne t genera tion capacity of 175 megawatts  (MW) a t des ign
conditions . Power purchases  by customers  would be  volunta ry wholesa le  purchases , and a ll
construction cos ts  would be  borne  by the  Applicant.

The  Applicant applied to inte rconnect its  proposed power plant with the  Weste rn transmiss ion
system a t its  Griffith Switchyard. Weste rn, a s  a  major transmiss ion sys tem owner, needs  to
evaluate  the  interconnection request and provide  access to its  transmission system if the  request
complie s  with exis ting policie s , regula tions , and laws . The  proposed inte rconnection would
integra te  the  power genera ted by the  Proposed Action into the  regiona l transmission grid and
would a llow the  Applicant to supply power to the  compe titive  e lectric whole sa le  marke t. Based
on the  applica tion, Weste rn's  Proposed Action is  to ente r into an inte rconnection and
construction agreement with the  Applicant for the  requested inte rconnections  (the  Federa l
Action), including modifying its  Griffith Switchya rd to a ccommoda te  the  inte rconne ction
request

1.1 ENVIRONMENTAL ASSESSMENT OVERVIEW

Before  Weste rn can agree  to the  inte rconnection, the  Na tiona l Environmenta l Policy Act (NEPA)
the  Council on Environmenta l Qua lity (CEQ) regula tions  and Depa rtment of Ene rgy (DOE)
NEPA Implementing Procedures  mus t be  sa tis fied. Wes te rn invited agencie s  with pe rmitting
responsibilitie s  and specia l expertise  to pa rticipa te  in this  Environmenta l Assessment (EA) as
coopera ting agencies . Mohave  County and the  Arizona  Department of Water Resources
(ADWR) agreed to be  coopera ting agencies

Western has prepared this  EA to analyze  the  Proposed Action's  expected impact on the  human
environment. The  EA process  provides  the  public and other inte res ted partie s  an opportunity to
review and provide  input into the  P roposed Action. Afte r a  comment pe riod, the  EA would be
fina lized and used to make  Western's  de tennina tion on whether or not to prepare  and
Environmenta l Impact S ta tement (ElS). Should Weste rn de tennine  tha t an ElS  is  necessa ry a t
any time in the  course  of preparing the  EA, Western will use  the  issues  and a lte rna tives
identified during scoping process  in prepa ring the  ElS , including a ll input and comments
rece ived during any public workshops  or mee tings  he ld for the  P roposed Action. If it is  decided
tha t an ElS  will be  prepa red, Weste rn would publish a  Notice  of Intent (NOI) in the  Fede ra l
Re gis te r (FR)
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DOE's  NEPA implementing procedures  require  an ElS  to be  prepared for the  addition of new
genera tion resources  grea te r than 50 average  MW. Although the  Proposed Action would be
capable  of producing 175 MW, its  purpose  is  to provide  e lectricity in time  of peak demand, and
would the re fore  opera te  intennittlently. Weste rn based a  de te rmina tion to prepare  an EA for the
NAEP based on the  Applicant's  expecta tion tha t resource  demand will be  no more  than the
expected 2,500 hours  pe r yea r and Applicant's  willingness  to limit the  yea rly e lectrica l output of
the  proposed power plant to le ss  than 50 ave rage  MW, or 437,991 megawatt hours  (MWh). If
this  annual production threshold is  exceeded, Western would open the  breaker and take  the  units
off-line  until the  s ta rt of the  next annua l pe riod. The  proposed power plant would then be
ope ra te d within the  s ta te d production limits . Additiona lly, the  Applica nt ma y, a t a ny time ,
pursue  comple tion of an ElS to eva lua te  opera tion of the  Proposed Action above  the  50 average
MW limit.

1.2 PURPOSE AND NEED

Western is  a  Federa l power marketing agency under DCE tha t opera tes  and mainta ins high-
voltage  transmiss ion lines  and associa ted facilitie s  throughout the  west. Weste rn's  miss ion is  to
market and transmit power genera ted from Federa l hydroelectric plants . Western's  Open Access
Transmiss ion Service  Tariff provides  open access  to Weste rn's  transmiss ion se rvice  for entities
such as  the  Applicant to supply power to the ir customer load areas .

Western provides  these  services  through an inte rconnection if there  is  ava ilable  capacity on the
transmiss ion line . The  Applicant has  requested an inte rconnection of the  Proposed Action to
Weste rn's  transmiss ion sys tem a t the  exis ting Griffith Switchya rd.

When responding to the Need for Agency Action, Wes te rn mus t abide  by the  following:

Providing Transmiss ion Se rvice . Weste rn offe rs  capacity on its  transmission system to
de live r e lectricity when such capacity is  ava ilable  under Weste rn's Ta riff. The  Ta riff
complie s  with the  Fede ra l Ene rgy Regula tory Commiss ion's  (FERC's ) Fina l Orde r Nos .
888, 888A, 888B, and 888C, which a re  intended to ensure  non-discrimina tory
transmiss ion sys tem access . Following FERC's  Orde r Nos . 2003, 2003-A and 2003-B,
Weste rn submitted revis ions  to its  non-jurisdictiona l Ta riff on Janua ry 25, 2005 to FERC.
The  purpose  of the  filing was  to revise  ce rta in te rms of Weste rn's  origina l Ta riff a rid to
incorpora te  the  Large  Genera tor Inte rconnection Procedures  (LGIP) and a  Large
Genera tor Inte rconnection Agreement. Western needs to respond to the  inte rconnection
and transmiss ion se rvice  requests  under the  provis ions  of its  revised Tariff.

Protect Transmiss ion System Reliability and Service  to Exis ting Customers . Weste rn's
purpose  is  to ensure  tha t exis ting transmiss ion system re liability and se rvice  is  not
degraded. Western's  LGIP provides  for transmission and system studies  to ensure  tha t
sys tem re liability and se rvice  to exis ting customers  is  not adverse ly a ffected by new
inte rconnections .

Conside ra tion Qftne  Applicant 's  Objectives . Because the Statement of Purpose and Need
affects  the  extent to which a lte rna tives  a re  considered reasonable , it is  important to
understand both Western's  Purpose  and Need and tha t of the  Applicant.

I
I
I
I
I 1-5
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1.2.1 Purpose of the Proposed Action

The  NAEP would supply power to load se rving entitie s  in Arizona  and surrounding regions  for
the  purpose  of se rving cus tomers  during pe riods  of peak e lectricity demand. Currently, the re  a re
no genera tion units  in opera tion dedica ted to sewing the  peak demand of the  Mohave  County
loads . The  proposed power plant is  capable  of a  rapid s ta rtup and can respond to fluctua tions  in
e lectric demand within 10 minute s .

1_3 DECISIONS TO BE MADE

Weste rn will use  the  infonna tion in this  EA to support Federa l decis ions  for the  Proposed
Action. Weste rn will decide  whe the r to ente r into an inte rconnection agreement with the
Applicant, and the  best way to inte rconnect the  Proposed Action into the  Weste rn transmiss ion
sys tem, to provide  the  transmiss ion se rvice  needed. When making its  decis ion, Weste rn will
ensure  cons is tency with its  s ta tutory re spons ibilitie s  gove rning inte rconnections , will cons ide r
the  environmenta l impacts  of the  Proposed Action, will ensure  Weste rn's  ability to mee t its
current contractua l obliga tions and customer needs, and will ensure  tha t regiona l system
re lia bility is  ma inta ine d or improve d.

1.4 PUBLIC PARTICIPATION

Western notified Federa l, s ta te , and loca l agencies , tribes , and affected landowners  of its
determination to prepare  an EA and requested information on issues and concerns re la ted to the
Proposed Action. Informa l consulta tion was  comple ted with the  U.S . Fish and Wildlife  Se rvice
(USFWS) for endangered species  compliance . Consulta tion was a lso undertaken with the
Arizona  S ta te  His toric Prese rva tion Office  (SHPO) and a ll tribes  tha t might have  inte res t in the
a rea . A Cla ss  III Cultura l Resource  inventory was  conducted with a  monitor from the  Hua lapa i
Tribe , and the  resulting Report was provided to the  SHPO and those  tribes  tha t requested it.

Chapter 5.0. Persons and Agencies  Consulted. provides  a  brie f summary of scoping activities  and
a  lis ting of the  entitie s  contacted during scoping.

1.5 AUTHORIZING ACTIONS

In addition to the  Federa l decisions by Western, severa l pennies and approvals  need to be
obta ined from other entities  to construct and opera te  the  NAEP. Ta b le  1-1 summarizes the
primary approva ls  tha t would be  required.
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Table 1-1 Project List of PermitslApprovals

Agency Permit/Approval
Arizona  Corpora tion Commiss ion (ACC) Certifica te  of Environmenta l Compa tibility

(CEC)
Arizona  Depa rtment of Agriculture Na tive P lant Pen lit
Arizona  Depa rtment of Environmenta l Qua lity (ADEQ) Air quality Permits

•ADE Hazardous Waste Permit
•ADE Stonnwater Permits

Arizona  Sta te His toric Preserva tion Office Concurrence or Agreement Document
Mohave County Excava tion/Grading Permit

Septic Permit
Permit for Tempora ry Cons truction Facilities
Permit for Tempora ry Power
Building Permits  and Site P lan
Water Service Agreement

IUS  Army Co s  of Engineers  (US ACE) Na tionwide 404 Permit, if required
US Environmental Protection Agency (EPA) Air quality Permits
EP A Stormwater Permits
US FWS Concurrence or Biologica l Opinion

Northern Arizona Energy Draft Environmental Assessment
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This  pa ge  inte ntiona lly lg?  bla nk.
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2.0 PROPOSED ACTION AND ALTERNATIVES

The  Applicant is  proposing to finance  and construct a  power plant on priva te  lands  south of
Kinsma n, Arizona . This  P ropose d Action is  known a s  the  NAEP.

The  proposed power plant would be  a  na tura l gas-fired, s imple  cycle  power plant tha t would
supply power to load-se rving entitie s  in Arizona  and surrounding regions  for the  purpose  of
se rving the ir cus tomers  during pe riods  of peak e lectricity demand. The  proposed power plant
would be  des igned to produce  175 MW of ne t e lectrica l output with a  hea t ra te  of 9,975 British
The rma l Units /kilowa tt hour (Btu/kwh) high he a ting va lue  (HHV) ba se d on the  de s ign condition

a llowing the  proposed power plant to re spond to fluctua tions  in e lectric demand within ten
minute s . The  Applicant would limit the  output of the  proposed power plant to 50 ave rage  MW
or less , or 437,991 MWh per year.

The  proposed power plant would inte rconnect with the  Weste rn 230-kV system a t the
ne ighboring exis ting Griffith Switchya rd via  2,745 fee t of ove rhead double  circuit transmiss ion
line  tha t would be  owned, opera ted, and mainta ined by the  Applicant. There  would be  one
genera tor s tep-up (GSU) transformer pe r CTG pa ir. Na tura l gas  would be  supplied to the
proposed power plant through the  exis ting UniSource  Energy Services  (UES) gas  dis tribution
facilitie s  currently se rving the  Inte rs ta te  40 (I-40) Indus tria l Corridor. More  de ta il on the  ga s
inte rconnection is  found in section 2.1 .5.

2.1 PROPOSED ACTION DESCRIPTION

2.1.1 Power Plant Location and Description

The  Proposed Action would be  loca ted in Mohave  County Arizona , jus t wes t of 1-40,
approxima te ly 1.7 mile s  north of the  Griffith inte rchange , about 9 mile s  south of Kinsman. It is
approximate ly l l() mile s  southeas t of Las  Vegas , Nevada  via  Arizona  Highway 93 and 200 miles
northwes t of Phoenix, Arizona . Figu re  1-1 shows the  genera l project loca tion of the  Proposed
Action within the  S ta te  of Arizona . The  P ropose d Action would be  loca te d within the  e xis ting I-
40 Indus tria l Corridor jus t north of the  e xis ting Griffith Ene rgy fa cilitie s  on a  pa rce l of
undeve loped land compris ing essentia lly the  north 700 fee t of the  north one-ha lf of the  southwest
qua rte r of section 6, Township 19 North, Range  17 West, Gila  & Sa lt Rive r Base  & Meridian,
Mohave  County, Arizona , a s  shown on figure  1-2.

The  Proposed Action would be  loca ted on a  40-acre  parce l of land (NAEP property) tha t is
controlled by the  Applicant. The  NAEP prope rty occupies  the  northe rnmost 700 fee t of the
origina l 160-a cre  pa rce l of la nd owne d by Griffith Ene rgy (Origina l Griffith P rope rty). Within
the  NAEP property, approximate ly e ight acres  would be  utilized to s ite  the  power plant
equipment, s tormwate r re tention bas in, and inte rconnection facilitie s  (proposed power plant).

The  NAEP prope rty is  zone d he a vy indus tria l/ma nufa cturing (MX) by Moha ve  County. This
zoning des igna tion pennies  the  s iring of indus tria l facilitie s  including e lectric gene ra tion
facilities . No loca l land use  permits , such as  conditiona l use  pennies  or specia l use  pennies , a re
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re quire d by Moha ve  County, give n the  MX zoning of the  NAEP  prope rty. The  Applica nt would
be  required to obta in approva l of a  s ite  plan and building pennies  from Mohave  County.

2.1.2 Site Layout and Arrangement

The  ove ra ll s ite  la yout is  s hown on figu re 2-1, which s hows  the  loca tions  a nd s ize s  of the
equipment and improvements  including access  roads, the  gas pipe line  and meter s ta tion, the  230-
kV tra ns mis s ion line , the  Griffith S witchya rd e xpa ns ion a re a , the  cons truction la y down a re a ,
and a  re tention bas in for s torm wa te r management. A more  de ta iled gene ra l a rrangement of the
proposed power plant is  shown on figure  2-2.

A ne twork of roads  would surround the  8-acre  power plant s ite  for fire  equipment and
maintenance  access . The area required for the  Griffith Switchya rd expans ion would be  one  acre .
The  tempora ry construction a rea  for contractor facilitie s , cons truction pa rking, and equipment
and materia l lay down (temporary construction a rea) would be  loca ted in two designa ted a reas ,
one  west and one  east of the  proposed power plant. If the  entire  designa ted temporary
construction a rea  is  utilized, a  tota l of 6 acres  would be  used by the  construction contractors .
The  remaining 32 acres  of the  NAEP property would be  le ft undeve loped.

The  proposed power plant equipment and facilitie s  would be  a rranged for optimum use  of the
power plant s ite  a s  we ll a s  to ensure  operability and mainta inability. Conceptua l enginee ring has
been conducted to de fine  the  specific equipment requirements  and to confirm the  suitability of
the  s ite .

2.1.2.1 Site Access

Access  to the  proposed power plant would be  via  the  Griffith inte rchange  on 1-40, which trave ls
north-south near the  Proposed Action. From the  Griffith inte rchange , access  to the  proposed
power plant would be  wes t on Griffith Road, then approxima te ly 1.7 mile s  north on South
Apache Road, then east on Haul Road to the  proposed power plant entrance . Access to the
NAEP property would be  controlled through a  security ga te  a t the  proposed power plant entrance
off of Ha ul Roa d.

A separa te  entrance  from Haul Road would be  utilized for construction access  to the  temporary
construction a rea . A separa te  ga te  for construction personne l and equipment/mate ria l de liveries
would a llow access  to the  temporary construction a rea  during the  construction of the  Proposed
Action.

2. 1.2.2 Interior Roads and Fencing

The finish surface  on roadways and parking a reas  loca ted within the  proposed power plant would
be  grave l or a s  de te rmined by section 26 of the  Mohave  County Zoning ordinance . Unpaved
ground surfaces in and around the  main equipment area  would be  covered with crushed stone  or
gra ve l. An e ight-foot-ta ll, me ta l fa bric se curity fe nce  with ba rbe d wire  or ra zor wire  on top
would enclose  the  entire  proposed power plant and temporary construction area .

r
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2. 1.2.3 Grading and Drainage

The  proposed power plant s lopes  downgradient from northeast to southwest. The  entire
proposed power plant footprint conta ining the  equipment would be  ra ised to provide  adequa te
dra inage  away from equipment and buildings  to the  s tomiwate r re tention basin as  shown on
figure  2-3. Excava ted ma te ria l from the  s tormwate r re tention bas in may be  used for s tructura l
till depending on the  suitability of the  excava ted ma te ria l. Approved soil ma te ria ls  for s tructura l
till would be  importe d, if re quire d. Additiona lly, spe cia lize d gra nula r ma te ria l ma y ne e d to be
imported for road base  and poss ible  use  be low founda tions . If so, this  ma te ria l would be
purchased from a  loca l supplie r.

2.1.3 Power Plant Type and Processes

The  proposed power plant would use  four GE LM6000 PC SPRINT NxGen CTGs with inle t a ir
chille r module s . Auxilia ry e quipme nt would include  inle t a ir filte rs  with chille r coils ,
mechanica l chille r with cooling module , circula ting wa te r pumps , wa te r trea tment equipment,
na tura l gas  compressors , GSU and auxilia ry transformers , and water s torage  tanks. The  technica l
de ta ils  of the  proposed power plant components  a re  described be low.

2.1 .3.1 Combustion Turbine Generator Equipment

The  LM6000 combustion turbines  a re  two-shaft gas  turbine  engines . These  turbines  a re
essentia lly the  same  as  the  CF6-80C2 engine , which is  GE's  high-thrus t, high-e fficiency a ircra ft
engine . The  CTGs would be  housed in a  meta l enclosure  to protect the  units  from the  e lements
and reduce noise.

The  CTGs would use  s ta te -of-the -a rt technology to e fficiently burn clean na tura l gas  with
reduced nitrogen oxide  (NOt) and carbon monoxide  (CO) emissions. Each CTG would be
e quippe d with wa te r inje ction to the  combus tors  for re ducing the  production of Not. In a ddition,
Selective  Cata lytic Reduction (SCR) systems would further reduce NOt and CO with a
combina tion of ca ta lys ts  and injection of la  pe rcent aqueous  ammonia .

Each CTG would a lso be  provided with a  SPRINT system, which enhances  the  e fficiency and
output of the  gas  turbine  engine  by spraying micro-drople ts  of a tomized wate r into the  inte r-s tage
a ir s tream between the  low-pressure  and high-pressure  compressors . The  water would be
a tomized to a  drople t diameter of less  than 20 microns by using inte rs tage  bleed a ir and specia l
nozzles . As the  drople ts  evapora te , the  a ir tempera ture  would be  reduced and the  mass flow
increased. This  would re sult in grea te r power output and be tte r fue l e fficiency.

2. 1.3.2 Air Intake System

The  a ir intake  sys tem would provide  filte red a ir to the  combustion turbine  compressors .
Mounted above  each combustion turbine , the  intake  system would be  equipped with a  se lf-
cleaning filte r sys tem to clean pa rticula te s  from the  a ir. The  sys tem would be  provided with
access  for inspection and maintenance . Inle t a ir chilling would enhance  gas  turbine  perfonnance
during times  of high ambient a ir tempera ture s . The  inle t chilling sys tem would cons is t of hea t
exchange r coils  loca ted in the  inle t a ir s tream. Chilled wa te r from a  mechanica l chille r would
flow through the  coils  to cool the  incoming a ir. This  would re sult in increa sed e lectrica l output
and improved fue l e fficiency for the  units .
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2. 1.3. 3 Emissions Control Equipment

SCR sys tem for NOt emiss ion control and an oxidiza tion ca ta lys t for control of CO and vola tile
organic compound (VOC) emiss ions . The  SCR sys tem would be  used in conjunction with
ammonia  injection for the  control of NOt emiss ions . A 19 pe rcent aqueous  ammonia  (NH3)
solution would be  injected into the  CTG exhaust gas  s tream, which would pass  over a  ca ta lyst
bed to reduce  the  oxides  of nitrogen to ine rt nitrogen. Diluted ammonia  vapor would be  injected
into the  exhaust gas  s tream via  a  grid of nozzles  loca ted upstream of the  ca ta lyst module . The
subsequent chemica l reaction on the  ca ta lys t would reduce  NOt to nitrogen and wate r. The  SCR
equipment would include  a  reactor chamber, ca ta lyst modules , ammonia  s torage  system,
ammonia vaporization and inc section system, and monitoring equipment and sensors.

After passing through the  SCR system, the  exhaust gases would exit through the  a ttached stack.
Each of the  four exhaust s tacks  would be  85 fee t ta ll and 10 fee t in diamete r. The  s tacks  would
be  equipped with continuous  emiss ions  monitor sys tem (CEMS) and tes t connections  for
pe rformance  monitoring.

2. 1 .3.4 Instrumentation and Controls

GE would provide  the ir s tanda rd digita l process  control sys tem for each CTG. The  ba lance  of
plant sys tems would be  controlled by a  dis tributed control sys tem (DCS).

The  DCS would inte rface  with the  control sys tems furnished by the  CTG supplie r to provide
supervisory remote  control capabilitie s  a s  we ll a s  da ta  acquis ition, annuncia tion, and his torica l
s torage  of CTG ope ra ting informa tion. A fibe r optic connection would be  made  be tween the
NAEP a nd the  control room a t Griffith Ene rgy from which the  NAEP would be  ope ra te d. The
fibe r line  would be  colloca ted with the  wa te r and wastewate r lines .

2.1.3.5 Fuel System

High-pressure  na tura l gas  would be  supplied to the  proposed power plant from the  exis ting UES
gas  dis tribution sys tem loca ted adj cent to the  NAEP prope rty. A me te ring s ta tion would be
loca ted east of the  proposed power plant. From the  metering s ta tion, gas  would be  piped to the
gas  conditioning and compressor equipment skids . The  gas  conditioning skids  would filte r gas
particula tes  and drop out any mois ture  conta ined in the  gas . The  gas  pipe line  will be
approxima te ly 1,200 fee t long and loca ted entire ly within the  NAEP prope rty.

2.1.3.6 CTG Cooling

The genera tors  would be  a ir-
loop wa te r-glycol sys tem with wa te r

cooled. The  lube  oil for the  CTGs would be  cooled by a  closed-
-to-a ir (fin fa n) coole rs .

2. 1 .3. 7 Inlet Air Chiller

I
I
I
I
I

The  four CTG units  would be  sewed by one  sha red inle t a ir chille r sys tem providing 6,500
nomina l re frige ra tion tons  of chilled wa te r. The  chille r sys tem would be  composed of two
chille rs  a rranged in a  se rie s  configura tion. Cooling for the  chille r would be  provided by a
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cooling module  loca te d a bove  the  chille r skid. Re frige ra nt utilize d for the  chille r would be  R-
123 I

2.1.3.8 Water Treatment

The  wa te r trea tment facilitie s  for the  proposed power plant would be  pe rmanently provided by
leased reverse  osmosis  (RO) and deminera liza tion tra ile rs  to supply deminera lized wate r to the
CTGs .

The  leased deminera lize r tra ile rs  would be  taken off s ite  for regenera tion, and a ll waste  product
conta ined in the  tra ile r would be  disposed of a t off-s ite  facilitie s  by the  vendor, in accordance
with applicable  regula tions .

2. 1.3.9 Interfaces and Shared Services

The  Proposed Action would be  integra ted with seve ra l exis ting Griffith Ene rgy sys tems . The
integra tion be tween the  two facilitie s  is  described in the  following pa ragraphs .

2.1.3.9,1 Firewater

The  exis ting firewa te r loop a t Griffith Ene rgy cons is ts  of an e lectric firewa te r pump with a  die se l
backup firewa te r pump. The  firewa te r pumps  discha rge  into an underground firewa te r loop tha t
circle s  Griffith Energy and provides  wa te r to fire  hydrants  and the  fire  suppress ion sys tems. The
exis ting firewa te r pumps a re  capable  of supplying up to 1,500 ga llons  pe r minute  (rpm) a t 100
pounds  pe r squa re  inch gauge  (ps ig) of wa te r to the  Griffith Energy firewa te r loop. Based on
Nationa l Fire  Protection Associa tion (NFPA) s tandards , the  proposed power plant firewa te r
re quire me nt is  500 rpm. This  fire wa te r How re quire me nt is  s ignifica ntly lowe r tha n the
capability of the  Griffith Ene rgy firewa te r sys tem. The re fore , the  proposed power plant would
be  connected into the  Griffith Energy firewa te r sys tem by extending the  firewa te r loop a round
the  proposed power plant. Additiona l fire  pumps and s torage  tanks  would not required for the
proposed power plant. The  NFPA s tandards  do not require  protection for coincident events  a t
the  proposed power plant and a t Griffith Energy.

The  proposed power plant would not be  loca ted within a  des igna ted Fire  Dis trict. A priva te
company, Inland Va lley Fire , se rves  Griffith Ene rgy and the  Arizona  S ta te  P rison in Kinsman 24
hours  a  day. The  Inland Va lley Fire  equipment, which includes  a  fire  truck, ambulance , and
s ta r is  loca te d in the  vicinity. It is  a nticipa te d tha t NAEP  would contra ct with Inla nd Va lle y
Fire  Compa ny to provide  tire  prote ction.

2.1.3.9.2 Supplv Water

The  raw wa te r supply to the  proposed power plant would be  pre trea ted by Griffith Ene rgy. The
process  wa te r inte rconnection would be  loca ted nea r the  Griffith Energy cooling tower and
would cons is t of a  ne w pipe  conne ction to e xis ting Griffith Ene rgy wa te r supply piping. This
wa te r supply pipe line  would be  approximate ly 2,500 fee t long and would be  loca ted entire ly on
NAEP a nd Griffith Ene rgy prope rty within the  sa me  condor a s  the  othe r inte rconne ctions  with
Griffith Ene rgy. The  wa te r would be  pumped from this  loca tion to the  proposed power plant, a s
shown on figure  2-1.
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2.1.3.9.3 Wastewater

Wastewa te r from the  proposed power plant would be  piped to the  exis ting Griffith Energy
wastewate r recycling and trea tment sys tem to maximize  wate r reuse  and minimize  the  overa ll
amount of wastewate r produced. The  fina l wastewate r e ffluent would then be  directed to the
e xis ting Griffith Ene rgy brine  disposa l pond us ing e xis ting e quipme nt. The  Griffith Ene rgy
brine  disposa l pond has  sufficient s torage  and evapora ting capacity. No additiona l
environmenta l pennies for the  brine  disposal pond are  needed to accommodate  both the  proposed
power plant's  and Griffith Ene rgy's  was tewa te r ove r the  de s ign life  of both projects . The
proposed routing of the  was tewa te r piping from the  proposed power plant to Griffith Ene rgy is
shown on figure  2-1

2.1 .3.9.4 Electrical Groundinq Systems

The  exis ting grounding sys tem a t Griffith Ene rgy and a t the  Griffith Switchya rd is  pre sently
e lectrica lly inte rconnected as  shown on figure 2-4. To minimize  pe rsonne l haza rds  a t the
proposed power plant, a  new buried ground grid in the  proposed power plant a rea  would be
e lectrica lly inte rconnected with the  exis ting Weste rn and Griffith Energy grounding sys tems.
The  e lectrica l inte rconnection is  shown on figure 2-5.

2.1.4 Operations

2. 1 .4. 1 Operations Management

The  Proposed Action would provide  e lectric power to the  grid when other base  load genera tion
cannot mee t sys tem demands . This  typica lly occurs  during pe riods  of peak sys tem e lectrica l
load. As  a  peaking facility, the  proposed power plant would have  the  ability to dispa tch any
combina tion of the  four independent CTGs in an hourly and/or da ily s ta rt-s top mode . Unit s ta rt
times  a re  short, with each CTG typica lly achieving full load output within 10 minute s  of a  unit
s ta rt. Each CTG would be  independently controlled from approxima te ly 50 to 100 pe rcent of
full loa d

The  Applica nt would contra ct with Griffith Ene rgy for ope ra tions  a nd ma inte na nce  (O&M)
se rvice s . It is  anticipa ted tha t exis ting Griffith O&M pe rsonne l would be  increa sed by two to
four individua ls  to support the  proposed power plant opera tions  and maintenance . Minor
ma intenance  would be  provided by exis ting Griffith O&M personne l, and ma jor ma intenance
activitie s  would be  supported by contracted labor se rvices  or origina l equipment manufacture rs '
personne l

The  proposed power plant would be  ope ra ted from the  exis ting Griffith Energy control room.
The  combustion turbines  and plant sys tems would incorpora te  s ta te -of-the -a rt monitoring and
control sys tems. The  Proposed Action would be  designed to opera te  independently of the
opera tiona l s ta tus  of Griffith Energy, a lthough, to optimize  ope ra tions  e fficiency, ce rta in plant
equipment (e .g., make-up water/wastewater processes and fire  water systems) would be
integra ted with exis ting Griffith Energy sys tems and ope ra tions .
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Table 2-1 Project Design Performance

Condition
Temperature

(°F)

Net Plant
Output

(MW)

Net Plant
Heat Rate

(Btulkwh)(HHV)

Des ign Bas is 90 175.2 9,975
High Tempera ture Day 113 174.3 10,029
Average Ambient Conditions  for Maximum 5,000
Annua l Opera ting Hours

80 176.7 9,892

Northern Arizona Energy Draft Environmental Assessment

2.1.4.2 Operations

The  Proposed Action could se rve  the  peak load requirements  of customers  in Mohave  County,
othe r Arizona  loads , and surrounding regiona l load cente rs . The  proposed power plant's  des ign
perfonnance  is  presented in ta b le  2-1.

The  amount of opera ting hours  and s ta rtups  for any individua l s imple  cycle  unit depends  on (i)
the  loca tion, (ii) the  load profile s  of the  cus tomer, (iii) fue l price s , and (iv) the  gene ra l power
marke t supply and demand conditions . A typica l ope ra ting profile  for a  s imple  cycle  turbine
would be  1,500 to 3,000 opera ting hours  and 150 to 250 s ta rtups per year. The  actua l annual
opera ting hours  and s ta rtups of the  Proposed Action would be  de te rmined by the  economic
dispa tch of each unit as  de termined by customer needs. To present a  rea lis tic worst-case
es tima te  of environmenta l impacts  given the  s imple  cycle  gas-fired technology proposed for this
proposed power plant, nomina l annua l hours  of 5,000 and 300 s ta rts  for each of the  four units
were  evaluated.

2. 1 .4.3 Emissions Profile

The  Applica nt file d a n a pplica tion for a n a ir pe rmit with the  ADEQ in Ma rch 2007. ADEQ
issued proposed Air Qua lity Pe rmit No. 43801 on June  19, 2007. The  informa tion conta ined in
the  proposed penni is  summarized be low.

The  maximum a llowable  emiss ion limits  for the  P roposed Action pursuant to ADEQ's  pe rmit a re
as follows :

• NO t 25.0 pa rts  pe r million dry volume  (ppmdv) @ 15 pe rcent oxygen (02)

S O; 0.060 lb/ Million Britis h The rma l Units  (MMBtu) he a t input

Ammonia  s lip 10.0 ppmdv @ 15 percent OF

As discussed in section 2.1 .3.3, the  Proposed Action would control NOt through wate r injection
into the  CTG and through the  use  of an SCR system. CO and VOC emiss ions  would be
controlled through the  use  of an oxida tion ca ta lys t. SO; and pa rticula te  ma tte r with a  diamete r
less  than ten microns  (PM10) emiss ions  would be  controlled through the  use  of pipe line  qua lity
gas.

•

The  Proposed Action would be  ope ra ted within the  annua l emiss ion limits  required by ADEQ.
The  annua l emiss ion limits  a re  summarized in section 4.3 - Air Qua lity, ta b le 4-2 of this
document. In addition, the  run-hours  for the  P roposed Action would a lso be  limited by the  50
MW annua l ave rage  required by Weste rn and described in section l.l.
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2.1.5 Fuel System

High-pressure  na tura l gas  would be  supplied to the  proposed power plant from any combina tion
of the  El Paso Natura l Gas Company (El Paso), Questa r Corpora tion (Questa r), and
Transwestem Pipe line  Company (Transweste rn) na tura l gas  inte rs ta te  pipe lines  to the  UES loca l
gas  dis tribution sys tem loca ted adjacent to the  NAEP prope rty. A new UES-owned me te ring
s ta tion would be  cons tructed adjacent to the  exis ting UES mete ring s ta tion se rving Griffith
Energy, as  shown on figu re 2-1. From this  new mete ring s ta tion, gas  would be  piped to the  gas
compressor and conditioning equipment skids . The  gas  conditioning skids  would filte r ve ry
small amounts  of gas  pa rticula tes  and drop out mois ture  conta ined in the  gas . The  filte rs  would
be  replaced periodica lly and disposed of appropria te ly. The  na tura l gas  sys tem line  pressure  is
expected to be  600 psig a t the  proposed power plant boundary. Gas compressors  would increase
the  na tura l gas  supply pressure  for the  CTGs to approximate ly 675 psig. Pressure  reduction and
control va lves  would be  used to feed gas  to the  CTGs.

2. 1 . 5. 1 Fuel Gas Requirements

The  P roposed Action would utilize  an ave rage  of approxima te ly 1,750 MMBtu HHV of ga s  pe r
hour, 28,000 MMBtu pe r 16-hour da y, a nd 42,000 MMBtu pe r 24-hour da y. Assuming a n
expected 2,500 annua l opera ting hours  for each unit, the  Proposed Action would utilize
4,375,000 MMBtu of gas  pe r yea r.

2. 1.5.2 Fuel Supply and Transportation

Natura l gas  would be  de live red to the  Proposed Action via  two exis ting UES-owned and
opera ted gas pipe lines tha t interconnect with the  El Paso, Questar, and Transwestem intersta te
pipe lines  and transport na tura l gas  to the  1-40 Industria l Corridor. Both pipe lines  tennina te  a t an
exis ting gas  regula ting/me te ring s ta tion loca ted a t the  northeas t comer of the  Origina l Griffith
P rope rty.

The  Proposed Action would inte rconnect with both UES la te ra ls  jus t ups tream of the  exis ting
UES gas  regula ting/me te ring s ta tion. The  two pipe lines  would be  tied to a  new gas  me te ring
sta tion and would be  routed to the  Proposed Action via  an approximate  1,000-foot gas  pipe line
shown on figure  2-1. The  pipe lines  would be  placed in an excavated trench loca ted on the
NAEP  prope rty. The  tre nch would be  ba ckfille d a lte r cons truction.

Fuel gas compressors  would boost the  pressure  to 675 psig, and a  fue l gas conditioning system
would assure  adequate  gas  qua lity prior to the  gas  be ing fed to the  CTGs. The  representa tive
natura l gas  ana lysis , provided by El Paso and Transwestern, is  shown on table 2-2. All ga s
inte rconnection facilitie s  would be  conta ined within the  boundarie s  of the  proposed power plant.

Each UES pipe line  la te ra l would have  a  gas  transporta tion capacity of a  minimum of 6,250
MMBtu pe r hour or 150,000 MMBtu pe r day for a  tota l UES sys tem capacity of more  than
12,500 MMBtu pe r hour or 242,000 MMBtu pe r da y.
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Table 2-2 Project Natural Gas Analysis

Higher Hea ting Va lue 1,016.0 Btu/scf
22,667 Btu/lb

Lower Hea ting Va lue 915.5 Btu/scf
20,425 Btu/lb

Specific Gra vity 0.5857
H-C Mola r Ra tio 3.9449
Inerts -HC Mas s  Ra tio 0.0503
Molecula r Weight 16.934
Spec. Heat Cp , Btu/lb-F 0.5180
Wa ter Va por, lb/MMs cf <7
S ulfur tota l , gra ins /100s cf <5
Hydroca rbon Dew Point, F <20
Tempera ture "F 40 to 120

Chemical Compounds Com pos ition, Percent by Volum e
Metha ne 96.07
Ethane 1.49
Propane 0.33
Is a  Butane 0.06
Norm Buta ne 0.06
Isa  Pentane 0.02
Noun Pentane 0.01
Hexanes  plus 0.03
Carbon Dioxide 1.69
Nitroge n 0.24
Hydrogen 0.00
He lium 0.00
Oxygen 0.00
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2.1.6 Electrical Interconnections

2. 1 . 6. 1 Electrical Systems

The  Proposed Action would be  des igned to inte rconnect with the  Weste rn 230-kV transmiss ion
sys te m a t the  ne ighboring e xis ting Griffith Switchya rd. The  e le ctrica l one -line  dia gra m for the
Proposed Action is  shown on figure  2-4

2.1 .6.1 .1 Generator Output

Each CTG would have  an a ssocia ted l3.8-kV genera tor switchgea r module . Each switchgea r
bus  would have  a  genera tor circuit breaker, an auxilia ry circuit breaker, and a  direct connection
to a  three -winding GSU transformer. The  P roposed Action would have  two 230/13.8-kV three
winding GSUs, which would each be  connected directly to two CTG switchgea r buses . The
high-voltage  s ide  of the  GSU trans formers  would connect to the  230-kV Griffith Switchya rd via
overhead double  circuit transmiss ion lines

2.1 .6.1 .2 Auxilia ry Electric Sys tem

A 4,160-volt (V) e le ctrica l e nclosure  would house  the  4,l60V motor control ce nte r (MCC) a long
with two 480V MCCs. The  4.160V e lectrica l enclosure  would have  two a ssocia ted 13.8 to 4.16
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kV unit auxilia ry transformers  feeding the  double -ended 4, 160V MCC and two associa ted 4,160-
480V s ta tion se rvice  transformers  to feed the  two 480V MCCs.

A 480V e lectrica l enclosure  would house  the 480V switchgear DCS, ba tte ry, and uninte rrupted
power supply (UPS) sys tem. The  480V e lectrica l enclosure  would have  two associa ted 4,160-
480V sta tion se rvice  transformers  to feed the  double-ended 480V switchgear.

Power for s ta rting the  CTGs would be  provided to the  480V leve l by back-feeding power from
the  Griffith Switchya rd via  the  P roposed Action's  GSUs and auxilia ry trans  fomie rs .

2. 1 . 6. 2 Electrical Interconnection Systems

The  Proposed Action would connect to the  Weste rn 230-kV transmiss ion sys tem a t the  exis ting
Griffith Switchya rd. The  Griffith Switchya rd is  owne d a nd ope ra te d by We s te rn. The  e le ctrica l
output of each genera tor would comiect to the  low-voltage  winding of a  GSU transformer used to
convert gene ra tor output voltage  of 13.8-kV to the  transmiss ion sys tem voltage  of 230-kV. The
high-voltage  s ide  of the  GSU transformers  is  connected to the  230-kV Griffith Switchya rd via
ove rhead double  circuit transmiss ion line s . The  e lectrica l one -line  diagram of the  Griffith
Switchyard expansion to accommodate  the  Proposed Action is  shown on figu re 2-5.

2.1.6.2.1 Electric Interconnection Arrangement

The  Applicant would cons truct an ove rhead 230-kV double  circuit transmiss ion line  from the
proposed power plant to Weste rn's  exis ting Griffith Switchya rd, a s  shown on figure  2-1. The
entire  e lectric inte rconnection with the  Wes te rn sys tem occurs  within the  Origina l Griffith
P rope rty. We s te rn would contra ct for a ll cons truction within the  switchya rd. The  work would
cons is t of expanding the  exis ting switchya rd by about I acre as shown on figu re 2-5. The
switchyard expansion would be  deeded to Weste rn ownership. The  switchyard expansion would
be  designed in compliance  with Federa l, s ta te , and loca l regula tions  and applicable  industry
standards and would be  compatible  with Western's  inte rconnection s tandards and requirements .

Switchya rd cons truction would involve  s ite  grading, ins ta lling grave l ma te ria l, excava ting for
founda tions  and cable  trenches , constructing founda tions , ins ta lling switchyard equipment, and
extending the  chain-link security fence  to enclose  the  expanded area .

The  Griffith Switchya rd cons is ts  of twe lve  230-kV circuit breake rs  a rranged in a  breake r-and-a -
ha lf configura tion. The  inte rconnection of the  new double  circuit transmiss ion line  a ssocia ted
with the  Proposed Action would require  the  addition of a  new breake r-and-a -ha lfbay cons is ting
of three  new 230-kV circuit breake rs  with a ssocia ted isola tion switches .

The  construction sequence  would begin with grading and ins ta lla tion of a  copper ground mat,
followed by founda tions , and conduit and cable  trenches  us ing graders , backhoes , drill rigs , front
end loaders , concre te  trucks , boom trucks  or cranes , and tractor tra ile r trucks  for de live ry of
switchya rd components . The  fina l phase  would involve  ins ta lla tion of the  e lectrica l equipment
grave ling and fencing.

The  switchya rd would comply with Fede ra l and s ta te  regula tions  for spill prevention, control,
and counte rmeasures  under the  Resource  Conserva tion and Recovery Act (RCRA). Sulfur
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hexafluoride  (8F6) gas  is  considered one  of the  best insula ting gases  ava ilable  for e lectric
equipment. However, it is  a  potent greenhouse  gas , and prevention of leaks  is  ve ry important
There  are  no regula tions established for SF6 gas. Western recognizes this  concern and is  a
volunta ry pa rticipant in EPA's  SPY Emiss ion Reduction Pa rtne rship. As  a  pa rticipant, it is
Western's  goa l to mainta in SF6 emission leve ls  a t less  than 2 percent of system capacity

2.1.6.2.2 Electric Interconnection Facilities

The  Proposed Action's  e lectric transmiss ion lines , cons tructed on the  NAEP property, would be
constructed with double  circuits  on tubula r s tee l poles , a s  shown on figu re 2-6. The  pole s  would
be  100 to 120 fee t ta ll with three  a rms on each s ide , approximate ly 17 fee t apart to support the
conductors and a  smaller arm on each side  above the  conductor apps to support the  overhead
ground wire s  used for lightning protection

2.1.7 Water Supply and Use

2. 1.7. 1 Water Use Requirements

The  Proposed Action would minimize  wa te r consumption and wastewa te r genera tion by
integra ting with the  wa te r trea tment and was tewa te r trea tment equipment of Griffith Energy
Wate r uses  would include  pre trea ted wa te r for makeup to the  chille r cooling module , se rvice
wa te r, and demine ra lized wa te r for NOt control and SPRINT power augmenta tion

One design approach to minimize  water use  is  to capture  and recycle  the  condensate  crea ted by
the  CTG inle t a ir chille rs . Depending on tempera ture  and humidity, the  condensa te  flow
ava ilable  from the  inle t coils  can be  up to 25 rpm as  shown on figu re 2-7. This  condensa te  is
captured and utilized for the  Proposed Action

At des ign conditions , a ssuming tha t no chille r condensa te  is  recovered, the  maximum tota l raw
wate r requirement would be  370 rpm, or 355,200 ga llons  pe r day (god), based on 16 hours  of
ope ra tion. With cons ide ra tion of condensa te  recovery, the  maximum tota l raw wa te r
requirement is  345 rpm, or 331,200 god, based on 16 hours  of opera tion

The Proposed Action water ba lance  is  presented in figu re 2-7 and indica tes the  various process
water How streams for an average opera ting day. Ta b le 2-3 lis ts  the  wa te r and wastewate r flows
for severa l des ign conditions
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Table 2-3 Daily and Annual Water Flows'
Peak Day
1,000 god

Summer Day
1,000 god

Expected Year
Acre-ft/yr

Max Year
Acre-ft/yr

Ra w Wa te r Us e
Cooling Module  Ma keup 227 145 70 81
Deminera lizer Sys tem 389 260 125 250
Service Water 4 3 1 3
Recovered Wastewater (116) (77) (37) (66)

Ne t Wa te r Us e 504 331 159 268

Wastewater Flows
Cooling Module  Blowdown 44 28 13 17
RO System Rejects 97 65 31 63
Plant Dra ins 4 3 1 3
Recovered Wastewater (116) (77) (37) 66

Net Was tewate r to  Pond 29 19 8 17
Notes:
1) All flows are for four units operating at base load.
2) Peak Day is 24-hour operation with 12 hours at the peak temperature (l l3°F) and 12 hours at the design

condition temperature (90°F).
Summer Day is 16 hours at the design condition temperature (90°F).
Expected year is based on 2,500 hours of operation per CTG at the design operating temperature (90°F).
Max Year is based on 5,000 hours of operation per CTG at the average operating temperature (80°F).

3)
4)
5)
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2. 1. 7.2 Source of Water

The  exis ting 1-40 Indus tria l Corridor Wate r Sys tem owned by Mohave  County is  capable  of
supplying a  minimum of 5,000 rpm of wa te r from the  Sacramento Va lley aquife r. The  sys tem
consis ts  of s ix groundwate r we lls  approximate ly 1,200 to 1,400 fee t in depth, a  wa te r pipe line
collection and dis tribution sys tem and a  1.3 million ga llon s torage  tank loca ted north of the
Proposed Action.

process  wate r supply for the  proposed power plant. Process  wate r requirements  would include
makeup wa te r to the  chille r cooling module  and wa te r supply to the  mobile  wa te r trea tment
equipment tha t would be  used to make  d mine ra lized wa te r for turbine  injection for both NOt
control and SPRINT power augmenta tion.

To be  conservative  and to cover water needs for the  proposed power plant during peak demand
and high tempera ture  days  (plus  des ign margin), the  Applicant would contract for approximate ly
450 rpm (pe a k flow) of wa te r.

Given the  es timated 2,500 opera ting hours  each year, NAEP would require  approximate ly 160
acre -fee t of groundwate r each year. The  Applicant would a lso include , for ana lys is  purposes , a
theore tica l maximum opera ting hour case  for a  peaking facility of 5,000 hours  pe r yea r. Under
this  theore tica l maximum case , the  proposed power plant would use  approximate ly 268 acre-fee t
of wa te r. Both a ria l use  volume s  a re  e va lua te d in the  impa ct a na lys is  in cha pte r 4.

I
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Groundwate r would be  pumped from the  loca l Sacramento Valley aquife r and de live red to the
Proposed Action. Mohave  County and the  Applicant have  comple ted a  new wate r
inte rconnection and supply agreement for 450 rpm (peak flow). The  wa te r would be  de live red
to the  proposed power plant through the  exis ting Mohave  County water system in the  a rea .
Through a  revised wa te r inte rconnection and supply agreement with Mohave  County, Griffith
has  agreed to reduce  its  contracted peak flow quantity from 4,500 rpm to 3,900 rpm, making
a va ila ble  450 rpm for the  propose d powe r pla nt a nd 150 rpm for othe r use rs . Griffith will hold
the  600 rpm of water capacity as  uncontracted reserve  until such time  as  NAE has  need for the
water and the  County requests  the  150 rpm for other users .

2.1.7.3 Water Treatment

2.1 .7.3.1 Inlet Air Chiller Module

The  cooling module  would provide  hea t re jection for the  centrifuga l chille r used to supply
chille d wa te r to the  a ir inle t coils . Ma ke up wa te r would be  pre -tre a te d wa te r from Griffith
Energy. The  circula ting wa te r would be  continuous ly trea ted and controlled in orde r to achieve
a pproxima te ly s ix cycle s  of conce ntra tion. The  s ix-cycle  limit is  de te rmine d by the  s ilica
concentra tion of the  wate r.

Makeup wa te r would replace  wa te r los t from evapora tion, drift, and s lowdown. A chemica l fe ed
sys tem would supply wa te r-conditioning chemica ls  to the  circula ting wa te r to minimize
corros ion and control the  forma tion of mine ra l sca le  and bio-fouling. Sulfuric acid would be  fed
into the  circula ting wa te r sys tem in proportion to makeup wa te r flow for a lka linity reduction to
control the  sca ling tendency of the  circula ting wa te r. The  acid feed equipment would cons is t of
a  bulk sulfuric acid s torage  tank and two Eull-capacity sulfuric acid mete ring pumps.

To furthe r inhibit sca le  conna tion, an a lka line  sca le  inhibitor solution would be  fed into the
circula ting wa te r sys te m in a n a mount proportiona l to the  circula ting wa te r s lowdown flow. The
sca le  inhibitor feed equipment would consis t of a  chemica l solution bulk s torage  tank and two
full-capacity sca le  inhibitor me te ring pumps .

To prevent bio-fouling in the  circula ting wa te r sys tem, a  sodium hypochlorite  solution would be
fed into the  sys tem. The  hypochlorite  feed equipment would consis t of a  bulk s torage  tank and
two full~capacity hypochlorite  me te ring pumps , which would be  provided for feeding e ithe r
s tabilized bromine  or sodium bromide  as  supplementa l biocides .

2.1.7,3.2 D mineralized Water

The water inc ected into the  CTG for NOt control and SPRINT power augmenta tion must be  free
of contaminants . P re trea ted wa te r from Griffith Ene rgy would be  filte red and furthe r trea ted by
RO tra ile rs  loca ted on the  proposed power plant. The  product wa te r from the  RO tra ile rs  would
be  sent through deminera lizer tra ile rs  and then to a  deminera lized water s torage  tank. The  leased
deminera lize r tra ile rs  would be  taken off s ite  for regenera tion, and a ll waste  products  would be
disposed of off s ite  by the  tra ile r vendor a t licensed commercia l facilitie s  in compliance  with
applicable  regula tions .
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2.1.8 Wastewater and Stormwater

2. 1.8. 1 Process Wastewater

The  Proposed Action process  wastewate r disposa l would be  integra ted with the  Griffith Energy
wastewate r sys tem. The  Proposed Action wastewate r would be  routed through the  Griffith
Energy wastewater recovery and trea tment system via  pipe line  and process  re ject wastewater
from tha t recycling sys tem would be  sent to the  exis ting Griffith Energy brine  disposa l pond.
This  pipe line  would be  approxima te ly 2,500 fee t long and would be  loca ted entire ly of NAEP
and Griffith Ene rgy prope rty within the  same  corridor a s  the  othe r inte rconnections  with Griffith
Ene rgy.

There  would be  process  wastewater s treams from the  Proposed Action's  RO system and chille r
module . The  wastewate r would be  sent to the  Griffith Energy wastewate r trea tment sys tem
where  80 percent of the  wate r would be  recovered and sent to the  Griffith Energy cooling tower.
This  would leave  20 percent of the  s tream as  the  wastewater flow to the  brine  evapora tion pond.
As  shown in ta b le 2-3, the  maximum da ily peak flow to the  pond while  ope ra ting would be
29,000 god (20.1 rpm), Howe ve r, the  a ctua l a nnua l flow would a ve ra ge  a pproxima te ly ll rpm
based on the  conservative ly high opera ting assumptions presented above. Annual wastewater
flows estimated for a  typica l expected year (based on 2,500 hours  of opera tion) would be  8 acre-
fee t per year (any), while  the  maximum annual flow (based on 5,000 opera ting hours) would be  17
any. The  Proposed Action would a lso genera te  a  negligible  waste  s tream from plant dra ins ,
consis ting of equipment wash-down water and the  minor condensa tion s treams from the
compressed a ir and CEMS. These  dra ins would be  directed to the  oil/water separa tor and then
discharged to the  Griffith Energy wastewater system. Wastewater genera ted from CTG
compressor washing would be  collected in an underground tank before  be ing trucked off s ite  for
disposa l a t a  facility licensed to trea t this  type  of wastewate r.

I
I

2.1.8.2 Sanitary Waste

The  P ropose d Action pe rsonne l would utilize  the  e xis ting Griffith Ene rgy sa nita ry fa cilitie s  with
no increase  in des ign capacity required for the  additiona l pe rsonne l. During pe riodic ma jor
maintenance  events , portable  facilitie s  would be  provided to accommodate  the  additiona l
maintenance  workers .

2. 1.8. 3 Stormwater Management

I
I
I

The  proposed power plant s tormwater runoff would be  routed to the  west of the  power
genera tion equipment by means of swales , ditches, and shee t flow. However, where  space
restriction precludes the  use  of open ditches and channels , a  series  of pipes and inle ts  would be
used. Culve rts  would be  used to ca rry s tormwate r unde r on-s ite  tra ffic a reas . S tormwate r runoff
would discharge  by gravity from the  proposed power plant a rea  to a  1-acre  s tormwater re tention
basin loca ted to the  west of the  proposed power plant to prevent s tormwater from leaving the
NAEP property. The  s tormwate r re tention bas in was  des igned to e ffective ly handle  a  100-year
s tone  event. Off-s ite  runoff would be  routed a round the  proposed power plant us ing berms and
ditches  and into the  s tormwate r re tention bas in. S tormwate r runoff in the  re tention bas in would
be  le ft to evapora te  and/or infiltra te .
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2.1.9 Project Auxiliaries

The  Proposed Action auxilia ry systems include  fire  protection, aqueous ammonia , compressed
a ir, and lighting as  described in the  following pa ragraphs .

2. 1.9. 1 Fire Protection System

The  Proposed Action includes  an unde rground firewa te r loop inte rfaced with the  Griffith Ene rgy
fire wa te r sys te m. The re  would be  two conne ctions  to two diffe re nt portions  of the  Griffith
Ene rgy firewa te r loop. The  firewa te r supply ne twork of pipe line s  would be  approxima te ly 5,700
fee t long and would be  loca ted entire ly on NAEP and Griffith Energy prope rty with the  same
condor a s  the  othe r inte rconnections  with Griffith Ene rgy. The  P roposed Action does  not
require  on-s ite  s torage  of firewa te r because  it would be  se rved from Griffith Energy.

The  CTG enclosures  would be  protected by a  carbon dioxide  (CO2)-based fire  suppression
system as supplied by the  manufacturer, which includes heat and natura l gas de tection devices.

The  oil-filled transformers  would be  isola ted from adj cent equipment and s tructures  us ing
phys ica l se pa ra tion a nd/or fire ba lls . The  a uxilia ry tra ns forme rs  would be  supplie d with
die lectric fluids . Each transformer a lso would re s ide  within a  concre te  conta inment a rea  tha t
serves to :

Conta in oil s pills .

Re ta in direct contact s tormwate r tha t could potentia lly come  in contact with transfonne r
o il.

Re ta in firewa te r tha t could potentia lly come  into contact with trans fonne r oil.

The  fire  protection sys tem would be  des igned per NFPA s tandards , utilizing equipment approved
by Unde rwrite r's  Labora torie s /Factory Mutua l Resea rch Corp.

2. 1.9.2 Ammonia Receiving and Storage System

The aqueous ammonia  system provides for the  rece ipt, s torage , and delivery of 19 percent
aqueous ammonia  to the  SCRs to reduce  NOt emiss ions . Aqueous ammonia  would be  de livered
to the  proposed power plant via  tanker trucks and deposited in an aboveground 10,000-ga llon
storage  tank. Aqueous ammonia  would then be  pumped to each SCR, where  it would be  sprayed
into the  CTG exhaus t flow ups tream of the  NOt ca ta lys t to reduce  plant emiss ions . The
Proposed Action's  ammonia  sys tem would not be  integra ted with Griffith Ene rgy.

I
I
I

2. 1.9.3 Compressed Air

The compressed a ir system provides both service  a ir and instrument a ir throughout the  proposed
power plant. Se rvice  a ir is  used primarily for ma intenance  activitie s  and the  ins trument a ir
sys tem is  used for the  opera tion of control sys tems, primarily pneumatic va lves . Three
compressors  tha t can each provide  50 percent of the  needed capacity (providing backup capacity
if needed) would be  provided for the  Proposed Action. The  exis ting compressed a ir sys tem a t
Griffith Ene rgy would not be  integra ted with the  P roposed Action.
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2. 1 .Q.4 Lighting Systems

Outdoor a rea  lighting for the  Proposed Action would cons is t of e fficient, high-pressure  sodium
(HPS) fixture s . They would be  pennanently mounted fixture s  loca ted throughout the  facility,
mounted on pendants , poles , s tanchions, building columns, or walls , and providing access
lighting for plant ope ra tions  and ma intenance . Outdoor lights  would be  automa tica lly controlled
by photoce lls  with manua l ove rlade  capability.

The  outdoor lighting sys tem would be  des igned to provide  nighttime  lighting leve ls  cons is tent
with the  Illumina ting Enginee ring Socie ty (ITS) s tanda rds  to a llow bas ic ope ra tor movement
throughout the  proposed power plant. The  Proposed Action would be  loca ted approximate ly 9
mile s  outs ide  of a ny city limits . Howe ve r, a ll outdoor lighting would conform to the  re gula tions
for the  MX Zone  in section 24 of the  Mohave  County Zoning Ordinance  including a ll applicable
provis ions  of sections  25, 26, and 27 of the  Mohave  County Outdoor Light Control (Dark Sky)
Ordinance .

2.1.10 Construction

The  proposed power plant would be  constructed by a  primary contractor who would pe rform the
engineering, procurement, and construction (EPC) of the  Proposed Action. The  EPC contractor
would typica lly be  responsible  for the  comple te  de ta iled des ign of the  Proposed Action,
procurement of equipment and pennanent ma te ria ls , cons truction of a ll civil works , founda tions
and s tructures , and s ta rtup and checkout of the  genera tion facility. Up to 6 acres  of the  Proposed
Action would be  dedica ted as  the  temporary construction area  and would serve  as  space  for
construction tra ile rs  and parking as  well as  a  laydown and s torage  a rea  for equipment and
materia ls  used by the  EPC contractor.

The  des ign and cons truction of the  extens ion of the  Griffith Switchyard would be  pe rformed by
Weste rn. The  UES gas  dis tribution sys tem would be  modified by UES to add a  new gas
me te ring fa cility for the  P ropose d Action. No modifica tions  to the  1-40 Indus tria l Corridor
Water System would be  required.

2. 7. 10.1 Project Cost

The  cos t of the  Proposed Action is  e s tima ted to be  in the  range  of $140 to $160 million. The
cost includes the  CTGs, gas  compressors , transfonners , chille r, gas , water and e lectric
transmiss ion inte rconnection facilitie s , and a ll ancilla ry ba lance  of plant equipment a s  we ll a s  a ll
civil works , cons truction labor, cons truction ma te ria ls , and enginee ring. In addition, the
Proposed Action cost includes the  cost es timates  for gas  and e lectric inte rconnections performed
by the  inte rconnecting utilitie s  and Applicant's  cos ts  for deve lopment, insurance , and financing.

2. 1 . 10.2 Project Schedule

2.1 .10.2.1 Enqinee ring, P rocurement and Construction Schedule

The  fie ld cons truction schedule  from s ite  mobiliza tion to commercia l ope ra tion for a  four-unit
s imple  cycle  proposed power plant is  typica lly 9 to 12 months . Depending on equipment
fabrica tion and de live ry dura tions , de ta iled engineering and procurement activitie s  would be
initia ted up to 12 months  in advance  of s ite  mobiliza tion to assure  tha t equipment de live ries
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Table 2-4 Anticipated Project Schedule
Action Date

Submit Permit Applica tions March 2007
All Permits Complete October 2007
Onsite  Construction S tarts (earliest)* Fourth Quarte r 2007*
Commercia l Operation (earliest) * May 2008*
* D ending on market conditions

-i l l
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occur to s upport the  cons truction s che dule . Ma rke t conditions  ca n impa ct both the  e quipme nt
le a d time s  a nd the  cons truction la bor a va ila bility a nd ma y e xte nd EP C s che dule s . The  ke y
P ropose d Action s che dule  mile s tone s  a re  pre se nte d in ta b le  2-4.

2.1 .10.2.2 Potential Modified Construction Schedule

Depending on market conditions, the Proposed Action may be constructed in a two-phased
construction sequence with two units being advanced to construction immediately upon the
receipt of environmental approvals and completion of power purchase agreements and the
second two units constructed when market conditions would support them.

2.1.10.3 Transportation

All equipment, permanent materials, and commodities for the Proposed Action would be
transported to the site via state and interstate highways which are designed for an American
Association of State Highway and Transportation Officials (AASHTO) truckload designation of
HS20 (a national standardized truck that is intended to encompass most of the loads to which a
bridge might be subjected). The roads and bridges can accommodate the heaviest anticipated
equipment component for the Proposed Action. Heavy haul trucks with multiple axles would be
employed to distribute loads, as required. All equipment and material deliveries would utilize
the NAEP property construction or primary access from Haul Road.

2.1 .10.3.1 Equipment and Materials

Truck de live rie s  of e quipme nt a nd ma te ria ls  would occur from the  initia l cons truction notice  to
proce e d through the  e ntire  dura tion of the  P ropos e d Action. Initia l truck de live rie s  would
include  ha ul trucks  for importing e ngine e re d fill ma te ria ls  (s uch a s  gra ve l), a s  re quire d, followe d
by concre te  trucks  for ins ta lla tion of ma jor founda tions , a nd de live rie s  of re inforcing s te e l.
P iping m a te ria ls  for burie d piping would be  de live re d to NAEP  prope rty e a rly in the  cons truction
pe riod corre s ponding to a pproxim a te ly the  tim e  fra m e  for founda tion ins ta lla tion. De live rie s  of
la rge  ma jor e quipme nt would comme nce  a t a bout midpoint of the  cons truction pe riod.

2. 1. 10.4 Labor Force

The  monthly cons truction la bor force  re quire me nts  for the  P ropos e d Action a re  pre s e nte d on
ta ble  2-5. This  proje ction include s  a ll pe rs onne l tha t would be  re quire d to com ple te  cons truction
of the  P ropos e d Action including ove ra ll proje ct a nd s ite  ma na ge me nt, la bore rs , s kille d cra ft, a nd
s ta rtup pe rs onne l. S kille d cra ft a nd la bore rs  would be  dra wn from the  loca l a re a  with
cons truction ma na ge me nt a nd s ta rtup functions  provide d by re loca te d pe rsonne l from the  EP C
contra cting Finn.
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Table 2-5 Construction Workforce Project* Months After Construction Notice to Proceed
Month 1 2 3 4 5 6 7 8 g 10

Switchya rd Expans ion Workforce 10 30 30 10
To ta l 34 90 145 162 148 138 132 115 80 34
* Includes construction management, laborers, skilled craft, and startup personnel.

Proposed Power Plant Workforce 34 80 115 132 138 138 132 115 80 34

llllllll\_
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Afte r the  construction only about two to four pe rsonne l would be  needed for opera tions  of the
proposed power plant.

2.2 ALTERNATIVES CONSIDERED BUT ELIMINATED

2.2.1 Alternative Sites

A site  for a  prob act of this  type needed to have a  combination of factors present -- natura l gas,
transmiss ion, the  ability to be  zoned appropria te ly, and ava ilable  land. Alte rna te  s ite s  in northe rn
Arizona  were  considered by the  Applicant, but were  dismissed because  no a lte rna tive  s ites  were
found tha t me t the  following crite ria .

loca tion within a  des igna ted industria l deve lopment a rea

proximity to gas , transmiss ion, and wa te r infra s tructure  to limit off-s ite  la te ra ls  and
thereby reduce  environmenta l impacts  and costs

proximity to ra il and highways  for transporta tion of equipment and ma te ria ls

developed site  access roads

This  eva lua tion resulted in the  Applicant se lecting a  pre fe rred s ite , which is  the  Proposed Action
identified in this  EA. The  prime  advantage  of the  pre fe rred s ite  was  its  loca tion within the  1-40
Indus tria l Corridor a nd e xis ting zoning de s igna tion of MX, a long with a ll infra s tructure  be ing
ava ilable  for phys ica l inte rconnection within the  NAEP prope rty or the  adjacent Griffith Ene rgy
prope rty including gas  lines , e lectric transmiss ion, wa te r supply, and transporta tion. In addition,
ra il access and 1-40 offer superior transporta tion advantages, thus, other a lte rnatives were
e limina ted from cons ide ra tion.

2.2.2 Alternative Energy Technologies

Alterna tive  energy technologies , such as  wind and solar thermal, were  suggested for
considera tion by some respondents  during scoping. The  NAEP is  proposed to provide  peaking
powe r additiona l power during times of peak e lectrica l demand as  discussed in section 1.2 _
Purpose  and Need. This  type  of energy resource  needs to be  available  when needed on very
short notice . Sola r and wind technologie s  provide  inte rmittent power (when the  wind is  blowing
or the  sun is  shining) and cannot be  e ffective ly made  ava ilable  during times of peak demand.
Consequently, these  a lte rna tive  energy technologies  were  not considered viable  options for the
Proposed Action.
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Table 2-6 Mitigation
1. During cons truction and opera tions , supervisory s ta ff would ensure tha t a ll activities  a re conducted under

a ll applicable regula tions , laws , and permits . This  applies  to a ll regula ted activities  associa ted with a ir
emiss ions , wastewater discharges , s tonnwater discharges , water use, solid waste disposal, and other
applicable areas .

2 . The limits  of cons truction activities  nonna lly would be predetermined, with activity res tricted to and
confined within those limits . All cons truction vehicle movement would be res tricted to predes igna ted
access , contractor acquired access , or public roads.

3 . In cons truction areas where recontouring is  not required, vegeta tion would be left in place wherever
poss ible, and origina l contour would be mainta ined to avoid excess ive root damage and a llow for
resprouting .

4. Applicant would prepare an erosion control plan for construction. All construction would be conducted in a
manner that would minimize disturbance to vegetation and drainage features. In construction areas where
substantial ground disturbance has occurred, surface restoration would occur as indicated by Best
Management Practices. Anticipated restoration methods normally would consist of contouring to near
natural conditions, elimination of tuts, reseeding with a regionally native seed mixture, placement of
erosion control measures, and other measures evaluated on a case-by-case basis.

5. Excavated materia l or other cons truction materia ls  sha ll not be s tockpiled or depos ited near or within the
dra inage fea tures  where they can be was ted away by high water or s torm runoff or can in any way encroach
upon the actua l watercourse itself

6. Applicant would file a  NOI to obta in coverage under Arizona 's  Genera l S tormwater Discharge Permit No.
2 for s tonnwater runoff during cons truction and opera tion. A pollution prevention plan sha ll be prepared
cons is tent with the genera l permit requirements .

7 . The Applicant would include in its  Site Grading Plan measures  to ensure tha t any archaeologica l
discoveries  a re property protected. All cons triction supervisors  would be ins tructed on the protection of
cultura l and ecologica l resources . Cons truction supervisors  sha ll be familia r with specific procedures
outlined in the Site Grading Plan tha t would be followed in case of an a rchaeologica l discovery.
Inadvertent discoveries  of human remains  would be immedia tely reported to the Director of the Arizona
Sta te Museum as  required by Arizona  Revised Sta tute 41-865.

8. Cons idera tion of cultura l resources  would continue during ground dis turbance phases  of implementa tion.
In consulta tion with Sta te His toric Preserva tion Officer, specific mitiga tion measures  would be developed

Norlnern Arizona Energy Draft Environmental Assessment

2.3 no ACTION ALTERNATIVE

NEPA and DOE guide lines , which guide  Weste rn's  project environmenta l assessments , require
cons ide ra tion of a  "No Action" Alte rna tive . Unde r the  No Action Alte rna tive , We s te rn would
not grant pe rmiss ion to the  Applicant to inte rconnect with Weste rn's  transmiss ion sys tem.
Without the  ability to inte rconnect to Weste rn's  transmiss ion sys tem, the  Proposed Action would
not be  feas ible  and would not be  built. If the  Proposed Action is  not built, the  impacts  a ssocia ted
with the  cons truction and opera tion of the  facility would not occur, and the  current
environmenta l conditions  and impacts  would not change . Likewise , this  additiona l peaking
resource  would not be  ava ilable  to se rve  the  customers  of load-se rving entitie s  in Arizona  and
the  surrounding region. However, the  need for peaking power would remain, and othe r peaking
facilitie s  might be  approved and constructed.

2.4 MITIGATION

Standard mitiga tive  practices  applicable  to construction of the  Proposed Action a re  provided to
minimize  impa cts . Ta b le 2-6 presents  a  lis t of committed mitiga tion measures  for the  Proposed
Action.



Table 2-6 Mitigation

and implemented to mitiga te any identified adverse impacts . These may include modifica tions  to avoid
adverse impacts , monitoring of cons truction activities , and da ta  recovery s tudies . Native American tribes
would be involved in these consulta tions  to determine whether there a re effective or practica l ways  of
address ing impacts  on Traditiona l Cultura l Properties .

9 . All requirements  of those entities  having jurisdiction over a ir qua lity matters  would be adhered to, and any
permits  needed for cons truction activities  would be obta ined. Open burning of cons truction trash would not
occur unless  a llowed by appropria te jurisdictiona l authorities .

10. Fugitive dus t emiss ions  would be minimized by us ing water trucks  to mois ten soil a reas  and by limiting
vehicle use in cons truction a reas . Oil or other petroleum products  would not be used for dus t control. All
cons truction vehicles  would adhere to pos ted speed limits  and any speed limits  enforced on the project s ite.

11. During opera tions , Applicant would opera te the proposed power plant in compliance with a ll conditions  of
the Title  V a ir permit is sued by the ADEQ.

12. All cons truction was te, including trash and litter, garbage, other solid was te, petroleum was tes  (other than
used oil, which would be collected by a  licensed was te oil handling contractor), and other potentia lly
hazardous  was tes , would be sent to a  disposal facility authorized to accept such was tes . Where poss ible,
wastes  would be recycled or reused.

13. No non-biodegradable debris would be deposited on site. Slash and other biodegradable debris would be
left in place or disposed of in accordance with agency requirements.

14. Regula ted materia ls , hazardous  liquids , or was tes  would not intentionally be released onto the ground or
into dra inage areas . If an accidenta l spill of hazardous  materia ls  occurs , the cons truction contractor or
opera tor would mitiga te the spill per applicable cleanup regula tions .

15. R-123 refrigerant from the chillers  would be recla imed with certified equipment opera ted by certified
technicians  if the materia ls  are to be recycled or disposed.

16, The Applicant would prepare a  Spill Prevention, Control and Countermeasures  (SPCC) Plan. The plan
would identify any hazardous  materia ls  tha t would be used, precautions  to prevent spills , and employee
awareness  tra ining.

17. Cons truction activities  sha ll be performed by methods  tha t would prevent entrance or accidenta l spillage of
solid matter contaminants , debris , any other objectionable pollutants  and wastes  into dry watercourses .
Such pollutants  and waste include, but are not res tricted to, refuse, garbage, cement, concrete, sanitary
waste, indus tria l was te, oil and other petroleum products , aggregate process ing ta iling, and mineral sa lts .

18. Mitiga tion measures  for biologica l resources  developed in conjunction with Federa l and s ta te authorities
would be adhered to.

19. To mitiga te visual impacts , fences  would be mainta ined, entrances  and roadways  would be kept in good
condition, and lighting impacts  would be minimized by placing security lighting downward.

20. conducted to minimize disturbance to vegetation andAll maintenance activities during operations would be
drainage features.

21. Equipment and vehicles  that show excess ive emiss ions  of exhaust gases  due to poor engine adjus tments  or
other inefficient opera ting conditions  sha ll not be opera ted until they a re repa ired or adjus ted.

22, The contractor sha ll make a ll necessary provis ions  in confonnance with safety requirements  for mainta ining
the flow of public tra ffic and sha ll conduct its  cons truction opera tions  to offer the leas t poss ible obs truction
and inconvenience to public tra ffic.

23. Upon completion of the work, including maintenance work and opera tion, a ll work areas  except access
roads  sha ll be sca rified or left in a  condition which would facilita te na tura l revegeta tion, provide for proper
drainage, and prevent eros ion.

Sources: Griffith, l 998b, Extra, 2003, Western Construction Standard 13
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3.0 AFFECTED ENVIRONMENT

This chapter describes the  base line  condition of the  genera l a rea  tha t could be  affected by the
Proposed Action. Resources , ecosystems, and human communities  a re  identified tha t could
potentia lly be  a ffected by implementa tion of Proposed Action described in chapte r 2.

The  s tudy a rea  used to describe  the  a ffected environment, or Region of Influence  (ROI), varies
depending on the  resource  be ing ana lyzed and the  predicted loca tions of direct and indirect
impacts  from the  Proposed Action. The  ROI for some  resources  is  the  NAEP property and for
other resources , a  la rger a rea  may be  ana lyzed (e .g., county or region). The  base line  condition
serves as  a  re ference  point for the  eva lua tion of impacts  presented in chapter 4. For ease  of
understanding the  evalua tion of impacts  corre la ting chapters  3 and 4, this  document has been
prepared so that a  resource described in chapter 3 has the  same subsection number in chapter 4
(e .g., 3.2: Water Resources, 4.2: Water Resources).

3.1 GEOLOGY, SOILS AND SEISMICITY

This  section describes  the  exis ting geologic, soil, and se ismicity environment within the  ROI.
The  regiona l geology is  discussed to provide  the  reader with an understanding of the  geologic
se tting of the  area .

3.1.1 Geology

The  Proposed Action is  loca ted within the  Basin and Range  physiographic province , which is
characterized by north-south trending fault block mounta in ranges separa ted by abraded desert
pla ins  (Thornbury, 1965). The  P roposed Action lie s  within the  northe rn portion of the
Sacramento Valley, an abraded desert pla in which dra ins  to the  south and is  bordered by fault
block mounta ins  to the  wes t (the  Black Mounta ins) and eas t (the  Hua lapa i Mounta ins). The
elevation of the  Sacramento Valley ranges from 3,500 fee t above  mean sea  leve l (mal) on the
north to 1,500 fee t mal on the  south end of the  va lley.

The  Sacramento Valley is  mantled by thick deposits  of unconsolida ted sand, grave l, cobbles , and
boulde rs  which da te  from la te  P le is tocene  to recent times  (Gille spie  and Bentley, 1971). They
have  been deposited by ephemera l s treams carrying weathered materia l from the  Hualapai
Mounta ins . These  a lluvia l depos its  a re  seve ra l hundred fee t thick in the  ROI and ove rlie
Precambrian igneous and metamorphic bedrock.

The  geology of the  Proposed Action is  cha racte ris tic of the  gently s loping, a lluvia l outwash,
va lley s ides  of the  Sacramento Va lley. Eleva tions  a t the  NAEP property range  from 2,445 fee t to
about 2,506 fee t, with a  tota l s ite  re lie f of approximate ly 60 fee t and the  land s loping to the
southwest. The  NAEP property is  too fla t to be  a ffected by mass  movements  such as  rockfa ll
and landslides . Flash floods can occur in the  numerous washes tha t cross  the  va lley floor near
the  Proposed Action. A wash cuts  across  a  portion of the  southeaste rn corner of the  NAEP
property. Because  the  nea r-surface  geology is  made  up of recent a lluvia l ma te ria l, the re  is  little
or no potentia l for the  presence  of pa leontologica l mate ria ls
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Nume rous  s a nd a nd gra ve l borrow pits , which a re  e xploite d for cons truction of roa ds  a nd othe r
proje cts , a re  pre se nt throughout the  S a cra me nto Va lle y a nd ne a r the  P ropose d Action. No a ctive ,
ina ctive , or propos e d mining ope ra tions  would be  a ffe cte d by the  P ropos e d Action. The re  a re  no
s ignifica nt coa l, oil, or ga s  re source s  in the  imme dia te  a re a .

3.1.2 Soils

S oils  a t the  NAEP  prope rty ha ve  be e n ma ppe d by the  Na tura l Re source  Conse rva tion S e rvice
(NRCS , 2006). Two s oil m a pping units  ha ve  be e n ide ntifie d a t the  NAEP  prope rty: Ca s ta ne da
e xtre me ly gra ve lly loa m a nd Ma hon-P oa chie  comple x, dry. Ca s ta ne da  e xtre me ly gra ve lly loa m
cove rs  32 a cre s  of the  NAEP  prope rty, while  the  re ma ining 8 a cre s  is  ma de  up of Ma hon-
P oa chie  com ple x, dry s oil.  Ca s ta ne da  e xtre m e ly gra ve lly loa m  form e d on s lope s  of l to 7
pe rce nt from a lluvium a nd/or colluviums  de rive d from me ta morphic rock. The s e  a re  mode ra te ly
de e p s oils  which a re  not s ubje ct to flooding a nd ha ve  a  mode ra te  s hrink-s we ll pote ntia l. The s e
a re  we ll-dra ine d s oils  with high runoff pote ntia l.  The  wa te r e ros ion ha za rd is  s light, a nd the
wind e ros ion ha za rd is  ve ry s light (NRCS , 2006).

Mahon-Poachie  complex, dry soils  formed on s lopes  of 2 to 15 pe rcent from a lluvium de rived
from volcanic and mixed-rock sources . These  a re  ve ry deep soils  tha t a re  not subject to flooding
and have  a  low to mode ra te  shrink-swe ll potentia l. These  a re  we ll-dra ined soils  with low to
medium runoff potentia l. The  wind and wa te r e ros ion haza rds  a re  both low to modera te
(NRCS , 2006).

3.1.3 Seismicity

The  Proposed Action lie s  within se ismic risk zone  2 (on a  sca le  of 0 to 3, with 3 be ing the
highes t risk) (Algennissen, 1969). Ea rthquake  intens itie s  a re  discussed us ing the  Modified
Merca lli Intens ity Sca le  which measure s  intens itie s  from I to XII or more . Modera te  damage
occurs  from ea rthquakes  corre sponding to an intens ity of VII, which is  the  maximum impact tha t
can be  expected within the  ROI.

Se ismic hazard is  commonly expressed in Peak Ground Acce le ra tion (PGA) of pe rcent gravity
with 10 percent probability of exceedance  in 50 years . The  Proposed Action fa lls  be tween 5 and
6 percent gravity, which represents  ve ry light potentia l for damages  to s tructures  from
earthquake  activity (USGS, 2002).

The  Nationa l Earthquake  Information Center da tabase  (USGS, 2006a) was searched to identify
se ismic events  which have  occurred within a  125-mile  radius  of the  geographic cente r of the
Proposed Action. Earthquake  magnitudes are  expressed on the  Richtor Sca le  with magnitudes
ranging from 1.0 to 12.0 or more . Earthquakes with magnitudes grea te r than 7.0 a re  considered
to be  major earthquakes. Between January 1, 1973, and December 31, 2006, 74 earthquakes of
magnitude  3.5 to 9.9 occurred within the  125-mile  radius .

Anothe r da ta ba s e  wa s  s e a rche d for the  s a me  loca tion for the  pe riod of re cord prior to 1972. The
re cord for this  pe riod include s  only e ve nts  of ma gnitude  4.5 a nd gre a te r. This  s e a rch indica te d
tha t 17 e a rthqua ke s  of ma gnitude  4.5 to 9.9 occurre d within the  125-mile  ra dius  be twe e n 1916
a nd 1972 (US GS , 2006b).
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The largest recorded earthquake in the area occurred in 1916. It had a magnitude of 6.1 and was
centered about 109 miles to the west near Baker, California. The closest located recorded
earthquake occurred in 1981, had a magnitude of 3.5, and was centered 56 miles northeast near
Peach Springs, Arizona (USGS, 2006a, b).

3.2 WATER RESOURCES

3.2.1 Surface Water

The Sacramento Valley and adjacent uplands and mounta ins  comprise  an a rid region without
year-round s treams. The  Valley lies  be tween the  Hua lapa i Mounta ins  to the  eas t and the  Black
Mounta ins  to the  wes t. Eleva tions  in the  Sacramento Va lley range  from 3,500 fee t ma l (north) to
1,500 fee t msI (south). Average  annua l precipita tion ranges  from approximate ly 7.65 inches  pe r
year in Yucca  (loca ted about 16 miles  south of the  proposed power plant) to approximate ly 10.9
inches  per year in Kinsman (loca ted about 9 miles  northeast of the  proposed power plant).
Consequently, wa te r use  in the  Sacramento Va lley is  exclus ive ly de rived from groundwate r
sources.

Streams are ephemeral in the vicinity of the proposed power plant and flow only in response to
stone events. There are two named washes, Griffith Wash and Black Rock Wash, and few
unnamed washes in the vicinity of the proposed power plant. As the streams exit the mountain
canyons, they flow southwest across highly dissected alluvial fans, which act as an infiltration
sink. Stream channels diminish in size and dry up due to recharge of the alluvium and increased
evaporation associated with higher temperatures at the lower elevations. The U.S. Department of
Commerce, National Oceanic and Atmospheric Administration (NOAA) indicates that the lake
evaporation rate in the ROI is 82 inches per year, 71 percent of which occurs between May and
October (NOAA, l979).

A wate rs  of the  U.S . de tennina tion was  comple ted on January 18, 2007 (Avant, 2007). Wate rs
of the  U.S. may include  s treams, ponds, lakes, ephemera l washes, and wetlands. Three  of the
ephemera l washes  within the  NAEP property were  de te rmined to be  wa te rs  of the  U.S . Widths
of these  washes varied from 1 to 2 fee t to 4 to 8 fee t.

Floodpla in boundaries  a re  de te rmined by the  Federa l Emergency Management Agency (FEMA).
FEMA de s igna te d 100-ye a r floodpla ins  within the  vicinity of the  P ropose d Action (FEMA,
1998), and they are  mapped on figu re 3-1. The  P ropose d Action doe s  not fa ll within a
designa ted 100-year floodpla in.

3.2.2 Groundwater

There  are  two major unconnected aquifers  serving the  region: the  Hualapai and the  Sacramento
Valley aquife rs . The  Hua lapa i aquife r, loca ted north and eas t of the  Proposed Action, underlie s
the  City of Kinsman and is  the  primary wa te r source  for the  city. The  Sacramento Va lley
aquife r, which is  currently the  source  of wa te r for the  1-40 Indus tria l Corridor and Griffith
Energy, underlies  the  sparse ly popula ted Sacramento Valley to the  west and south of Kingman,

Water supply for the  Proposed Action would be  obta ined from the  Sacramento Valley aquife r as
described in de ta il in section 2.1.7.2.
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The Sacramento Valley aquife r has  an a rea l extent of approximate ly 310 square  miles  and is
recharged by a  surface  dra inage  watershed of more  than 1,500 square  miles . The  aquifer basin
was formed by thrus t block faulting which ra ised the  Hua lapa i Mounta ins  on the  eas t and the
Black Mounta ins  on the  wes t. The  bas in was  subsequently filled with seve ra l thousand fee t of
Te rtia ry and Qua te rna ry a lluvia l depos its , re sulting in an unconfined aquife r of s lightly
consolida ted sediments

The  Sacramento Va lley aquife r is  unconfined. Groundwate r in the  Sacramento Va lley migra te s
from north to south a long the  axis  of the  va lley and ultima te ly discharges  into the  Colorado
River. The  a lluvia l deposits  range  in thickness  from ze ro fee t a long the  bas in margins  to grea te r
than 3,200 fee t in the  north-centra l portion of the  bas in. Depth to bedrock in the  vicinity of the
County Well Fie ld is  approxima te ly 1,600 to 3,200 fee t (SGC, 2007). The  gradient ranges  from
8 to 20 fee t per mile , with gentle r gradients  to the  north and s teeper gradients  to the  south
(Mar e ra , l998). The  depth to groundwate r ranges  from 1,000 fee t be low the  land surface  on the
north end of the  Sacramento Va lley to 300 fee t be low the  land surface  near Yucca . At the
County Well Fie ld, depth to groundwate r ranges  from approximate ly 530 to 630 fee t be low
ground surface  (bus) (SGC, 2007)

Water leve ls  a t Sacramento Valley basin appear to be  a t equilibrium a t present time  (Mar e ra
2006). The  fact tha t the  wate r leve ls  of 2006 a re  a lmost identica l to those  measured by Rescore
(1991) and P fa ff and Clay (1981) and a re  s imila r to those  reported by Gille spie  and Bentley
(1971), shows tha t few, if any, gross changes have  occurred in the  past 35 years

SGC (2007) summarized and reviewed aquifer parameters  including those  from tests  conducted
by Mar e ra  Inc. a t the  County Well Fie ld. Based on these  te s ts , the  transmiss ivity (the  ability of
the  aquife r to transmit wa te r) of the  lower a lluvia l unit ranges  from 17,000 to 200,000 ga llons
per day pe r foot (god/ft), and the  specific yie ld (the  amount of wa te r a  unit volume  of sa tura ted
pe rmeable  rock will yie ld when dra ined by gravity) is  approxima te ly 0.07. The  sa tura ted
thickness  of the  regiona l aquife r in the  vicinity of the  County We ll Fie ld was  conse rva tive ly
ca lcula ted to be  770 fee t. Using a  genera lly accepted rule  tha t the  practica l recoverable  volume
(volume  like ly to be  recovered from the  aquife r) of groundwate r is  66 pe rcent of the  tota l
sa tura ted thickness , a  projected drawdown of 508 fee t (770 fee t x 66 percent), or recoverable
depth to water of 1,142 fee t bus was estimated (SGC, 2007)

ADWR estimated an average  transmiss ivity va lue  of 33,750 god/ft, a  specific yie ld of 0.07, and
an average  aquife r sa tura ted thickness  of only 435 fee t in its  review of the  Golden Va lley we ll
fie ld loca te d 4 mile s  north of County We ll Fie ld (ADWR, 2006)

Groundwater in s torage  in the  Sacramento Valley aquifer above 1,500 fee t bus has been
estimated by Gillespie  and Bentley (1971) to be  in the  range  of 6.5 to 13 million acre -fee t based
on an ave rage  specific yie ld of 5 to 10 pe rcent. ADWR es tima ted tha t the re  a re  2.3 million acre
fee t of water in s torage  in the  Sacramento Valley aquifer above  a  depth of 1,200 fee t bus
(ADWR, 1994)

Most of the  recharge  to the  Sacramento Valley occurs  as  runoff of the  Hua lapa i Mounta ins  on
the  eas te rn s ide  of the  bas in infiltra ting into the  a lluvia l depos its  of the  va lley floor (Mar e ra
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2006). Natura l annual recharge  of the  aquifer has  been estimated a t 4,000 any with discharge  to
the  Colorado Rive r wes t of Yucca  equa ling recha rge  (Gille spie  and Bentley, 1971).

Estimates  of annua l groundwate r outflow from the  Sacramento Va lley bas in have  ranged from
less  than 500 any to as  much as  10,000 any (ADWR, 2007). In 1997, ADWR estimated
groundwater outflow from the  Sacramento Valley basin to be  1,200 any based on wate r leve l
da ta , aquifer tes t results , and geologic cross-sections across  Sacramento Valley's  groundwater
outflow point ne a r Topock, Arizona  (ADWR, 2007).

Annual historic water use  estimates have ranged from less than 500 any to as much as 6,000 any
during the  la te  1960s  and 1970s  (Rescore , 1991, Tadayon, 2004). The  high wate r use  during
1960s and l 970s  was due  to withdrawals  for minera l extraction and process ing by the  Cyprus
Meta ls  Company (Rescore , 1991). In 1989, the  mine  was  placed on s tandby, and withdrawa ls
for mining have  decreased to about 300 any (ADWR, 2007).

Current water use  in Sacramento Valley is  estimated a t about 2,900 any (Tadayon, 2004, SGC
2007). Water uses  consis t of about 1,500 any for municipa l/domestic use  and about 1,400 any of
industria l s tumpage  (ADWR, 2007). Future  s tumpage  in Sacramento Valley may exceed 30,000
any if the  planned developments  reach full buildout, the  mine  becomes active  aga in, and the
Mohave  County wa te r sys tem reaches  its  maximum capacity of 7,260 any (ADWR, 2007).

Current and projected groundwater demand has been evaluated by SGC (2007) and adds up to
27,516 any for the  worst-case  scenario. Deta ils  on groundwater demand are  presented in SGC
(2007) report. S tudy by SGC (2007) a lso eva lua ted pumping impacts  of the  Proposed Action on
Sacramento Valley aquifer and the  results  of this  s tudy are  presented in section 4.2.2.1 .

The  qua lity of the  wa te r in the  Sacramento Va lley aquife r is  gene ra lly good. It is  an a lka line ,
sodium to ca lcium-sodium bica rbona te  wa te r with high ha rdness , low sodium adsorption ra tio,
and low tota l dissolve  solids  (TDS) concentra tions  (Gille spie  and Bentley, 1971).
Concentra tions  of regula ted constituents  in the  water do not exceed any drinking water s tandards .

3.3 CLIMATE AND AIR QUALITY

This  section describes  the  a ffected environment for a ir resources . Factors  tha t influence  a ir
qua lity include  the  loca l clima te  and meteorology and the  types  and magnitude  of a ir pollutants .

3.3.1 Regional Climate and Meteorology

According to da ta  from the  Weste rn Regiona l Clima te  Cente r (WRCC), the  clima te  in the
vicinity of the  P roposed Action is  mode ra te  a ll yea r long with mild winte r tempera ture s  and
cooler summers than other parts  of the  s ta te  (WRCC, 2007). Summer tempera tures  may go as

The  average  annual precipita tion is  7.56 inches per year.
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Table 3-1 National Ambient Air Quality Standards

Pollutant Averaging Time
Primary Standard

119/m"

Secondary Standard
l19/m"

P M1 0
Annuals

24-Hourb 1 5 0

P M 2.5
Annua l" 15 15

24-Hourb 35

CO
8-Hour 10,000 (9 ppm) None

I1 -Hour 40,000 (35 ppm) None
Ozone 157 (0.08 ppm) 157 0.08 ppm
not Annuals 100 0.053 ppm 100 0.053 ppm
Le a d Quarter" 1.5 1.5
micrograms per cubic meter

parts per million

a

b

c

Ag/m"
ppm
Note s :

Arithmetic mean.
Block average.
Rolling average.

Source: National Ambient Air quality Standards

s02
Annua l" 80 (0.030 ppm)

24-Hmub 365 (0.14 ppm)
3-Hourb 1,300 (0.5 ppm)
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3.3.2 Existing Air Quality

The  Cle a n Air Act (CAA) of 1970, 42 US C 7401 e t s e q., a s  a me nde d in 1977 a nd 1990, a nd
Title  40 of the  Code  of Fe de ra l Re gula tions  (CFR) pa rts  50 through 99 a re  the  ba s ic Fe de ra l
s ta tute s  a nd re gula tions  gove rning a ir pollution in the  Unite d S ta te s . The  CAA de s igna te s  s ix
crite ria  polluta nts  for which s e ve n Na tiona l Am bie nt Air Qua lity S ta nda rds  (NAAQS ) ha ve  be e n
promulga te d to prote ct huma n he a lth a nd we lfa re . The  crite ria  polluta nts  a re :

•

S ulfur oxide s , me a sure d a s  sulfur dioxide  (382)9

P a rticula te  m a tte r with  a n  a e rodyna m ic  dia m e te r le s s  tha n or e qua l to  a  nom ina l 10
microme te rs  (P M10),

P a rticula te  m a tte r with a n a e rodyna m ic  dia m e te r le s s  tha n or e qua l to  a  nom ina l 2 .5
microme te rs  (P M2.5),

Ca rbon m onoxide  (CO),

Ozone  (03),

Nitroge n dioxide  (NOT), a nd

Le a d (P b)-

The  NAAQS  a re  codifie d in 40 CFR pa rt 50 a nd s um m a rize d in ta b le  3-1. The  Arizona  a m bie nt
a ir qua lity s ta nda rds  for crite ria  polluta nts  a re  the  sa me  a s  the  Fe de ra l s ta nda rds .
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Table 3-2 Arizona Ambient Air Quality Guideline Screening Values and Emission
Thresholds

P o llu t a n t

Ambient Guidelines Emission Thresholds

1-Hour pg/m3 3

24-Hour
pg/m Annual uQlm°

De Min iris
(In/hr)

De Minims
(lb/yr)

Aceta ldehyde 2300 1400 0.5 N/ A 5.3
Acrole in 6.7 2 0.013 0.129
Ammonia 140 N/A N/A
Benzene 630 51 0.14 N/A 1.5
MEthylbenzene 4500 3500 14 6,442
Forma ldehyde 20 12 0.08 N/A 0.9
Hexa ne 5300 1400 659 13,689
Naphtha lene 630 400 N/A 0.35
P O M" N/A 0.013
Propylene Oxide 1500 400 2 N/A N/A
Toluene 4700 3000 109 146,766
Xyleneb 5500 3500 98 644
Key:
pg/m3 micrograms per cubic meter
lb/yr pounds per year
N / A Not Applicable
a Polycyclic Organic Matter (selected compound: Bento(a)pyrene)

b Mixed isomers
Source: Arizona Ambient Air Quality Guideline

I ,3-Butadiene 7.2 1.9 0.067 N/A 0.39

Northern Arizona Energy Draft Environmental Assessment

Ba s e d on the  NAAQS  for e a ch crite ria  polluta nt, the  EP A cla s s ifie s  a irs he ds  throughout Moha ve
County a s  a tta inme nt a re a s  a nd nona tta inme nt a re a s . Atta inme nt a re a s  a re  a irshe ds  tha t comply
with NAAQS , while  nona tta inme nt a re a s  a re  thos e  tha t do not. A give n a re a  ca n be  cla s s ifie d a s
both a tta inm e nt a nd nona tta im ne nt be ca us e  the  NAAQS  a re  polluta nt-s pe cific . Moha ve  County
is  curre ntly cla s s ifie d a s  a n a tta inme nt a re a  for a ll crite ria  polluta nts .

Arizona  De pa rtm e nt of He a lth S e rvice s  e s ta blis he d the  Arizona  Am bie nt Air Qua lity Guide line
(AAAQG) va lue s  for va rious  toxic  a ir polluta nts  (TAP s ) in  1992. Ne w proje c ts  a re  re quire d to
com pa re  m ode le d e m is s ion ra te s  of pote ntia l TAP s  to de m ons tra te  com plia nce  with the  AAAQG
va lue s . Ta b le 3-2 lis ts  the  pote ntia l proje ct TAP s  a nd the ir re s pe ctive  AAAQG s cre e ning
va lue s .

ADEQ is  the  le a d a ir pe rm itting a uthority for the  P ropos e d Action. ADEQ's  a ir qua lity
re gula tions  a re  codifie d in  Title  18 of the  Arizona  Adm inis tra tive  Code  (AAC) cha pte r 2 .  The y
incorpora te  the  Fe de ra l progra m re quire me nts  lis te d in 40 CFR pa rts  50 through 99 a nd e s ta blis h
pe rm it re vie w proce dure s  for a ll fa cilitie s  tha t ca n e m it polluta nts  to the  a m bie nt a ir.  Any ne w
fa cility or m odifica tion to a n e xis ting fa cility is  re quire d to obta in a n a ir qua lity pe rm it prior to
initia ting cons truction. Fa cilitie s  ca n trigge r a dditiona l re vie w by EP A if e m is s ions  e xce e d the

The  pre -cons truction re vie w proce s s  for ne w or modifie d ma jor s ource s  loca te d in a tta inme nt
a re a s  is  ca lle d Ne w S ource  Re vie w (NS R), which ma y include  a  P re ve ntion of S ignifica nt
De te riora tion (P S D) re vie w. This  proce s s  is  inte nde d to ke e p ne w a ir e mis s ion s ource s  from
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caus ing exis ting a ir qua lity to de te riora te  beyond acceptable  leve ls . ADEQ has  codified the  NSR
program and Federa l PSD requirements  in 18 AAC R18-2-401, e t seq

3.3.3 Other Applicable Requirements

40 CFR part 60 establishes new source  performance  s tandards (NSPS) for specific emission
sources . ADEQ incorpora tes  these  emiss ion s tandards  by re fe rence  in 18 AAC R18-2-901, e t
seq. 40 CFR pa ir 60 Subpa rt KKKK: S tanda rds  of Pe rformance  for S ta tiona ry Combus tion
Turbines

40 CFR parts  61 and 63, as  incorpora ted by reference  in 18 AAC R18-2-1101, e t seq., a re  the
Federa l emission s tandards tha t have  been developed to address  certa in individual Hazardous Air
Polluta nts  (HAps) a nd HAP e miss ions  from a  va rie ty of source  ca te gorie s . The  individua l HAP
rules  a re  found in 40 CFR part 61 and a re  typica lly re fe rred to as  the  Na tiona l Emiss ion
Standards  for Haza rdous  Air Pollutants  (NESHAPs)

The  source  ca tegory rules , commonly re fe rred to as  the  maximum achievable  control technology
(MACT) s tanda rds  (40 CFR pa rt 63), apply to facilitie s  tha t a re  cla ss ified a s  ma jor sources  of
HAPs, and opera te  a ffected equipment a s  lis ted in each s tandard. A facility is  a  ma jor source  of
HAPs  if it e mits  a ny individua l HAP in e xce ss  of 10 tons  pe r ye a r (try) or a  combina tion of
HAP s  in e xce s s  of25 try

3.3.4 Visibility

Under the  CAA, a  "Fede ra l Cla ss  I a rea" is  de fined a s  one  in which vis ibility is  protected more
stringently than the  NAAQS, including such a reas  as  na tiona l parks , wilderness  a reas , and other
areas  of specia l s ignificance . Arizona  has  12 Federa l Class  I a reas . The  closest Class  I a rea  to
the  Proposed Action is  the  Grand Canyon Nationa l Park, which is  about 200 miles  to the
northeas t. The  primary annua l wind direction is  to the  southeas t and northwes t of the  s ite . Two
particula te  samplers  were  loca ted in the  Grand Canyon and opera ted continuously be tween 1988
a nd 1998. The  vis ibility indice s  for summe r (visua l ra nge  [VR] 75 mile s ) we re  highe r tha n for
the  othe r seasons , followed by autumn (VR 90 mile s ), then spring (VR 95 mile s ), and fina lly
winte r (VR 100 miles). No s ignificant seasona l trends  were  observed in any of the  seasons  over
the  period between 1988 and 1998

3.4 BIOLOGICAL RESOURCES

The  ROI varies  depending on the  resource  be ing ana lyzed. In the  case  of biologica l resources , it
is  defined as  the  area  of dis turbance  of the  proposed action, as  well as  adjacent infrastructure
The  exis ting infras tructure  adjacent to the  proposed action crea tes  a  base line  condition of
dis turbance  to biologica l resources  in the  a rea . The  resources  described include  vege ta tion
wildlife , and specia l s ta tus  wildlife  and vege ta tion. Surveys  were  previous ly conducted for
Griffith Energy to de te rmine  the  occurrence  of wildlife  and vege ta tion specie s  in the  ROI of the
proposed power plant (Griffith, l998b). Specia l s ta tus  specie s  were  ana lyzed for occurrence  in
the  ROI of the  Proposed Action. Specia l s ta tus species include threatened, endangered, proposed
and candida te  species  (USFWS), Bureau of Land Management (BLM) sensitive  species , and
Sta te  of Arizona  sensitive  species



Table 3-3 Checklist of Plants that May Occur within ROI of the Proposed Action

Semi-Desert Grasslands
Tre e s
one-seed juniper Jzmiperus monosperma

mesquite Prosopisjuliflora

Shrubs
acacia Acacia app
desert hackberry Celtic Callida
hopbus h Dodanaea viscose
joint-fir Ephedra Sp
ocotillo Fouquieria spenders
broom s nakeweed Guierrezia sarothme
creosotebush LaFl"€u tridentala
groundsel Seneca app.
soaptree yucca Yucca elate

Grasses and Forbs
poverty three-awn A ristida divaricata
sprucetop gram 801/teloua ehondrosioides
s ideoats  gram 8. curtipendula
black gram 8. eriopoda
blue  gram 8. gracilis
hairy gram 8. hirsute
broom grasses Bromes app.
buffalo gras s Buchloe dactyloides

l tenthC Cryptanlha app.
plains lovegrass Eragrostis inlermedia
tanglehead Heteropogon contorlus
tobosa Hilar io utica
lup ine Lupines Sp.
wolfta il Lycurus phleiodes
bush muhly Muhlenbergia porleri
vine mesquite grass Panicum obfussum
little bluestem Schizachyrium scoparium
bristlegrass Setaria Sp.
ma llows Sphaeralcea app.
Wright s acaton Sporobolus wrightii

ssbuffalo ° I Buchloe  da e tyloide s
Cactus
hedgehog cactus Echinocereus Sp.
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3.4.1 Vegetation

The  a rea  surrounding the  Proposed Action is  loca ted within a  boundary a rea  of five  biologica l
provinces  (the  Grea t Basin, Inte rior, Mojave , Semidesert, and Sonoran), each represented by one
or more  vege ta tion se rie s . The  dis tribution of these  provinces  is  driven by biotic re sponses  to
precipita tion, e leva tion, topography, exposure , soil type , and land use . Infonna tion rega rding the
exis ting vege ta tion was  obta ined from previous  surveys  for Griffith Energy adjacent to the
P ropose d Action (Griffith, l 998b). .

The  P roposed Action is  within the  Mojave  P rovince , which is  typica lly de se rt scrub community
s itua ted on wes t-facing a lluvia l fans . Except for a  sma ll portion of the  northeas t comer of the
site  tha t is  dis turbed, bard ground, the  ROI is  occupied by Sonoran creosote  bush-bursage  (Mac
e t a l. 1998). Ta b le 3-3 shows a  comple te  lis t of vege ta tion specie s  tha t occur within the  ROI of
the  Proposed Action (Griffith, ,1998b).

3-12



Table 3-3 Checklist of Plants that May Occur within ROI of the Proposed Action

prickly pears/chollas Opuntia app.
tree cholera O. imbricate
Enge lman prickly pea r O. phaeacantha

XERORIPARIAN HABITAT
Trees
cruc ifixion Thom Canotia holacantha
blue  P a loverde Cercidium oridum
s moketree Psorothamnusspinosus
mes quite Prosopis app.

Shrubs
white -thom acac ia Acacia consticta
catclaw A. gee ft
des ert broom Buccharis sarothroides
Anders on thornbus h Lyceum andersoniz.
chees ebus h or burrobus h Hymenoclea salsola

Grasses and Forbs
s and verbena Abronia app.
milk ve tc h Astragalus app.
spiderling Boerhaavia app.
b rom e  a s s4 Bromes rubens
des ert s enna Cassia Armata
spurges Euphorbia app.

MOJAVE DESERTSCRUB
Tre e s
J os hua tree Yucca breve alia

Shrubs
s altbus h A triplex app.
agave A goveapp,
white  bu rs a e Ambrosia dumosa
white  brittlebus h Eneella arinosa
joint-fir Ephedra unereg
rough join t-fir E. n e vadensis
des ert buckwheat Eriogonum desertieola
desert trumpet E. in alum
hops age Gracia spinosa
snakeweed Gulierrezia microceplmla
burrobush Hymenoclea salsola
little-leaved ratany Krameriapar vi era
creosotebush Larrea tridenlata
Anders on thombus h Lyceum andersonnii
s piny mendora Menodora spin escens
trixis Tnlxi5 california

caMojave Yucca sch idigera

Ca c tu s
hanthaIdes ert co CoIyphantha vivzperavat. desertion

Engelman hedgehog Echinocereus engelmanii
ma mmilla ria Mammilla ria  app .
chollas, prickly pears Opuntiaapp.
buckhorn cholera 0. acanfhocarpa
s ilver cholera 0. echinocarpa
Moja ve  pric kly pe a r 0. erinaeea

Grasses and Forbs
sand verbena Abronia app.
milk ve tc h Astragalus app.
three-awn A ris fida  app.

W right pincus hion Mammillaria wrightii

Northern Arizona Energy Draft EnvironmentalAssessment
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Table 3-3 Checklist of Plants that May Occur within ROI of the Proposed Action

bromegras s Bromes rubens
desert senna Cassia Armata
spurges Euphorbia app.
sixweeks fescue Feslucca octoflom
big galleta Hilario rigid
bush muhly Muhlenbergia porters
Source: Griff ith, l998a

spiderling Eoerhaavia app.

Northern Arizona Energy Draft Environmental Assessment

3.4.1.1 Wetlands and Riparian

No we tla nds  occur within the  ROI of the  P ropose d Action. We tla nds  in this  pa rt of Moha ve
County a re  limited to re la tive ly ra re  springs . As  wa te r is suing from springs  mos t often
evapora tes , or is  quickly absorbed into the  subsurface  or in the  surrounding surface  soil, the
establishment of wetland vege ta tion is  genera lly precluded (Avant, ZG07).

There  a re  dry washes  in the  ROI of the  Proposed Action (figu re  1-2) which flow only a s  high-
energy runoff, but the re  a re  no ripa rian a reas . Although the  additiona l soil mois ture  during these
brie f pe riods  is  enough to a llow the  growth of drought-tole rant specie s  like  mesquite , the  lack of
res idua l soil mois ture , the  scouring of the  high-energy flow of these  ephemera l s treams, and the
sediment deposition on exis ting vege ta tion as  wate rs  recede  prohibit the  growth of most wetland
a nd ripa ria n pla nts  (Griffith, l 998b).

3.4.2 Wildlife

Wildlife  expected to occur in the  ROI of the  Proposed Action include  big game , preda tors , sma ll
mammals , songbirds , raptors , and reptile s . Due  to the  limited amount of pennanent wa te r
resources within the  area , aquatic and amphibian species are  not expected to be  present. Severa l
big game  mammals  occur in the  a rea . Mule  dee r (Odocoileus  hemionus) a re  the  most wide ly
dis tributed and abundant big game  specie s  within Arizona . Most of the  ROI is  within mule  dee r
habita t. However, it is  not a  high-qua lity habita t because  the  exis ting infra s tructure  adjacent to
the  a rea  of the  proposed action discourages  migra tion in the  ROI (Griffith, l998b).

Desert bighorn sheep (Ovid canadensis nelsons) inhabit dry, dese rt mounta in ranges  within the
Grea t Basin, Mojave , Sonora , and Chihuahuan Deserts . These  sheep pre fe r foothills  near rocky
cliffs  and when wate r is  seasona lly ava ilable . Genera lly, sheep inhabit a  summer range  near
ava ilable  water sources  and a  winter range  tha t has  good grazing habita t. Sheep are  active  during
the  day, with minima l activity during extreme  tempera tures , and inhabit the  rough te rra in
associa ted with the  canyons  and cliffs  within the  Black Mounta ins  west of the  Sacramento
Va lle y. The y could occur in the  ROI of the  P ropose d Action (Griffith, l998b).

Ante lope (A n tiloeapra  Americana) occur from the  deserts  to the  grasslands of the  high pla teaus.
They prefer a reas of grasses and sca tte red shrubs with rolling hills  and dissected hills  and mesas
(Hoffme is te r l 986). Ante lope  a re  not anticipa ted to occur within the  Proposed Action because
the  exis ting infras tructure  adj cent to the  a rea  of the  Proposed Action discourages  migra tion in
the  ROI, a lthough they do occur nea rby a t Goodwin Mesa , Hua lapa i Va lley, Truxton and Dutch
Fla ts , a nd Round Va lle y (Griffith, l 998b).
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Table 3-4 List of Wildlife Which May Occur in the ROI of the Proposed Action

Birds
eared grebe Podiceps nigricollis
turkey vulture Catharses aura
Han*is ' ha wk Parabuteo unicinetus
red-ta iled hawk Buteojamaicensis

American kes trel Falco spawerius

Gambol's  qua il C a llzpe p la  ga mbe lii
killdee r Charadrius voczferus

rock dove Columba  Livia
white-winged dove Zenaida asiatic

Northern Arizona Energy Draft Environmental Assessment

Preda tors  in the  region include  kit fox (Vulpe s  ma crotis ), bobca t (Fe lls  Rufus), badger (Taxidea
ta xis ), and coyote (Ca nis  la lra ns ). Mounta in lions (Fe lls  concolor) may a lso occur near the
Proposed Action in a reas  where  mule  deer a re  abundant (Hoffmeis te r, 1986).

Numerous  small and medium-sized mammal species  occur in the  ROI of the  Proposed Action
including dese rt shrew (No tios ore x cra wford), ante lope  jackrabbit, (Le pus  a lle n), hooded skunk
(Me phitis  ma croura ), s tripe d skunk (Me phitis  me phitis ), Ha rris ' a nte lope  squirre l
(Ammospe rmophilus  ha rris ii), and mesquite  mouse  (Pe romyscus  merriam). The  following
spe cie s  ma y occur within ROI: Arizona  pocke t mouse (P e rogna thus  a mple ), desert kangaroo
ra t (Dipodomys deserts), and desert woodrat (Neotoma lepidus) (Hoffme is te r,1986).

Five  ba t species  may occur in the  ROI of the  Proposed Action. These  include  the  grea te r weste rn
ma s tiff ba t (Eumops  pe rotis ), Mexican free -ta iled ba t (Ta da rida  bra s ilie ns is ), Ca lifornia  myotis
(Myotis  ca lifornicus ), Yuma  myotis  (Myotis  yuma ne ns is ), and spotted bat (Eude rma  ma cula te ).
The ir occurrence , however, is  unlike ly because  it is  not idea l habita t for ba t species  due  to the
e xis ting a dj ce nt infra s tructure  a nd la ck of a va ila ble  wa te r source s  within the  ROI (Griffith,
l998b).

Dens ity and dive rs ity of songbird species  within the  ROI of the  Proposed Action va ry by season.
Typica l species  include  rock doves (Columba  Livia ), mourning doves (Ze na ida  ma croura ), lesser
nightha wk (Chorde ile s  a cutipennis ), common poorwill (Pha laenoptilus  n u tta llii), ye llow-sha fte d
flicke r (Colaptes  aura tus), a sh-throa ted flyca tche r (Myia rchus  cine raseens), we s te rn kingbird
(Tyra nnus  ve rtica ls ), common ra ve n (Corvus  cora l), ve rdi (Auripa rus jla vie e ps ), cactus  wren
(Campylorhynchus  brunne icapillus ), black-ta iled gna tca tche r (Po lioptila  me lanura ), pha inopepla
(P ha inope pla  nite rs ), and white -crowned spa rrow (Zonotrichia  leucophrjys ) (Griffith , l998b).

Severa l raptor species  a re  known to occur seasonally in the  genera l a rea . Species  include  turkey
vulture (Ca tha rses  aura ), golden eagle  (Aquila  chrysactos), red-ta iled hawk (8ute0jama ieens is ),
American kes tre l (Fa leo spa  rve rius), a nd Ha nts ' ha wk (Pa ra bute o unie inctus ). All of the se
specie s  may breed in the  ROI of the  Proposed Action (Griffith, l 998b).

Reptile  species  known or expected to occur near the  Proposed Action include  desert iguana
(Dispsosaurus  dorsa l), zebra -ta iled liza rd (Ca  llisaurus  draeonoides ), dese rt colla red liza rd
(Crotaphytus  insula rs ), wes te rn whipta il (Cnemidophorus  Tigris ), gophe r snake  (P ituophis
melanoleucus), common kingsnake  (La  mprope ltis  ge tulus), speckled ra ttlesnake  (Crota lus
mitche llii), and Mojave  ra ttlesnake (Crota lus  scutula tus ) (Griffith , l998b). Ta b le 3-4 lis ts
wildlife  species  tha t may be  found in the  a rea .
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Table 3-4 List of Wildlife Which May Occur in the ROI of the Proposed Action

Inca dove Seardafella Inca
greater roadrunner Geococcyx californicus
ba m owl Tyro a lba
wes tern screech-owl Otis kennicottii
grea t homed owl Bubo virginians
lesser nighthawk Chordeiles acutzpennis
common poorwill P ha la e noptilus  nutta llii
white-throa ted swift Aeronautics saxatilis
black-chinned hummingbird Arch ilochus alexandria
Anna 's  hummingbird Calypte  Anna
Cos ta 's  hummingbird Calypte  cos tae
Gila  woodpecker Me la ne rpe s  uropygia lis
ladder-backed woodpecker Den drocopos scalars
northern flicker Colaples  ca te r
gilded flicker C. auralus
black phoebe Sayornis nigricans
Say's  phoebe S. soya
ash~throated flycatcher Myiarchus cinerascens
brown-cres ted flyca tcher M lyra nnulus
wes tern kingbird Tyrannus verticals
homed la rk Eremophila alpestris
northe r rough winged s wa llow Stelgidopzeryx serrzpennis
coxmnon raven Corvus coral
verdi Aurzparusflaviceps
cactus  wren Campylorhynchus brunneicapillus
rock wren Salpinctes  obsole tes
canyon wren Catherpes mexicans
Buick's  wren Troglodyte s  be wickii
ruby-crowned kinglet Regulus calendula
black-ta iled gna tca tcher Po lioptila  me la nura
northern mockingbird Minus polyglottos
curve-billed thrasher Toxosloma curvirostre
Leconte's  thrasher T Ie conte i
pha inopepla Phainopepla niles
loggerhead shrike Lanius Iudovicianus
European s ta rling Sturnus vulgars
Be11's vireo Vireo bellini
s olita ry vireo Vire o s olita rie s
Wils on's  wa rbler Wilsonia  drus illa
northern ca rdina l Cardinality cardinals
pyrrhuloxia Cardinality sinuatus
green-ta iled towhee Pqvilo ch lorurus
canyon towhee Pzpilofuscus
Brewer's  s pa rrow Sp izella brewery
black-throa ted sparrow Aimophila bilineata
white-crowned sparrow Zonotrichia Ieucophrys
brown-headedcowbird Molo th rus a le r
hooded oriole Icte rus  cuculla lus
Scott's oriole Icterus parisorum
house Ench Carpodacus mexicans
house s parrow Passer domestics

Northern Arizona Energy Draft Environmental Assessrnenl
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Table 3-4 List of wildlife Which May Occur in the ROI of the Proposed Action

Ma mma ls
desert shrew No tiosorex crawford
California  lea f-nosed ba t Macrotus call ornicus
lesser long~nosed bat Leplonyeteris curosaeyerbabuena
Yuma rnyotis Myotis yumanensis
cave myotis M ve ld Er
Ca lifornia  myotis M call ornicus
western pipis trelle Pqnis tre llus  Hesperus
big brown ba t Eptesicus cuscus
southern yellow ba t Lasiurus ego
pa llid ba t Antrozous  pa llidus
American free-ta iled ba t Tadarida brasiliensis
pocketed free-tailed bat T emorasaeca
desert cottonta il Sylvilagus audubonii
black-ta iled jack rabbit Lepus call ornicus
Harris ' antelope squirrel Ammos pe rmophilus  ha rris ii
rock s quirre l Sperm oph ilus variegates
round-ta iled ground squirrel S. teretieaudus
Botta's pocket gopher Thomomys bo ttle
Arizona  pocket mouse P e rogna thus  a mple
Ba iley's  pocket mouse P , ba ileys
rock pocket mouse P . inte rme dius
desert pocket mouse P. pen icilla tus
banner-ta iled kangaroo ra t Dzpodomys spectabilis
Merriam's  kanga roo ra t D. merriam
desert kangaroo rat D. deserts
western harvest mouse Reithrodontomys megalotis
cactus mouse Peromyscus eremicus
deer mouse P. m an iculatus
southern grasshopper mouse Onychomys torridus
Arizona  cotton ra t Sigmodon arizona
white-throa ted wood ra t Ne otoma  a lbigula
desert wood ra t N lepidus
house mouse Mus musculus
coyote Canis latrans
kit fox Vulpes macrotis
gray fox Urocyon cinereoargenteus
badger Taxidea taxis
western spotted skunk Spilogale gracilis
mounta in lion Fe lls  concolor
bobcat F r u u s
collared Mecca Tayassu tajacu
mule deer Odocoileus hemionus
Reptiles and amphibians
Toads
Couch's spadefoot toad Scaphiopus  couch
southern spadefoot toad S. mulnpicatus
Sonoran desert toad Bubo a lva rius
great pla ins  toad B. eognatus
Sonoran green toad 8. debility
red-spotted toad B. punctatus
Tortoises/turtles
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Table 3-4 List of Wildlife Which May Occur in the ROI of the Proposed Action

Liza rds
desert banded gecko Coleonyx va riega te s
chuckwa lla Sauromalus obesus
desert iguana Dzpsosaurus darsalis
zebra -ta iled liza rd Ca llisaurus draconoides
long-nosed leopard liza rd Gambelia wislizenii
desert spiny liza rd Scelopoms magister
s ide-blotched liza rd Ula slansburiana
desert horned liza rd Phrynos oma  pla tyrhinos
rega l horned liza rd P. solace
tree liza rd Urosaurus ornate
long-ta iled blus h liza rd U gracious
colla red liza rd Crotaphylus  colla rds
wes tern whipta il Cnemidophorus Tigris
canyon spotted whipta il c. burt
Gila  mons ter Heloderma suspeclum
Snakes
western blind snake Leptophlops humility segregus
spotted leaf-nosed snake Phyllorhynchus  decurta tus
saddled leaf-nosed snake P. brownie
coa chwhip s onora  whips na ke Masticophisjlagellus M bilineatus
desert patch-nssed snake Sa lvadora hexa lepis
glossy snake Arizona elegant
gopher snake Pituophis melanoleucus
common kingsnake La mprope ltis  ge tulus
long-nosed snake Rh inocheilus Iecontei marciano
ground snake Sonora semiannulate
banded sand snake Ch ilomeniscus cinetus
western shovel-nosed snake Ch ionactis 0cczpitalis
night snake Hyps iglena torquata
southwestern black-headed snake Ta nlilla  hoba rts mithii
Arizona  cora l snake Micruroides euryxanthus
lyre snake Trim ophodon biscutatus
western diamondback rattlesnake Crotalus atrox
speckled ra ttlesnake C. mitche ll
Mojave ra ttlesnake C. scutulatus
Source: Griffith, l 998a

desert tortoise Gopherus agassiz

Northern Arizona Energy Drat' Environmental Assessment

3.4.3 Special Status Plant Species

Nineteen special sta tus plant species (those listed as endangered, threatened, proposed, or
candidates for lis ting by the  USFWS, or designated sensitive  by Federa l resource  management
agencies , as  well as  those  of concern to the  S ta te  of Arizona) may occur within the  ROI of the
Proposed Action. Ta b le 3-5 presents  information regarding these  specia l s ta tus species.
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Table 3-5 Special Status Plant Species that May Occur within the ROI of the Proposed
Action

Scientific name Common name Designation Agency

Suitable Habitat in
ROI of the

Proposed Action
Astragalus

holmgreniorum
P aradox milkve tch sensitive BLM n o

Astragalus newberryi
vat.aquaria

Aquarius (Newbury's) milkvetch sensitive BLM yes

Cordylanthus nevinii Nevin's birdsbeak sensitive BLM yes

Cycladenia humility
sep. jonesii

J ones ' cycladenia threatened US FW S no

Cynanchum utahense C rownle s s  or Uta h  milkwe e d  vine sensitive BLM yes

Fremontodendron
calzfornicum

California Hannelbush sensitive BLM yes

Mammal/aria
viridylora

Varied Fishhook cactus salvage restricted State of Arizona n o

Pediocactus
peeblesianus vat.

fickeiseniae

Fickeisen plains cactus Candidate and
sensitive

USFWS and
BLM

n o

Pediocaclus siler Siler pincushion cactus threatened US FW S n o

Penstemon
albomarginatus

White-margined beardtongue sensitive B LM yes

Penstemonbicolor sep.
roses

Two-color beard-tongue sensitive B LM yes

Petalonyx nitidus Mojavesandpaper bush sensitive BLM no

Phacelia Paris/zii Parish phacelia s ens itive BLM yes

Purshiaglandulosa An te l opel s h s ens itive BLM no

Purshia subintegra Arizona  c liffros e endangered US FW S no
Senna Armata Shrubby senna sensitive B LM yes

4Telradymia Ar mea Striped horsebrush s ens itive BLM no

Tricardia watsonii Three hearts sensitive BLM yes
Source: Griffith, l998b, USFWS, 2007

1111111111111 l
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Species Potentially Occurring within the ROI

Suitable  habita t for nine  species  is  present within the  ROI. These  include  white -margined
beardtongue (Pens temon a lbomarginatus), two-color bea rd-tongue (Pens temon bicolor se p.
ro s e s ), three he a rts  (Trica rdia  wa tsonii), Aqua rius  (Ne wbe rry's ) milkve tch (As tra ga lus
newberryi va t. aqua ria ),Ne vin 's birdsbe a k (Cordyla nthus  ne vinii), Ca lifornia  tla nne lbush
(Fre montode ndron ca lifornium), crownle ss  (or Uta h) milkwe e d vine (Cynanehum ufahense),
Parish phace lia (P ha ce lia  pa ris hii), and shabby senna (Senna  Armata) (Griffith , l998b).

White -margined Bea rdtongue
This  species  is  found a t e leva tions  ranging from 2,800 to 6,000 fee t. The  only known popula tion
of white -rna rgined bea rdtongue  in Arizona  is  loca ted a t Dutch Fla t, approximate ly 25 mile s
southeas t of the  Proposed Action nea r Yucca , AZ. However, the re  is  suitable  habita t for this
species  to occur in the  ROI of the  Proposed Action (USDA, 2007).

Two-color Beardtongue
This  species  is  found a t e leva tions be tween 2,296 to 4,921 fee t and is  in the  family
Scrophula riaceae . This  species  is  a  perennia l herb. There  is  suitable  habita t for this  species  to
occur in the  ROI of the  P roposed Action (USDA, 2007).
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Thre e  He a rts
This  species  is  found in sandy or grave lly desert s lopes  and fla ts  to e leva tions of 7,000 fee t, often
in creosotebush scrub, Joshua  tree , and pinyin-juniper woodlands and deserts . This  species  has
a  blooming pe riod from April to June . The re  is  suitable  habita t for this  specie s  to occur in the
ROI of the  P ropose d Action (USDA, 2007).

Aq u a riu s  (Ne wb u ry's ) Milkve tc h
This  species  is  a  perennia l found throughout the  region a t e leva tions of 2,000 to 7,000 fee t.
Flowers  a re  pink-purple , sometimes  pa le , and 0.6 inch long. The  pods  a re  dense ly white -villous ,
spreading, sess ile , ovoid, and incurved into a  s tiff, la te ra l compressed beak. The  lea thery va lves
are  concea led by the  dense , woolly coa t. There  is  suitable  habita t for this  species  to occur in the
ROI of the  P ropose d Action (USDA, 2007).

Ne vin 's  Birds be a k
Nevin's  birdsbeak grows on dry s lopes  a t e leva tions  from 5,000 to 8,000 fee t and blooms from
July to September. Nevin's  birdsbeak is  a  s lender, panicula te ly branched annua l with bris tly
hairs  on the  stem and a lternating leaves, the  lower ones somewhat crowded and three-lobed, the
upper linear and more  segrega ted. There  is  suitable  habita t for this  species  to occur in the  ROI of
the  P roposed Action (USDA, 2007).

Ca lifo rn ia  Fla nne lbus h
This  specie s  is  found in chapa rra l, ye llow pine  fores t, and pinyin-junipe r woodland s lopes  a t
e leva tions  be tween 1,312 and 6,561 fee t. It ha s  dis tinctive  la rge  ye llow flowers . The re  is
suitable  habita t for this  species  to occur in the  ROI of the  Proposed Action (USDA, 2007).

Crownle s s  (o r Uta h ) Milkwe e d  Vine
This  species  is  found in creosotebush scrub habita t type  and is  in the  family Asclepiadaceae .
This  species  is  a  pe rennia l he rb confined to weste rn North America . There  is  suitable  habita t for
this  species  to occur in the  ROI of the  Proposed Action (USDA, 2007).

Pa ris h  Phace lia
This  specie s  is  often found in the  wes te rn Mojave  Dese rt. It is  typica lly found in clay or a lka line
soils  and in dry lake  margins  a t e leva tions  of 2,700 to 4,000 fee t. It has  a  flowering pe riod from
April to July. The re  is  suitable  habita t for this  specie s  to occur in the  ROI of the  Proposed
Action (US DA, 2007).

Shrubby Senna
This  species  is  found in sandy or grave lly washes  a t e leva tions  of 650 to 3,250 fee t. It has  a
flowering pe riod from March to July (USDA, 2007). The re  is  suitable  habita t for this  specie s  to
occur in the  ROI of the  Proposed Action.

Species Unlikely to Occur within the ROI

The  following ten species  were  ana lyzed, but it was  de te rmined tha t they were  unlike ly to have
suitable  habita t in the  ROI of the  Proposed Action, and the re fore  a re  unlike ly to occur.
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Arizona  Cliffro s e (Purshia  subinte gra )
This  specie s  flowers  have  five  white  or ye llow pe ta ls  about 0.4 inch long. This  specie s  grows
only on Te rtia ry limes tone  lakebed depos its . The  dis tinctive  white  soil color of these  depos its
can be  seen from a  dis tance  (USFWS, 2007). It is  not anticipa ted to occur within the  ROI of the
Proposed Action due  to lack of suitable  habita t

Ante lopebus h (Purshia  glandulosa )
This  species  is  found on dry s lopes , chaparra l, Joshua  tree  woodlands, and pinyin-juniper
woodlands a t e levations ranging from 2,000 to 9,000 fee t in north Transverse  and east Peninsular
Ranges  and dese rt mounta ins . This  species  has  a  blooming pe riod from April to June  (USDA
2007). It is  not anticipa ted to occur within the  ROI of the  P roposed Action due  to la ck of
suitable  habita t

Siler Pincus hion Cactus (P e dioca ctus  s ile r)
This  species  is  a  small, globose  cactus  with solita ry, occas iona lly clus te red, s tems typica lly 4
inches  ta ll (a s  ta ll a s  18 inches), and spines  tha t become white  with age . Its  flowers  a re  ye llow
with purple  ve ins , a nd bloom during Ma rch a nd April (US DA, 2007). It is  not a nticipa te d to
occur within the  ROI of the  Proposed Action due  to lack of suitable  habita t

Fickeis en Pla ins  Cactus (Pediocactus  peebles ianus va t. ficke iseniae)
This  species  is  a  candida te  for lis ting with the  USFWS and is  lis ted as  a  sensitive  species  with
the  BLM. It is  found in grave lly soils  and is  an unbranched cactus  tha t re trea ts  into the  soil a fte r
flowe ring ye llow flowe rs  a nd fruiting. It is  found a t e le va tions  from 4,000 to 5,000 fe e t in la ye rs
of Ka ibob limes tone  on canyon margins  (USFWS, 2007). It is  not anticipa ted to occur within the
ROI of the  Proposed Action due  to lack of suitable  habita t

J ones ' Cyc ladenia (Cycladenia  humility sep. jonesii
This  species  is  a  rhizomatous herb with round, somewhat succulent leaves and small rose-pink
ha iry flowers  tha t bloom from mid-April to e a rly June . The  specie s  can be  found in Eriogonum
phedra , mixed dese rt shrub and sca tte red pinyin-juniper communitie s  a t e leva tions  ranging

from 4,000 to 6,800 fee t (USDA, 2007). It is  not anticipa ted to occur within the  ROI of the
Proposed Action due  to lack of suitable  habita t

Mojave  Sandpaper Bus h (Pe ta lonyx nitidus )
This  species  is  found in creosotebush scrub, Joshua  tree  woodlands, and pinyin-juniper
woodlands a t e leva tions  be tween 3,280 and 6,889 fee t. This  species  is  a  picot in the  family
Loasaceae  and is  a  pe rennia l he rb (USDA, 2007). It is  not anticipa ted to occur within the
vicinity of the  Proposed Action due  to lack of suitable  habita t

S triped Hors ebrus h (Te tra dymia  a rgyra e q
This  specie s  is  found in pinyin-junipe r woodland a t e leva tions  of 4,500 to 6,900 fee t, mos tly in
dese rt mounta ins . This  specie s  flowers  from Augus t to September with pa le  ye llow flowers
(USDA, 2007). It is  not anticipa ted to occur within the  ROI of the  P roposed Action due  to la ck
of suitable  habita t



Table 3-6 Special Status Wildlife Species May Occurring within the ROI of the
Proposed Action

Scientific name Common name Designation Agency

Suitable Habitat
in ROI of the

Proposed Action

Gila cypher Humpback chub Endangered US FW S no
Gila seminude Virgin Rive r chub Endangered US FWS no

Plagopferus argentissimus Woundfln Endangered USFWS no
Xyrauehen tetanus Razorback sucker Endangered US FWS no

Rana orca Relict leopard frog Candidate US FWS no
Gopherus agassizii mohavensis Mojave  Des ert tortois e Threatened US FWS no

Gophers agassizii Sonoran Desert tortoise Sensitive AGFD yes
Lichanura trivirgala Gracia Ros y boa Sensitive B LM no

Heloderma suspectum cincture Gila  mons ter Sensitive B LM yes
Accipiter gentiles Northern gos hawk Sensitive B LM no

Charadrius montana Mounta in plove r Sensitive B LM yes
Coccyzus americans Yellow-billed cuckoo Candidate US FWS no

Empidonax traillii extimus Southwester willow
flycatcher

Endangered US FWS no

Gymnops ca[1f0rnjgnus California  condor Endangered US FWS no
Haliaeetus leucocephalus Bald eagle Threatened US FWS no
Pelecanus occidenlalis

calzfornicus
California  Brown P e lican Endangered US FWS no

Rallus longirostris yum anensis Yuma clapper ra il Endangered US FWS no
Strip occidentals lueida Mexican s potted owl Threatened US FWS no

Eumops perotis call ornicus Greater western mastiff bat S ens itive AGF D no
Microbus mexicans hualpaiensis Hualapai Mexican vole Endangered US FWS no

Thomomysumbrinus Hualapai P ocket gopher Sensitive B LM yes
Source: Griffith, l998b, USFWS, 2007

Gila  e le ga nt Bobta il c h u b Endangered US FWS no
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P a ra d o x Milkve tc h (As  traga lus  holmgreniorum)
This  species  is  a  s temless  herbaceous perennia l tha t produces small purple  flowers in the  spring.
It has  compound leaves  (blue -green be low and ye llowish-green above) tha t a rise  directly from
the  root crown. This  species  inhabits  a reas  jus t under limestone  ridges  and a long draws in
gra ve lly cla y hills  a t e le va tions  ra nging from 2,700 to 2,800 fe e t (USDA, 2007). It is  not
anticipa ted to occur within the  ROI of the  Proposed Action due  to lack of suitable  habita t.

Varied  Fis hhook Cac tus (Ma mmilla ria  virid lo ra )
This  specie s  is  known to flower in the  spring and fruit in the  fa ll. It is  found in semi-dese rt
grass lands , inte rior chaparra l, pinyin-junipe r and oak woodlands , crevices , boulde rs , canyon
sides , and grave lly igneous  substra tes  a t e leva tions  from 5,600 to 6,500 fee t (USDA, 2007). It is
not anticipa ted to occur within the  ROI of the  Proposed Action due  to lack of suitable  habita t.

3.4.4 Special Status Wildlife Species

The  USFWS, BLM, and the  Arizona  Game  and Fish Department (AGFD) have  identified the
following threa tened, endangered, and sensitive  wildlife  species  tha t do occur or tha t may occur
within the  ROI of the  P roposed Action shown on ta b le 3-6.

The  Federa l lis t includes  13 endangered and threa tened wildlife  species : Mojave  desert tortoise
(Gopherus  agass izii mohavensis), Hua la pa i Me xica n vole (Microbus mexieanus hua lpa iensis),
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ponyta il chub (Gila  e legant), humpback chub (Gila  cypher), razorback sucker (Xyrauchen
te ta nus ), Virgin Rive r chub (Gila  seminude ), woundfin (P lagopte rus  a rgentis s imus), Ca lifornia
brown pe lica n (Pe lecanus  oce identa lis  ca lifornicus), ba ld eagle  (Ha liaee tus  leucocepha lus),
Ca lifornia  condor (Gymnops  ca lifornia ns ), Me xica n spotte d owl (S trip occide nta ls  Lucida ),
Southwe s te rn willow flyca tche r (Empidona x tra illii e xtimus ), and the  Yuma  clappe r ra il (Ra llus
longiros tris  yumanens is ) (USFWS, 2()07). Two candida te  species  a re  a lso on the  lis t: re lict
le opa rd frog (Ra na  orca ) a nd ye llow-bille d cuckoo (Coccyzus  a me rica ns ). These species are
lis te d in table 3-6.

The  BLM has  identified five  specie s  of specia l conce rn: the  rosy boa (Lie ha nura  trivirga ta
Gra cia ), mounta in plove r (Ch a radrius  montana ), northe rn goshawk (Accipite r gentile s ), the
Hualapa i pocke t gopher (Thomomys umbrinus), and the  gila  monster (Heloderma suspeetum
cine fum) (Griffith,l998b). Additiona lly, the  AGFD ha s  ide ntifie d the  S onora n de se rt tortoise
(Gopherus agassiziz) and grea ter western mastiff ba t (Eumops  pe rotis  ca lifornicus ) as sensitive
specie s  tha t may occur in the  ROI of the  Proposed Action (Griffith ,l998b). These  specie s  a re
lis te d in ta b le 3-6.

Species Potentially Occurring within the ROI

Ros y Boa
This  snake  occurs  in rocky brush lands and desert a reas. They are  a ttracted to areas of
pennanent wate r, but wate r is  not required for this  species . The  rosy boa  feeds  on small
ma mma ls  a nd birds , usua lly a t night (Griffith, l998b). The  rosy boa  ma y occur in the  ROI of the
Proposed Action.

Gila  Mons te r
The  Gila  monste r inhabits  lower s lopes  of mounta ins  and nearby outwash pla ins  in a rid or
semia rid a reas . They frequently occur in canyon bottoms or a rroyos  with e ithe r pe rmanent or
inte rmittent wa te r and irriga ted lands  or rocky a reas  conta ining sca tte red brush (Griffith, l 998b).
The  Gila  monste r may occur in the  ROI of the  Proposed Action.

Sonoran Des ert Tortois e
The  "Sonoran popula tion" of the  desert tortoise  is  defined as  those  occurring south and east of
the  Colorado River. This  species  occupies  rocky and a lluvia l s lopes  of Mojave  dese rt scrub and
the  Arizona  Upland and Lower Colorado subdivis ions  of the  Sonora  Dese rt (Murray and
Dickenson, 1996).

Desert tortoise  popula tions began to decline  in the  1970s due  to disease , human-re la ted
morta lity, preda tion, and habita t des truction, degrada tion, and fragmenta tion (Murray and
Dickenson, 1996). As  a  re sult of these  cumula tive  impacts , the  tortoise  was  extirpa ted from
la rge  portions  of its  origina l range . Three  ca tegorie s  (Ca tegorie s  I, ll, and III) of de se rt tortoise
habita t were  designated by the  BLM to se t goa ls  for the  management of desert tortoise  and its
habita t based on severa l crite ria . Management of Category I and II a reas  emphasize  maintenance
of viable  dese rt tortoise  popula tions  in a reas  where  a ll Ca tegory I and most Ca tegory II conflicts
a re  resolvable . Ca tegory III habita ts  a re  genera lly characte rized by lower densitie s  of dese rt
tortoise  in areas where  habita t has been degraded or where  land ownership pa tterns interfere  with
effective  management.
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The  BLM has  des igna ted a reas  of Ca tegory II and Ca tegory III Dese rt tortoise  habita t in the  ROI
of the  Proposed Action shown on figu re 3-2. The  designated areas  a re  identified as  the  Hualapa i
Foothills  (Ca te gory II), Ra whide  Mounta in/Dutch Fla ts  (Ca te gory III), McConnico (Ca te gory
III), and Hua lapa i North (Ca tegory III). These  a rea s  a re  a ll south and ea s t of 1-40. It is
anticipa ted tha t tortoises  may occur within these  designa ted a reas  and it may occur in the  ROI of
the  Proposed Action (Griffith, l 998b) even though the  Proposed Action is  not loca ted within any
of the  designated habita t areas.

Mo u n ta in  P lo ve r

I
I
I

The  mounta in plover occurs  on the  high pla ins  of the  semi-dese rt regions  of the  West. It is
known to breed in the  spring and early summer from Colorado to Montana  and can be  found the
res t of the  year in Ca lifornia , and Arizona  to a  lesse r extent. P lovers  occur in a reas  of sca tte red
sagebrush and intermittent pa tches of bunch grasses and cactus in dis turbed areas (Griffith,
1998b). The  mounta in plove r may occur in the  ROI of the  P roposed Action.

Hua la pa i Poc ke t Gophe r
This  specie s  of pocke t gophe r is  typica lly found in Meadows with loose  soils . It plays  an
importa nt role  in a e ra tion of soil (Griffith, l998b). It is  cons ide re d a  se ns itive  spe cie s  by the
BLM. It is  poss ible  tha t it could occur in the  ROI of the  P ropose d Action.

Species Unlikely to Occur within the ROI

Bonytail Chub
The ponyta il chub is  associa ted with open water a reas  of la rge  river channe ls . Based on the  lack
of aqua tic habita t, the  ponyta il chub would not occur in the  a rea  (USFWS, 2007).

Hu mp b a c k Ch u b
Humpback chub are  associa ted with deep, swift waters  such as  those  found in canyons. Based
on the  lack of aqua tic habita t, the  humpback chub would not occur in the area (USFWS, 2007).

Virg in  Rive r Ch u b
The  Virgin River chub occurs  within runs  and pools  over substra tes  of sand and sediment in
phys ica lly and chemica lly unmodified a rea s  of the  Virgin Rive r. The  P roposed Action is  outs ide
the  Virgin River Basin, the re fore , this  species  does  not occur in the  a rea  (USFWS, 2007).

Razorback Sucker
The  razorback sucker occurs  in both rivers  and impoundments . Based on the  lack of aqua tic
habita t, the  razorback sucker would not occur in the  a rea  (USFWS, 2007).

Wo u n d fin
The  woundfin is  found in the  Virgin Rive r within Arizona , Ne va da , a nd Uta h. The  P ropose d
Action is  outs ide  the  Virgin Rive r Bas in, the re fore , it would not occur in the  a rea  (USFWS,
2007).
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Figure 3-2
Sonoran Desert Torforse Habitat
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Re lic t Le opa rd  Frog
This  frog occurs  in a long the  Colorado and Virgin Rivers  on s tream banks  and wetlands  a t
e leva tions  of le ss  than 2,000 fee t (USFWS, 2007). It is  not anticipa ted to occur within the  ROI
of the  Proposed Action due  to lack of suitable  habita t

lVIOj ave Desert Tortois e
The  Moy ave  popula tion of the  dese rt tortoise  is  found north and west of the  Colorado River. It
was lis ted as  "threa tened" under the  California  Sta te  Endangered Species  Act (ESA) in 1989 and
the  Federa l ESA in 1990. A separa te , gene tica lly dis tinct popula tion of dese rt tortoise  has  been
identified south and eas t of the  Colorado Rive r in Arizona  (Sonoran dese rt tortoise ). The
primary reasons  for lis ting the  Mojave  popula tion include  de te riora tion and loss  of habita t
collection for pe ts  or other purposes, e leva ted leve ls  of predation, disease , and the  inadequacy of
exis ting regula tory mechanisms to protect desert tortoises  and the ir habita t. The  USFWS has
des igna ted critica l habita t in Arizona  for the  Mojave  de se rt tortoise . This  habita t is  limited to
extensive  areas of mesas and steep ta lus s lopes in parts  of the  Black Mounta ins. The  designated
critica l habita t is  more  than 50 mile s  north of the  P roposed Action. The  Mojave  dese rt tortoise
does  not occur within the  a rea  because  it only occurs  north and west of the  Colorado River, and
the  Proposed Action is  south and east of the  Colorado River (USFWS, 2007)

Ca lifo rn ia  Brown P e lic a n
This  subspecie s  is  found on the  Pacific Coas t. It ra re ly migra te s  to Arizona  (USFWS, 2007). It
is  not anticipa ted to occur within the  ROI of the  Proposed Action due  to lack of suitable  habita t

Ba ld Ea gle
Although ba ld eagles  may forage  over or migra te  through the  region, no ba ld eagle  nests  or
winte ring roos ts  a re  known to occur within the  ROI of the  Proposed Action. Feeding a reas
perches, and night roosts  are  fundamenta l e lements of ba ld eagle winte r range . Though eagles
can fly as  fa r as  15 miles  to and from these  e lements , they occur primarily where  a ll three
e lements  a re  ava ilable  in close  proximity. Although eagle  presence  in winte r is  not necessa rily
re la ted to open water, eagles usually occur near la rge  rivers  and lakes. Perches are  an essentia l
e lement in the  ba ld eagles ' se lection of foraging areas. Roosts  a re  areas used for s leeping and
she lte ring from winte r s tomps  (Griffith, 1998b). It is  not anticipa ted to occur within the  a rea  due
to lack of suitable  habita t

Ca lifo rn ia  Condor
The  Ca lifornia  condor is  the  la rges t bird in North America  with a  wingspan of up to 9 fee t
Currently, 36 condors  have  been es tablished into the  wild a t three  s ites  in Ca lifornia  and
Arizona . S ixteen a re  loca ted in the  Los  Padre s  Na tiona l Fore s t in Ca lifornia : 15 a t Ve rmillion
Cliffs , Arizona , and five  a t Ventana /Big Sur in Ca lifornia . These  popula tions  a re  currently be ing
studied by biologis ts . The  Proposed Action is  on the  fa r edge  of the  species  range  (USFWS
2007). It is  not anticipa ted to occur within the  a rea  due  to lack of suitable  habita t

Me xic a n  S po tte d  Owl
The  Mexican spotted owl typica lly nes ts  and roosts  in mixed conife rous  fores ts  (Ganny and Ba ld
1989) or ponderosa  pine-Gamble  oak adjacent to riparian habita ts  or in canyons (USFWS, 2007)
It is  not anticipa ted to occur within the  ROI of the  Proposed Action due  to lack of suitable
habita t
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Southwes te rn  Willow Flyca tche r
The  flyca tche r breeds  in the  United S ta tes  but winte rs  south of the  United S ta tes . Ca lifornia ,
Arizona , and New Mexico comprise  the  ma jority of the  his toric and current range  of the
flyca tche r. Flyca tche rs  typica lly ne s t in cottonwood-willow a ssocia tions  a long s treams , rive rs ,
or othe r we tland a reas  (Tibbe ts  e t a l., 1994, USFWS, 2007). It is  not anticipa ted to occur within
the  R01 of the  Proposed Action due  to lack of suitable  habita t.

Yu ma  Cla p p e r Ra il
The  Yuma clapper ra il inhabits  dense  ca tta il marshes  a long the  Colorado River. Marsh habita t
losses  to rive r wa te r dive rs ion and damming of the  Colorado River, dredging opera tions ,
mosquito aba tement programs, and erosion control e fforts  have  a ll reduced nesting habita t
(Griffith, l998b, US FWS , 2007). It is  not a nticipa te d to occur within the  ROI of the  P ropose d
Action due  to lack of suitable  habita t.

Ye llow-b ille d  Cuc koo
This  species  occurs  in la rge  blocks  of riparian woodlands a t less  than 6,500 fee t in e leva tion
(USFWS, 2007). It is  not anticipa ted to occur within the  a rea  due  to lack of suitable  habita t.

Northe rn  Gos ha wk
The  northe r goshawk inhabits  fore s ted regions  of the  Northe rn Hemisphe re . This  goshawk
prefe rs  conife rous  fores ts , but would a lso inhabit deciduous and mixed fores ts  from sea  leve l to
suba lpine  a re a s  (Griffith, l998b). It is  not a nticipa te d to occur within the  ROI of the  P ropose d
Action due  to lack of suitable  habita t.

Gre a te r We s te rn  Ma s tiff Ba t
The  grea te r weste rn mastiff ba t roosts  in crevices  and sha llow caves  on cliffs  and rock faces .
Roosts  typica lly have  la rge  openings  be low to a llow the  ba ts  to drop severa l fee t be fore  exiting
the  roos t. Females  give  birth to a  s ingle  young any time  be tween mid-June  and mid-August
(Ho ffine is te r, 1986). The  grea te r wes te rn mas tiff ba t is  not anticipa ted to occur within the  ROI
of the  Proposed Action due  to the  lack of suitable  habita t.

Hua la pa i Me xic a n  Vo le
This species is  endangered and has been steadily disappearing from its  habita t for the  last 50
ye a rs . Howe ve r, whe n it is  se e n, it is  typica lly found in Northe rn Arizona  including the  Gra nd
Canyon and the  Flagsta ff and Williams a reas , which a re  approximate ly 115 miles  east of the
Proposed Action, and from Nava jo Mounta in in both Arizona  and Southe rn Utah. This  specie s  is
a lso found in the  Defiance  P la teau in Arizona , which is  approximate ly 250 miles  northeas t of the
Proposed Action. The  Hua lapa i Mexican vole  is  a ssocia ted with the  ponderosa  pine -Gambel oak
habita t type . It is  not anticipa ted to occur within the  a rea  due  to lack of suitable  habita t
(USFWS, 2007).

3_5 CULTURAL RESOURCES

IBased on previous  inventories , a rchaeologica l and his torica l overviews, and theore tica l
contributions  within anthropology, e thnology, and cultura l geography, the  NAEP prope rty is
expected to conta in few prehis toric or his toric cultura l re sources . Cultura l re sources  in the  open
basin of the  Sacramento Valley a re  expected to be  wide ly dis tributed a t low density and occur as
e ithe r spa tia lly na rrow and linea r or sma ll and point-focused entitie s . His toric cultura l re sources
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are  like ly to be  more  common eas t of the  Proposed Action a long the  his toric transporta tion
condors  of Route  66 and the  Atchison Topeka  and Santa  Fe  (ATSF) Ra ilway, and in the
foothills  of the  Hua lapa i Mounta ins  approxima te ly 4 mile s  to the  eas t

The development of base line  da ta  for the  Proposed Action included a  records search and
lite ra ture  re vie w a ssocia te d with a re a s  within a  l-mile  ra dius  of the  P ropose d Action. Re vie w of
AZSITE records , ARCADIS  file s  for Griffith Ene rgy, and s ite  ca rds  and othe r records  a t the
Arizona  S ta te  Muse um (AS M) a nd BLM Kinsma n Office  ide ntifie d four pre vious  cultura l
resource  s tudies  and two formally recorded cultura l re source  s ite s  within 1 mile  of the  Proposed
Action. Three  of the  previous  cultura l re source  inves tiga tions  we re  for the  exis ting Griffith

e t a l. 2001). The  fourth investiga tion was  a  linear parce l to the  northeast a long 1-40 (Breen
2004). The  two his toric cultura l re s ource s  we re  his toric Route  66 (AZ l:l5:l56[AS M]), which
has  been overla in by 1-40 in the  vicinity of the  Proposed Action, and a  small his toric debris
sca tte r eas t of 1-40 (AZ F116:1[ASU]). Segments  of the  his toric ATSF a re  a lso loca ted eas t of
the  1-40 and west of the  Hualapa i Mounta ins

A cultura l re source  inventory was  comple ted for the  160-acre  Griffith Ene rgy prope rty in the
west ha lf of the  southwest qua rte r of section 6, T19N, RI 7W, for Griffith Energy (Ezzo and

his toric s ite s , despite  favorable  wea the r conditions , exce llent ground surface  vis ibility (95 to 100
percent), and the  presence  of such opportunities  for enhanced subsurface  vis ibility as  e rosiona l
cuts , roads ide  ditches , and the  backdirt of anima l burrows. No areas of Holocene  deposition tha t
might conta in buried cultura l resources  were  observed, and it was concluded tha t no surface  or
subsurface  cultura l resources  exis t within the  160-acre  parce l, which includes the  Proposed
Action. The  Griffith Ene rgy prope rty inve ntory focuse d on the  initia lly propose d pla nt s ite
footprint and the  remainder of the  survey was a t a  reconna issance  leve l. Therefore , the  NAEP
property has  been resurveyed (Jolly and Spa th, 2007). An isola ted grinding s lick was
documented. and no other cultura l resources were  found

An e thnographic s tudy of Griffith Ene rgy was  comple ted by the  Hua lapa i Tribe  (1999). They
expressed no concerns  about the  Griffith Energy property. They were  concerned about the
potentia l for prehis toric camps and other s ites  in the  Hualapa i Mounta ins , the  Peacock
Mounta ins , and the  foothills , which a re  a ll loca ted outs ide  the  project a rea

3.6 LAND USE AND RECREATION

This  section describes  the  exis ting land ownership and land uses  in the  vicinity of the  Proposed
Action. Current and proposed land management plans and planned future  land uses for the  area
are  a lso described in this  section

3.6.1 Existing Land Ownership and Land Uses

The Proposed Action would be  loca ted on a  40-acre  parce l of land just west of 1-40
approxima te ly 9 mile s  southwes t of the  City of Kinsman and 1.7 mile s  north of the  Griffith
inte rchange  in Mohave  County, Arizona . The  Proposed Action would be  cons tructed on priva te
lands  within the  county-des igna ted 1-40 Indus tria l Corridor jus t north of the  exis ting Griffith
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Energy facilitie s  a s  shown on figures 3-2 a nd 3-3. The  NAEP prope rty is  loca te d within the
Origina l Griffith Ene rgy prope rty tha t was  approved for power gene ra tion by the  Arizona
Corpora tion Commiss ion (Case  No. 90, Docke t L00000H-98-0090, Decis ion No. 61295). The
NAEP prope rty is  currently undeve loped, vacant land.

The  proposed power plant would be  accessed by exis ting roads  via  the  Griffith inte rchange  on I-
40, which trave ls  north-south near the  s ite . From the  Griffith 1-40 Inte rchange , access  to the
proposed power plant would be  wes t on Griffith Road, then approxima te ly 1.7 mile s  north on
South Apache  Road, then east on Haul Road to the  s ite  entrance . Public access  to the  s ite  would
be  controlled through a  security ga te  a t the  entrance  off of Haul Road loca ted a long the  north
bounda ry of the  NAEP prope rty.

Applicable  current and proposed land management plans  in the  vicinity of the  Proposed Action
include  the  origina l Mohave  County Genera l P lan (Genera l P lan), adopted in 1995 and revised in
2003 (Mohave  County, 1995), the  2005 Draft Genera l P lan (Mohave  County, 2005a), the  2002
Golden Va lley Area  P lan (Mohave  County, 2002), and the  Mohave  County Zoning Ordinance
(Mohave  County, 2005b). The  amended Genera l P lan des igna ted the  1-40 Industria l Corridor,
howeve r, the  Area  P lan for the  1-40 Indus tria l Corridor is  not ye t fina lized. The  Zoning
Ordinance  es tablishes  zoning dis tricts  to implement land use  controls  for deve lopment.

The  NAEP  prope rty is  zone d MX. La nd use s  pe rmitte d within MX zoning include  light a nd
heavy industry and commercia l and industria l uses  appropria te  to an industria l park such as
manufacturing and warehouses . Any uses  pe rmitted in the  commercia l-manufacturing or genera l
manufacturing zones  a re  pe rmitted uses  in the  MX zone  without a  zoning use  pe rmit. The  MX
zoning des igna tion pe rmits  the  deve lopment of indus tria l facilitie s  including e lectric gene ra tion
fa cilitie s . Exis ting indus tria l de ve lopme nt in the  vicinity of the  P ropose d Action include s  the
Praxa ir indus tria l gases  and liquids  facility about 2 mile s  south of the  Proposed Action, exis ting
transmiss ion lines  and utilitie s , 1-40 and Route  66, the  ma in line  of the  Burlington Northe rn
Santa  Fe  (BNSF) Ra ilway, and three  transcontinenta l na tura l gas  pipe line  condors
(Transwestern, El Paso, and Questar).

Fig u re 3-4 is  an aeria l photograph showing the  current land uses  and zoning designations for the
NAEP property and surrounding lands . As  shown on the  ae ria l photograph, the  propertie s
surrounding the  1-40 Industria l Corridor a re  predominantly undeve loped vacant lands . These
lands  a re  priva te ly owned and currently zoned for rura l uses  (primarily range land), re s identia l
subdivis ions , commercia l cente rs , res idences , and infras tructure  (roads , utilitie s).

BLM lands  in the  a rea  a re  managed for multiple  uses  and provide  for a  va rie ty of uses , including
grazing and dispersed recrea tion, such as  hunting and off-road vehicle  (ORV) use . There  a re  no
BLM lands  and associa ted grazing a llotments  or recrea tion a reas  within or adjacent to the
Proposed Action. Potentia l impacts  to recrea tion resources  a re  discussed in the  recrea tion
section of this  document
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Figure 3-4
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3.6.2 Planned Land Uses

Planned land uses  in the  vicinity of the  Proposed Action have  been mapped by Mohave  County
in the  Genera l Plan and the  2002 Golden Valley Area  Plan, a  component of the  Genera l Plan as
shown in figure 3-4. The planned land uses serve  as a  guide  to land use  development and to
encourage land use  patterns that are  consistent with the  goals of the  General Plan, residents, and
property owners . P lanned land use  ca tegories  in the  Genera l P lan include  rura l deve lopment
areas, urban development areas, suburban development areas, and outlying communities.
Deta iled land use  classes within each development area  are  described as  follows:

Rura l Deve lopment Areas - rura l re s identia l (lot s ize s  5 acre s  or la rge r), rura l indus tria l,
public pa rks , public lands , non-res identia l uses  such as  ne ighborhood commercia l,
commercia l re crea tion, light indus tria l, heavy indus tria l, and a irport indus tria l.

Suburban Development Areas - suburban esta tes and suburban residentia l (lot s izes between
1 and 5 acres), public facilitie s , public pa rks , and public lands .

Urban Deve lopment Areas - low~, medium-, and high-dens ity re s identia l, ne ighborhood
commercia l; gene ra l commercia l, commercia l recrea tion, light indus tria l, and heavy
indus tria l.

Outlying Communitie s  -deve lopment within des igna ted communitie s  in the  unincorpora ted
portions  of the  county may be  rura l, suburban, or urban.

Based on the  General Plan, the  planned land use  for the  area  around the  Proposed Action is
heavy indus tria l within the  boundarie s  of the  1-40 Indus tria l Corridor a s  shown on figu re 3-4.
The  planned land uses  within the  1-40 Indus tria l Corridor a lso include  light indus try,
manufacturing, and commercia l. The  1-40 Indus tria l Corridor be tween Kinsman and Lake
Havasu offe rs  la rge  industria l tracts  to accommodate  warehouse  dis tribution and manufacturing
firms tha t require  direct highway access , ra il access , and/or na tura l gas . Major planned
deve lopments  within the  1-40 Indus tria l Corridor include  a  Wal-Mart 880,000-squa re -foot
dis tribution cente r and a  Nutribiotechnologie s , Inc. fa cility.

The  planned land uses  for the  lands  surrounding the  1-40 Industria l Corridor include  Rura l
Development, Suburban Development, and Urban Development Areas as  shown on figu re 3-5 .
One urban development area  designated as  Genera l Commercia l is  loca ted southwest of the  City
of Kinsman along I~40, and a  suburban development area  is  designated between the  General
Commercia l Area  and the  1-40 Indus tria l Corridor.
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Severa l a reas near the  Proposed Action have  been pla tted for subdivis ion including Sacramento
Ranchos, Golden Valley Ranchos, Paradise  Acres , and Sacramento City. The  section of land
adjoining the  weste rn boundary of the  NAEP property was  subdivided in 1960 and zoned for the
Sacramento Ranchos  res identia l subdivis ion, but is  currently undeve loped (Mohave  County,
2007a). Golden Valley Ranchos is  a  proposed res identia l deve lopment loca ted be tween
Shina rump Road (County Highway 223) on the  north, Aquarius  Drive  on the  south, Yuma Road
on the  eas t, and Tombstone  Tra il on the  west. The  proposed Golden Valley South Area  P lan
(Rhodes, 2005) was prepared as  an extension of the  previously adopted Golden Valley Area  Plan
for land deve lopment south of Shinarump Road. Sacramento City is  the  pla tted section loca ted
approxima te ly 2 mile s  northwes t of the  Proposed Action. The re  a re  currently no hous ing
deve lopments  on the  pla tted subdivis ions  in the  vicinity of the  Proposed Action as  shown on
figu re 3-3.

3.6.3 Recreation

There  a re  no identified plans  fe r deve lopment of recrea tiona l facilitie s  in the  immedia te  vicinity
of the  Proposed Action. There  is  currently no deve loped recrea tion near the  proposed power
plant. No s ignificant recrea tion occurs  on or a round the  P roposed Action. Dispe rsed activitie s ,
such as hunting and ORV uses, do occur on public lands in the  genera l a rea .

3.7 TRANSPORTATION

The proposed power plant is  accessible  via  1-40, which bisects  the  county genera lly from east to
wes t, a lthough it runs  north-south in the  vicinity of the  P roposed Action. The  othe r ma jor
highways tha t traverse  through Kinsman include  U.S. 93, S ta te  Route  66, and Sta te  Route  68.
Mohave  County is  se rved by the  BNSF ra ilway, which owns  the  la rges t ra il ne twork in the
United Sta tes  with more  than 3 l ,000 route  miles  covering 27 s ta tes  and two Canadian provinces.
The  BNSF ra ilroad links  Mohave  County with deepwate r ports  on the  wes t coas t and the  Gulf of
Mexico, a s  we ll a s  inland points  throughout the  Midwes t, Pacific Northwes t, and Southeas t. The
ra il line  passes  approximate ly 1 mile  eas t of the  Proposed Action.

1-40 is  a  ma jor condor for commuting in Moha ve  County, pa rticula rly in the  City of Kinsma n.
Table  3-7 shows the  annua l ave rage  da ily tra ffic (AADT) for the  section of 1-40 nea r the
Proposed Action be tween Exit 26 to the  Ford Proving Ground in Yuma and Exit 44 to
McConnico Road, a  dis tance  of 18. IN miles . Tra ffic counts  a re  a lso summarized for the  4.55-
mile  segment of 1-40 be tween Exit 44 and Exit 48 within the  southe rn portion of the  City of
Kinsman. Exit 48 provides  access  to U.S . 93. Ta b le 3-7 shows tha t tra ffic fluctua ted
considerably between 2001 and 2005, and has decreased nearly 14 percent from 2001 to 2005
despite  ongoing re s identia l deve lopment in the  vicinity of Kinsman. This  may have  occurred
because  truck tra ffic has  been re-routed to U.S. 95 instead of Hoover Dam since  September 11,
2001 (Nevada  Department of Transporta tion, 2002). Tra ffic counts  for 2005 be tween Exit 44
and Exit 48 a re  s ignificantly highe r than tra ffic counts  be tween Exit 26 to Exit 44, having
increased s teadily s ince  2001. This  indica te s  tha t cons ide rable  tra ffic is  dive rted onto Oa t ran
Road, which provides  access  to res identia l subdivis ions , outdoor recrea tion opportunities , and
touris t des tina tions .
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Table 3-7 Annual Average Daily Traffic on 1-40 Near Proposed Action

Year

Vehicles Per Day

Exit 44 to Exit 48 (south City
of Kingman) Exit 25 to Exit 44

2001 11,600 13,800

2002 12,300 14,200

2003 14,900 13,500

2004 17,200 11,600

2005 15,700 11,900
Source: Arizona Department of Transportation, 2007

Table 3-8 Number of Accidents on 1-40 by Milepost from Kingman to South of Griffith
Interchanges

Milepost

Year

2003 2004 2005

34 4 2 1
35 2 1 2
36 0 3 1
37 0 4 1
38 0 0 1
39 3 2 5
40 2 1 2
4 1 3 4 2
42 0 5 0
43 1 2 3
44 2 3 2
45 1 2 0
46 0 4 4
47 2 5 4
48 3 9 5

Source: Arizona Department of Transportation, 2007
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Currently, public transporta tion se rving the  a rea  includes  Greyhound Bus  Lines  and Amtrak.
Both trave l on or near 1-40 near the  Proposed Action.

Ta b le 3-8 presents the  number of accidents that occurred on 1-40 between 2004 and 2005
be tween milepos ts  34 and 48 on 1-40. The  Griffith Inte rchange  (Exit 37) is  loca ted a t milepos t
37. Milepos t 48 is  loca ted a t the  1-40/1-94 inte rchange  in Kinsman. The  McConnico exit is  a t
mile pos t 44. The  da ta  in table 3-8 do not show any direct corre la tion be tween accident ra tes  and
inte rchanges . The  grea tes t number of accidents  occurred north of the  Griffith Inte rchange  a t
milepost 48, which is  within the  Kinsman municipa l boundaries  and has  a  higher annua l ave rage
da ily tra ffic count than 1-40 milepos ts  to the  south of the  city.
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Arizona  Department of Transporta tion (ADOT) is  prepa ring the  1-40 Regiona l Transporta tion
Profile , which includes  the  highway segment tha t is  loca ted jus t eas t of the  Proposed Action
The  purpose  of the  s tudy is  to identify the  transporta tion system needs, deficiencies , and
potentia l project solutions  for the  1-40 corridor and surrounding communitie s . The  comple ted
report should provide  use ful da ta  or ins ights  for transporta tion planning e fforts  on the  highway
near the  Proposed Action

3.7.1 Access Roads

Current access  to the  proposed power plant would be  via  Haul Road, loca ted a long the  northern
bounda ry of the  NAEP prope rty. The  Haul Road is  an unimproved, bladed road. The  NAEP
property a lso borders  South Apache  Road on the  west, however, there  is  no planned direct s ite
access from South Apache Road

3.8 VISUAL RESOURCES

The Proposed Action would be  loca ted in a  transition area  be tween the  Basin and Range and the
Colorado Pla teau physiographic provinces . The  landscape  of the  genera l a rea  is  characte rized by
mounta in ranges  trending north-south with long, linea r va lleys  be tween the  ranges . Geologic
forma tions  provide  a  dive rse , scenic te rra in. The  proposed power plant would lie  within the
Sacramento Valley, adjacent to the  weste rn and northern margins  of the  Hualapa i Mounta ins
The  va lley consis ts  of a  broad, exposed, Hat to undula ting te rra in tha t is  sparse ly vege ta ted with
low-growing de se rt scrub. Much of the  la nd in the  va lle y outs ide  of the  City of Kingma n is
la rge ly unmodified. These  a reas  include  lands  unde r management by the  BLM. The  Hua lapa i
Mounta ins  to the  eas t and the  Black Mounta ins  to the  west provide  a  scenic backdrop to views of
the  va lle y

The  Proposed Action would be  loca ted on priva te  lands  approximate ly 0.25 mile  west of 1-40
The surrounding landscape , as  seen from the  highway, consis ts  of sparse ly vegeta ted, fla t te rra in
backdropped by nearby mounta ins . The  a ffected viewshed conta ins  the  loca tion for the  Proposed
Action, the  exis ting Griffith Ene rgy facilitie s , and surrounding public and priva te  lands  tha t
would provide  a  view of the  P roposed Action. Dis tance  and inte rvening landfomis  to the
northeast of the  s ite  exclude  exis ting and proposed res identia l deve lopment and the  City of
Kinsman from the  viewshed a rea . Fie ld reconna issance  ve rified tha t the  proposed facilitie s
would not be  vis ible  from scenic highway condors  (Outman Road) and exis ting and proposed
res identia l deve lopments  in nea rby Golden Va lley

The  visua l re sources  of the  Proposed Action were  identified from a  va rie ty of public sources  and
from fie ld reconnaissance  conducted during January 2007. The  Mohave  Land Use  Plan and the
Arizona  BLM web s ite  were  reviewed to identify des igna ted scenic resources  and specia l
management areas that contain scenic resources

The  factors  tha t were  eva lua ted in assessing the  visua l se tting of the  Proposed Action include
scenic qua lity, viewer sens itivity, vis ibility, and viewer exposure . The  a sse ssment is  s imila r to a
visua l re source  inventory tha t would be  conducted on public lands  adminis te red by the  BLM
however, the  factors  are  not used to develop Visual Resource  Classes, which are  ca tegories
ass igned to public lands  which se rves  two purposes: (1) an inventory tool tha t portrays  the
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re la tive  va lue  of the  visua l resources  and (2) a  management tool tha t portrays  the  visua l
ma na ge me nt obje ctive s . The re  a re  four BLM visua l re source  cla s se s  (I, II, Ill, a nd IV). The
priva te  lands  tha t provide  a  se tting for the  P roposed Action a re  not managed with BLM Visua l
Resource Management classes.

The  scenic qua lity of a  se tting is  a  measure  of the  visua l appea l of a  tract of land and is  genera lly
expre ssed a s  A, B, or C (highes t to lowes t) qua lity. Viewer sens itivity is  a  measurement of
public conce rn for scenic qua lity. it is  gene ra lly expre ssed a s  high, mode ra te , or low.

Vis ibility can diffe r subs tantia lly be tween view loca tions , depending on screening and the  e ffect
of the  loca tion of the  visua l change  in the  view. The  smalle r the  degree  of screening, the  higher
the  vis ibility usua lly is  and the  grea te r the  potentia l impact is  like ly to be . Dis tance  zones , such
as  foreground, middleground, and background, a re  a lso considered in the  vis ibility assessment.

Viewer exposure  is  the  degree  to which viewers  a re  exposed to a  view by (a ) the ir dis tance  from
the  fea ture  or view in ques tion, (b) the  number of viewers , and (c) the  dura tion of view. The
impact of a  given activity is  grea te r when the  view dura tion is  for a  longe r pe riod of time .

The  scenic qua lity of the  landscape  within and surrounding the  Proposed Action is  low because
the  s ite  is  loca ted within the  1-40 Indus tria l Corridor. Scenic qua lity is  a lso low because  of the
lack of varie ty and contrast in landform, vege ta tion, and inte resting fea tures , and because  the
characteris tic landforms and desert vege ta tion a re  common throughout the  a ffected viewshed and
the  surrounding desert landscape . The  view and exposure  is  low because  most viewers  would be
trave ling a t highway speeds on 1-40, so the  proposed power plant would be  within the  viewshed
of motoris ts  for a  ve ry brie f pe riod. The  viewer sens itivity leve l is  low for some  viewers  because
the  cha racte ris tic landscape  is  a lready domina ted by the  exis ting Griffith Energy facilitie s  in the
foreground dis tance  zone .

High-qua lity landscapes  occur primarily in the  three  wilde rness  a reas  tha t a re  within 10 mile s  of
the  Proposed Action: the  Warn Springs  Wilde rness  is  loca ted about 5 miles  southwest, Mount
Nutt Wilderness  is  s itua ted nearly 10 miles  west, and Wabayuma Peak Wilderness  is  about
5 miles  southeast of the  Proposed Action. The  rugged peaks  within each wilderness  a rea  provide
a  scenic backdrop to the  va lley as  seen from viewpoints  in much of the  Sacramento Valley.

3.8.1 Key Observation Points

I
I
I
I
I

The  se lection of Key Observa tion Points  (KOPs) is  based on representa tive  viewpoints  as  well as
sens itive  viewpoints  of the  Proposed Action. These  would include  communitie s  and othe r
residentia l a reas , roads (particula rly heavily trave led roads), recrea tion a reas , and any other
loca tion used by a  la rge  number of people  who would be  sensitive  to the  appearance  of and
changes in the landscape.

Fie ld reconna issance  de te rmined the  vis ibility of the  P roposed Action from Oa t ran Highway (a
Scenic Highway Corridor) and exis ting and proposed res identia l subdivis ions  loca ted southeast
of the  City of Kinsman in the  vicinity of the  P roposed Action. Res identia l deve lopment a rea s
include  the  Golden Va lley South subdivis ion. Exis ting re s idences  a re  loca ted in Golden Va lley
a nd Pa ra dise  Acre s . The  e xis ting Griffith Ene rgy fa cilitie s  we re  not vis ible  from a ny e xis ting or
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proposed res identia l deve lopments , or from Oat ran Road, so the  Proposed Action would not be
e ithe r.

The  primary views of the  Proposed Action would be  from Federa l, s ta te , and loca l trave l routes
in close  proximity to the  NAEP prope rty. Trave l route s  include  1-40 and seve ra l county roads
tha t access  the  proposed power plant from the  highways. Loca l roads  include  South Apache
Road a long the  west boundary of the  NAEP property. South Apache  Road provides  access  to
West Dawson Drive  and West Navajo Drive , which access  res idences to the  west of the  proposed
powe r pla nt.

The  neares t a reas  tha t provide  recrea tiona l opportunitie s  include  municipa l and priva te  facilitie s
in the  City of Kinsman. Dispe rsed recrea tion opportunitie s , such a s  hunting and OHV uses , a re
ava ilable  on nea rby BLM lands . Hiking and camping a re  a lso ava ilable  in the  three  wilde rness
a reas . The  Proposed Action would be  loca ted within the  background views as  seen from the
three  wilderness areas, but would not easily be  visible  to the  casual observer because  of the
dis tances  of more  than 5 mile s . The  nea rby Praxa ir facility is  vis ible  from the  wilde rness  a reas
only because  the  white  color of the  facility provides  a  s trong contra s t, a s  ve rified in fie ld
re conna is sa nce  for the  Griffith Ene rgy P roje ct. The  e xis ting Griffith Ene rgy fa cilitie s  a re
indis tinct to potentia l viewers  in the  wilde rness . They do not draw the  a ttention of the  casua l
observer because  of the  dis tance  and because  the  facility is  pa inted with colors  tha t blend with
the  landscape  so tha t color, line , form, texture , and sca le  contrasts  with the  landscape  are  low.
The  lighting a t the  exis ting Griffith Ene rgy facilitie s  a re  vis ible  during pe riods  of da rkness  from
the  surrounding wilderness  a reas, but to a  s imilar degree  as  nearby industria l developments  and
passing motoris ts  on 1-40.

Ne a rby re s ide ntia l s ubdivis ions  include  P a ra dis e  Acre s  a nd Golde n Va lle y Ra nchos  northwe s t of
the  P ropos e d Action, a nd S a cra me nto Ra nchos  we s t of the  NAEP  prope rty. Re s ide ntia l
de ve lopme nt is  curre ntly s pa rs e  in P a ra dis e  Acre s , which wa s  s ubdivide d in 1961 (Moha ve
County, 2007a ).  The  Golde n Va lle y Ra nchos , which wa s  s ubdivide d in  1959 (Moha ve  County,
2007a ), is  a lso curre ntly spa rse . The re  is  no re s ide ntia l de ve lopme nt in S a cra me nto Ra nchos ,
which wa s  s ubdivide d in 1960 (Moha ve  County, 2007a ) a nd is  loca te d we s t of Apa che  Roa d
a long the  we s t bounda ry of the  NAEP  prope rty. The  re s ide nce  ne a re s t to the  P ropos e d Action is
in the  northe a s t qua rte r of s e ction 31 , a bout 2.5 mile s  northwe s t of the  P ropose d Action in the
P a ra dis e  Acre s  s ubdivis ion.

Five  KOPs were  se lected to represent views of the  Proposed Action from 1-40 and nearby county
roads that cross through undeveloped areas as shown on figu re 3-6. The re  a re  curre ntly no
exis ting and proposed residentia l deve lopments  for these  lands, however, there  is  potentia l for
res identia l deve lopment in the  future . The  KOPs were  se lected to best represent people  with a
conce rn for visua l qua lity who would view the  proposed power plant.

KOP 1 is  loca ted 0.3 mile  northeast of the  northeast comer of the  Proposed Action on
southbound 1-40. The  view faces  southeast toward Haul Road, the  northeast comer of the  NAEP
prope rty, and the  exis ting Griffith Ene rgy facilitie s , a s  shown in the  photograph in figu re 3-7.
Haul Road is  a t the  north boundary of the  NAEP property.
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Figure 3-6
KOP Locations
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Figure 3-7
PhotoSimulatio for

K y Observation Poi t 1
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Existing Condition
Looking southwesterly from Interstate 40 down Haul Road at existing Griffith Energy Project.

Photo Simulation
Simulation of Northern Arizona Energy Project from Interstate 40 looking down Haul Road.
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KOP 2 is  loca ted on the  southeast comer of Haul Road and the  north te rmina ting end of South
Apache  Road about 0.2 mile  from the  northwest comer of the  Proposed Action. The  view faces
southeast toward the  west s ide  of the  NAEP property and the  northwest s ide  of the  exis ting
Griffith Ene rgy fa cilitie s , shown in the  photogra ph in figu re 3-8.

KOP 3 is  loca ted on South Apache  Road about 0.85 mile  from the  southwest comer of the  NAEP
prope rty. The  view face s  northea s t, providing a  view of the  exis ting Griffith Ene rgy, a s  shown
in the  photograph in figu re 3-9.

KOP 4 is  loca ted on Apache  Road nea r Dawson Drive  about 0.64 mile  from the  northwest comer
of the  NAEP prope rty. The  vie w fa ce s  southe a s t, providing a  vie w of the  e xis ting Griffith
Ene rgy facilitie s  with a  scenic backdrop of the  Hua lapa i Mounta ins , which a re  vis ible  in the
photograph in figure  3-10.

KOP 5 is at the Griffith Exit on I- 40 1.6 miles southeast of the proposed NAEP property. The
KOP faces west-northwest and provides a view of the existing Griffith Energy as shown of
figure 3-11. At this distance, the existing facilities are obvious, but are small in scale relative to
the surrounding landscape. The Black Mountains are in the background distance zone as viewed
from the KOP and provide some screening for the existing plant facilities.

3.8.2 County Scenic Resource Planning

The Mohave County Genera l Plan has developed Scenic Resource  Goals  to preserve , protect,
and enhance  scenic routes  and vis tas  tha t characte rize  the  rura l beauty of Mohave  County. In
order to implement these  goa ls , key scenic routes  through the  county have  been identified. The
nearest scenic routes to the  Proposed Action are  1-40 north of the  intersection of Sta te  Route  66
(Outma n Highwa y). Oa t ra n Highwa y is  pa rt of his toric Route  66, a  Na tiona l Ba ck Country
Byway. The  P roposed Action and Griffith Ene rgy a re  riot within the  viewshed of this  key scenic
route .

3.9 NOISE

This section describes the affected environment for noise resources.

3.9.1 Fundamentals of Sound

Discuss ions  of environmenta l sound leve ls  do not focus  on pure  tones . Commonly heard sounds
have  complex frequency and pressure  characte ris tics . Correction factors  for adjus ting actua l
sound pressure  leve ls  to correspond with human hearing have  been de termined experimenta lly.
A-weighted (ElBA) correction factors  a re  employed for measuring sound leve ls  in ordina ry
enviromnents . The  A-weighted sca le  is  used in most sound leve l (noise ) ordinances  and
standards . The  leve l of a  sound from a  source  is  measured us ing a  Sound Leve l Mete r (SLM)
tha t includes  an e lectrica l filte r corre sponding to the  A-we ighted curve . The  filte r De-emphas izes
the  very low and very high frequencies  of sound in a  manner s imila r to the  response  of the
human ea r. The  SLM performs ca lcula tions  to de te rmine  the  average  sound leve l tha t is
re corde d a t inte rva ls  (e .g., l-minute ) in the  S LM's  me mory.

3-45



Northern Arizona Energy Draft Environmental Assessment

This  page  intentiona lly Le# blank.

3-46



.
I

fv
4

4

Y-!
'ea

• HE
1

.\.
an

I

z *k .q- * *n
|-9

_ ..

\ .no
8 *

.1 r
r41 4
¢~ L * I'A

• DaI•9 ~ .vu-

Qs
• .s

• •
.Q

..-¢.,.;» 3. "\

4 9 "

q

w

-;-._~*

.an al *NL
'e.=*

x
a _~r19 ,. Q

l 0-0

•

-

1
I

._¢*
,.9

, 4 _ .°
Q •

|• 0 o r

*_
..s°*-°r-

¢
I

O

(̀

Q

I.4
|

1090 11 mS .aril
-| ' •

"15
•• 44

I
J

2

I

I.:.

.

an. |
I

p p

-

"1
.----§_ 1

I

4
911.

l .Q
-..9¢ _ •
.,,,,.4

a
Y

;r~~ •

NORTHERN ARIZONA ENERGY PROJECT

Figuuu3-G
pnonosamuuuanrar

Kly¢1\buv v llbnFbhN2

ANAI.v$li -:A uouvs Counlv A8Q9I1

One ll:'I\X'\1l1' no 2e\a¢A4\c»z mM

Deanly EC Ill¢ll\ ;.",l3.l*°p2pgl'

- - - -

Exis t ing Condit ion
Looking southeast f rom intersec t ion of  Haul Road and Apache Road at  exis t ing Gr i f f i th Energy Projec t .

photo S imulat ion
Simulat ion of  Northern Ar izona Energy Projec t  f rom the intersec t ion of  Haul Road and Apache Road looking southeas t.
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Fig re 3-9
Ph to Simu/atio fo

Key Obsematio Poi 13
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Existing Condition
Looking northeast from Apache Road at existing Griffith Energy Project.

Photo Simulation
Simulation of Northern Arizona Energy Project from Apache Road.
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Figure 3-10
Photo Simu/ahon for

Key Observation Poin!4
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Figure 3-11
Photo Sim /atio to

Key Obsewatio Point 5
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Existing Condition
Looking northwest from the Griffith Exit on Interstate 40 at existing Griffith Energy Project.

Photo Simulation
Simulation of Northern Arizona Energy Project from Interstate 40 at the Griffith exit ramp located approximately 1.6 miles from NAEP property.



Table 3-9 Examples of Outdoor Day-Night Average Sound Levels in dB Measured at
Various Locations

Source Ldn Sound Level (dB)
Apartment next to a freeway 87.5

Urban high-density apartment 78

Urban row housing on a major avenue 68

Wooded residential 5 1
s
_A cultura l c rop la nd 44

Rura l re s ide ntia l 39

Wilderness ambient 35
Source: EPA, 1974

Northern A Arizona Energy Draft En vironmental Assessment

Environmental sound levels are generally described and evaluated in the following ways:

The  e quiva le nt sound pre ssure  le ve l (Le o) is  de fine d a s  the  a ve ra ge  sound le ve l, on a n
e ne rgy ba s is , for a  s ta te d pe riod of time  (e .g., hourly) a t a  give n loca tion.

The Ldn is the day/night sound level that was adopted by the EPA as a measure of
community sound level exposure (Crocker and Kessler, 1982). EPA defines Ldn as the
average A-weighted sound level for a 24-hour period. Nighttime sound levels (l0:00
PM. to 7:00 AM.) are increased by a 10-decibel (dB) weighting factor to account for
the public's sensitivity to nighttime sound levels when most people are sleeping. The
daytime (7:00 AM to 10:00 PM) energy average sound level is added to a weighted
(+l0 dB) mean nighttime level. The EPA has accepted the Ldn as an environmental
noise criterion.

The EPA has established sound levels that are identified as protective of public health
and welfare. EPA identified Ldn of 55 dB for residential areas as an outdoor sound
level above which the public health and welfare would be affected (EPA, 1974).

Typical day-night sound levels in urban areas range from 68 to 90 dB, suburban areas
average 50 dB, and rural average 39 dB. Table 3-9 lists the day-night average sound
levels for various sources as defined by EPA.

The  ne a re s t noise  re ce ptor (re s ide nce ) to the  P ropose d Action is  a pproxima te ly 2.5 mile s  to the
northwe s t.  The  a dj ce nt la nds  to the  we s t of the  NAEP  prope rty a re  zone d by Moha ve  County
for a gricultura l-re s ide ntia l us e .

3.9.2 Existing Noise Sources

The ambient noise in the vicinity of the Proposed Action is almost totally dominated by the
traffic noise from 1-40 and trains on the BNSF Railway line. The ambient conditions also
include the Griffith Energy facilities

3.9.2.1 Vehicle traffic

In the original Griffith Energy facilities analysis, the average noise level from the traffic on 1-40
was calculated using the Federal Highway Administration STAMINA Traffic Noise Prediction
Model, version 2.0, and average daily traffic (ADT) in the vicinity of the Proposed Action for
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Noise Levels from 1-40 TrafficTable 3-10

Location Noise ElBA

1,000 feet from 1-40 57
2,000 feet from 1-40 52
Griffith Energy west property line  (South Apache  Road) 57
Residence  2.5 miles northwest of Griffith Energy 20
Source: Griffith, I998b

400 feet from 1-40 62

Table 3-11 Noise Levels From Trains on the BNSF Railroad Line

Location
Distance from Track

(feet) Noise (ElBA)
1-40 2,400 78
Griffith Energy eas t property line 5,000 75
G riffith  E n e rg y we s t p rop e rty lin e  (Ap a c h e  R oa d ) 5,800 74
400 feet wes t of Griffith Energy wes t property line 6,400 74
Residence 2.5 miles northwest of Griffith Energy 15,000 60
Source: Griffith, l998b
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1996. A re vie w of re ce nt ADT va lue s  for 2805 s how tha t the re  ha s  be e n little  cha nge  in the  loca l
tra ffic volume , the re fore , the se  e s tima te s  should s till be  va lid toda y.

The  S TAMINA mode l wa s  run us ing the s e  tra ffic  pa ra me te rs  a nd a n a ve ra ge  s pe e d of 70 mile s
pe r hour (mph). The  ca lcula te d nois e  le ve ls  a t va rious  dis ta nce s  from 1-40 a re  s hown on ta b le 3 -
10. The  nois e  from the  tra ffic on 1-40 wa s  a lso ca lcula te d a t a  re s ide nce  tha t is  close s t to the
Griffith  Ene rgy fa c ilitie s .

3.9.2.2 Trains

The  pre cise  noise  le ve ls  from tra ins  is  a  comple x ca lcula tion tha t cons ide rs  the  tra in spe e d, the
tra in le ngth, the  conditions  of the  whe e ls ,  a nd the  condition of the  tra ck (Ha nts ,  l99l).  Nois e
from tra ins  ha s  be e n me a sure d (Ha rris , 1991) to ra nge  from 87 to 96 ElBA a t 100 fe e t from a
tra ck. A nois e  le ve l of 92 ElBA a t 100 fe e t from the  tra ck wa s  use d to e s tima te  the  nois e  from
tra ins  on the  BNS F Ra ilwa y line . The  nois e  le ve l from a  tra in, a  line a r s ource  of nois e , ca n be
e s tim a te d us ing the  following re la tions hip:

LE = LI - 10 * LOG (R2/R1.)

Whe re :L2 is  the  noise  (ElBA) a t a  dis ta nce  RE from the  source

LI is  the  nois e  me a s ure d a t a  dis ta nce  RI firm the  s ource .

Applying the  pre ce ding e qua tion a nd us ing a  tra in source  noise  of 92 ElBA me a sure d a t 100 fe e t
from  the  tra ck yie lds  the  following nois e  le ve ls  s hown on ta b le  3-11 a t the  loca tions  a nd
dis ta nce s  from the  BNS F Ra ilwa y line  in the  vic inity of the  P ropos e d Action.
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3.9.2.3 Transmission Lines and interconnections

The  e lectrica l e ffects  of transmiss ion lines  a re  those  associa ted with e lectric fie ld, magne tic fie ld
and corona . Electric and magne tic fie lds  result in induced voltage  on objects  near the
transmiss ion line . Corona  e ffects  a re  manifes ted in audible  noise . radio inte rfe rence , and
te levis ion inte rfe rence . Noise  and inte rfe rence  from the  exis ting transmiss ion lines  in the  a rea
are  not noticeable  or a re  mostly minimal where  res identia l and commercia l deve lopment have
occurred adjacent to the  exis ting transmission lines

3.9.2.4 Existing Griffith Energy

A typica l gas-tired power plant genera ting 520 MW has  a  cha racte ris tic noise  leve l of be low 75
ElBA a t 400 fee t from the  buildings . This  noise  leve l va ries  somewhat depending on which s ide
of the  power plant the  receptor is  loca ted. A receptor on the  s ide  of the  plant with the  switchyard
or the  cooling towers  would experience  somewhat higher noise  leve ls  a t 400 fee t than a  receptor
on any of the  other s ides of the  plant

3.10 SOCIOECONOMICS

This  section describes  the  exis ting popula tion, housing, labor and employment, taxes , and public
utilitie s  and se rvices  in the  vicinity of the  P roposed Action. The  public utilitie s  and se rvices
addressed include  e lectricity and na tura l gas, urban/domestic water and wastewater, solid waste
educational system, hea lth care , law enforcement, and tire  protection as  described in the
following subsections

For purposes  of the  socioeconomic ana lysis , Mohave  County is  defined as  the  ROI for
socioeconomic issues  re la ted to the  Proposed Action. The  City of Kinsman is  the  county sea t
and popula tion cente r of the  county. Mohave  County a lso conta ins  the  incorpora ted Citie s  of
Bullhead City, Colorado City, and Lake  Havasu, a long with seve ra l unincorpora ted citie s

3.10.1 Population

Mohave  County was  the  fas tes t growing county in Arizona  be tween 1990 and 2000, with a
growth ra te  of approximate ly 66 percent (Mohave  County, 2005a) as  shown in table  3-12
Within the  unincorpora ted a reas  of the  county, the  popula tion increased by approximate ly 60
percent in the  1990s . The  major citie s  in Mohave  County a lso experienced s ignificant popula tion
growth between 1990 and 2000, as  shown in table 3-12. The  popula tions  of Kingma n, Moha ve
County, and Arizona are  expected to continue  to increase  between 2000 and 2010, as  shown in
table  3-13

Residents  of the  Kinsman a rea  and Mohave  County comprise  a  fa irly homogenous popula tion
with a  re la tive ly low pe rcentage  of minoritie s . Ta ble  3-14 illus tra te s  the  e thnic dis tribution in
the  Kingman area  and Mohave  County



Table 3-12 Historical Population Growth

Area 1990 2000
1990-2000

Percent Change
Moha ve County (tota l) 93,497 155, 032 60
Unincorpora ted 31,519 61,535 51
Ma jor communities ;
Kins m a n 13,208 20,069 66
Bullhea d City 21,951 33,769 65
Colora do City 2,426 3,334 73
Lake Havas u 24,363 41,938 51
Source: Mohave County, 2005a

Table 3-13 Population Projections
Year Kingman Area Mohave County Arizona

2010 48,352 194,403 5,652,525
Source: Mohave County, 2005a

2000 37,110 147,529 4,632,875

Table 3-14 2000 Mohave County and Kingman Ethnic Composition

Race
Mohave County

(percent)
Kingman
(percent)

Africa n America n 0.5 0.6
Native America n 2.4 2.0
Asian or Pacific Is lander 0.9 1.5
Other 4.0 3.4
Persons  of Hispanic or La tino origins* 11.1 9.2
*Persons of Hispanic or Latino origins may be of any race.
Source: U.S. Census Bureau, 2000a

White 90.1 89.9

I II
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3.10.2 Housing

The  exis ting hous ing ava ilability was  a ssessed for Mohave  County, Kinsman, Bullhead City,
Colorado City, and Lake  Havasu City.

Ta b le  3-15 shows the  tota l number of housing units  in Mohave  County for the  years  2000 and
2005. Based on the  U.S. Census estimates  for 2005, there  were  approximate ly 94,768 tota l
housing units  in the  county. An es timated 20,279 units  (21 .4 percent of the  tota l units) were
vacant (U.S. Census Bureau, 2000a). Based on the  2000 census, the  vacancy ra te  for renta l
housing was 9.2 percent, and another 12.4 percent of the  tota l housing units  (9,956 units) were
considered "seasonal" and intended for use  only occasionally throughout the  year (U.S. Census
Bureau, 2000a). In 2005, the  renta l vacancy ra te  dropped to 3.0 percent (U.S. Census Bureau,
2005).
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Table 3-15 Number of Housing Units

Housing Types 2000 2005 estimate
Hous ing Tota l Units ) 80,062 94,768
Vacancy Rate 21.5% 21.4%
Number of Vacant Units 17,253 20,279
Sources: U.S, Census Bureau, 2000a and 2005

Table 3-16 2000 Median Home Values and Rent by City

Place Median Home Values Median Monthly Rent
Mohave County $95,300 $559
Kins m a n $87,500 $510
Bullhea d City $102,500 $591
Lake Havas u City $99,200 $609
Colora do City $99,200 $345
Source: Mohave County, 2005a

Table 3-17 Real Property Tax Rates (dollars per $100 assessed valuation)
School CitylFire Count ide Total

Kins m a n 4.91 0.30 4.18 9.39
Bullhea d City 5.31 0.00 4.18 9.49
Lake Havasu City 6.53 0.80 4.18 11.51
Colora do City 6.86 0.00 4.18 11.04

'QSource: Arizona D armament of Commerce, 2004
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Mohave  County has  some  housing a ffordability issues , a s  do othe r countie s  in Arizona . In 1999,
the  median household income  for Mohave  County was  $31,521 (Mohave  County, 2005a). In
2000, the  median home price  in the  county was $95,300 (U.S. Census Bureau, 2000a). In 2005,
the  median household income in the  county had increased to $34,477. Most households in the
county can a fford to pay the  median rent, but less  than ha lf of the  county's  households  can a fford
the  median priced home (Mohave  County, 2005a). As  shown in table  3-16, hous ing is  gene ra lly
more  expens ive  in the  weste rn pa rt of the  county, pa rticula rly nea r Bullhead City.

3.10.3 Labor and Employment

In 2000, the  tota l civilian labor force  for Mohave  County was  65,081 individua ls , of which 7
percent were  unemployed (U.S . Census  Bureau, 2000a). In 2005, the  es timated civilian work
force  was  78,828, of which 8.4 percent (or 6,655 individua ls) were  unemployed (U.S . Census
Bureau, 2005)

3.10.4 Taxes

Arizona has a  general sa les tax of 5.6 percent, and Mohave County has a  0.25 percent general
sa le s  tax. In addition, the  citie s  of Bullhead City, Kinsman, Lake  Havasu City, and Colorado
City each have  a  city sa les  tax of 2 pe rcent. Colorado City and Kinsman have  an additiona l 2
percent tax on hote l and mote l s tays  (Arizona  Department of Commerce , 2004). Ta b le 3-17
shows the  rea l 2002 property tax ra tes  for the  major cities  in the  county
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Property taxes a re  an important source  for loca lly based revenue . Secured and unsecured
persona l property and construction in progress  a re  exempt from taxa tion. Property taxes  a re
based on the  assessed va lua tion of a  property. In 2004, the  county-wide  property tax ra te  was
$4.16 per $100 of assessed valuation, while  Kinsman's  tax ra te  was $9.37 per $100 of assessed
va lua tion (Arizona  Depa rtment of Commerce , 2004).

Arizona has adopted a  4-year accelera ted deprecia tion schedule  for business property to
encourage  capita l inves tment in the  s ta te . Corpora te  income tax in Arizona  is  a  Ha t tax ra te  of
6.968 pe rcent (Arizona  Department of Commerce , 2004).

Legis la tion passed in 2000 in response  to e lectrica l deregula tion in Arizona  es tablished a  new
property va lua tion method for rea l and pe rsona l property of e lectric genera tion propertie s .
House  Bill (HB) 2324 changed the  taxa tion of e lectric gene ra ting plants  from s ta tutory formulas ,
which were  applicable  to regula ted e lectric utilitie s , to a  me thod tha t is  s imila r to the  way tha t a ll
other business property is  va lued. The  overa ll result of these  changes has been to reduce  the
taxable  va lue  and acce le ra te  the  deprecia tion on genera ting plants  (Arizona  Utility Investors
Associa tion, 2000). HB 2657 modified the  va lua tion of land used in ope ra ting e lectric
gene ra tion facilitie s  (Arizona  S ta te  Legis la ture , 2007).

3.10.5 Public Utilities and Services

The  following discuss ion summarize s  the  ava ilability of public utilitie s  and se rvice s  within the
vicinity of the  Proposed Action, including e lectricity and na tura l gas , urban/domestic wa te r and
wastewater, solid waste , educa tiona l system, hea lth care , law enforcement, and fire  protection.

3. 10. 5.1 Electricity and Natural Gas

Both e lectricity and na tura l gas  a re  provided to the  a rea  and the  1-40 Industria l Corridor by UES.
A Weste rn 230-kV transmiss ion sys tem is  currently loca ted a t the  Griffith Switchya rd.

There  a re  two exis ting UES-owned and opera ted na tura l gas  pipe lines  tha t inte rconnect with the
El Paso, Questar, and Transwestern intersta te  pipelines and transport natural gas to the  1-40
Indus tria l Corridor. Both pipe line s  currently te rmina te  a t an exis ting ga s  regula ting/me te ring
s ta tion loca ted a t the  northeas t comer of the  origina l Griffith Energy prope rty.

3. 10.5.2 Urban/Domestic Water and Wastewater

There  is  no wa te r sys tem se rvice  to much of rura l Mohave  County. Most wa te r for rura l
re s idents  is  supplied by individua l and community we lls  and authorized supplie rs  (Mohave
County, 2007b). An a llotment of 18,500 any has  been transfe rred to the  Mohave  County Water
Authority from the  Colora do Rive r (Kinsma n, 2007). Howe ve r, groundwa te r we lls  a ccount for
most of the  wa te r consumed by res idents  in rura l Mohave  County.

3. 10.5.3 Solid Waste Disposal

Mohave  County currently ope ra te s  two municipa l solid was te  landfills . The re  a re  currently no
hazardous  waste  trea tment, s torage , or disposa l facilitie s  in Mohave  County. There  a re
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hazardous waste  trea tment and storage  facilities  in the  Phoenix area  tha t are  regula ted by the
Arizona  De pa rtme nt of Environme nta l Qua lity.

3. 10. 5.4 Educational System

Mohave  County has  e ight school dis tricts , with s ix dis tricts  in the  principa l popula tion cente rs .
Kinsman has  e ight schools  se rving its  re s idents . There  were  7,300 s tudents  enrolled in Kingman
schools  in the  spring of 2004 (Kinsman, 2004). The  NAEP prope rty is  loca ted within an
indus tria l and commercia l a rea  (I-40 Indus tria l Corridor), and the re  a re  no schools  in the  vicinity
of the  Proposed Action.

Mohave  County Community College  se rves  the  res idents  of Mohave  County and ne ighboring
communitie s  in Ca lifornia , Nevada , and Utah. The  college  has  campuses  in Bullhead City,
Colorado City, Kinsman, Lake  Havasu City, and Fredonia .

3.10. 5.5 Health Care

Mohave  County is  se rved by three  major hospita ls  with additiona l clinics  and extended ca re
facilitie s  s tra tegica lly loca ted throughout the  county. Kinsman currently has  one  gene ra l
hospita l, Kinsma n Re giona l Me dica l Ce nte r (KRMC). KRMC ha s  a  De pa rtme nt of P ublic
Safe ty he licopter (Ranger 41 ), which provides  highway medica l evacua tions and law
enforcement (Arizona  Department of Commerce , 2004). The  othe r ma jor hospita ls  in the  county
are  the  Weste rn Regiona l Medica l Cente r in Bullhead City and the  Havasu Samaritan Regiona l
Hospita l in Lake  Havasu City. There  a re  no hea lth ca re  facilitie s  nea r the  Proposed Action.

3. 10. 5.6 Law Enforcement

The county is  se rved by a  sheriff's  department and a  police  department in each of the  major
citie s . The  Mohave  County Sheriffs  Department has  a  tota l of 235 employees , including 127
office rs  in Kinsman, and approxima te ly 130 vehicle s  county-wide  (Kinsman, 2004).

3. 10.5. 7 Fire Protection

Seventeen tire  dis tricts  ope ra te  in Mohave  County (Mohave  County, 2005b). The  fire  dis tricts
provide  se rvices  to most of the  county's  urbanized a reas . In addition to these  dis tricts , Lake
Havasu City and Kinsman each ope ra te  municipa l fire  dis tricts . The  nea res t fire  dis tricts  a re
Dis trict No 15 in Yucca , approxima te ly 15 mile s  south of the  NAEP prope rty, a rid Dis trict No. 7
in Golden Va lley, approxima te ly 3 mile s  northwes t of the  NAEP prope rty

3.11 ENVIRONMENTAL JUSTICE

This  section describes  the  exis ting minority and low-income  popula tions  in the  vicinity of the
Proposed Action. For the  purposes  of the  environmenta l jus tice  ana lys is , the  ROI is  de fined as
the  census tract within which the  Proposed Action is  located because  census data  are  not
ava ilable  for the  NAEP prope rty itse lf The  P roposed Action would be  loca ted approxima te ly 9
mile s  southwes t of the  City of Kinsman a long 1-40 in Mohave  County, Arizona

Environmenta l jus tice  has  been defined as  the  fa ir trea tment and meaningful involvement of a ll
people  regardless  of race , color, na tiona l origin, or income with respect to the  deve lopment
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Table 3-18 Census 2000 Racial and Ethnic Characteristics

Arizona
Mohave
County Kingman

Census Tract of
Proposed Action

Tota l Popula tion 5,130,632 155,032 20,069 3,685
White 75.5% 90.1% 89.9% 90.7%
Black or African American - a lone 3.1% 0.5% 0.6% 0.3%
American Indian or Alaska  Na tive - a lone 5.0% 2.4% 2.0% 2.6%
As ia n 1.8% 0.8% l, 4 % 0.4%
Native Hawaiian or Other Pacific Is lander - a lone 0.1% 0.1% 0.1% 0.2%
Some other race 11.6% 4.0% 3.4% 3.4%
Two or more races 2.9% 2.1% 2.5% 2,4%
Persons  of Hispanic or La tino Origins 25.3% 11.1% 9.2% 6.3%
Source: U.S. Census Bureau, 2000a
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implementa tion, and enforcement of environmenta l laws, regula tions , and policie s . Concern tha t
minority and low-income popula tions  might bear a  disproportiona te  share  of adverse  hea lth and
environmenta l impacts  led Pres ident Clinton to issue  an Executive  Order (EO) in 1994 to address
these  is sues . Unde r ET 12898, Fede ra l Actions  to Address  Environmenta l Jus tice  in Minority
Popula tions and Low-Income Popula tions, Federa l agencies  a re  directed to make  environmenta l
jus tice  pa rt of the ir miss ion by identifying and address ing, a s  appropria te , disproportiona te ly
high and adverse  human hea lth or environmenta l e ffects  of the ir programs, policies , and
activitie s  on minority and low-income  popula tions . When conducting NEPA eva lua tions , the
Applicant incorpora tes  environmenta l jus tice  considera tions  into both its  technica l ana lyses  and
its  public involvement program in accordance  with EPA guide lines  and the  Council on CEQ
regula tions .

3.11.1 Minority Populations

For the  purpose  of this  EA, "minority" re fe rs  to people  who class ified themse lves  when census
da ta  was  ga the red a s  Black or African American, Asian or Pacific Is lander, American Indian or
Alaskan Na tive , pe rsons  of Hispanic or La tino origins  of any race , or othe r non-white  races
(CEQ, 1997). Because  the  Hispanic popula tion can be  e ithe r white  or non-white , it is  not
poss ible  to ca lcula te  minority popula tion by adding racia l minoritie s  to the  Hispanic popula tion
(an e thnic cla ss ifica tion). The re fore , this  EA includes  a s  minoritie s  a ll racia l and e thnic groups
othe r than non-Hispanic white s .

Demographic informa tion from the  U.S . Census  Bureau was  used to identify minority
popula tions  nea r the  P roposed Action. Informa tion on loca tions  and numbers  of minority
popula tions was obta ined from the  2000 census. Census da ta  a re  reported on the  leve l of the
census tract, a  geographic a rea  tha t varies  with s ize  depending la rge ly on popula tion density (low
popula tion density census tracts  genera lly cover la rger geographica l a reas).

Ta b le  3-18 shows the  racia l and e thnic characteris tics  of the  census tract in which the  Proposed
Action is  loca ted. The  number of minority individua ls  in this  census  tract represents  a  sma lle r
pe rcentage  of the  tota l popula tion than the  corresponding county-wide  minority popula tion,
therefore , the  a rea  a round the  Proposed Action does not meet the  crite ria  for identifica tion as  an
a re a  with minority popula tions .
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Table 3-19 Percent of Individuals Below Poverty Level in 1999

Indicators Arizona Mohave County Kingman
Census Tract of
Proposed Action

Individuals below the poverty level 13.9 % 13.9 % 11.6% 17.7%
Median Household Income $40,558 $31,521 $34,086 $27,500
Source: U.S. Census Bureau, 2()00a
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3.11.2 Low-Income Populations

Environmenta l jus tice  guidance  de fines  low-income  popula tions  us ing s ta tis tica l pove rty
thresholds  as  de fined by the  U.S . Census  Bureau. Information on low-income popula tions  was
deve loped from 1999 incomes reported in the  2000 census . In 1999, the  poverty-weighted
average  threshold for an individua l in the  United Sta tes  was $8,501 (U.S. Census Bureau
2000b). As  s hown in table  3-19, 13.9 pe rcent of the  individua ls  in both the  S ta te  of Arizona  and
Mohave  County a re  be low the  pove rty leve l. In contra s t, 17.7 pe rcent of the  individua ls  in the
census  tract conta ining the  NAEP prope rty a re  be low the  poverty leve l. In addition, the  median
household income in the  census  tract conta ining the  NAEP property is  approximate ly 13 percent
lower than the  county-wide  median household income

Although the  number of low income  individua ls  in the  census  tract conta ining the  NAEP
property is  3.9 pe rcent higher than the  number of low-income individua ls  in the  county, the  a reas
surrounding the  Proposed Action a re  not popula ted. The  NAEP property is  a  des igna ted
commercia l - indus tria l a rea , and no low-income  popula tions  re s ide  nea rby

3.12 HEALTH AND SAFETY

This  section describes  the  regiona l se tting and regula tory considera tions pertinent to
occupa tiona l and public hea lth and sa fe ty, hazardous materia ls , and wastes . Exis ting conditions
and potentia l hazards  associa ted with wa te r qua lity, a ir qua lity, noise , tra ffic and transporta tion
and geologic conditions are  discussed in the ir respective  resource  sections in this  chapter

3.12.1 Regional Setting

The  P ropose d Action is  within the  1-40 Indus tria l Corridor a dj ce nt to the  e xis ting Griffith
Ene rgy fa cilitie s . Othe r indus tria l fa cilitie s  in the  vicinity of the  P ropose d Action include  the
exis ting Praxa ir facility loca ted about 2 miles  south. The  Proposed Action is  loca ted near
exis ting transmiss ion lines  and utilitie s , 1-40, the  mainline  of the BNS F Railway, and three
transcontinenta l na tura l gas  pipe line  con'idors

The  NAEP property was his torica lly undeve loped land. A Phase  I S ite  Assessment was
previous ly pe rformed for the  160-acre  origina l Griffith Ene rgy prope rty. Based on the  re sults  of
the  Phase  I Site  Assessment, no hazardous wastes or contamination were  identified a t the  project
prope rty (Griffith, l 998a )
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3.12.2 Regulatory Considerations

This  section summarizes  the  laws, genera l policies , and regula tions  tha t a re  pertinent to the
Proposed Action. Regula tions  perta ining to occupa tiona l and public hea lth and sa fe ty, hazardous
materials, and wastes are  addressed.

3. 12. 2.1 Occupational Health and Safety

Occupationa l hea lth and safe ty regula tions  a re  designed to protect employees . Occupationa l
Sa fe ty and Hea lth Adminis tra tion (OSHA) regula tions  pe rtinent to the  Proposed Action include
29 CFR ll() (gene ra l indus try s tanda rds ) and 29 CFR 1926 (cons truction indus try s tanda rds ).
In 1972, Arizona  adopted OSHA's  s tanda rds . The  Arizona  Divis ion of Sa fe ty and Hea lth
(ADOSH) have  an approved plan (29 CFR 1910) with the  U.S . Department of Labor to re ta in
jurisdiction ove r most occupa tiona l sa fe ty and hea lth issues  within Arizona .

3. 12.2.2 Hazardous Materials and Wastes

The  exis ting Federa l s ta tutes  enacted to minimize  risks  to public hea lth associa ted with
hazardous materia ls  and wastes  include  the  RCRA, the  Superfund Amendments  and
Reauthoriza tion Act of 1986 (SARA), which amended the  Comprehens ive  Environmenta l
Response , Compensa tion, and Liability Act of l980 (CERCLA or "Supe rfund") and the  Fede ra l
Cle a n Air, Cle a n Wa te r, a nd Sa fe  Drinking Wa te r Acts  (CAA, CWA, a nd SDWA). Fe de ra l
hazardous waste  regula tions  a re  loca ted in Title  4 of the  CFR, parts  260 to 279, which a re
incorpora ted by AAC R-l8-8-260 to 280. S ta te  regula tions  a re  loca ted in Arizona  Revised
Sta tutes  49-901 through 49-944. Additiona l Federa l and s ta te  regula tions  may apply.

Under CERCLA, lis ted hazardous substances are  defined as the  e lements , chemical compounds,
and hazardous wastes tha t appear in table  302.4, 40 CFR part 302, Designation, Reportable
Quantitie s , and Notifica tion. The  reportable  quantity for each lis ted hazardous  substance  is  a lso
provided in table  302.4. Spills  or re leases  of reportable  quantitie s  tha t occur beyond the
boundary of the  facility must be  reported to EPA and loca l agencies  as  required by section
101(14) of CERCLA.

Transporta tion of hazardous materia ls  is  addressed in Federa l regula tions  (Title  49 CFR parts
171-180). Under Title  40 CFR pa rts  355, 370, and 372, facilitie s  and ope ra tions  tha t s tore
s ignificant amounts  of chemica ls  must notify ce rta in government agencies  (including the  EPA
and sta te  and local emergency response agencies. Additional agencies, such as the Coast Guard
or U.S . Department of Transporta tion, must be  notified in ce rta in circumstances). The  threshold
volume  (reportable  quantity) for most chemica ls  is  10,000 pounds .

For facilitie s  with an aboveground s torage  capacity of more  than 1,320 ga llons  of oil or
pe troleum products , the  Federa l regula tions  (Title  40 CFR part l 12) require  an SPCC Plan.
SPCC Plans establish procedures for the  storage, handling, and response  to spills  of hazardous
mate ria ls  and would specifica lly address  each chemica l or hazardous  mate ria l on s ite . The  goa l
of the  SPCC Plan is  to prevent spills  from leaving the  s ite  or reaching wa te rways  including dry
wa she s . All a pplica ble  re porting re quire me nts  ma nda te d unde r SARA Title  III mus t be  me t. All
hazardous materia ls  must be  s tored in s tructures  tha t meet the  requirements  of Uniform Fire
Code , Article  80. In addition, secondary conta inment adequa te  to hold the  capacity of the  la rges t
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s ingle  conta ine r with sufficient freeboa rd for precipita tion mus t be  provided. On-s ite  spill and
tire  response  procedures require  tha t a  Hazardous Materia ls  Inventory Sta tement and
Management Plan is  genera lly deve loped and submitted to responding fire  departments .

RCRA regula tes  the  genera tion, transport, and disposa l of hazardous waste  under the  jurisdiction
of EPA. In addition, RCRA se ts  forth a  management framework for non-haza rdous  wastes .

3.13 INTENTIONAL DESTRUCTIVE ACTS

Intentiona l destructive  acts , tha t is , acts  of sabotage , te rrorism, vanda lism, and theft, sometimes
occur a t power utility facilitie s . Vanda lism and the fts  a re  most common, and recent increases  in
the  prices of meta l and other materia ls  have  accelera ted thefts  and destruction of Federa l, s ta te ,
a nd loca l utility prope rty.

The  Proposed Action is  made  up of many components . The  proposed power plant would be
fenced to res trict access  to authorized workers . Security cameras  and other specia lized
equipment would be  in place  to safeguard the  area .

Overhead transmiss ion conductors  and the  s tructures  tha t ca rry them inte rconnecting the  Griffith
Switchyard to the  proposed power plant a re  mostly within fenced a reas . The  conductors  use  the
a ir as  insula tion. The  s tructures  and tension be tween conductors  ensure  tha t they are  high
enough above the  ground to meet safe ty s tandards. Structures are  constructed on footings in the
ground and a re  difficult to dis lodge .

While  the  like lihood for sabotage  or te rroris t acts  on the  P roposed Action is  difficult to predict
given the  cha racte ris tics  of the  project, it is  unlike ly tha t such acts  would occur. Even if such an
act did occur, it would not have  a  s ignificant impact on the  transmiss ion sys tem or e lectrica l
service  because  the  Proposed Action would not be  an integra l part of Western's  main
transmiss ion sys tem, and any impacts  iron sabotage  or te rroris t acts  like ly could be  quickly
isola ted. In addition, the  DOE, public and priva te  utilitie s , and ene rgy re source  deve lope rs
include the  security measures mentioned above and others to help prevent such acts  and to
respond quickly if human or na tura l disas te rs  occur

3-61



Northern Arizona Energy Draft Environmental Assessment

This  page  intentiona lly le ft blank.

3-62



4.0 ENVIRONMENTAL CONSEQUENCES

This chapter evalua tes  the  potentia l environmenta l consequences, or impacts , on the  environment
as  a  result of constructing and opera ting the  Proposed Action. Chapter 3 described the
environment tha t could be  a ffected by cons truction and ope ra tion of the  Proposed Action. All
resources described in chapter 3 have the  same section numbers in chapter 4 (e .g., 3.2: Water
Resources, 4.2: Water Resources) to a id the reader

Direct and indirect e ffects  of the  P roposed Action and No Action Alte rna tive  a re  identified for
each resource  area . Direct e ffects  are  "caused by the  action and occur a t the  same time and
place ." Indirect e ffects  a re  "caused by the  action and a re  la te r in time  or fa rthe r removed in
dis tance , but a re  s till reasonably foreseeable ." Indirect e ffects  may include  growth inducement
and other e ffects  re la ted to induced changes in the  pa tte rn of land use , popula tion density, or
growth ra te , and re la ted effects  on a ir and water and other na tura l systems, including ecosystems
(40 CFR 1508.8, CEQ Terminology and Index)

Mitiga tion identified ea rly in the  planning process  is  embedded as  pa rt of the  Proposed Action
and included in the  description of the  P roposed Action. Commitment to this  mitiga tion occurred
prior to the  eva lua tion of environmenta l impacts , the re fore , the  impact leve ls  identified integra te
the  e ffects  of the  committed mitiga tion. Additiona l mitiga tion may be  proposed if the  impacts
ide ntifie d from the  proposa l a re  found to s till be  s ignifica nt. Additiona l mitiga tion me a sure s , if
any, a re  described for each a ffected resource  a rea . The  additiona l mitiga tion, when properly
implemented, would furthe r reduce , minimize , or e limina te  impacts  from cons truction and
ope ra tion of the  P roposed Action. Res idua l impacts  a fte r applying this  additiona l mitiga tion a re
identified and the  leve l of impact is  reassessed

Issues  a re  concerns  ra ised during scoping. S ignificance  crite ria  a re  crite ria  applicable  to the
proposed action, which if me t would result in a  s ignificant impact and cause  an ElS  to be
prepared

4.1 GEOLOGY AND SOILS

This  section describes  the  potentia l e ffects  to exis ting geologic and soil environment for both the
Proposed Action and the  No Action Alte rna tive

Is s ues

Impacts  to important geologica l fea tures

Loss  of ava ilability of a  known minera l re sources  (e .g., sand and grave l) tha t would be
of va lue  to the  region

Indirect impacts , including property damages  or human sa fe ty risks , a ssocia ted with
s trong se ismic ground-shaking or lique faction

Soil e rosion and subsequent loss  or mixing of soils
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Sign ific a nc e  Crite ria

A significant impact on geology and mineral resources would result if the following were to
occur from construction or operation of the Proposed Action:

Soil loss or accelerated erosion due to disturbances that result in the connation of rills
and/or gullies, or that result in sediment deposition in downgradient lands

Structures fail or create hazards to adj cent property due to slope instability, effects of
an earthquake, or adverse soil conditions (such as compressible, expansive, or corrosive
soils)

4.1.1 Geology and Seismicity

4.1.1.1 Proposed Action

Construction of the proposed power plant would have little impact on the gently sloping
topography located at the NAEP property.

Sand and gravel are the only known mineral resources present in the vicinity of the Proposed
Action. The 40-acre NAEP property itself would no longer be available for mining of sand and
gravel resources. However, this area represents a negligible percentage of the total sand and
gravel resource within the Sacramento Valley.

It is  es timated tha t the  Proposed Action would consume 4,375,000 MMBtu of gas  per year, based
on an expected 2,500 annual opera ting hours  for each unit. Natura l gas  would be  sourced
primarily from the  San Juan and Penman supply basins  in the  Four Corners  region and west

Texas . Alte rna tive  supply sources  would be  Rocky Mounta in re se rves  or lique fied na tura l gas
(LNG). Natura l gas  from the  San Juan and Permian basins  would be  transported to the  proposed
power plant through the  exis ting TransWestern, El Paso, or Questa r inte rs ta te  pipe lines  to the
UES dis tribution sys tem tha t transports  gas  to the  exis ting Griffith Ene rgy.

Alternative gas supplies that were considered for the Proposed Action include gas from the
Rocky Mountain region or LNG supplies delivered to the west coast. Gas from the Rocky
Mountain region would be transported to the region on the Kern River pipeline. If LNG supplies
would be used, they would be transported via the Baja Norte (from Baja, Mexico to United
States/Mexican border) and North Baja pipeline west of Yuma, Arizona to the El Paso Natural
Gas Pipeline at Erhenberg, Arizona. Neither of these supply options is currently available to be
used by the proposed power plant.

Proved dry na tura l gas  rese rves  in Texas  were  es timated a t 56,507 billion cubic fee t (be t) as  of
December 3 l , 2005, proved reserves for the  United Sta tes  were  204,385 cf as  of the  same da te
(Ene rgy Informa tion Adminis tra tion 2005). Thus , annua l consumption of dry na tura l ga s  by the
Proposed Action would amount to 0.015 percent of the  proved Texas reserves and 0.004 percent
of the  proved U.S . rese rves . Impacts  of the  consumption of this  na tura l gas  on tota l proved
reserves  would be  very small in comparison with the  benefits  of the  power genera ted
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Although s e is mic ris k in the  vic inity of the  propos e d powe r pla nt is  mode ra te , his torica lly no
la rge  e a rthqua ke s  ha ve  occurre d close  e nough to the  s ite  to ca use  s ignifica nt da ma ge  (US GS ,
2006a , b). The  thick a lluvia l de pos its  a t the  s ite  s hould prove  re la tive ly s ta ble  during a  s ma ll to
mode ra te  s e is mic e ve nt. The  propos e d powe r pla nt de s ign would ta ke  loca l s e is mic ris k into
cons ide ra tion to mitiga te  a ny pote ntia l da ma ge . The  pote ntia l for impa cts  from ma s s  wa s ting is
low be ca us e  of the  a re a 's  ge ntle  s lope s  a nd loca tion a wa y from la rge  dra ina ge s , which could be
s us ce ptible  to fla s h floods  or mud flows .

The  P ropos e d Action would not im pa ct im porta nt ge ologica l fe a ture s  a nd would re s ult in
minima l los s  of mine ra l re s ource s . S tructure  fa ilure s  ca us e d by e a rth move me nt a re  not
a nticipa te d be ca use  of the  s ta ble  soils  a nd ge ntle  s lope s .

4. 1 . 1.2 No Action Alternative

Unde r the  No Action Alte rna tive , the  propos e d powe r pla nt would not be  built,  cons e que ntly, no
a s s ocia te d ne w e nvironme nta l cons e que nce s  re la tive  to ge ology or ge ologic ha za rds  would
occur.

4.1.2 Soils

A s ignifica nt im pa ct on s oils  would re s ult if a ny of the  following we re  to  occur from
cons truction or ope ra tion of the  P ropos e d Action:

Severe erosion due to disturbance of areas of steep slopes (greater than 20 percent)

Compaction or mixing of soils  tha t would a lte r revege ta tive  growth

Los s  or a lte rna tion of s oils  tha t unique ly s upport thre a te ne d or e nda nge re d pla nt
spe cie s , or conta mina tion of soils  tha t support a n e xis ting se ns itive  e cosys te m

4.1.2.1 Proposed Action

The  s us ce ptibility of s oil to e ros ion from wind or wa te r va rie s  a nd de pe nds  on s oil te xture  a nd
s tructure  cha ra cte ris tics , topogra phy, surfa ce  roughne ss , a mount of ve ge ta tive  cove r, a nd
clima te . Wa te r e ros ion occurs  prima rily on loos e  s oils  on mode ra te  to s te e p s lope s , whe re a s
wind-induce d e ros ion ofte n occurs  on dry, s a ndy soils  whe re  ve ge ta tion cove r is  spa rs e  a nd
difficult to  m a inta in .

Cons truction a ctivitie s  would a ffe ct s us ce ptibility of s oil to e ros ion a s  we ll a s  productivity of
s oil. Incre a s e  in s oil e ros ion would re s ult from re mova l of the  prote ctive  cove r of ve ge ta tion
re nde ring the  dis turbe d s oils  more  s us ce ptible  to wa te r e ros ion during he a vy ra infa ll e ve nts
Wind e ros ion would a ls o incre a s e  on a re a s  dis turbe d during cons truction

Clearing and grading activities  may subject the  NAEP property to e rosion because  of the
removal of protective  vege ta tion, dis turbance  of sha llow soils  on s teeper s lopes , and/or crea tion
of graded cut-and-fill a reas . Implementa tion of e ros ion control measures  during cons truction
would minimize  e ffects  of soil dis turbance  on soil productivity
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A loss  of soil productivity would re sult from mixing the  topsoil a nd subsoil la ye rs  during
cons truction. Compaction of soils  by cons truction equipment would inhibit na tura l revege ta tion.
The  potentia l for soil contamina tion from haza rdous  ma te ria ls  and pe troleum products  would
increase  during both construction and subsequent opera tion of the  Proposed Action.

The  soils  tha t occur on the  NAEP prope rty have  mode ra te  to low shrink-swe ll potentia l. This
characteris tic can a lso be  accommodated through appropria te  engineering design, if necessary.

Although most s ite  soils  a re  cla ss ified as  not highly susceptible  to wa te r and wind e ros ion, it
could take  severa l yea rs  to rees tablish a  protective  cover of vege ta tion on dis turbed soils . Low
ra infa ll in the  a rea , combined with the  low productivity and the  excess ive  grave l content of these
soils , would make  reclama tion difficult without use  of soil amendments  and intens ive
management. Until vege ta tion is  rees tablished, e ros ion control measures , such as  mulching, s ilt
fences, and staked hay bales, would be  used to substantia lly reduce  water erosion problems.

The Proposed Action would not result in severe erosion or damage to soils that support
threatened or endangered species.

4. 1 .2.2 No Action Alternative

Unde r the  No Action Alte ra tive , no ne w pote ntia l impa cts  on soil re source s  would re sult from
cons truction of the  proposed power plant. Soil e ros ion a t the  NAEP prope rty would continue  a t
current ra tes  under the  current management activities . Soil loss  or acce le ra ted e rosion due  to
cons truction dis turbances  and the  potentia l conna tion of rills  and/or gullie s , or tha t re sult in
sediment deposition in downgradient lands , would not occur as  a  result of the  Proposed Action.

4.2 WATER RESOURCES

This section describes the potential effects to water resources within the vicinity of the Proposed
Action.

Is s ues

• Dis cha rge s  of conta mina nts  or s ignifica nt qua ntitie s  of s e dime nt into  wa te rs  or
watercourses

Substantia l deple tions of surface  or groundwater resources

Substantia l a lte ra tions  in the  nomina l flow of a  water body

Substantia l a lte ra tions  in normal dra inage  pa tte rns  and runoff

P la ce me nt of s tructure s  within a  100-ye a r flood ha za rd a re a  tha t would impe de  or
re dire ct flood flows

Viola tion of any loca l, s ta te , or Federa l groundwate r use  regula tions
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Significance  Crite ria

A s ignificant impact on surface  wa te r would re sult if any of the  following we re  to occur from
construction or opera tion of the  Proposed Action

Contamina tion of surface  wa te r from e ros ion. s torm wate r runoff. or was tewate r
discha rge  tha t would re sult in a  viola tion of Federa l and/or s ta te  wa te r qua lity
standards

Alte ra tion of the  exis ting dra inage  pa tte rn of the  s ite  or a rea  tha t would result in off-
s ite  e rosion or s ilta tion, resulting in adverse  e ffects  to adjacent properties

Surface  wa te r impacts  tha t would viola te  section 404 of the  CWA or othe r applicable
surface  water regula tions including sta te-established standards for designated uses

4.2.1 Surface Water

4.2.1.1 Proposed Action

Surface  water would not be  used to meet the  proposed power plant's  water supply needs. The
Proposed Action would not be  constructed within any des igna ted 100-year floodpla ins
Construction and opera tion of the  Proposed Action would not change  dra inage  pa tte rns

The  cons truction of two underground pipe lines  would re sult in a  tempora ry impact to two of the
washes  de te rmined to be  wa te rs  of the  U.S . Cons truction would occur a t two loca tions  within
each wash for a  tota l impact of 240 square  fee t. Once  the  pipe lines  a re  ins ta lled, a ll a reas  within
the  washes  would be  re turned to the ir origina l grade  as  much as  poss ible . Approximate ly 50 fee t
of the  beginning of the  third wash de te rmined to be  wa te rs  of the  U.S . is  loca ted within the  UES
gas mete r s ta tion expansion a rea . Construction within the  expansion a rea  would permanently
impact 100 square  fee t of the  wash. The  wash within the  temporary construction a rea  would be
avoided, the re fore , no impacts  to wa te rs  of the  U.S . would occur a t this  loca tion. No othe r
cons truction activitie s  have  been identified tha t would impact wa te rs  of the  U.S . The  tota l
impact to wa te rs  of the  U.S . from construction and opera tion of the  Proposed Action includes
240 square  fee t (0.006 acre) temporarily impacted and 100 square  fee t (0,002 acre) permanently
impacted. Work within these  washes  would not change  dra inage  pa tte rns

The  USACE regula te s  the  placement of dredge  or till ma te ria l into jurisdictiona l wa te rs  of the
U.S . unde r section 404 of the  CWA. The  USACE concurred with the  de te rmina tion tha t the
proposed work impacting wa te rs  of the  U.S . mee ts  the  requirements  of Na tionwide  Permit
(NWP) 12. NWP 12 is  conditiona lly ce rtifie d for wa te r qua lity by the  ADEQ unde r se ction 40 l
of the  CWA

All s tonnwate r and wastewate r would be  re ta ined on s ite  or removed for disposa l to a  licensed
facility. Only the  was tewa te r gene ra ted from the  CTG compressor washing would be  collected
in an underground tank be fore  it is  trucked off-s ite  for disposa l a t a  licensed facility

On-s ite  and off-s ite  s tormwate r runoff would be  routed to the  s tormwate r re tention bas in by
means of swales , ditches , berms, and/or shee t flow. However, where  space  res triction precludes
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the  use  of open ditches  and channels , a  se ries  of pipes  and inle ts  would be  used. Culverts  would
be  used to convey s tormwater under on-s ite  tra ffic a reas .

The  s torage  and use  of fue l, lubricants , and other fluids  during the  construction and opera tion
phase  would be  managed so spills  or leaks  of hazardous  fluids  would be  minimized or avoided
by re s tricting the  loca tion of re fue ling activitie s  away from washes  and by requiring immedia te
cleanup of spills  and leaks  of hazardous  mate ria ls . In addition, this  would be  addressed in a  s ite -
specific spill plan deve loped for the  P roposed Action.

Wastewater genera ted by the  proposed power plant would be  sent to the  Griffith Energy
wastewater trea tment system. Eighty percent of the  water would be  recovered and sent to the
Griffith Ene rgy cooling towe r. The  re ma ining 20 pe rce nt would be  dire cte d to the  e xis ting
Griffith Ene rgy 25-a cre  brine  disposa l pond, which is  line d with a  virtua lly impe rme a ble
geosynthe tic line r. The  pond is  des igned with adequa te  s torage  to conta in the  solids  tha t remain
afte r evapora tion. There  a re  no plans  to remove  mate ria l from the  pond, reducing the  potentia l
for a  breach of the  line r. The  exis ting Griffith Ene rgy brine  disposa l pond would require  an
amended Aquife r P rotection Pe rmit (APP) from the  ADEQ to acknowledge  the  rece ipt of
wa s te wa te r from the  NAEP. The  APP  would s till re quire  monitoring a t downgra die nt e xis ting
monitoring we lls  to ensure  tha t the re  would be  no migra tion of poor qua lity wa te rs  from the
e xis ting Griffith Ene rgy brine  disposa l pond.

The  Proposed Action would not contaminate  surface  water, and no Federa l and/or s ta te  water
qua lity s tandards  would be  viola ted. The  exis ting dra inage  pa tte rn would not be  a lte red or cause
off-s ite  e ros ion or s ilta tion or adverse  e ffects  to adjacent propertie s . Impacts  to the  ephemera l
washes  would not viola te  sections  401 and 404 of the  CWA.

4.2.1.2 No Action Alternative

Under the  No Action Alte rna tive , the  proposed power plant would not be  built, consequently, no
new environmenta l consequences  re la tive  to surface  wa te r would occur. No cons truction would
occur within any of the  washes . There  would be  no contamina tion of surface  wa te r, no a lte ra tion
of exis ting dra inage  pa tte rs , and no viola tion of sections  401 and 404 of the  CWA.

4.2.2 Groundwater

A s ignifica nt impa ct on groundwa te r would re sult if a ny the  following we re  to occur from
construction or ope ra tion of the  Proposed Action:

Groundwater qua lity degrada tion tha t causes  groundwater qua lity to exceed s ta te  or
Federal standards

Groundwater deple tion or inte rfe rence  with groundwate r recharge  tha t adverse ly a ffects
exis ting or proposed uses  of the  groundwater aquife r

Groundwate r withdrawal tha t results  in ground subsidence
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4.2.2.1 Proposed Action

Impacts from Groundwater Withdrawals

Wate r for the  Proposed Action would be  obta ined from Sacramento Va lley aquife r. The
pumping of groundwater and the  de livery to the  Proposed Action a re  described in section 2. l .7.2
The  estimated tota l raw water requirement for the  Proposed Action is  160 any (a t the  expected
2,500 opera ting hours) and 268 any a t the  theore tica l worst-case  opera ting profile  of 5,000
opera ting hours  per year

Severa l s tudies  have  modeled groundwater withdrawal e ffects  on the  Sacramento Valley
Aquife r. In a  1998 Report, Mar e ra  ana lyzed the  potentia l impacts  on the  Sacramento Va lley
Aquife r us ing the  "probable" and the  "wors t-case" wa te r demand scenarios  from cons truction
and ope ra tion of Griffith Ene rgy. P rior to the  cons truction of Griffith Ene rgy, the  expected
probable  annua l wa te r requirement for Griffith Energy was  3,060 any. The  e s tima ted maximum
annua l wa te r requirement for Griffith Energy was  5,323 any (or 3,300 rpm for 8760 hours  pe r
year). Both the  probable  and the  worst case  were  eva lua ted for impacts , and both quantities  were
shown to not impact the  aquife r or other users  (Mar e ra , 1998)

Due to the  e lectric power marke t conditions  be tween 2001 and 2006, the  annual opera ting hours
and actua l wa te r demand for the  Griffith Energy resulted in annua l pumping volumes tha t were
considerably less than the  estimated scenarios (SGC, 2007)

An additiona l s tudy by Mar e ra  (2006) eva lua ted the  es timated current wate r use  and potentia l of
the  Sacramento Va lley Aquife r to mee t Griffith Ene rgy's  demand. Even though this  report
assumes much lower water use  volumes for Griffith Energy than has  been contracted for and
previously assessed, this  s tudy a lso concluded tha t the  Sacramento Valley Aquife r is  capable  of
yie lding the  needed volumes  for Griffith Energy, a s  we ll a s  othe r applicants  and wa te r rights
holde rs  (Mar e ra , 2006)

The  s tudy by SGC (2007) eva lua ted pumping impacts  of the  Proposed Action on Sacramento
Va lley Aquife r. ADWR approved aquife r pa rame te rs  and the  compute r program THEWELLS
were  utilized to s imula te  impacts  from pumping a t "wors t-ca se" ra te  of 268 any. More  de ta iled
description of ana lysis  assumptions  and conclusions  is  provided in the  SGC 2007 report

The  s tudy (SGC, 2007) projected drawdown caused by the  Proposed Action's  worst-case
scenario a t 15 fee t a fte r 40 years  of continuous pumping. Based on Manera 's  (1998) s tudy
Griffith Ene rgy's  withdrawa ls  ove r 40 yea rs  would re sult in drawdown of 110 fee t for the

wors t-case" and 70 fee t for the  "probable" pumping volume . However, the  actua l annua l
pumping volumes and consequent drawdowns have  been less  than projected. Consequently
combining the  projected 15 fee t of drawdown from the  Proposed Action's  "wors t-case" scena rio
with actua l drawdown like ly re sults  in tota l impact tha t is  s till le ss  than Mane ra 's  (1998)
previous ly projected impacts  of l10 fee t (SGC, 2007). No additiona l impact on the  Sacramento
Va lley aquife r would be  rea lized from the  P roposed Action

SGC (2007) a lso eva lua ted cumula tive  aquife r impacts  a t the  County Well Fie ld us ing "wors t
case" annua l pumping for the  Proposed Action (40 yea rs), Griffith Energy (40 yea rs), the  Golden
Va lle y 5800 (100 ye a rs ), a nd the  Golde n Va lle y In*iga tion Dis trict (GVID) proje cts  (l00 ye a rs )
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as  we ll a s  accounting for the  regiona l decline  trend. Based on the ir ana lys is , the  projected
cumula tive  aquife r drawdown was  395 fee t. This  projected drawdown is  le ss  than the  508 fee t
tha t comprises  the  sa tura ted thickness ' recoverable  volume (66 percent of 770 fee t). Thus, even
a lte r cons ide ring the  projected "wors t-case" demand of a ll othe r ma jor groundwate r pumping,
the  aquife r s till ha s  additiona l pumping capacity a t the  County Well Fie ld (SGC, 2007).

Q

Additiona lly, ADWR (2007) a sse ssed impacts  to wa te r re sources  from NAEP pumping with
respect to overa ll impacts  on wa te r supplie s  in Mohave  County and impacts  to exis ting and
planned deve lopments  in Mohave  County. ADWR we ll impact ana lys is  of NAEP s tumpage
predicted maximum drawdown of l5 fee t a fte r 40 years  of pumping a t the  maximum prob ected
withdrawa l ra te  of 270 any. A drawdown of 4 fee t would be  expected to occur a t approxima te ly
0.75 mile , and drawdown of l foot would be  expected a t approxima te ly 6.7 mile s  from the
pumping we ll (ADWR, 2007). De ta ils  of this  a na lys is  a re  a tta che d in appendix A.

Re sults  of the  ADWR we ll impa ct a na lys is  indica te  tha t the  e xis ting Moha ve  County we ll fie ld,
which supplie s  the  county indus tria l pa rk, and the  Golden Va lley deve lopment supply we lls
would be  mos t a ffected by the  withdrawa ls  for NAEP. Howeve r, ADWR concludes  tha t the
drawdowns  would be  sma ll enough and will probably have  ins ignificant impacts  on wa te r
supplie s  for these  deve lopments  (ADWR, 2007).

Based on the  comparison of the  expected annual volume of water used by the  NAEP to the
estimated annua l recharge  for the  Sacramento Valley Groundwater basin, ADWR concluded tha t
NAEP may potentia lly have  a  small impact on the  annua l wa te r budge t for the  bas in, however,
the  expected NAEP wa te r use  probably fa lls  within the  range  of unce rta inty of the  ADWR
recha rge  e s tima te  (ADWR, 2007).

The  estimated tota l water use  over the  life  expectancy of the  NAEP represents  less  than 1 percent
of es timated groundwater in s torage  in the  basin and therefore  indica tes  tha t any impacts  to
ove ra ll wa te r supplie s  in the  ba s in will be  ins ignifica nt (ADWR, 2007). The  ADWR impa ct
ana lys is  report is  a ttached in appendix A.

Impacts to Groundwater Quality

The  s torage  and use  of fue l, lubricants , and other fluids  during the  construction and opera tion
phase  would be  managed to minimize  or avoid spills  or leaks  of haza rdous  fluids  by re s tricting
the  loca tions  of re fue ling activitie s  and by requiring immedia te  cleanup of spills  and leaks  of
haza rdous  ma te ria ls . In addition, this  would be  addressed in a  s ite -specific spill plan deve loped
for the  Proposed Action. The  plan would identify any haza rdous  ma te ria ls  tha t would be  used,
precautions  to prevent spills , and employee  awareness  tra ining.

Oil and die se l fue l would be  s tored in clea rly marked tanks  on-s ite  which would be  provided
with secondary conta inment s tructures . Cons truction equipment would be  ma inta ined regula rly,
and the  source  of any leaks  would be  identified and repa ired. Any soil contamina ted by fue l or
oil spills  would be  removed and disposed by a  contractor to an approved disposa l s ite
Lubrica ting oils , acids  for equipment cleaning, and concre te  curing compounds  a re  potentia lly
hazardous  wastes  which may be  associa ted with construction activitie s . These  would be  placed
in conta iners  within secondary conta inment s tructures  on s ite  and disposed of a t a  licensed
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trea tment and/or disposa l facility in accordance  with loca l or s ta te  regula tions  and in compliance
with manufacture rs ' recommenda tions . Pa int conta ine rs  would be  tightly sea led to prevent leaks
or spills . Excess  pa int would not be  discharged to the  s tonnwate r sys tem, but would be  disposed
of consis tent with manufacture rs ' recommenda tions  and according to applicable  governmenta l
regula tions .

The  process  wastewater disposa l from the  proposed power plant would be  integra ted with the
exis ting Griffith Ene rgy was tewa te r sys tem.

Subsidence Impacts

As a  condition of the  origina l pe rmit for Griffith Ene rgy, subs idence  monitoring has  been
conducted a t the  loca tion of the  we llfie ld in the  Sacramento Va lley. This  monitoring has  shown
tha t no subsidence  has  taken place  as  a  result of pumping wate r from this  loca tion. In addition,
because  of the  loca l geology in this  a rea , no future  subsidence  is  expected to occur due  to
implementa tion of the  P roposed Action.

I
I
I
I
I

Summary oflmpacts to Groundwater

The  Proposed Acton would not degrade  groundwate r qua lity. The  groundwate r withdrawa l ra te s
from the  Proposed Action, including the  wors t-case  scenario, would not a ffect exis ting or
proposed future  uses  of the  Sacramento Va lley Aquife r. Groundwa te r withdrawa l would not
cause ground subsidence.

4. 2.2.2 No Action Alternative

No cons truction would occur unde r the  No Action Alte rna tive . Without the  proposed power
plant, the re  would be  no change  to Griffith Energy's  contracted groundwate r supply and no new
we ll cons truction. The  No Action Alte rna tive  would not de gra de  wa te r qua lity, de ple te  or
inte rfe re  with exis ting or proposed future  uses  of the  Sacramento Va lley Aquife r, or cause
ground subsidence.

4.3 AIR QUALITY

This  section describes  the  impacts  to a ir resources  for both the  Proposed Action and No Action
Alte rna tive .

Is s ues

Significant increase  of any crite ria  pollutant for which the  P roposed Action region is  in
non-a tta inment under an applicable  loca l, s ta te , or Federa l ambient a ir qua lity s tandard

Viola tion of an ambient a ir qua lity s tanda rd for any crite ria  pollutant for which the
Proposed Action region is  in a tta inment under an applicable  loca l, s ta te , or Federa l
ambient a ir qua lity s tandard

Viola tion of any a ir qua lity s tanda rd or a ir qua lity-re la ted va lue  guide line  a t any
Federa lly designated Class  I a rea
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Indirect contribution to viola tion of any loca l, s ta te , or Fede ra l a ir qua lity s tanda rd from
increased fugitive  dus t emiss ions

S ign ific a nc e  Crite ria

A s ignifica nt impa ct on a ir qua lity would re sult if a ny of the  following we re  to occur a s  a  dire ct
re sult of the  P roposed Action:

Predicted concentra tions  of crite ria  a ir pollutants  would exceed s ta te  and/or Federa l
ambient a ir qua lity s tandards

Predicted concentra tions  would exceed the  maximum a llowable  PSD increments  for
P l\/1 1 0 , N0 2  OI' S O;

Predicted a ir pollutant emiss ions  re sulting in a  change  in vis ibility tha t would exceed
Federa l Class  I s tandards

4.3.1 Regulatory Status

While  emiss ions  from the  Proposed Action would not exceed any Federa l s ignificance
thresholds , ADEQ has  deemed tha t the  Proposed Action is  a  modifica tion to an exis ting major
s ta tiona ry source , the re fore , EPA would be  re vie wing the  pe nni a pplica tion a nd ADEQ's
proposed permit to ensure  tha t a ll Federa l program requirements  a re  met.

ADEQ has  de te rmined tha t, while  the  Proposed Action would be  a  minor source  by itse lf, for
s ignificance  purposes , the  emiss ions  genera ted by the  exis ting Griffith Energy facility needs  to
be  include d in de te rmining s ignifica nce . Griffith Ene rgy is  a  Cla s s  I P S D fa cility. As  such, for
permitting purposes , the  proposed power plant would a lso be  class ified as  a  Class  I facility.
Because  the  Proposed Action emissions  would not exceed the  s ignificance  thresholds  for major

proposed power plant.

40 CFR pa rt 60 e s tablishes  NSPS for specific emiss ion sources . 40 CFR 60 subpart KKKK:
Standards of Performance  for Sta tionary Combustion Turbines lis ts  a ffected emission sources  as
s ta tionary combustion turbines  with a  hea t input a t peak load equa l to or grea te r than 10
MMBtu/hr which comme nce d cons truction, modifica tion, or re cons truction a fte r Fe brua ry 18,
2005. Each CTG has  a  hea t input grea te r than 10 MMBtu/hr, and cons truction of the  facility has
not ye t commenced, the re fore , this  regula tion would be  applicable .

The  fa cility would not e mit a ny of the  individua l HAPs  include d in the  NESHAPs  rule s  (40
CFR61) and would not be  a  ma jor source  of HAPs . The re fore , the  Fede ra l MACT provis ions  in
40 CFR63 do not apply to the  Proposed Action.

The  P roposed Action would be  subject to the  CAA Title  IV Acid Ra in P rogram, 40 CFR 72.
NAEP  file d a n Acid Ra in P e rmit Applica tion with ADEQ in conjunction with its  Cla s s  I P e rmit
Applica tion.

I
I
I
I
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4.3.2 Air Quality Impacts

The  P roposed Action would be  composed of four GE LM6000 PC SPRINT NxGen CTGs with
inle t a ir chille rs . The  proposed power plant would be  des igned to produce  175 MW of ne t
e lectrica l output with a  hea t ra te  of 9,975 Btwkwh HHV based on the  des ign condition ambient

re spond to fluctua tions  in e lectric demand within 10 minute s . S ite  conditions , combus tion
turbine  equipment, and emissions control equipment a re  described in chapter 2

NAEP  submitte d a  Cla s s  I P e r nit Applica tion to ADEQ in Ma rch 2007. The  a pplica tion
included an ambient a ir qua lity impact a ssessment which ve rified tha t the  Proposed Action
would not cause  or contribute  to any viola tions  of s ta te  or Federa l ambient a ir qua lity s tandards

4.3.3 Proposed Action

This  section describes  the  impacts  to a ir resources  posed by the  Proposed Action. There  would
be  tempora ry impacts  to a ir re sources  during the  construction of transmiss ion lines , power plant
and associa ted facilitie s . S ta te -of-the -a rt emiss ion control technology would be  used to reduce
emissions OfNO'> and CO

4.3.3.1 Impacts from Construction

Impacts  from cons truction would include  fugitive  dus t and exhaus t emiss ions  from vehicle s  and
diese l-powered genera tors . At the  proposed power plant and a long se rvice  com'dors  within the
vicinity, a ir pollutant emiss ions  tha t re sult from the  ope ra tion of vehicle s  during cons truction
activitie s  a re  expected to be  minor and tempora ry. Impacts  from fugitive  dus t would be
mitiga te d. Re -e ntra ine d dus t from ve hicle  tra ve l would be  minimize d by a pplying dus t
suppre ss ion. Reducing speed limits  would a lso minimize  dus t emiss ions . Fugitive  dus t
e miss ions  would a lso occur during e a rth-moving a ctivitie s . Soil ha ndling a ctivitie s  would be
minimized, and dus t suppress ion, such as  wa te ring, would be  implemented. Soil s tockpile s
would be  covered or wa te red. Afte r cons truction, tempora ry cons truction a reas  would be
brought back to pre -project conditions , and a ll unpaved ground surfaces  would be  covered with
grave l. Impacts  from fugitive  dus t would be  short in dura tion and would not be  expected to
exceed NAAQS

Impacts  from vehicle  emissions  and diese l-powered genera tors  during construction a re  expected
to be  minor and temporary. Vehicula r and crankcase  emiss ions  from gasoline  and diese l engines
would comply with applicable  mobile  source  emiss ion regula tions

4 .3 .3 .2  Impa cts  from Ope ra tions

The  Proposed Action includes  the  following sources  of a ir pollutants

•

•

Four GE LM6000 P C S P RINT NxGe n CTGs

One  s ix-ce ll, 7,600 rpm chille r module

The  combustion turbines  would be  powered by na tura l gas . Anticipa ted hourly emiss ion leve ls
for the  a forementioned equipment a re  shown in table  4-1. ADEQ issued Proposed Air Qua lity



Table 4-1 Estimated Project Hourly Emissions

Source
Hourly Emissions (lb/hr)1

no, CO so,2 PM10/PM2.5 voc* HAPs"
Four Combus tion
Turbines 31.6 23.09 24.56 10.8 11.02 1.23
Chille r 0.16

2

4

Notes:
1 Total emissions are based on all four LM6000 combustion gas turbines operating.

SOx emissions are based on the presence of sulfur in the fuel. A nominal amount of sulfur (5 grains per 100 standard
cubic feet) was assumed to be present.
3 VOC Volatile Organic Compound

HAP Hazardous Air Pollutants

Table 4-2 Allowable Project Emission Limits*

Source
Annual Emissions (ton/yr 2

no, CO 3so, PM10/PM2.5 VOC HAPs

0.47
Fa cility Tota l 39.0 90.0 36.0 14.47 36.0 1.63
PSD Significance Thresholds 40 100 40 15 40 NAY
Title  V Thres hold 100 100 100 100 100 10/25
Notes :

1 Based on ADEQ Proposed Per nit No. 43801, issued June 19, 2007.
2 Total emissions are based on all four LM6000 combustion gas turbines operating ~l0,500 hours/year.
3 SOx emissions are based on the presence of sulfur in the fuel. Pipeline quality natural gas with a maximum total sulfur
content of 20 grains per 100 standard cubic feet or less would be used.
4 Chiller would operate when ambient temperature is higher than 60 OF. Annual emissions based on 6,000 hour/yr
operation.

Four Combus tion Turbines 39.0 90.0 36.0 14.0 36.0 1.63

III I l lll lll_
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Permit No. 43801 for the  P roposed Action on June  19, 2007. Allowable  annua l emiss ion limits
include d in ADEQ's  propose d pe rmit a re  lis te d in ta b le 4-2. The  emissions da ta  a re  based on
manufacturer-supplied emission factors  and are  supplemented, where  necessary, with EPA
default emiss ion factors  obta ined from AP-42 (EPA, 2004). The  CTGs can ope ra te  yea r-round,
ge ne ra lly with one  unit offline  a t a ny give n time . Fig u re 2-2 shows the  plot plan layout for the
above  mentioned equipment.

Ta b le 4-3 presents  the  es timated HAP emissions  and associa ted Arizona  De  minims emission
thresholds .

Emiss ions  from the  CTGs would be  controlled by a  combina tion of wa te r injection and SCR to
reduce  NOt emiss ions  and an oxida tion ca ta lys t to reduce  CO and VOC emiss ions . Afte r
passing through the  SCR system, the  exhaust gases would exit through the  a ttached stack. Each
of the  four exhaust s tacks  would be  approximate ly 85 fee t ta ll and 10 fee t in diamete r. The
s tacks  would be  equipped with CEMS and tes t connections  for pe rfonnance  monitoring.
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Table 4-3 Estimated HAP Emissions and Associated Arizona De Minims Emission

Thresholds

HAP
Emissions

Emission De Minims
Thresholds

Iblhr lblyr toner Iblhr lb/yr

1 ,3-Butadiene 0.001 1.97 0,001 N/A 0.39
Acetaldehyde 0.069 183.25 0.092 N/A 5.3
Acrolein 0.011 29.32 0.015 0.013 0.129
Benzene 0.021 54,98 0.027 N/A 1.5
Ethyl Benzene 0.055 146.6 0.073 14 6,442
Fcmnaldehyde 0.380 1,007.90 0.504 N/A 0.9
Hexane 0.298 788.45 0.394 659 13,689
Naphthalene 0.002 5.96 0.003 N/A 0.35
com' 0.004 10.08 0.005 N/A 0.013
Propylene Oxide 0.050 132.86 0.066 N/A N/A
Toluene 0.111 595,58 0.298 109 146,766
Xylenei 0.001 293.21 0.147 98 644
HAPs total) 1.625
1 P olycyc lic  Organic  Matte r (s e lec ted compound: Bento(a )pyrene)
2 . .

Mlxed is omers
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4.3.3.3 Air Modeling

Ambient a ir impacts  from the  Proposed Action emiss ions  were  eva lua ted us ing approved a ir
pollutant dispe rs ion mode ls .

Potentia l impacts  on ambient a ir qua lity from the  Proposed Action a lone , a s  we ll a s  in
combina tion with the  exis ting Griffith Energy, were  assessed us ing SCREENS and Vers ion 3
(Re lease  02035) of the  Indus tria l Source  Complex - Short Te rm mode l (ISCST3), both EPA
approved a ir qua lity dispe rs ion mode ls

These  mode ls  a re  mathematica l descriptions  of a tmospheric diffus ion and dispers ion, a llowing a
pollutant source  impact to be  ca lcula ted a t specified loca tions  out to dis tances  up to 50
kilome te rs . While  AERMOD has  been adopted a s  the  EPA guide line  mode l (replacing ISCST3
afte r November 9, 2006), a  full meteorologica l da ta  se t has  not ye t been established for the
prob e t a rea . Due  to this  factor, and because  the  proposed power plant is  a  minor source , ADEQ
has agreed tha t the  use  of ISCST3 is  acceptable  for analyzing the  emission effects  of the
Proposed Action

The  impact ana lysis  was used to de te rmine  the  maximum ground leve l impacts  of the  Proposed
Action a lone  a nd combine d with Griffith Ene rgy. The  re sults  we re  compa re d with the  NAAQS
and AAAQG va lues . The  goa l of the  mode ling was  to demonstra te  tha t the  NAAQS and
AAAQG va lues  would not be  exceeded by the  mode led potentia l maximum impacts  from the
Proposed Action and Griffith Ene rgy

In accordance  with the  a ir qua lity impact ana lys is  guide lines  deve loped by EPA (40 CFR part 51
Appe ndix W: Guide line  on Air Qua lity Mode ls ), the  ground le ve l impa ct a na lys is  include s  the
following assessments

4 - 1 3



Table 4-4 Maximum Potential Impact from Refined Modeling

Pollutant Averaging Time

Modeled Concentration (pg/m3

Proposed Action
Proposed Action and

Griffith Energy Combined
0.091 8.38

son 3-hour 6.4 8.28
24-hour 0.92 2.37
Annua l 0.070 0.31

CO 1 -hour 12.5 590.4
8-hour 2.47 93.94

P M,0/P M2.5 24-hour 0.74 13.9
Annua l 0.039 1 .42

n02 Annua l
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Impacts  in s imple , intennedia te , and complex te rra in,

Aerodynamic e ffects  (downwash) due  to nearby building(s) and s tructures , and

Impa cts  from inve rs ion bre a kup (fumiga tion).

S imple , inte rmedia te , and complex te rra in impacts  were  assessed for a ll meteorologica l
conditions  tha t would limit the  amount of fina l plume  rise  because  plume  impaction on e leva ted
te rra in might cause  high ground leve l concentra tions , especia lly under s table  a tmospheric
conditions .

4.3.3.3.1 Evaluation of Compliance with NAAQS

The  maximum facility impacts  ca lcula ted firm each of the  mode ling ana lyses  described above
are  summarized in table  4-4.

To de te rmine  the  overa ll a ir qua lity impacts , the  modeled concentra tions  were  added to the
maximum background ambient a ir concentra tions  and then compared to the  applicable  NAAQS.

Background ambient a ir qua lity da ta  for the  Proposed Action were  provided by the  ADEQ a ir
assessment section. Ambient NOT, SQQ, PMl0> PM2.5, and CO data were collected at various
monitoring sta tions around Mohave County and have  been deemed adequate  for use  in
eva lua ting impacts  from the  Proposed Action.

.5 . »pg/m = mlcrogmms per cubic meter

Maximum ground leve l impacts  due  to opera tion of the  Proposed Action a re  shown toge the r with
the  background concentra tions  and re levant NAAQS in table 4-5. Us ing the  conse rva tive
assumptions described earlie r, the  results  indica te  tha t the  Proposed Action would not cause  or
contribute  to viola tions  of any s ta te  or Federa l a ir qua lity s tandards .
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Table 4-5 Modeled Maximum Project Impacts with Griffith Energy

Pollutant
Averaging

Time

Maximum
Combined

Facility
Impact

(HQ1M")

Background
(Ag/m )

Total
Impact

(Ag/m")

NAAQS
(pp/M")

Percent of NAAQS
Modeled

Combined
Facility
Impact

Total
Impact

8 4 12 100 8% 12%

son

3-hour 8 246 254 1300 1% 20%
24-hour 2 52 54 365 1% 15%
Annua l 0.3 6 6 80 <1 % 8%

CO
1 -hour 590 582 1,172 40,000 2% 3%
8-hour 94 582 676 10,000 1% 7%

PM10
24-hour 1 4 46 60 150 9% 40%
An n u a l 1 14 15 50 3% 31%

Table 4-6 Summary of AAQG Modeling Results for Project

AAAQG
Pollutant

1-Hour
Impact

(pg/m3)

1 -Hour
AAAQG
(use/m")

24-Hour
Impact

(Ag/m*)

24-Hour
AAAQG
(pp/M°)

Annual
Impact

(ugIm")

Annual
AAAQG
(Ag/m")

1 ,3-Buta diene 3.88E-04 7.20E+00 2.63E-05 I .90E+00 2.09E-06 6.70E-02

Ace ta lde hyde 3.71E-02 2.30E+03 2.51E-03 1 .40E+03 2.00E-04 5.00E-01

Acrole in 5.94E-03 6.70E+00 4.00E-04 2.00E+00

Ammonia 8.42E-01 1 .40E+02

Be nze ne 1.11E-02 6.30E+02 7.50E-04 5.10E+01 6.00E-05 1.40E-01

MEthylbenzene 2.97E-02 4.50E+03 2.01E-03 3.50E+03

Form a lde hyde 2.04E-01 2.00E+01 1.38E-02 1.20E+01 1.09E-03 8.00E-02

He xa n e 1.60E-01 5.30E+03 1 .08E-02 1 .40E+03

Naphtha lene 1.21E-03 6.30E+02 8.00E-05 4.00E+02

P ropyle ne
O xid e

2.69E-02 1.50E+03 1.82E-03 4.00E+02 1 .40E-04 2.00E+00

Tolue ne 1.21E-01 4.70E+03 8.15E-03 3.00E+03

Xyle ne s 5.94E-02 5.50E+03 4.01E-03 3.50E+03
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gym" = micrograms per cubic meter

4.3.3.3.2 Eva lua tion of Com plia nce  with AAAQG Va lue s

The  proce dure  de s cribe d a bove  for de te rmining crite ria  polluta nt impa cts  wa s  a ls o followe d in
de te miining the  a mbie nt impa cts  of noncrite ria  polluta nts  for de mons tra ting complia nce  with the
AAAQG. The s e  guide line s  de fine  a llowa ble  I-hour,  24-hour,  a nd a nnua l a ve ra ge conce ntra tions
for noncrite ria  polluta nts  to prote ct public  he a lth. Ta b le 4-6 summa rize s  the  re sults  of the
a na lys is  for the  P ropos e d Action. The  va lue s  a re  pre s e nte d in s cie ntific  nota tion (e .g., l.00E+02

1.00 X 10 100)

Ag/m" = micrograms per cubic meter

The  combine d e mis s ions  from the  P ropos e d Action a nd Griffith Ene rgy we re  a ls o e va lua te d for
com plia nce  with the  AAAOG. The  a na lys is  s hows  tha t the  m ode le d a m bie nt conce ntra tions  of
e a ch of the  noncrite ria  polluta nts  e mitte d from the  combine d fa cilitie s  would be  be low a ll
AAAQG s ta nda rds



Table 4-7 Summary AAAOG Combined Modeling Results for NAEP and Griffith

AAAQG
Pollutant

1-Hour
Impact

(my/m")

1 -Hour
AAAQG

(pglm3)

24-Hour
Impact

(IJg/m3)

24-Hour
AAAQG
(pQIm3)

Annual
Impact

(us/m")

Annual
AAAQG
(pg/m3)

1 ,3-Butadiene 1.78E-03 7.20E+00 2.90E-04 1.90E+00 2.00E-05 6.70E-02

Aceta ldehyde 1.67E-01 2.30E+03 2.76E-02 1 .40E+03 1.99E-03 5.00E-01

Acrole in 2.76E-02 6.70E+00 4.63E-03 2.00E+00

Ammonia 1.69E+00 1 .40E+02

Benzene 6.57E~02 6.30E+02 1.16E-02 5.10E+01 1 .04E-03 1 .40E-01

MEthylbenzene 1.51E-01 4.50E+03 2,58E-02 3.50E+03

Formaldehyde 9.46E-01 2.00E+01 1.57E-01 1.20E+01 1.12E-02 8.00E-02

Hexa ne 7.26E-01 5.30E+03 1,20E-01 1 .40E+03

Naphthalene 8.15E-03 6.30E+02 1 .46E-03 4.00E+02

Propylene Oxide 4.45E+00 1.50E+03 2.37E-01 4.00E+02 3.77E-02 2.00E+00

Toluene 6.12E-01 4.70E+03 1.04E-01 3 .00E+03

Xylenes 3.20E-01 5.50E+03 5.52E-02 3.50E+03

I _
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Ta b le 4-7 shows tha t the  modeled ambient concentra tions  of each of the  noncrite ria  pollutants
e mitte d firm the  combine d fa cilitie s  would be  be low a ll AAAQG s ta nda rds .

, _ . .
pg/m - mlcrogmms per cubic meter

The  Proposed Action would comply with annua l emiss ion limits  pre scribed for a  minor a ir
emiss ion source  and would be  subject to the  annua l emiss ion limits  tha t would be  a t or be low the
following le ve ls :

•

•

•

•

•

pox

CO

VOC

s ox

PM10

40 tons per year

100 tons per year

40 tons per year

40 tons per year

15 tons per year

There fore , impacts  to a ir qua lity would be  less  than the  applicable  a ir qua lity s tandards  for the
Proposed Action.

4.3.4 No Action Alternative

Under the  No Action Alte rna tive , the  proposed power plant would not be  built, and impacts  to a ir
resources  in the  a rea  would remain the  same as  those  under exis ting conditions . This  would not
increase  the  concentra tions of crite ria  a ir pollutants  and encroach upon sta te  and/or Federa l
ambient a ir qua lity s tandards  or Federa l Class  I vis ibility s tandards .
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4.4 BIOLOGICAL RESOURCES

The  biologica l re sources  within the  ROI of the  Proposed Action include  vege ta tion species
wildlife  species , and threa tened, endangered, and sensitive  wildlife  and vegeta tion species
Impacts  to the  biologica l resources  within the  ROI of the  Proposed Action were  assessed taking
into cons ide ra tion the  adj cent infra s tructure  and human activity, the  type  of cons truction tha t is
to occur a t the  NAEP property, and the  habita t types present

Is sues

Potentia l e ffects  on wildlife  specie s

Potentia l e ffects  on vege ta tion

Potentia l effects on threatened, endangered, and sensitive  species

4.4.1 Vegetation

Significance  Crite ria

A s ignificant impact on vege ta tion and we tlands /ripa rian a reas  would re sult if any of the
following were  to occur from cons truction or ope ra tion of the  P roposed Action

Loss  to any popula tion of sens itive  plants  tha t would jeopardize  the  continued
exis tence  of tha t popula tion

Loss  to any popula tion of plants  tha t would result in a  species  be ing lis ted or
proposed for lis ting as endangered or threa tened

Introduction or increase  in spread of noxious  weeds

Loss  of a  Federa l or s ta te  protected wetland(s), as  defined by section 404 of the  CWA
or othe r applicable  regula tions

Indirect loss  of we tlands  or ripa rian a reas  caused by degrada tion of wa te r qua lity
divers ion of wa te r sources , or e ros ion and sedimenta tion resulting from a lte red
drainage patterns

4.4.1.1 Proposed Action

Most impacts  to vege ta tion would be  minimal due  to the  exis ting infras tructure  and human
activity a lready in place  adjacent to the  P roposed Action a t the  Griffith Power P lant. in addition
there  a re  only 8 acres  of dis turbance , mddng the  impacts  to vege ta tion in the  a rea  minimal
Potentia l impacts  to vege ta tion would be  associa ted with ground dis turbance  re la ted to
construction of the  Proposed Action. Pennanent vege ta tion loss  would occur due  to placement
of new s tructures  and associa ted with cons truction of facilitie s . An accidenta l take  of sens itive
vege ta tion would be  minimal, and it is  unlike ly to jeopardize  the  continued exis tence  of the
popula tion. It is  a lso unlike ly tha t a  take  of any vege ta tion specie s  within the  ROI would re sult
in a  species  be ing lis ted or proposed for lis ting as  threa tened or endangered. It is  possible  tha t
the  Proposed Action would facilita te  the  spread of a  noxious  weed species  in the  ROI if noxious
weeds occur in the  site , especia lly in the  disturbed area  in the  northwest comer because  the  area
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is  a lready dis turbed by the  exis ting adj cent infras tructure , and noxious  weeds  thrive  in dis turbed
areas . However, no popula tions of noxious weed species  have  been identified on the  s ite .

4.4. 1.2 No Action Alternative

The  no action a lte rna tive  would not change  exis ting conditions  a t the  NAEP property and,
therefore , would have  no impact on vegeta tion species in the  area .

4.4. 1.3 Wetlands and Riparian

No we tlands  or ripa rian vege ta tion a re  pre sent in the  ROI (Avant, 2007). The re fore , the re  would
be  no loss  of a  Federa l or s ta te  protected wetland under the  Proposed Action and the  No Action
Alte rna tive .

4.4.2 Wildlife

Sign ific a nc e  Crite ria

Impacts  to wildlife  would occur when habita ts  or individua ls  a re  dis turbed or los t during the
Proposed Action construction or opera tion. The  s ignificance  of the  impact depends  in pa rt on the
se ns itivity of the  popula tion. A s ignifica nt impa ct on wildlife  would re sult if a ny of the
following were  to occur from cons truction or ope ra tion of the  P roposed Action:

Loss  to any popula tion of sens itive  wildlife  tha t would jeopa rdize  the  continued
exis tence  of tha t popula tion

Loss  to any popula tion of animals  tha t would result in the  species  be ing lis ted or
proposed for lis ting as endangered or threatened

Introduction of constituents  into a  wa te r body (such as  brine  disposa l ponds) in
concentra tions tha t could cause  adverse  e ffects  on wildlife

Inte rfe rence  with the  movement of any na tive , re s ident, or migra tory wildlife  specie s
for more  than two reproductive  seasons

Loca l loss  of wildlife  habita t (compared to tota l ava ilable  re sources  within the  a rea )
or ha bita t productivity

Inte rfe rence  with nesting or breeding periods of any species

Reduction in the  range  of occurrence  of any wildlife  species

4.4.2.1 Proposed Action

Potentia l impacts  to wildlife  a ssocia ted with construction of the  Proposed Action a re  expected to
be  minimal because  power genera tion facilities  and human activity a re  a lready in place  adjacent
to the  NAEP prope rty. Cons truction activitie s  a ssocia ted within the  P roposed Action would
tempora rily dis turb birds , reptile s , and big game  mammals  utilizing these  habita ts . The  short-
te rm displacement of wildlife  would be  re la ted to the  increased activity and noise  associa ted with
construction. This  would especia lly impact any bird species  tha t may be  migra ting through the
a rea . In addition, direct morta lity could occur for any sma ll mammals  and reptile s  tha t may use
the  a rea  for habita t.
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Impact to wildlife  would be  le ss  than s ignificant because  the  NAEP project would only dis turb
a pproxima te ly 8 a cre s , re sulting in minima l long-te nn ha bita t loss  for wildlife . The  ha bita t
encounte red within the  NAEP prope rty is  wide ly dis tributed in the  region, the re fore , loss  of this
habita t would ne ithe r a ffect the  viability of any specie s , nor inte rfe re  with the  movement of any
specie s  for more  than two reproductive  sea sons . Loss  to sens itive  wildlife  will be  unlike ly,
would not jeopardize  a  popula tion, and would not re sult in the  lis ting or the  proposed lis ting of a
species  as  endangered or threa tened. It is  not anticipa ted tha t the re  will be  an introduction of
cons tituents  into any wa te r body. It is  a lso unlike ly tha t the  proposed action will inte rfe re  with
nesting or breeding periods or reduce the  range of any species.

I
I
I
I
I
I

4.4.2.2 No Action Alternative

The  No Action Alte rna tive  would not change  exis ting conditions  a t NAEP prope rty and,
the re fore , would have  no impact on wildlife  species .

4.4.3 Special Status Plant and Wildlife Species

Significance  Crite ria

A s ignificant impact on endangered or threa tened species  or the ir critica l habita ts  would re sult if
any of the  following were  to occur from cons truction or ope ra tion of the  Proposed Action:

Jeopardizing the  continued existence  of a  Federa lly lis ted species

Loss  of individua ls  of a  popula tion of species  tha t would re sult in lowering a  species
status (e .g., from threatened to endangered)

Adve rse ly modifying Critica l Habita t to the  degree  tha t it would no longe r support the
species  for which it was designated

Modifica tion of habita t used by specia l s ta tus  species  for res ting, nes ting, feeding, or
escape cover

I
I
I
I
I
I
I

4.4.3.1 Proposed Action

The construction and opera tion of the  Proposed Action is  not expected to have  any adverse
impacts  on Federa l and/or s ta te  lis ted wildlife  and plant species  of specia l concern. Based on
s ite -specific surveys  tha t we re  conducted for Griffith Ene rgy (Griffith, l998b), seve ra l specie s
may occur in the  ROI. No surveys  were  conducted for these  species  in the  ROI for the  Proposed
Action. However, the  surveys  did not identify the  presence  of any Federa l- and/or s ta te -lis ted
wildlife  or plant specie s  of specia l conce rn. The re fore , it is  unlike ly tha t any of the  potentia l
species  would occur in this area. Impacts  would be  short-tenn and minima l

Impact to endangered species and Critica l Habita t a reas would be  less  than significant because
there  are  no known occurrences on the  NAEP property or nearby areas and there  are  only 8 acres
of dis turbance  associa ted with development of the  proposed power plant
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4.4.3.2 No Action Alternative

The  No Action Alte rna tive  would not change  exis ting conditions  a t the  NAEP prope rty and,
therefore , would have  no impact on specia l s ta tus species in the  area .

4.5 CULTURAL RESOURCES

The  Proposed Action is  not expected to impact cultura l re sources . As  previous ly noted,
reconna issance  surveys  for Griffith Energy tha t included the  Proposed Action (Ezzo and Spiith,
1998) encounte red no cultura l re sources . A recent Cla ss  Ill survey of the  NAEP prope rty (Jolly
and Spiith, 2007) a lso found no e ligible  cultura l resources .

Is sues

Potentia l e ffects  on any prope rtie s  or s ite s  lis ted in or e ligible  for the  Na tiona l Regis te r of
His toric P la ce s

Potentia l e ffects  on any Na tive  American Traditiona l Cultura l P rope rtie s  (TCPs) or
traditiona l va lue s

Eva lua ting cultura l resources  or TCPs involves  two dis tinct subse ts  of concern. These  subse ts
can overlap to a  greater or lesser extent, depending on interests  and perspectives of the  evaluator,
but for present purposes , it is  s imples t to re ta in the  ca tegories  of prehis toric and his toric cultura l
resources and TCPs.

4.5.1 Prehistoric and Historic Cultural Resources

Sign ific a nc e  Crite ria

A s ignificant impact on cultura l re sources  would re sult if any of the  following were  to occur
from cons truction or ope ra tion of the  Proposed Action:

Damage  to or loss  of a  s ite  of a rchaeologica l, triba l, or his torica l va lue  tha t is  lis ted, or
e ligible  for lis ting, on the  Na tiona l Re gis te r of His toric P la ce s  (NRHP)

Adverse  impacts  to NRHP e ligible  propertie s  tha t cannot be  sa tis factorily mitiga ted as
de te rmined through consulta tion with the  S ta te  His toric Prese rva tion Office , Tribes , and
other interested parties

The  Proposed Action is  loca ted within the  Bas in and Range  phys iographic province . Although
this  region has, in genera l, been sparse ly inhabited, it has  been utilized by human socie ties  for a t
leas t 12,000 years . Evidence  of human occupa tion is  preserved in prehis toric and his toric s ites
and in isola ted cultura l a rtifacts  and fea tures . Many classes  of known prehis toric and his toric
resources  tend to be  clus te red in the  genera l vicinity of traditiona l tra ils  and his toric
transporta tion condors , and the  tra ils  and transporta tion corridors  themse lves  a re  cultura l
resources.

Classes  of prehis toric resources  found in the  region include  but a re  not limited to rock she lte rs ,
a rtifact sca tte rs  (pa rticula rly Ethic sca tte rs), rock rings  and clea red circles , tra ils , rock a rt, and
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hea rths  or roas ting pits . Common his toric s ite  cla sses  include  but a re  not limited to a rtifact
sca tte rs , his toric roads , ra ilroad corridors  and associa ted facilitie s , mining prospects , and cla im or
survey ca lms .

I
I
I
I
I
I
I
I
I

Available  inventory information and more  gene ra l s tudies  of the  region indica te  tha t prehis toric
and his toric s ites  a re  not genera lly abundant in the  open basin a reas like  the  Sacramento Valley,
pa rticula rly in the  open fla ts  where  wa te r and na tura l she lte r a re  Olen limited. Dames  and
Moore  (l996) for the  nea rby Kinsman-Havasu Transmiss ion Project sugges ted tha t prehis toric
and his toric s ite  density could be  expected to be  less  than four to five  s ites  per square  mile  or one
s ite  eve ry 2 to 3 miles  a long a  linea r condor. Higher s ite  dens itie s  can reasonably be  expected
in the  Hualapa i Mounta ins , where  wate r, na tura l she lte r, and plant, animal, and minera l resources
are  more  abundant approximate ly 4 miles  to the  east. Dames and Moore  a lso assumed, on the
bas is  of ava ilable  s tudies , tha t prehis toric and his toric s ite s  would be  most abundant in foothill
areas, on certa in ancient pediments covered with desert pavement, a t tool stone source areas, and
a long his toric tra nsporta tion condors .

Within this  context, cultura l re sources  tha t may potentia lly be  a ffected by the  Proposed Action
must be  eva lua ted for e ligibility for lis ting on the  NRHP, and those  which a re  e ligible  or
currently lis ted a re  deemed "his toric propertie s ." Section 106 process ing, or pa ra lle l process ing
under a  separate  programmatic agreement as permitted under 36 CFR part 800, then proceeds to
the  identifica tion of e ffects  on his toric propertie s  and the  furthe r de te rmina tion of whe the r
potentia l e ffects  to his toric properties  a re  ca tegorized as  no effect, no adverse  e ffect, or adverse
effect. If adverse  e ffects  a re  identified, avoidance  or trea tment plans  may be  deve loped.

No his toric propertie s  have  been identified tha t would be  a ffected by the  Proposed Action. There
would be  no damage  to or loss  of any known s ite  of a rchaeologica l, triba l, or his torica l va lue  tha t
is  lis te d or e ligible  for lis ting on the  NRHP

4.5.2 Traditional Cultural Properties

Signific ance  Crite ria

A s ignifica nt impa ct on Na tive  Ame rica n re ligious  conce rns  would re sult if a ny of the  following
were  to occur from construction or opera tion of the  Proposed Action

Loss  or degrada tion of a  TCP or sacred s ite , or if the  property or s ite  is  made  inaccessible
for future  use

Dis turbance  of any human remains  including those  inte rred outs ide  of formal cemete ries

Unmitiga ted adverse  e ffect to a  TCP de te rmined to be  NRHP e ligible  or identified as
importa nt to tribe s

The  Proposed Action is  loca ted within the  traditiona l tenitorie s  of seve ra l tribes . These  tribes
may include  individua ls  who utilize  the  vicinity of the  P roposed Action to ma inta in a spects  of
the ir traditiona l cultures . The  Hua lapa i Tribe  (1999) conducted an e thnographic s tudy for
Griffith Energy and identified some of the  concerns  they have  in the  genera l s tudy a rea . Proper
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triba l consulta tion and communica tion processes  would be  and are  presently be ing undertaken to
identify sens itive  loca litie s  in or surrounding the  P roposed Action.

One possible  issue  of concern is  potentia l dis turbance  of undocumented human remains.
Procedures  for consulta tion with triba l groups  rega rding unavoidable  or unanticipa ted
dis turbance  of human remains  and funera ry objects  a re  specified in the  1992 Native  American
Graves  Protection and Repa tria tion Act and amendments  to the  Arizona  Antiquitie s  Act.
Another issue  of potentia l concern is  dis turbance  to loca litie s  or na tura l fea tures  named in
traditiona l s torie s . One  of these  loca litie s  in the  a rea  is  Hua lapa i Peak, which is  a  dis tinctive
named loca lity in the  traditiona l s torie s  of the  Hua lapa i Tribe .

The  Hua lapa i Tribe  conducted a  survey of the  NAEP property during 2007. No TCPs or sacred
s ite s  have  been identified by tribes  within the  NAEP property, and the  Proposed Action would
not impa ir access  to any known sacred s ite  for future  use . There  is  no fonta l cemete ry or any
known human rema ins  within the  NAEP prope rty. The re fore , the re  is  no known potentia l to
dis turb any human remains . However, if human remains  a re  encounte red during the  Proposed
Action, a ll work would be  ha lted and the  tribes , S ta te  His toric P rese rva tion Office  (SHPO), and
Weste rn would be  notified. The  Proposed Action is  loca ted within the  viewshed of the  Hua lapa i
Peak, which is  of traditiona l importance  to the  Hua lapa i Tribe . Howeve r, the  P roposed Action
would not appreciably a lte r the  characte r of tha t viewshed.

4.5.3 Proposed Action

surface  or subsurface  prehis toric or his toric re sources . The  recent Class  III survey of the  NAEP

Accordingly, no impacts  to cultura l prope rtie s , including TCPs, a re  expected to occur from
insta lla tion, opera tion, or maintenance  of the  Proposed Action.

4.5.4 No Action Alternative

The  No Action Alte rna tive  would not involve  deve lopment of additiona l fa cilitie s , and the re
would be  no additiona l e ffect to cultura l or his toric propertie s  in the  a rea .

4.6 LAND USE AND RECREATION

This  section ana lyzes  the  potentia l e ffects  to exis ting and planned land uses , including res identia l
uses , for each a lte rna tive . For the  purposes  of this  discussion, "short-tenn" has  been defined as
the  period during construction and shortly thereafte r, and "long-tenn" has  been defined as  the
life  of the  Proposed Action and beyond.

Is sues

•

•

Potentia l e ffects  on current and planned land uses

Potentia l e ffects  on residentia l and recrea tiona l uses
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Significance  Crite ria

A s ignificant impact on land use  and agricultura l practice s  would re sult if any of the  following
were  to occur from construction or opera tion of the  Proposed Action

Conflict with applicable  land use  plans , policie s , goa ls , or regula tions

Results  in nuisance  impacts  a ttributable  to incompatible  land uses

Conflict with exis ting or planned public utilitie s  and se rvices , wa te r conveyance
fa cilitie s , a nd/or utility rights -of-wa y

Foreclosure  of future  land uses

4.6.1 Proposed Action

The  Proposed Action would utilize  an undeve loped portion of the  pa rce l origina lly deve loped for
Griffith Ene rgy. The  P roposed Action would be  loca ted on a  40-acre  priva te ly owned pa rce l of
land within the  1-40 Indus tria l Comldor. Within the  40-acre  NAEP prope rty, approxima te ly 8
acres would be  developed for the  proposed power plant

The  planned land uses  for the  lands  surrounding the  1-40 Industria l Corridor include  Rura l
Development, Suburban Development, and Urban Development Areas as  shown o fig u re 3-3
Severa l areas near the  Proposed Action have been pla tted for subdivision, however, there  are
currently no housing deve lopments  in the  vicinity of the  Proposed Action as  shown on fig u re 3
3. The  nea res t re s idence  is  approxima te ly 2.5 mile s  northwest of the  NAEP prope rty. The re fore
the  Proposed Action would not be  expected to impact residentia l a reas

The  Proposed Action would be  in conformance  with the  Mohave  County Zoning Ordinance  and
planned land uses  in the  vicinity. No loca l land use  pennies , such as  conditiona l use  or specia l
use  pe rmits , would be  required by Mohave  County, given the  MX zoning of the  NAEP prope rty
Industria l land uses  on the  Proposed Action and within the  1-40 Indus tria l Corridor would be
compa tible  with Mohave  County's  previous ly planned land uses  for deve lopment a s  outlined in
the  amended Genera l P lan. The  Proposed Action is  loca ted in the  vicinity of exis ting indus tria l
deve lopment, which includes  the  Praxa ir facility tha t manufactures  specia lty gases , as  well as  a
prison. P ropose d fa cilitie s  for this  indus tria l pa rk include  a  Wa l-Ma rt dis tribution ce nte r
Envirote ch, a nd a  Nutribiote chnologie s , Inc. fa cility

Within the  MX zoning dis trict, fa cilitie s  be tween 0.25 and 1 mile  of any Fede ra l highway have a
he ight limit of 150 fe e t. The  P ropose d Action would be  within l mile  of 1-40, a nd the  ma ximum
height for the  proposed power plant exhaust s tacks would be  85 fee t. Therefore , the  Proposed
Action would comply with the  indus tria l pe rformance  s tanda rds  for the  MX zone

The  Proposed Action would be  deve loped on approximate ly 8 acres  of undeve loped land within
the  1-40 Indus tria l Corridor. Short-tenn indirect impacts  to nea rby res identia l a reas  may occur
during construction as  a  result of the  genera tion of dust and noise , the  physica l intrusion of the
construction employees  and equipment, and increased tra ffic volumes or de lays . A temporary
construction a rea  would be  utilized during the  construction phase  of the  Proposed Action. Dust
and vehicle  emiss ions  from cons truction activitie s  would be  limited and short-tenn as  a  re sult of
implementa tion of dust control measures  and dura tion of the  prob e t-re la ted construction
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During the  construction phase , public access  on Griffith and South Apache  Roads could be
temporarily disrupted a t some loca tions . These  short-te rm impacts  a re  not expected to be
s ignificant because  they would be  temporary during the  9- to 12-month construction period, and
the  closes t res idence  is  approximate ly 2.5 miles  northwest of the  Proposed Action.

The  Proposed Action would not have  any appreciable  long-te rm adverse  impacts  on the
surrounding land uses because  of the  localized nature  of disturbance  and because  no existing
res idences  or othe r sens itive  land uses  were  identified in the  immedia te  vicinity. The  Proposed
Action would be  compa tible  with the  county's  zoning regula tions  and planned land uses  for the
1-40 Indus tria l Corridor and would comply with the  indus tria l pe rformance  s tanda rds  for the  MX
zone . Because  the  Proposed Action would be  compatible  with the  current zoning regula tions  and
the  Genera l P lan's  planned land uses  for the  Proposed Action, no long-tenn impacts  to planned
land uses  from the  construction and opera tion of the  Proposed Action are  expected.

The  Proposed Action would not have  any appreciable  short-tenn or long-tenn adverse  impacts
on the  surrounding land uses because of the  localized nature  of disturbance and because no
exis ting re s idences  or othe r sens itive  land uses  were  identified in the  immedia te  vicinity.
Therefore , the  Proposed Action would not be  expected to result in nuisance  impacts  to res identia l
a reas  a ttributable  to incompatible  land uses .

The  Proposed Action would be  compa tible  with the  county's  zoning regula tions , planned land
uses for the  1-40 Industria l Con'idor, and the  Genera l P lan's  planned future  land uses  for the  land
area  a ffected by the  Proposed Action, the re fore , no conflicts  with othe r exis ting or planned
se rvices , facilitie s , or rights -of-way a re  anticipa ted.

The  future  land uses  for the  properties  a ffected by the  Proposed Action a re  outlined in Mohave
County's  amended Gene ra l P lan a s  indus tria l. The  NAEP prope rty is  loca ted in the  vicinity of
exis ting indus tria l deve lopment, which includes  the  exis ting Griffith Ene rgy prope rty, the  P raxa ir
fa cility, a nd a  prison. P ropose d fa cilitie s  for this  indus tria l pa rk include  a  Wa l-Ma rt dis tribution
cente r, Envirotech, and a  Nutribiotechnologie s , Inc. facility. The  P roposed Action would re sult
in long-te rm foreclosure  of the  prope rty for uses  othe r than indus tria l, however, indus tria l land
uses  on the  NAEP prope rty and within the  1-40 Indus tria l Corridor would be  compa tible  with
Mohave  County's  previously planned land uses  for deve lopment as  outlined in the  amended
Genera l Plan.

The  planned land uses  for the  lands  surrounding the  1-40 Industria l Corridor include  Rura l
Development, Suburban Development, and Urban Development Areas  as  shown on figu re 3-4.
The  Proposed Action would not preclude  the  planned future  land uses  for nearby properties .

4.6.2 No Action Alternative

The  No Action Alte rna tive  would re sult in no new impacts  to exis ting or planned land uses  in the
a rea . Ope ra tion of the  exis ting indus tria l fa cilitie s  loca ted within the  1-40 Indus tria l Corridor
would continue  and the  Proposed Action would not be  cons tructed. There  would be  no conflicts
with exis ting land use  policies  or uses  and no e ffect on potentia l future  uses  associa ted with the
Proposed Action.
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4.7 TRANSPORTATION

1-40 provides  the  primary access  to the  Proposed Action. Haul Road is  loca ted a long the  north
boundary of the  NAEP property and connects  with 1-40. The  proposed power plant is  a lso
access ible  from South Apache  Road, which connects  with 1-40 via  the  Griffith inte rchange  to the
south. In a ddition, the  BNSF ra ilwa y line  provide s  ra il s e rvice  to the  e xis ting Griffith Ene rgy,
which is  adjacent to the  Proposed Action.

Is s ues

Employees  commuting to the  proposed power plant during construction

Proposed power plant employees commuting on 1-40 and arteria l s tree ts

Suitability of existing access roads and constructed roads for access into proposed power
pla nt

S ig n ific a n c e  Crite ria

Significa nt impa ct on tra nsporta tion would re sult if the  following we re  to occur from
construction or opera tion of the  Proposed Action:

Increase  in number of vehicles  transporting hazardous materia ls  tha t would crea te
additiona l danger to motoris ts

Increases  in tra ffic tha t exceed a  leve l of se rvice  es tablished by the  loca l or s ta te
transporta tion management agency

Creation of road dust and/or severe  road damage a t levels that create  hazardous situations
for motoris ts  and pedestrians

Cause  ma jor tra ffic de lays  on a  primary transporta tion condor

Conflicts  with tra nsporta tion rights -of-wa y

4.7.1 Proposed Action

Impacts  on transporta tion for cons truction of the  P roposed Action would be  short-te rm. Tra ffic
on Apache  Road would be  inte rrupted to pe rmit cons truction of a  tempora ry equipment de live ry
cross ing and for de live ry of project facility components . Othe r tra ffic e ffects  re la ted to the
Proposed Action would include  da ily commuting by cons truction employees  and othe r
cons truction-re la te d de live ry tra ffic.

Access  to the  proposed power plant would be  via  the  Griffith inte rchange  of 1-40, which trave ls
north-south near the  Proposed Action. From the  Griffith inte rchange , access  to the  proposed
power plant would be  wes t on Griffith Road, then approxima te ly 1.7 mile s  north on South
Apache  Road, then east on Haul Road to the  proposed power plant entrance . Heavy equipment
de livery trucks would use  a  separa te  entrance  from Haul Road into the  proposed power plant.
Currently, the  Griffith inte rchange  is  used by Griffith Ene rgy facilitie s  employees , P raxa ir
employees , and minor loca l tra ffic. The  increase  in usage  of the  Griffith inte rchange  is  not
expected to exceed the  design capacity for traffic levels  on these  roads.

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

4-25



Northern Arizona Energy Draft Environmental Assessment

All equipment and mate ria l de live rie s  would utilize  the  proposed power plant access  via  South
Apache  Road and Haul Road. Truck de live rie s  of equipment and ma te ria ls  would occur from the
initia l cons truction notice  to proceed through the  entire  dura tion of the  Proposed Action.

Construction of the  Proposed Action would be  expected to occur over a  9- to 12-month period.
Activitie s  typica lly ta ke  pla ce  5 to 6 da ys  a  we e k. While  e mployme nt le ve ls  would fluctua te
each month, peak employment would occur a t month 4 with a s  many as  162 workers . It is
expected tha t most of these  construction workers  would commute  to the  Proposed Action via  I-
40, re sulting in an increase  in tra ffic during peak pe riods . During ope ra tions  tra ffic increases
would be  minima l a s  a  re sult of ma intenance  activitie s  and the  community of two to four
permanent employees . Employee-genera ted tra ffic is  not expected to cause  tra ffic de lays  or
diminished leve ls  of se rvice . Pa rking would be  ava ilable  in des igna ted a reas  within the  NAEP
prope rty.

Licensed vendors  would be  contracted for the  transport of hazardous materia ls  and wastes ,
including both fue ls  and non-fue l substances, and are  eva lua ted in section 4.12 .- Health and
Safe ty. Over-the-road hazards associa ted with the  transport of hazardous materia ls  and wastes
would be  minimized by adherence  with the  applicable  U.S . Department of Transporta tion and
ADOT re gula tions .

Cons truction tra ffic would increase  tra ffic leve ls  on 1-40 for the  dura tion of cons truction
activitie s , however, increases  in tra ffic leve ls  occurring a t any one  time  would be  expected to fa ll
within the  current capacity of the  highway. Tra ffic conges tion on highways  is  measured us ing a
Leve l of Se rvice  (LOS) grading sys tem. 1-40 is  ra ted with LOS A, which describes  a  free  flow
condition tha t corre sponds  to 0 to 0.20 volume/capacity ra tio (Arizona  Department of
Transporta tion, l 999). Roadway segments  with LOS A have  substantia l excess  capacity.
Project-re la ted increases  in tra ffic leve ls  would be  tempora ry.

Safe ty practices, such as use  of construction cones or banters , Hag persons, lights , warning signs,
and walkways, would be  implemented to reduce  impacts  to public trave l and safe ty as  needed.

Impacts  to public hea lth and sa fe ty associa ted with project-re la ted tra ffic a re  eva lua ted in section
4.12 Hea lth and Safe ty. Impacts  to motoris ts  and pedestrians  from fugitive  dust a ssocia ted
with vehicula r tra ffic during construction and opera tion of the  Proposed Action a re  expected to
be  unlike ly, and the re fore  not s ignificant with the  implementa tion of mitiga tion included a s  pa rt
of the  Proposed Action as  described in chapte r 2. Under implementa tion of these  mitiga tion
measures, health and safe ty impacts  would be  less than significant because  there  would be  no
anticipa ted hazards beyond limits  se t by hea lth and safe ty regula tory agencies .

Exis ting design and sa fe ty deficiencies  on 1-40 a re  like ly to be  compounded by the  construction
vehicle s , which in turn would like ly e leva te  the  potentia l for trucking accidents  and spills  a long
the  transporta tion route . Maintenance  of the  roadway surface  would reduce  potentia l impacts .

The re  would be  no ma jor tra ffic de lays  or conflicts  with exis ting transporta tion rights -of-way
from prob act-re la ted construction tra ffic on Haul Road, which does not access  any other exis ting
land use s  in the  vicinity of the  P roposed Action. Cons truction tra ffic turning on to Haul Road
from 1-40 is  not expected to cause  tra ffic de lays. If necessary, safe ty practices , such as  use  of
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construction cones or barriers, flag persons, lights, warning signs, and walkways, would be
implemented to reduce impacts to public travel and safety.

4.1.2 No Action Alternative

Under the No Action Alternative, there would be no increase in traffic levels on 1-40 or Apache
Road over existing levels. There would be no increased traffic hazards, no exceedance of
established level of service, and no changes to existing traffic patterns or use associated with the
Proposed Action.

4.8 VISUAL RESOURCES

Is s ues

• Potential effects of structures and facilities on scenic quality

Significance Criteria

The assessment of visua l impacts  was based on methodology described in the  BLM Visua l
Contra s t Ra ting Handbook (BLM Manua l Handbook 8431-l) in its  visua l contra s t ra ting sys tem.
Visua l impacts  may result from the  construction, opera tion, and/or maintenance  of the  Proposed
Action. The  measure  of potentia l adverse  impacts  on visua l re sources  is  typica lly the  degree  of
perce ived change  tha t would occur in the  landscape  as  a  result of project implementa tion (as  seen
from sensitive  viewpoints) and from the  e ffects  to the  aes the tic va lues  of the  landscape . Visua l
contra s t usua lly re sults  from:

• Landform modifications associated with facility construction,

Removal of vege ta tion required by project construction and opera tion, and/or

Introduction of new s tructures  to the  landscape

A significant impact on visual resources would result if any of the following were to occur from
construction or operation of the Proposed Action

Degradation of the scenic quality of the landscape as viewed in the foreground and
middleground distance zones from sensitive viewpoints

Predicted air pollutant emissions causing a change in visibility that would exceed Class I
standards

Conflict with visual standards identified by a Federal land management agency

Lighting not consistent with Mohave County lighting ordinance

Intrusion on a viewshed from a cultural resource that is registered (or eligible for
registration) with the NRHP or from a TCP identified as important to tribes

Visual interruption that would dominate a unique viewshed or scenic view
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4.8.1 Proposed Action

Impacts  to the  visua l re sources  in the  vicinity of the  Proposed Action from the  deve lopment of
the  proposed power plant and the  ancilla ry facilitie s  would occur as  short-te rm dis turbance  of the
landscape  by cons truction activitie s  and long-temi addition re sulting from the  addition of
facilitie s  to the  landscape . These  e ffects  would result from changes  to the  physica l se tting and
visua l qua lity of the  landscape  and how the  landscape  is  experienced from sensitive  viewpoints
including trave l routes , res idences , and wilderness areas. Over the  long-te rm life  of the  Proposed
Action, the  facilitie s  would introduce  new e lements  into the  landscape  tha t would a lte r the
exis ting form, line , color, and texture  of the  exis ting landscape .

Short-tenn impacts  to the  visua l cha racte r of the  Proposed Action's  landscape  would like ly occur
ove r the  cons truction pe riod. Activitie s  typica lly would take  place  five  to seven days  a  week.
There  would a lso be  tra ffic a ssocia ted with moving equipment ove r public highways  and loca l
roads . These  visua l intrus ions  would be  most noticeable  to trave le rs  on 1-40.

Long-te rm impacts  would re sult ham the  addition of the  Proposed Action to the  landscape . The
Proposed Action, pa rticula rly its  ta lle r fea tures , would cons titute  a  modera te  additive  visua l
impact because  they would be  a  noticeable  change  to a  previously undeveloped landscape . The
Proposed Action is  on priva te  land approximate ly 0.25 mile  wes t of 1-40 and would be  within the
viewshed of trave le rs  on the  highway, from res identia l a reas  in the  va lley, and in portions  of
wilde rness . The  proposed power plant would be  lit during pe riods  of da rkness , crea ting a
mode ra te  additive  visua l impact, cha racte ris tic for an indus tria l a rea . Lighting would be
designed to cause  the  least visua l intrusion.

Effects  to visua l re sources  from the  deve lopment of the  Proposed Action facilitie s  would re sult
from changes to the  physica l se tting and visua l qua lity of the  landscape  and from effects  on the
landscape  as  experienced from sensitive  viewpoints  including trave l routes , res idences, and
popula r use  a reas . The  Proposed Action would not s ignificantly change  the  characte r of the
exis ting landscape , as  the  associa ted facilities  would repea t the  form, line , color, sca le , and
texture  e lements  of the  exis ting Griffith Ene rgy facilitie s , which cha racte rize  the  exis ting
landscape and is  adjacent to the  Proposed Action.

The  Proposed Action facilitie s  would provide  additive  forms, lines , colors , and textures  to the
exis ting industria l characte r of the  landscape , as  they would be  within the  viewshed of trave le rs
on the  highway. The  geome tric, rectangula r block forms  of the  P roposed Action facilitie s  would
be  vis ible  from the  highway but would be  pa inted to ha rmonize  with landscape  colors  and the
exis ting plant facilitie s , and would re sult in a  low to modera te  contra s t with the  surrounding
landscape.

The  mos t vis ible  component of the  P roposed Action facilitie s  from a ll viewpoints  would be  the
exhaust s tacks. Each of the  four turbines would have  an a ttached exhaust s tack tha t would be
approximate ly 85 fee t ta ll and l() fee t in diamete r. The  four exhaus t s tacks  would crea te
additiona l columns  and ve rtica l forms tha t would be  obvious  to viewers  on 1-40. However, the
s tacks  would be  smalle r in sca le  than the  exis ting Griffith Energy exhaust s tacks  and cooling
towers , which range  in he ight from 90 to 150 fee t. Because  the  s tacks  would repea t the  exis ting
ve rtica l line  and columna r font, but would be  sma lle r in sca le  than the  exis ting Griffith Ene rgy
s tacks , they would be  difficult to disce rn when viewed from most viewing a reas , depending on
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the  angle  of view. The  P roposed Action would not be  vis ible  from exis ting or proposed
re s ide ntia l de ve lopme nts . The  P ropose d Action fa cilitie s  would be  difficult to disce rn from the
exis ting Griffith Ene rgy facilitie s  and the  surrounding facilitie s  a s  viewed from the  three
wilderness areas.

The  proposed power plant would not contribute  a  s team plume  from the  chille r module . The
time  of opera tion for a  peaking unit such as  NAEP in the  desert southwest would be  during hot
summer days . The  Proposed Action would not like ly be  in ope ra tion when the  ambient

plume . Norma lly, the  tempe ra ture  and humidity conditions  suitable  for plume  crea tion would
not occur any time  during the  yea r in this  clima te .

The  Proposed Action facilitie s  would be  a rtificia lly lit a s  necessa ry to enhance  the  sa fe ty of
pe rs onne l. Night lighting would incre a s e  the  vis ibility of the  fa cility to a ll vie wpoints . The
additive  light, gla re , or backsca tte r illumina tion vis ible  to sens itive  viewpoints  would be
minimize d by the  use  of dire ctiona l shie lding of lights . The  off-s ite  vis ibility a nd pote ntia l gla re
of the  lighting would be  res tricted by the  screening s tructures  to be  placed a round the  facility's
major equipment, specifica tion of non~gla re  fixtures , and placement of lights  to direct
illumina tion into only those  a reas  where  it is  needed.

The  Federa l Avia tion Adminis tra tion (FAA) requires  tha t any pe rmanent object tha t exceeds  an
overa ll he ight of 200 fee t above  ground leve l or exceeds any obstruction s tandard conta ined in
Fede ra l Avia tion Regula tion (FAR) pa rt 77 be  lighted with a  fla shing lighting sys tem. Because
the  exhaust s tacks are  85 fee t ta ll and more  than 3 nautica l miles  from the  nearest a irport (as  per
FAR pa rt 77), blinking sa fe ty lights  would not be  required.

There  would be  minimal short-tenn adverse  e ffects  to visua l resources  from the  construction and
opera tion of infras tructure  including gas , wa te r, and e lectric inte rconnections . These  required
infra s tructures  would be  ava ilable  to the  Proposed Action within the  NAEP prope rty boundary
and from the  adjacent Griffith Ene rgy prope rty.

KOPs were  se lected to represent viewpoints  from transporta tion routes  and nearby res identia l
subdivis ions (figu re 3-6). Figures 3-7 through 3-11 each depict a  s imula tion of the  Proposed
Action fa cilitie s  tha t would be  vis ible  from e a ch KOP.

KOP 1 provides  a  s imula ted view shown on figure 3-7 of the  Proposed Action from southbound
1-40 towards  Haul Road, which is  a t the  north boundary of the  NAEP prope rty. The  facilitie s  a re
s lightly sma lle r in sca le  than the  exis ting Griffith Ene rgy facilitie s , so tha t the  exis ting plant is
the  dominant fea ture . In addition, the  exhaust s tacks  of the  exis ting plant a re  skylines  aga inst the
Black Mounta ins  (in the  wilde rness), drawing the  a ttention of most viewers  from the  proposed
facilitie s , which a re  shorte r and a re  not skylines . The  proposed facilitie s  would provide  a  weak
contras t with exis ting industria l landscape  e lements . The  exis ting landscape  characte r would not
change

KOP 2 provides  a  s imula ted view shown on of the  Proposed Action from Haul Road and South
Apache  Road about 0.2 mile  from the  northwes t comer of the  NAEP prope rty. The  facilitie s  a re
in close  proximity to the  vie wpoint (fig u re 3-8), and would be  a  dominant fea ture  in the
landscape , obscuring the  backdrop of the  Hualapa i Mounta ins  to the  southeast. The  proposed
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facilitie s  would provide  a  weak contras t with exis ting indus tria l landscape  e lements , and the
overa ll industria l landscape  characte r would not change . The  exis ting landscape  characte r would
not change .

KOP 3 provides  a  s imula ted view shown on figure 3-9 of the  Proposed Action from South
Apache  Road about 0.85 mile  from the  southwest comer of the  NAEP property. The  view faces
northe a s t, providing a  vie w of the  fa cilitie s  to the  north of the  e xis ting Griffith Ene rgy fa cilitie s .
The  fa cilitie s  a re  s lightly sma lle r in sca le  tha n the  e xis ting Griffith Ene rgy fa cilitie s , which
would be  the  dominant industria l fea ture  in the  landscape . In addition, the  exhaust s tacks  of the
exis ting Griffith Ene rgy facilitie s  a re  skyline s  aga ins t the  Hua lapa i Mounta ins , which would a lso
draw the  a ttention of most viewers  from the  facilitie s , a s  the  Proposed Action would not include
any facilitie s  tha t a re  skylines  aga ins t the  mounta ins . The  proposed facilitie s  would provide  a
weak contras t with exis ting industria l landscape  e lements  The  exis ting landscape  characte r
would not change .

KOP 4 provides  a  s imula ted view shown on figure  3-10 of the  Proposed Action from South
Apache  Road nea r Dawson Drive  about 0.64 mile  north of the  northwest comer of the  NAEP
property. The  view faces  southeas t, providing a  view of the  facilitie s  a t a  close r dis tance  to the
viewer than the  exis ting Griffith Ene rgy facilitie s . As  seen from the  dis tance  and viewing angle ,
the  overa ll mass and strong vertica l e lements  of the  exhaust s tacks are  a  noticeable  addition to
the  e xis ting impa ct from the  e xis ting Griffith Ene rgy fa cilitie s . Although the  e xha us t s ta cks
would be  eas ily noticeable , the re  would be  a  weak contras t of the  proposed facilitie s  with the
exis ting landscape , re sulting in a  small increase  in the  industria l e lements  of the  rura l/industria l
landscape character.

Figu re  3-11 provides  a  s imula tion of the  Proposed Action from KOP 5, which is  on 1-40 1.6
mile s  southeas t of the  NAEP prope rty. As  shown in the  s imula tion, the  proposed NAEP
fa cilitie s  would be  northwe s t of the  e xis ting Griffith Ene rgy fa cilitie s . The  four CTGs  would be
vis ible  a s  regula rly spaced, geometric forms with s trong ve rtica l lines  tha t cons titute  an
incre me nta l impa ct of indus tria l fe a ture s  in a ddition to the  e xis ting Griffith fa cilitie s . The  Bla ck
Mounta ins  form a  backdrop in the  background dis tance  zone  tha t provides  some screening for
the  proposed NAEP facilitie s . The  proposed facilitie s  would provide  a  weak contra s t with
exis ting industria l landscape  e lements . The  exis ting landscape  characte r would not change .

Other sens itive  viewing a reas  include  tra ils  in the  nearby Wilderness  Areas  tha t provide
expans ive  views  of the  Sacramento Va lley, including the  NAEP prope rty. The  Thimble  Butte
tra ilhead is  loca ted on Outman Road a t the  north boundary of the  Warn Springs  Wilde rness . A
visua l s imula tion wa s  pre pa re d for the  Griffith Ene rgy (Griffith, l 998b) from this  loca tion. At
the  dis tance  of more  than 8 mile s , the  s imula ted Griffith Ene rgy facility was  ve ry difficult to
disce rn because  of the  small sca le  of the  facilitie s  re la tive  to the  surrounding landscape . At this
dis tance , the  facility would have  been vis ible  only if the re  were  a  s trong color contras t, a s  is
evident in the  appearance  of the  exis ting Praxa ir facility, which is  loca ted a t about the  same
dis tance  from the  KOP. The  tra il tha t extends  south into the  wilde rness  is  loca ted in a  dra inage
and does  not provide  views of the  Sacramento Valley and the  NAEP property.

Two tra ilheads  a re  loca ted a t the  wes t boundary of the  Mount Nutt Wilde rness . We  tra ils  extend
west into the  wilde rness . Both tra ilheads  a re  loca ted more  than 10 miles  northwest of the
proposed NAEP facilitie s . The  proposed facilitie s  would be  ve ry sma ll in sca le , and would not
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be  vis ible  to use rs  of the  tra ils  once  the  facilitie s  a re  pa inted to ha rmonize  with the  surrounding
landscape  colors .

The  ongoing economic and popula tion growth of Mohave  County is  expected to continue  into
the  future . The  visua l cha racte r of the  Proposed Action, pa rticula rly in and adj cent to the  1-40
Indus tria l Corridor, would continue  to change  a s  a  re sult of additiona l indus tria l deve lopment.

Long-te rm visua l impacts  re sulting from the  ins ta lla tion and ope ra tion of the  Proposed Action
would be  minimized by implementing mitiga tion focused on facility des ign measures .
Mitiga tion me a sure s  would include  pa inting pla nt fa cilitie s  with colors  s imila r to the  surrounding
dese rt landscape , principa lly tan, sand, and buff colors . Mitiga tion measure  would a lso include
se le cting pla nt lighting to re duce  lighting impa cts . Mitiga tion of surfa ce  dis turba nce  would
include  revegeta tion of dis turbed areas .

The  Proposed Action would result in an incrementa l increase  of the  industria l component of the
exis ting landscape , which conta ins  the  exis ting Griffith Ene rgy facilitie s  in a  rura l se tting. The
characte r of the  landscape  would continue  to be  more  indus tria lly modified, however, visua l
degrada tion of the  landscape  would be  minima l. The  P roposed Action would not conflict with
visua l s tandards  of any agency or the  lighting s tandards  of Mohave  County. There  would be  no
intrus ion on a  viewshed from a  cultura l re source  tha t is  regis te red (or e ligible  for regis tra tion)
with the  NRHP or from a  TCP identified a s  important to tribes , and the  facilitie s  would not
domina te  a  unique  viewshed or scenic view. Class  I vis ibility s tandards  would not be  exceeded.

4.8.2 No Action Alternative

Under the  No Action Alte rna tive , the  Proposed Action would not be  constructed and opera ted.
There  would be  no additiona l impacts  to visua l resources  from the  Proposed Action, but future
deve lopment in the  1-40 Industria l Corridor would be  expected, with a ttendant visua l impacts .

4.9 NOISE

This section describes the  impacts  to noise  resources for both the  Proposed Action and No
Action Alte rna tive .

Is sues

Exposure  of persons  to, or genera tion of, noise  or vibra tion leve ls  in excess  of any
standards established in the  loca l genera l plan or noise  ordinance , or any other applicable
standards of other agencies

Substantia l permanent increase  in ambient noise  or vibra tion leve ls  in the  above  exis ting
leve ls  without the  P roposed Action

Substantia l tempora ry or pe riodic increase  in ambient noise  or vibra tion leve ls  in the
vicinity above  leve ls  exis ting without the  P roposed Action

S ignificance  Crite ria

A s ignifica nt impa ct on noise  would re sult if a ny of the  following we re  to occur from
construction or opera tion of the  Proposed Action
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Table 4-8 Typical Construction Noise Levels

Equipment Category Noise Level at 45 ft (ElBA

Portable Rock Drill 88
Concre te  Mixer Truck 85

Pneuma tic Tool 85
Gra de r 85

Front-End Loa der 84

Mobile  Cra ne 83
Excavator 82
Ba ckhoe 8 1

Dozer 78

Genera tor 78
Source: Crocker and Kessler, 1982

Dump Truck 88

l
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Exceedance  of loca l, s ta te , or Federa l noise  regula tions or guide lines

Imposition of re s trictions  by increased noise  leve ls  on land currently planned for
re s identia l deve lopment

Direct or indirect e ffect by increased noise  leve ls  on any traditiona l use  or TCP loca tions
tha t a re  NRHP regis te red or e ligible , or identified a s  important to tribes

4.9.1 Proposed Action

4.9.1.1 Construction

Noise  genera ted during the  construction phase  would result from the  opera tion of construction
equipment and vehicles . Ta b le 4-8 presents  typica l noise  leve ls  for construction equipment a t a
dis tance  of 45 fee t (Crocker and Kessler, 1982). These  va lues assume tha t the  equipment is
ope ra ting a t full powe r.

The  typica l noise  a t 45 fee t from a  construction s ite  would be  85 ElBA because  the  construction
equipment would typica lly spread throughout a  construction s ite  and may not be  opera ting
concurrently. This  va lue  and the  da ta  presented above  indica te  tha t there  would be  a  temporary
increase  in ambient noise  tha t would be  limited to the  construction phase  of the  Proposed Action.
The  propaga tion of noise  depends on many factors  including a tmospheric conditions , ground
cover, and the  presence  of any natura l or man-made banters . As a  genera l rule , noise  decreases
by approxima te ly 6 ElBA with eve ry doubling of the  dis tance  from the  source  (Be ll, 1982).
Therefore , noise  leve ls  a t various dis tances from the  construction s ite  can be  predicted and are
shown in table  4-9.

Construction noise  genera ted by the  Proposed Action would be  inte rmittent in na ture  and would
be  tempora ry, a s  the  construction pe riod is  e s tima ted to be  9 to 12 months . Up to 6 months  of
the  construction pe riod would involve  pe rfonnance  te s ting of the  proposed power plant
equipment. During this  s ta rtup and te s ting pe riod, noise  leve ls  would be  cons is tent with noise
leve ls  during ope ra tion.
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Table 4-9 Predicted Noise Near Construction Activities

Distance from construction site feet)
1Predicted Noise Level (ElBA

45 85
90 79
180 73
360 67
720 61
1440 55

1 Approximated typical noise level at 45 feet from a construction site.
Source: Bell, 1982
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The  neares t noise  receptor (res idence) to the  NAEP property would be  approximate ly 2.5 miles
to the  northwest. At this  dis tance , the  noise  from cons truction of the  Proposed Action would be
s ignificantly lower and nea r the  background leve l. Rura l a reas  typica lly have  background leve ls
be tween 35 and 50 ElBA. The  actua l noise  leve l a t dis tance  would va ry with wind direction and
ve locity.

It is  expected tha t most cons truction would occur during daylight hours . Some  de live rie s  and
continuous  construction activitie s , such as  founda tion pours  would be  required during non-
daylight hours . During s ta rtup and te s ting, pe rformance  te s ting would a lso require  some
continuous  work, but the  noise  profile  a ssocia ted with these  activitie s  would be  cons is tent with
opera tiona l leve ls . Impacts  to noise  a re  expected to be  minor and short in dura tion.

4.9.1.2 Operations

The CTGs are  housed in a  meta l enclosure  to protect the  units  from the  e lements  and for noise
reduction. The  primary noise  sources  anticipa ted with opera tion of the  proposed power plant
include  the  CTG inle t, the  CTG compartments , the  exhaust ductwork, the  s tack, gas  compressors
and the  chille r module . Secondary noise  sources  a re  anticipa ted to include  the  GSU transformers
and misce llaneous pumps, fans , and compressors . All equipment sound leve ls  were  estimated
based on ava ilable  da ta  from the  equipment manufacturers . Equipment purchased for the
proposed power plant would be  specified for equiva lent A-weighted sound pressure  leve ls  not to
exceed 85 ElBA at 3 fee t. Should the  purchased equipment emit sound levels  that exceed the
OSHA pe rmiss ible  noise  limits  (CFR 29, l910.95), a dminis tra tive  or e ngine e ring controls  would
be  utilized, such as  personal protective  equipment

4.9.1 .3 Noise Profile

The  sound power leve l (PWL) for each equipment noise  source  is  lis ted in table  4-10. These
equipment sound level specifica tions are  provided from the  vendors based on standard packaged
equipment
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Table 4-10 Equipment Sound Power Levels

Noise Source ElBA

Air Inle t Filte r Hous e 94

Ammonia  Forwarding Pumps 98

Ammonia Injection Slid 98

Ammonia Vaporizer 98

Auxilia ry S kid 103

Auxiliary Transformer 89

Chille r s kid 103

Cooling / Purge Air Fans 95

D minera lized Wa ter Pumps 98

Fuel Gas Compressors 109

Fuel Ga s  Regula tor S lid 99

Genera tor Enclosure Walls 95

Genera tor Exhaus t S ilencer, Damper & Exit 94

Genera tor Vent Fan Motor & Shell Surfaces 88

Rooftop Ventila tion Fa ns 88

Selective Ca ta lytic Reduction Unit 100

Step-Up Trans former 99

Turbine Enclosure Walls 98

Turbine Exhaus t Duct Cas ing 97
Turbine Exhaus t S tack 133

Turbine  Lube Oil Cooler (fin-fa n) 104

Turbine Vent Fan Discharge 93
Turbine Vent Surfaces 96
Wastewater Forwarding Pumps 98

Air Compres s or Skid 103

l l 111111-1
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Table 4-11 shows the noise levels expected to be generated from operation of the Proposed
Action. The proposed power plant would be expected to have a characteristic noise level (Lam) of
47.8 ElBA at the NAEP property boundary at South Apache Road. Noise propagating to the east,
south, and north toward and parallel to 1-40 would generally be masked by 1-40 traffic and the
occasional train passing east of the Interstate. Noise propagating toward the west would be at
levels slightly above the background noise of the Interstate and train noise. The noise at the
closest residence, 2.5 miles to the northwest of the proposed power plant, would be dominated by
the noise produced by the existing Griffith Energy equipment and facilities.

At the northern boundary (Haul Road) the NAEP property would have an estimated L69 of 55
ElBA and an Ldn of 62 ElBA. South Apache Road is approximately 1,000 feet from the proposed
power plant and 2,000 feet from the existing Griffith Energy facilities. Although the proposed
power plant is closer to South Apache Road, it is estimated to have a lower impact than the
existing Griffith Energy facilities at this location.
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Table 4-11 Noise Levels Expected From Operation of the Project vs. Noise Levels
from 1-40

Location

Sound Levels ElBA)
NAEP Project Griffith Energy 1-40 T['affic2

Leo 1
Ldn Leo Leo

400 Feet from Source 49.3 55.7 75 62
1,000 Peat from Source 41.3 47.8 67 57
2,000 Feet from Source 34.1 40.5 61 52
1 Mile from Source 25.6 32.0 53 41
2 Miles from Source 19.6 26.0 47 30
2.5 Miles  from Source (neares t res idence) 17.7 24.1 45 20
1. Ldn 10 * log {1/24 [15 * (10L'"'0>+ 9 * (]0lLn+Iu) 10>]}

Ld is  the  average  daytime nois e  leve l Liq ElBA.

Lm is  the  ave rage  nightie  nois e  leve l Leo ElBA.
Values  above were calculated as s uming Ld Lm
Leo is  defined as  the average s ound level, on an energy bas is , for a  s tated period of time (e.g. hourly) at a given loc a tion
Lin is  defined as  the  average A-weighted s ound level for a  24-hour period.

2. 1-40 radiates  nois e  as  a  line  s ource while  the  propos ed power plant would radiate  nois e  as  a  point s ource. Therefore , road
nois e  diminis hes  with dis tance.

Source: Griffith, l998b
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Impacts  to noise  resources  from the  Proposed Action a re  expected to be  minor. The  proposed
power plant is  expected to emit opera tiona l sound leve ls  tha t a re  be low exis ting background
sound leve ls . Sound leve ls  during cons truction may be  tempora rily e leva ted above  exis ting
background leve ls (tab le  4-11).

The  proposed power plant is  not expected to exceed loca l, s ta te , or Federa l noise  regula tions or
guide line s . The re  is  currently no planned re s identia l deve lopment in the  vicinity of the  NAEP
property, and there  would be  no noise  leve l res trictions . No TCPs or sacred s ites  have  been
identified within the  Proposed Action, and the  Proposed Action would not impa ir access  to any
known sacred s ite  for future  use .

4.9.2 No Action Alternative

Under the  No Action Alte rna tive , the  P roposed Action would not go forward, and the re  would be
no associa ted noise  impacts .

4.10 SOCIOECONOMICS

Issues

Socia l and economic impacts  in the  vicinity of the  Proposed Action which include , but
a re  not limited to, construction and opera tiona l pe riod impacts  re la ted to loca l and
regiona l popula tion, housing, labor marke t, or demand on public se rvices

Fisca l impa cts  within loca l jurisdictions  which include , but a re  not limite d to, ta xa tion
and property va lues

Induced growth impacts  a ttributed from the  Proposed Action
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Signific a nc e  Crite ria

A s ignificant impact on socia l and economic va lues  would re sult if any of the  following were  to
occur from cons truction or ope ra tion of the  Proposed Action:

J

An increase  in popula tion tha t would crea te  shortages of housing and place  an excessive
burden on loca l government and community facilitie s  and se rvices

Crea tion of a  need for new infras tructure  sys tems including power or gas  utilitie s ,
communica tions systems, water and sewer services, or solid waste  disposa l systems

Long-tenn economic bene fit (A pos itive  impact tha t could be  cons ide red s ignificant)

Reduction or deple tion of groundwate r tha t results  in a  substantia l loss  of beneficia l uses ,
such as  res identia l or commercia l uses  which require  low amounts  of wa te r

4.10.1 Proposed Action

The  ana lyses  indica ted tha t implementa tion of the  Proposed Action would not re sult in
s ignificant direct or indirect adverse  e ffects  on regiona l popula tion, labor marke t, hous ing,
demand for public se rvices , fisca l or induced growth factors . The  potentia l e ffects  to these
socioeconomic resources a re  discussed in the  following subsections.

4.10.1.1 Population

An es tima te  of cons truction s ta ffing by month is  provided in table 2-5. The  pe a k cons truction
workforce  would be  162 employees . It is  expected tha t most cons truction workers  a re  ava ilable
within the  Kinsman, Yucca , and Lake  Havasu a reas . The  Proposed Action would not require  a
la rge  influx of new employees  into the  region. Peak employment for the  P roposed Action would
represent le ss  than 0.1 pe rcent of the  tota l popula tion of the  Kingman Area . There fore , loca l or
regiona l popula tion impacts  a re  anticipa ted to be  minima l. While  some  employees  with
specia lized skills  may not be  ava ilable  within the  region and may come from outs ide  the  a rea , it
is  expected tha t these  workers  would be  required for a  short time  only and would not re loca te
pe rmanently.

4. 10. 1.2 Housing

The  potentia l demand for new pe rmanent hous ing is  expected to be  minima l. New or commuting
construction workers  could a ffect temporary housing s tock such as  mote ls  or weekly renta ls .
Because  the  Proposed Action is  loca ted approximate ly 15 mile s  from the  community of
Kinsman, some workers  may a lso be  accommodated in persona l tra ile rs  or motor homes.

4. 10. 1 .3 Labor and Employment

The  Proposed Action may a ffect the  loca l labor marke t and economy in a  va rie ty of ways .
P roject-re la ted employment includes  both direct and indirect employment. Direct employment
effects  a re  classified as  the  actua l number of employees required to build and opera te  the
Proposed Action. Indirect e ffects  involve  support indus trie s  which provide  se rvices  to the  power
gene ra tion indus try. The  loca l economy would be  a ffected pos itive ly by direct project spending

4-36

I
I
I
I
I
I
I
I
I



Northern Arizona Energy Draft Environmental Assessment

and induced economic effects , which occur as a  result of employees and businesses spending
income  within the  a rea .

Prob e t-re la ted employment would occur in two phases . The  firs t phase  includes  the
employment of a  labor force  for cons truction, followed by a  sma lle r leve l of employment
required for opera tion and management of the  Proposed Action. Construction is  anticipa ted to
occur over a  9- to 12-month period and would require  a  varie ty of tradesmen and contractors
with a  peak cons truction workforce  of 162 employees . The  employment force  would include
both skille d a nd non-skille d worke rs .

I
I
|
I
I
I
I
I

Two to four pe rmanent worke rs  would be  needed for ope ra tion of the  Proposed Action. This
would include  full-time  ope ra tiona l and ma intenance  s ta ff.

It is  anticipa ted tha t mos t of the  required labor pool would be  ava ilable  in the  Kinsman, Yucca ,
and Lake  Havasu areas . To the  extent tha t some specia lized skill classes  a re  not ava ilable  in the
area , it is  assumed tha t these  workers  would migra te  to the  area  on a  temporary basis  during the
construction phase . The  peak construction employment for the  Proposed Action would represent
approxima te ly 0.2 pe rcent of the  tota l civilian labor force  in Mohave  County. For ope ra tions ,
employment would be  le ss  than 0.1 pe rcent of the  tota l civilian labor force . The re fore , potentia l
impacts  to loca l employment a re  anticipa ted to be  minima l and beneficia l.

The  Kinsman, Yucca , and Lake  Havasu a reas  would ga in some economic benefit from the
expenditures  for cons truction of the  Proposed Action. The  Proposed Action would increase  the
assessed va lue  of the  NAEP property, resulting in a  substantia l increase  in property tax revenues
to Mohave  County. In addition, a  va rie ty of othe r s ta te  and loca l tax payments  would be
incurred during cons truction, producing additiona l revenues  to va rious  agencies . The  projected
taxes  to be  pa id by the  Proposed Action over the  life  of the  project a re  discussed in section
4. l0.1 .4.

The  Proposed Action would be  loca ted in the  1-40 Industria l Con*idor. The  Proposed Action
would not have  any direct growth-inducing e ffects  because  it is  des igned to se ll power on the
open marke t and not necessa rily to loca l use rs . Indirect growth-inducing e ffects  a re  not like ly to
occur from any increa sed re liability of e lectrica l se rvice  in Mohave  County. A change  in the
ability of the  county to a ttract new businesses  is  not anticipa ted.

4.10.1.4 Fiscal Impacts

There  would like ly be  some  fisca l bene fits  de rived from the  P roposed Action. In the  short te rn,
the  construction work force  would increase  revenues in the  re ta il and se rvice  sectors  of the
economy. The  tota l cost of the  Proposed Action is  es timated to be  in the  range  of $140 to $160
million. The  cos t includes  the  CTGs, gas  compressors , transformers , chille r, and a ll ancilla ry
ba lance  of plant equipment a s  we ll a s  a ll civil works , cons truction labor, cons truction ma te ria ls ,
and engineering.

In the  long te rm, the  ava ilable  power would provide  grea te r re liability of se rvice  in a rea
communitie s . The  newly ava ilable  power would a lso contribute  to the  s tability of the  regiona l
powe r grid. The  P ropose d Action would provide  up to two to four re la tive ly high-pa ying jobs
for the  long te rm.
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Property taxes  pa id by e lectric genera ting facilitie s  can be  an important component of the  county
tax revenues . Based on various  assumptions  including a  pe rsona l property tax base  of
approxima te ly $100 million and a  tax-in-se rvice  Yea rs  of Se rvice  (YOS) da te  of July l, 2009,
the  es timated annual property taxes  payable  by the  Applicant a re  shown in ta b le  4-12. Ta b le 4-
12 a lso provides the  a lloca tion of such payments  among the  various taxing authorities  based on
the  a lloca tion factors  in e ffect for 2006.

Annua l prope rty tax revenues  pa id ove r the  life  of the  project would tota l $25.3 million, ranging
from $0.2 to $1 .7 million annua lly, a s  shown in table 4-12. In the  fisca l yea r 2004-2005,
Mohave  County rea lized $34.2 million in property tax revenues , which accounted for 24 pe rcent
of the  tota l opera ting revenue  (Mohave  County, 2005c). The  property tax revenues  pa id by the
Applicant would represent an annual increase  of approximate ly 0.6 to 5.0 percent compared to
current prope rty tax revenues . In addition to prope rty tax revenue , Mohave  County will bene fit
from a  portion of the  sa le s  tax pa id by the  Applicant during cons truction.

There  would be  beneficia l fisca l impacts  during both construction and opera tion of the  Proposed
Action. Fisca l bene fits  would prima rily re sult from cons truction ma te ria ls  purchased loca lly and
from annua l property taxes  pa id over the  life  of the  project.

4. 10. 1.5 Public Utilities and Services

Potentia l impacts  to public se rvices  could result during construction or opera tion of the  Proposed
Action if additiona l project-re la ted demands  impacted exis ting public utilitie s  and se rvices  such
as  police , fire , medica l, and other emergency se rvices . It is  not expected tha t these  e ffects  would
be  s ignificant with implementa tion of the  s tandard construction hea lth and sa fe ty measures
included as  pa rt of the  Proposed Action including s ite  fencing, an on-s ite  fire  protection sys tem,
a  worker sa fe ty program, and communica tion equipment to a le rt loca l emergency se rvices  when
necessary.

Exis ting infras tructure  for the  gas , wa te r, and e lectric inte rconnections  a re  ava ilable  to the
Proposed Action within its  prope rty bounda ry or from the  adjacent Griffith Ene rgy prope rty.
The  Proposed Action would inte rconnect with the  Weste rn 230 kV sys tem a t the  exis ting Griffith
Switchya rd. No new transmiss ion line  la te ra ls  or othe r off-s ite  infra s tructure  deve lopment would
be  required for the  Proposed Action.

High-pressure  na tura l gas  would be  supplied to the  Proposed Action from the  UES gas
dis tribution sys tem loca ted adjacent to the  NAEP prope rty. Na tura l gas  would be  de live red via
two exis ting UES-owned and opera ted gas  pipe lines  tha t inte rconnect with the  El Paso and
Transwestem inte rs ta te  pipe lines  and transport na tura l gas  to the  1-40 Industria l Corridor. Both
pipe lines  te rmina te  a t an exis ting gas  regula ting/metering s ta tion loca ted a t the  northeast comer
of the  Origina l Griffith Ene rgy prope rty. As  previous ly described in chapte r 2, section 2. l .5, an
adequate  supply of na tura l gas is  available  to meet the  gas requirements  of the  Proposed Action.

I
i

Solid was tes  would be  genera ted primarily by cons truction. Opera tiona l was tes  would be
genera ted mostly from opera tions  employees  and would be  minimal. The  wastes  genera ted from
construction and operation are  described in section 4.12.1 .3. The amounts of wastes generated
would be  too sma ll to a ffect the  life  expectancy of the  two municipa l solid was te  facilitie s
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currently opera ted by Mohave  County. The  Proposed Action would dispose  of hazardous  wastes
a t a  pe rmitted hazardous  waste  facility e ithe r in Phoenix or another loca tion.

Wate r supply for the  Proposed Action would be  obta ined from the  Sacramento Va lley aquife r
previously described in chapte r 2, section 2.1.7.

A fire  protection sys tem would be  deve loped for the  Proposed Action as  pa rt of its  sa fe ty
program as  described in chapte r 2, section 2.1.9. l. The  Proposed Action would include  an
unde rground fire wa te r loop inte rfa ce d with the  e xis ting Griffith Ene rgy fire wa te r sys te m. The
ground dis turbance  associa ted with ins ta lla tion of the  underground firewa te r loop would occur
within the  NAEP prope rty. Ana lys is  of this  dis turba nce  is  include d in the  a na lys is  of
construction-re la ted impacts  for othe r re source  sections . There  would be  two connections  to two
diffe re nt portions  of the  Griffith Ene rgy fire wa te r loop. The  P ropose d Action would not re quire
on-s ite  s torage  of firewa te r because  it would be  se rved from the  exis ting Griffith Energy.

Because  a  la rge  influx of new employees  is  not anticipa ted in the  region, the re  a re  minimal
expected e ffects  to public utilitie s  and se rvices  in Kinsman or othe r loca l communitie s  re sulting
from increased popula tion e ffects . Loca l schools  a re  not expected to experience  s ignificant
increa se s  in enrollment from cons truction worke rs ' children.

4.10.2 No Action Alternative

Under the  No Action Alte ra tive , the  P roposed Action would not be  cons tructed, and the re
would be  no project-re la ted effects  to socioeconomics such as the  associa ted economic benefits
and potentia l demands on infras tructure , housing, and loca l government and community facilitie s
and services.

4.11 ENVIRONMENTAL JUSTICE

Is s ues

Disproportiona te  adverse  hea lth or environmenta l impacts  to minority popula tions

Disproportiona te  adverse  hea lth or environmenta l impacts  to popula tions  living be low
the  pove rty leve l

S ig n ific a n c e  Crite ria

A s ignificant impact on socia l and economic va lues  would re sult if any of the  following were  to
occur from construction or opera tion of the  Proposed Action:

Impacts  associa ted with environmenta l jus tice  a re  considered to be  s ignificant if the
impacts  of construction and opera tion of the  Proposed Action would have
disproportiona te ly high and adve rse  impacts  on minority or low-income  popula tions .

They a re  a lso cons ide red s ignificant if a ffected minority or low-income  popula tions  were
not informed of and offe red an opportunity for meaningful involvement to ensure  tha t
the ir interests  and concerns about the  Proposed Action would be  considered.
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I 4.11.1 Proposed Action

Impacts  on minority or low-income  popula tions  tha t could re sult from the  P roposed Action were
ana lyzed for the  geographic a rea  in which the  Proposed Action would be  loca ted to de te rmine  if
the re  would be  a  disproportiona te ly high and adverse  impact on minority popula tions . To mee t
current and future  power demands in this  a rea  of Arizona , the  Proposed Action would need to be
loca ted somewhere  within this  region. There fore , the  environmenta l jus tice  ana lys is  focuses  on
the  loca l region, specifica lly Mohave  County, and the  loca tion for the  Proposed Action (census
tract). For this  ana lys is , the  racia l and e thnic characte ris tics  of the  census  tract conta ining the
Proposed Action were  compared to those  of Mohave  County

This  section summarizes  the  ana lys is  of potentia l prob e t-re la ted impacts  on minority or low
income popula tions  in the  geographic a rea  in which the  Proposed Action would be  loca ted to
de te rmine  if the re  would be  disproportiona te ly high and adverse  impact on minority popula tions
in addition, Wes te rn has  coordina ted with tribe s  and triba lly a ffilia ted inte re s ts  to identify
potentia l impacts  and measures  tha t would be  taken to mitiga te  impacts  to cultura l resources
Studies  perta ining to cultura l resources , including cultura l landscapes, a re  described in another
section of this  document

Section 3.11 identified minority and low-income  popula tions  in the  vicinity of the  P roposed
Action pursuant to EO 12898, Fede ra l Actions  to Address  Environmenta l Jus tice  in Minority
Popula tions  and Low-Income Popula tions  (59 FR 7629). This  section discusses  the  potentia l for
environmenta l jus tice  impacts  to those  popula tions . The  ROI for the  environmenta l jus tice
ana lysis  includes  the  census  tract conta ining the  Proposed Action. The  impact ana lysis  was
perfonned in three  s teps

Ide ntify minority a nd/or low-income  popula tions  in the  vicinity of the  P ropose d Action

Identify the  anticipa ted impacts  from implementa tion of the  P roposed Action

De te rmine  if the  anticipa ted project-re la ted impacts  would disproportiona te ly impact
the  minority and/or low-income  popula tions

The  a na lys is  protocol for ide ntifying minority or low-income  popula tions  follows  the  guide line s
described in the  Environmenta l Jus tice  Guidance  unde r the  NEPA (CEQ, 1997). Informa tion on
loca tions  and numbers  of minority and low-income popula tions  for the  census  tract conta ining
the  Proposed Action was obta ined from when census da ta  was ga thered. As sta ted in chapter 3
section 3.1 l .l, "minority" re fe rs  to people  who class ified themse lves  in the  2000 census  as  Black
or Africa n Ame rica n, As ia n or Pa cific Is la nde r, Ame rica n India n or Ala ska n Na tive , Hispa nic of
any race  or origin, or other non-White  races  (CEQ, 1997). As s ta ted in chapte r 3, section 3.12.1
environmenta l jus tice  guidance  defines  low-income popula tions  us ing U.S . Census  Bureau
s ta tis tica l pove rty thre sholds . Informa tion on low-income  popula tions  was  deve loped from 1999
incomes reported in the  2000 census . In 1999, the  poverty-weighted average  threshold for an
individua l was $8,501 (U.S . Census  Bureau, 2000b)

Second, the  anticipa ted impacts  from implementing the  Proposed Action were  ana lyzed
Analyses  of potentia l impacts  from the  Proposed Action a re  provided in chapte r 4 for each
resource  including: geology and soils , water resources , a ir resources , biologica l resources
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cultura l resources, land use  and recrea tion, transporta tion, visua l resources, noise ,
socioeconomics, and health and safe ty during the  construction, opera tion, and maintenance
phases  of the  Proposed Action.

Third, an ana lys is  was  performed to de te rmine  if the  anticipa ted impacts  of the  Proposed Action
would disproportiona te ly a ffe ct minority a nd low-income  popula tions . The  ba s is  for ma king this
de te rmina tion was a  comparison of loca tions predicted to experience  human hea lth or
environmenta l impacts  with any a reas  in the  ROI known to conta in high pe rcentages  of minority
or low-income popula tions, as  reported by the  U.S. Census Bureau and defined by the  CEQ.
Impacts  on minority or low-income  popula tions  tha t could re sult from the  P roposed Action were
ana lyzed for the  geographic a rea  in which the  Proposed Action would be  loca ted to de tennine  if
they would have  disproportiona te ly high and adverse  impacts . Impacts  re la ted to the  Proposed
Action were  ana lyzed within the  census  tract conta ining the  NAEP property.

|
I

Analysis  of environmenta l jus tice  impacts  is  a lso applied to issues  tha t a re  unique  to and involve
Na tive  Americans , pa rticula rly to cultura l re source  is sues . Input from triba l repre senta tive s
would de te rmine  if s ignificant impacts  a re  like ly to occur to cultura l re sources  of importance  to
the  tribes . Potentia l impacts  of the  P roposed Action re la ted to Na tive  American cultura l
resources  could occur not only to individua l resources , but a lso to the  traditiona l, sacred, and
his toric landscape  of the  a rea  within which the  NAEP prope rty is  loca ted. Impacts  to the  cultura l
landscape  and individua l resources  could have  a  s ignificant impact on the  role  of the  landscape
in triba l traditions  and the  use  of the  landscape  by triba l members .

4. 11. 1. 1 Minority Populations

Disproportiona te ly high and s ignificant e ffects  to minority popula tions  a re  unlike ly based on a
lower pe rcentage  of minority popula tions  in the  census  tract conta ining the  NAEP property
compared with Mohave  County as  a  whole , and because  the  Proposed Action is  not anticipa ted
to have  any s ignificant adve rse  impacts . In pa rticula r, no minority popula tions  re s ide  nea rby
because  the  NAEP property is  loca ted within a  des igna ted commercia l-industria l a rea .

The  census  tract conta ining the  NAEP property has  a  lower minority popula tion than Mohave
County a s  a  whole . The  tota l minority popula tion in the  census  tract conta ining the  NAEP
property is  es timated a t 9.3 percent of the  tota l popula tion compared to a  9.9 percent county-
wide  minority popula tion (U.S . Census  Bureau, 2000a).

Compared to the  composition of the  entire  Mohave  County popula tion, the re  is  no substantia l
increa se  in the  pe rcentage  of minority popula tions  in the  vicinity of the  P roposed Action. In
addition, the  Proposed Action would have  low potentia l e ffects  to human hea lth and/or the
environment. There fore , the re  would be  no disproportiona te ly high and adverse  e ffects  to
minority popula tions  from the  P ropose d Action.

4. 11. 1.2 Low-Income Populations

The  low-income  popula tion (individua ls  be low pove rty leve l) within the  census  tra ct conta ining
the  NAEP prope rty represents  approxima te ly 17.7 pe rcent of the  tota l popula tion. The  low-
income  popula tion within Mohave  County a s  a  whole  is  13.9 pe rcent. The  low-income
popula tion within the  census  tract conta ining the  NAEP property represents  a  s lightly higher
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percent of poverty leve l individua ls  compared to the  popula tion in Mohave  County (3.9 pe rcent
highe r). Howeve r, compared to the  low-income  compos ition of the  entire  Mohave  County
popula tion, this  is  not conside red to be  a  substantia l increase  in the  proportion of low-income
individua ls  in the  vicinity of the  P roposed Action. Based on these  crite ria  and the  low potentia l
of the  Proposed Action to s ignificantly a ffect human hea lth and/or the  environment, the re  would
be  no disproportiona te ly high and adverse  e ffects  to low-income popula tions  expected to be
caused by the  Proposed Action

4.11.2 No Action Alternative

Under the  No Action Alte ra tive , the  P roposed Action would not be  built and ope ra ted, and the re
would be  no impact to any popula tions  including minority or low-income  popula tions

4.12 HEALTH AND SAFETY

Is s ues

Worker safe ty and hea lth

Public hea lth and safe ty

Hazardous materia ls  and waste  disposal

S ig n ific a n c e  Crite ria

A s ignifica nt impa ct on public he a lth would re sult if a ny of the  following we re  to occur from
construction or opera tion of the  Proposed Action

Crea tion of worker hea lth hazard(s) beyond limits  se t by hea lth and sa fe ty regula tory
agencies or tha t endangers human life  and/or property

Serious injuries  to workers , vis itors  to the  a rea , or a rea  residents

Changes  in tra ffic in the  a rea  tha t result in hazardous s itua tions  for motoris ts

An increase  in the  s ize  and volume of a  water body (e .g. wastewater and brine  disposa l
ponds) tha t fosters  breeding insects  tha t may transmit hazardous diseases (e .g., West Nile
virus )

A s ignificant impact would result from the  transport, s torage , and use  of hazardous mate ria ls  or
crea tion of haza rdous  wastes  if any of the  following were  to occur during construction or
opera tion of the  Proposed Action

Improper disposa l of solid or sanita ry waste  genera ted by the  Proposed Action tha t would
pose  a  threa t to the  public hea lth and environment in the  vicinity

Spills  or re leases of hazardous materia ls , hazardous substances, or oil a t or above
reportable  quantities  within the  a rea  tha t would pose  a  threa t to public hea lth and the
e nvironme nt in the  vicinity
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4.12.1 Proposed Action

Construction and opera tion of the  Proposed Action may expose  proposed power plant workers
and/or the  public to hazards a ffecting hea lth and safe ty. Potentia l hea lth and safe ty hazards
associa ted with the  Proposed Action include  construction and occupa tiona l hazards , potentia l
accidenta l spills  of hazardous materia ls  and wastes  including both fue ls  and non-fUel substances,
and fire  haza rds . The  risk of a  spill would be  proportiona te  to the  amount of chemica ls  and
materia ls  transported, s tored, and used. The  opera tor's  adherence  to regula tions and required
environmenta l hea lth and sa fe ty plans  would minimize  the  potentia l for spills .

I
I
|
I

Standard safe ty procedures  for construction and opera tion of the  Proposed Action would be
imple me nte d to minimize  the  proba bility of a n a ccide nta l spill or fire . An SPCC P la n a nd
Contingency P lan would be  implemented to minimize  the  potentia l for accidenta l spills  of
hazardous materia ls  and wastes. Adherence to these  procedures and development of emergency
plans  with de fined fire  prevention and fire fighting procedure s  would minimize  the  risk to the
public. The  cons truction, ope ra tion, and maintenance  of the  Proposed Action would be
consis tent with sa fe ty considera tions , and the  Proposed Action would not offe r public access .

\

4. 12. 1 .1 Worker Health and Safety

During construction and opera tion of the  Proposed Action, the  Applicant and its  contractors
would comply with the  requirements  of the  applicable  OSHA and ADOSH regula tions .
Implementa tion and compliance  with these  codes and s tandards would be  a  contractua l and lega l
re spons ibility of the  pa rty pe rfomiing cons truction. In addition, utility sa fe ty s tanda rds  and the
Applicant's  cons truction s tanda rds  would be  implemented for a ll cons truction activitie s .

I
I
I
I

The risks associa ted with construction accidents  increase  based on the  dura tion of the
construction period and the  number of workers  a t any given time (see  chapter 2, section 2.1 .l().4
for cons truction workforce  de ta ils ). The  primary haza rds  for employees  would include  typica l
cons truction s ite  injurie s  re la ted to trips  and fa lls , working a t he ights , ope ra ting or working nea r
heavy equipment, and exposures  to iiue ls  or chemica ls . A Construction Safe ty Program would be
deve loped and implemented by the  contractor performing construction to ensure  compliance
with OSHA and ADOSH codes  and othe r sa fe  work practices  to minimize  potentia l adverse
impacts  to worker hea lth and sa fe ty during cons truction. The  Construction Sa fe ty Program
would include  plans  with response  procedures  for emergencies  including fires , employee
injuries , and re leases of fue ls  or chemicals , and te lephone  numbers for medica l and emergency
services  and emergency contacts . The  plans would be  readily ava ilable  to the  employees and
posted a t both the  company offices  and the  fie ld facilitie s . Employees  and subcontractors  would
be tra ined in the  proper transfer procedures, s torage and use  of fuels and hazardous materia ls , as
well as emergency response procedures.

71

The types  of hazardous materia ls  used a t the  facility a re  discussed in section 4.12.1.3. Quantities
of each mate ria l used will be  provided in the  s ite -specific SPCC Plan to be  deve loped prior to the
s ta rt of cons truction. Hazardous  mate ria ls  anticipa ted to be  on s ite  during construction include
equipment fue ls  (gasoline  and diese l), lubricants , solvents , and various  chemica ls . These
materia ls  would be  handled according to s tandard safe ty precautions described in the
Construction Safe ty Program a rid manufacture rs ' specifica tions  for use , where  appropria te . No
exposure  to hazardous wastes  or soil contamina tion is  anticipa ted during construction.
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Potentia l hea lth impacts  to cons truction worke rs  from the  Proposed Action would a lso include
fugitive  dus t and noise  typica l of construction s ite s  a s  discussed in chapte r 4. Construction
workers  could be  exposed to a irborne  emiss ions  from routine  activitie s  such as  we lding,
solde ring, grinding, pa inting, and cleaning ope ra tions . The  potentia l noise  impact to worke rs
would include  heavy equipment opera tion and othe r activitie s . Noise  exposures  would be
inte rmittent, but may be  intense  and would be  eva lua ted a t the  time  of construction.

A comprehensive  occupationa l sa fe ty and hea lth program would be  deve loped and implemented
to optimize  minimize  sa fe  and hea lthy working conditions  during a ll phases  of cons truction and
opera tion of the  Proposed Action. The  contractor would be  required to prepare  and conduct an
Applicant-approved sa fe ty program in compliance  with a ll applicable  Federa l, s ta te , loca l, and
Applicant sa fe ty s tandards  and requirements . The  sa fe ty program would include , but not be
limited to, procedures  for accident prevention, use  of protective  equipment, medica l ca re  of
injured employees, sa fe ty education, fire  protection, and genera l hea lth and safe ty of employees
and the  public. Employees  would be  tra ined to minimize  haza rds  during both cons truction and
opera tions . Tra ining would a lso be  required for spill re sponse  and use  of spill conta inment
equipment. The  Applicant would a lso e s tablish provis ions  for taking appropria te  actions  in the
event tha t the  contractor fa ils  to comply with the  approved sa fe ty program.

Potentia l hea lth and safe ty hazards  during construction and opera tion of the  Proposed Action
would be  minimized by implementa tion of the  mitiga tion measures  included as  pa rt of the
Proposed Action Description in chapte r 2. Under implementa tion of these  mitiga tion measures ,
hea lth and safe ty impacts  to the  proposed power plant workers  would be  less  than s ignificant
because  there  would be  no anticipa ted worker hazards beyond limits  se t by hea lth and safe ty
regula tory agencies , no e leva ted threa t to human life  and/or property, and little  or no exposure  to
hazardous wastes.

4. 12. 1 .2 Public Health and Safety

The  public would not have  access  to the  facility, the re fore , public hea lth and sa fe ty risks  would
be  limited to off-s ite  e ffects . Cons truction and ope ra tion of the  P roposed Action would re sult in
minima l increa se s  in tra ffic volumes  on public roads  in the  vicinity of the  P roposed Action,
a long with proportiona te  increases  in noise  and a ir emissions  from prob e t-re la ted vehicles  and
equipment, fugitive  dus t from roads , and a  ve ry s light increased risk of tra ffic accidents . Under
implementa tion of the  Proposed Action, impacts  to public hea lth and sa fe ty associa ted with
noise , vehicle  emiss ions , and fugitive  dus t a ssocia ted with vehicula r tra ffic during cons truction
and ope ra tion of the  Proposed Action a re  expected to be  unlike ly. A ve ry s light increased risk of
tra ffic a ccidents  would occur tempora rily during cons truction. During ope ra tions , the  two to
four permanent employees  would not increase  the  risk of tra ffic accidents

During construction and opera tion of the  Proposed Action, public hea lth and sa fe ty could
potentia lly be  a ffected by potentia l spills  or leaks  in s torage  conta ine rs  for fue l, lubricants , fluids
and chemica l if spills  we re  to migra te  off s ite . On-s ite  spills  would not impact the  public
because  the  public would not have  access  to the  facility, and spills  would be  cleaned up
immedia te ly to prevent off-s ite  migra tion. The  risk of a ccidenta l spills  would be  reduced by
compliance  with exis ting regula tions  applicable  to the  transport, s torage , use , and disposa l of
hazardous materia ls  and wastes . The  Applicant and the ir contractors  unders tand the  financia l
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and environmenta l risks  of accidenta l spills . Adequa te  control measures  would be  taken to
prevent off-s ite  re leases  of hazardous materia ls  or wastes  during both construction and opera tion
of the  Proposed Action, Specific control measures  for fue ls , non-fue l hazardous  mate ria ls , and
wastes  a re  discussed in the  following paragraphs.

As previously discussed in chapte r 3, section 3.12, a  project-specific SPCC Plan would be
prepared establishing procedures for the  s torage , handling, and response  to spills  of fue ls  and
other hazardous materia ls . The  SPCC Plan would specifica lly address  each hazardous materia l
tha t could be  used or s tored on-site  and measures  to conta in, s top, or control spills  to prevent
haza rdous  mate ria ls  from leaving the  s ite . All haza rdous  mate ria ls  would be  s tored in s tructures
tha t meet the  requirements  of the  fire  code  with adequate  secondary conta inment. The  SPCC
Plan would include  the  loca tion of spill control equipment, procedures  for control of re leases ,
and protocols  for shutting down ignition sources  in the  event of a  re lease  of gas . A Hazardous
Materia ls  Inventory Sta tement and Management P lan would be  deve loped and submitted to
re sponding tire  de pa rtme nts . All a pplica ble  spill re porting re quire me nts  would be  me t. The
SPCC Plan would include  te lephone numbers for medical and emergency response  personnel and
agencies  and procedures for handling and disposing of spilled chemica ls , oils , hazardous
materia ls , contamina ted soils , or other contamina ted materia ls . The  procedures  a re  a lso intended
to reduce  hazardous materia ls  exposure  to workers  and the  public.

During ope ra tion of the  Proposed Action, public hea lth and sa fe ty could potentia lly be  a ffected if
spills  or leaks  of was tewa te r or ve ry sa line  brine  wa te r occurred. The  Proposed Action is
designed to be  a  zero-discharge  facility as  discussed in section 4.2.

Public hea lth and sa fe ty would like ly be  protected by the  Applicant's  compliance  with a ll
applicable  Federa l and s ta te  laws including spill prevention and control measures  for hazardous
mate ria ls  and wastes . Potentia l public hea lth and sa fe ty impacts  during construction and
ope ra tion of the  P roposed Action would a lso be  minimized by implementa tion of the  mitiga tion
measures  described in this  section and included in the  Proposed Action description in chapte r 2,
section 2.4. Under implementa tion of the  proposed mitiga tion measures , no hea lth and safe ty
impacts  a re  anticipa ted.

West Nile Wrus

Opera tion of the  proposed NAEP facilitie s  would not require  an increase  in the  s ize  or volume  of
a  water body for process wastewater because the  process wastewater disposal would be
inte gra te d with the  e xis ting Griffith Ene rgy wa s te wa te r sys te m. The  e xis ting Griffith Ene rgy 25-
acre  brine  disposa l pond would be  adequate  for the  disposa l of a ll plant wastewater and
s tonnwate r discha rges  from the  NAEP property.

S tormwate r runoff would be  managed to avoid s tanding wate r on the  NAEP property to
minimize  the  potentia l for the  breeding of insects  tha t may transmit diseases  such as  the  West
Nile  Virus . On-s ite  s tormwate r runoff would be  routed to the  wes t of the  proposed power plant
by means of swales , ditches , and shee t flow. However, where  space  restriction precludes the  use
of open ditches and channels , a  series  of pipes and inle ts  would be  used. Culverts  would be  used
to convey s tormwate r unde r on-s ite  tra ffic a reas . S tormwate r runoff would discha rge  by gravity
from the  proposed power plant a rea  to a  l-acre  s tonnwater re tention basin loca ted west of the
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proposed power plant to prevent s tormwate r from leaving the  NAEP prope rty. Wa te r which
typica lly flows across  the  s ite  during s torm events  would be  routed to the  s tormwate r re tention
bas in ins tead of be ing discharged be low the  s ite . Off-s ite  runoff would be  routed a round the
NAEP prope rty us ing be rms and ditches . The  s tormwate r re tention bas in is  unlike ly to fos te r
breeding insects  that may transmit hazardous diseases because  the  re ta ined water is  anticipated to
e va pora te  a nd/or infiltra te  ra pidly. The  Griffith pond is  unlike ly to a llow inse ct bre e ding
because  it is  anticipa ted to be  too sa lty. In the  event tha t insects  appear to be  breeding in the
s tormwate r re tention bas in or Griffith pond, appropria te  control measures  will be  taken.

4. 12. 1.3 Hazardous Materials and Waste Management

Hazardous materia ls  tha t may be  used during construction and opera tion of the  Proposed Action
include  both fue ls  and limited quantities  of hazardous non-fue l substances  which pose  a  potentia l
for leaks  and spills  a s  shown in table  4-12. In addition, cons truction and opera tion of the
Proposed Action would genera te  was tes  including solid and liquid was tes , Vendors  would be
contracted for the  transport of hazardous materia ls  and wastes  including both fue ls  and non-fue l
substances. Over-the-road hazards associa ted with the  transport of hazardous materia ls  and
wastes  would be  minimized by adherence  with the  applicable  U.S . Department of Transporta tion
a nd ADOT re gula tions .

NAEP would implement the  s tandard opera ting procedures  (SOP)s as  described in the  SPCC
Plan for the  transfer, s torage , and use  of hazardous materia ls  including both fue ls  and non-fue l
substances . Transfe rs  of hazardous mate ria ls  and re fue ling opera tions  would be  limited to
specific loca tions  and would follow specific procedures  to prevent leaks  and spills  from
contamina ting the  environment. S torage  loca tions  for hazardous  mate ria ls  and fue ls  would have
adequate  secondary conta inment, acid the  spill prevention measures would be  implemented as
described in the  SPCC Plan. NAEP would a lso implement the  project-specihc Contingency P lan
to minimize  the  potentia l risks  associa ted with hazardous materia ls  and wastes . Management
procedures  for fue ls , hazardous materia ls , and wastes  would be  implemented to minimize  the
risk of re leases  as  discussed in the  following subsections.

Fuels and Lubricants

During construction, the  s torage  and use  of fue ls , lubricants , and other pe troleum-based fluids
would be  confined to the  NAEP property, and the re  would be  no public access  to the  facility
There fore , it is  unlike ly tha t the  public would be  exposed to project-re la ted hazardous  mate ria ls
If haza rdous  ma te ria ls  were  to spill on s ite  and migra te  off s ite , the  public could potentia lly be
exposed. This  impact would be  minimized or avoided by re s tricting the  loca tion of re fue ling
activities  and by requiring immedia te  cleanup of spills  and leaks  of hazardous  mate ria ls

Oil and die se l fue l would be  s tored in clea rly marked tanks  on s ite  which would be  provided with
adequate  secondary conta inment s tructures . Construction equipment would be  mainta ined
regula rly, and the  source  of any leaks  would be  identified and repa ired. Any soil or wa te r
contamina ted by fue l or oil spills  would be  removed and disposed by a  contractor to an approved
disposa l s ite . Lubrica ting oils , acids  for equipment cleaning, and concre te  curing compounds  a re
potentia lly haza rdous  wastes  which may be  associa ted with cons truction activitie s . These  would
be  placed in conta iners  within secondary conta inment s tructures  on s ite  and disposed ofa t a
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Table 4-13 Chemicals and Hazardous Materials
Chemical Use Use

Sodium hydroxide pH control for cooling tower
Sulfuric a cid pH control for cooling tower
Sulfur hexa fluoride Insula ting gas  for electric equipment
Ammonia Control of nitrous  oxide emiss ions  in CTG exhaus t gas  s tream
R-123 Refrigerant for chiller units
Water trea tment chemica ls /a lka line inhibitor Scale control, pH control, corros ion control, and as  a  biocide
Carbon dioxide Fire protection sys tem
Minera l o il Insula ting fluid for trans formers
Lubrica ting oil Rota ting equipment
No. 2 Dies el fuel Backup fuel for combus tion turbines
Ba ttery a cid Emergency battery banks
Various  cleaning chemica ls Plant maintenance
Source:Griffith,l 998b

Sodium hypochlorite or sodium bromide Biocide for water treatment
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licensed trea tment and/or disposa l facility in accordance  with loca l or s ta te  regula tions  and in
compliance  with manufacture rs ' recommenda tions . Pa int conta ine rs  would be  tightly sea led to
prevent leaks  or spills . Excess  pa int would not be  discharged to the  s tonnwate r sys tem, but
disposed of consis tent with manufacture rs ' recommendations  and according to applicable
governmenta l regula tions .

The  potentia l for spills  or leaks  of fue ls  or hazardous  mate ria ls  during construction and opera tion
of the  Proposed Action would be  minimized or avoided by providing adequa te  secondary
conta inment, re s tricting the  loca tion of re fue ling activitie s , and immedia te ly cleaning up spills
and leaks . Prepara tion and implementa tion of the  project-specific SPCC Plan, as  previously
discussed in chapte r 3, section 3. la , would minimize  the  potentia l for fue l or lubricant spills  or
adverse  hea lth and sa fe ty to on-s ite  personne l, the  public, or the  environment. Therefore , risks  to
hea lth and safe ty associa ted with fue ls  or lubricants  a re  anticipa ted to be  less  than s ignificant.

Hazardous Non-fuel Substances

During construction and opera tion of the  Proposed Action, a  varie ty of chemica ls  and hazardous
mate ria ls  would potentia lly be  used as  shown in table  4-13. Potentia lly hazardous  mate ria ls
used a t the  proposed power plant would be  s tored in limited quantitie s . The  quantitie s  of
hazardous non-fue l substances  will be  provided in the  s ite -specific SPCC Plan to be  deve loped
prior to the  s ta rt of cons truction. The  P roposed Action would comply with the  handling and
disposa l procedures  identified in the  Materia l Safe ty Data  Shee ts  (MSDSs) for each substance .

The  s torage , handling, and use  of a ll chemica ls  would be  performed using applicable  laws,
ordinances , regula tions , and s tandards . All chemica ls  would be  s tored in appropria te  s torage
conta iners , with secondary conta inment, a s  appropria te . As needed, the  R-123 re frigerant from
the  chille rs  would be  pe riodica lly recla imed with ce rtified equipment ope ra ted by ce rtified
technicians , and would be  recycled or disposed of.

Prepara tion and implementa tion of the  project-specific SPCC Plan, as  previously discussed in
chapte r 3, section 3.12, would minimize  the  potentia l for spills  of hazardous  mate ria ls  or adverse
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impacts  to on-s ite  pe rsonne l and the  surrounding public and environment. All haza rdous
materia ls  would be  s tored according to s ta te  and Federa l regula tions , and any spills  would be
cleaned up, which would include  proper disposa l of contamina ted soils . There fore , risks  to
health and safe ty associa ted with spills  or re leases of hazardous materia ls  a re  anticipa ted to be
less  than s ignificant

Waste Management

During construction, a  number of non-regula ted wastes  would be  genera ted, including wood and
meta l cons truction scrap, waste  oil from equipment, and cleaning wastes . The  quantitie s  of
waste  be ing disposed a t the  landfill would be  sma ll and would not subs tantia lly a ffect the  life  of
the  exis ting landfill. Domestic was te  gene ra ted by the  cons truction work force  would be  kept in
appropria te  conta iners  and properly disposed. The  construction contractor would be  required to
develop measures  to properly handle  and dispose  of waste  including

Storing construction scrap and debris  in disposa l bins  and duinpste rs  on the  s ite , which
would be  picked up regularly by a  disposa l contractor and disposed of a t an approved
loca l la ndfill

Collecting and s toring waste  oil and cleaning waste  in approved conta iners  to be  picked
up for recycling or disposa l a t a  licensed disposa l facility

Using portable  toile ts  during cons truction. A licensed contractor would handle  and
dispose  of waste

Small amounts  of waste  would be  genera ted during opera tion of the  Proposed Action such as
minor packing materia ls  or paper associa ted with opera tions . Such waste  would be  handled and
disposed a t a  licensed landfill

The  Proposed Action would be  constructed and opera ted to minimize  the  volume of hazardous
waste  tha t would require  off-s ite  disposa l. To the  extent practicable , ma te ria ls  would be
consumed, recycled, or neutra lized. Off-s ite  disposa l would be  limited to mos tly sma ll quantitie s
of solid was te  and haza rdous  was te , primarily hydroca rbons . For the  sma ll volumes  of
hazardous waste  genera ted, the  facility would obta in a  hazardous waste  identifica tion number
under hazardous waste  rules and dispose of the hazardous waste  according to sta te  and Federal
regula tions . Mine ra l oil in transfonne rs  mus t be  replaced pe riodica lly and would be  recycled or
disposed of in accordance  with s ta te  and Federa l used oil regula tions. Used oils  and other wastes
would be  s tored in properly conta ined barre ls  or tanks  and removed for off-s ite  recycling and
disposa l a t approved facilitie s

During both construction and opera tion of the  Proposed Action, pe rsonne l would use  the  exis ting
Griffith Ene rgy sanita ry facilitie s  with no increase  in des ign capacity required for the  additiona l
pe rsonne l. During pe riodic ma jor ma intenance  events , portable  facilitie s  would be  provided to
accommodate  the  additional maintenance  workers

The  Applicant is  committed to preventing and reducing pollution a t the  source , and would
implement s tra tegies  employing waste  minimiza tion, waste  management, recycling, and spill
prevention during plant opera tion. All wastes  genera ted a t the  proposed power plant would be
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recycled or disposed of in accordance  with applicable  laws and regula tions . There fore , the re
would be  little  risk to hea lth and safe ty associa ted with hazardous or non-hazardous wastes .

4. 12. 7.4 Fires and Explosions

Natura l gas  would fue l the  Proposed Action via  high-pressure  gas  pipe lines  and la rge-diameter
na tura l gas  transmiss ion lines  loca ted a t the  adjacent Griffith Energy. There  is  a  potentia l for
fires  or explosions if gas were  re leased as  a  result of leaks or ruptures of the  na tura l gas
pipe lines . P ipes , va lves , or connections  could fa il, re sulting in the  re lease  of gas  ranging from
minor leaks  to ca tas trophic rupture . Most pipe line  ruptures  a re  caused when heavy equipment
accidenta lly s trikes  a  pipe line  tha t is  ope ra ting in close  proximity. Ruptures  can re sult in an
explos ion and fire  if a  spa rk or open flame  were  to ignite  the  escaping gas . However, the
potentia l for such fa ilures  in gas  conta inment would be  low because  cons truction in the  vicinity
of the  na tura l gas  pipe lines  would be  in accordance  with applicable  U.S . Department of
Transporta tion s tandards  to minimize  the  potentia l for a  leak or rupture . Frequent S ignage  is  a lso
insta lled a long the  exis ting pipe lines  to reduce  the  risk of accidenta l ruptures  caused by
excava ting equipment. Monitoring the  flow in the  pipe line  e ithe r by remote  sensors  or by da ily
inspections  of the  flow mete rs  reduces  the  probability of ruptures  by promoting prompt de tection
of le aks . The  Applicant would implement a  monitoring program for de tecting leaks  or pre -leak
conditions  for the  na tura l gas  supply facilitie s  in adherence  to an approved schedule  for the  life
of the  Proposed Action. Indus try s tandards  of va lving and emergency shutoff controls  and
procedures would a lso be  used and mainta ined.

A fire  protection sys tem would be  deve loped for the  Proposed Action as  pa rt of its  sa fe ty
program described in chapter 2, section 2.1 .9. 1. The  Proposed Action would include  an
unde rground firewa te r loop inte rfaced with the  exis ting firewa te r sys tem a t Griffith Ene rgy.
The re  would be  two connections  to two diffe rent portions  of the  Griffith Ene rgy firewa te r loop.
Wate r supply for the  Proposed Action would be  obta ined from the  Griffith Energy a s  previous ly
described in chapte r 2, section 2.7. There fore , the  Proposed Action would not require  on-s ite
s torage  of firewa te r and no incrementa l wa te r supply obliga tion from the  1-40 Indus tria l Corridor
Water System is  required to se rve  the  Proposed Action.

The  proposed power plant would not be  loca ted within a  des igna ted Fire  Dis trict. A priva te
company, Inland Va lley Fire , se rves  Griffith Ene rgy and the  Arizona  S ta te  P rison in Kinsman 24
hours  a  day. The  Inland Va lley Fire  equipment, which includes  a  tire  truck, ambulance , and
s ta ff, is  loca te d in the  vicinity. It is  a nticipa te d tha t NAEP  would contra ct with Inla nd Va lle y
Fire  Compa ny to provide  fire  prote ction.

4.12.2 No Action Alternative

Under the  No Action Alte ra tive , the  P roposed Action would not be  cons tructed or ope ra ted, and
there  would be  no associa ted health and safe ty impacts.

4.13 CUMULATIVE IMPACTS

Cumula tive  impacts  can be  the  consequence  of individua lly minor but collective  actions  of
exis ting facilitie s  and reasonably foreseeable  future  actions  occumhg over time . Based on the
land use  plans developed by Mohave  County and the  plans of developers  in the  a rea , it is
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expected tha t the  1-40 Industria l Corridor would continue  to be  deve loped for industria l uses  and
tha t additiona l hous ing and popula tion growth would occur in Mohave  County. The  impacts  of
the  proposed NAEP Project would contribute  cumula tive ly to the  impacts  a ssocia ted with this
planned deve lopment.

Although future  deve lopment of the  1-40 Industria l Corridor is  planned and expected, no projects
are  proposed currently. Consequently, no projections about future  deve lopments  and the ir
impacts  to resources , such as  a ir, water, biologica l, and cultura l resources  a re  ava ilable  and any
projections  deve loped here  would be  specula tive . Of most concern in this  a rid environment
would be  the  potentia l impact to the  Sacramento Va lley aquife r. The  Proposed Action was  found
to have  only a  minima l impact to the  ground wa te r re source  and no impact or minima l impact to
a ll othe r environmenta l components . The re fore , the  P roposed Action would not contribute
subs tantia lly to cumula tive  impacts
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5.0 PERSONS AND AGENCIES CONSULTED

5.1 PUBLIC PARTICIPATION

The  public pa rticipa tion program for the  NAEP included contacts  with individua ls  and Fede ra l
s ta te , and loca l agencies , public notices , the  mailing of a  scoping le tte r, and agency and public
meetings

5.1.1 Agency and Public Meetings

The  following mee tings  were  he ld for agency personne l and for the  public to discuss  and collect
comments  on the  NAEP

An informationa l open house  mee ting for the  public, hos ted by the  Applicant, was
he ld on Februa ry 5, 2007 in Golden Va lley from 4:00 p.m. to 7:00 p.m. This  open
house  meeting was advertised in local papers and 400 announcements were  mailed
dire ctly to a ll prope rty owne rs  within 5 mile s  of the  NAEP prope rty

A forum was  he ld by the  Applicant in Lake  Havasu, Arizona  on Februa ry 5, 2007
from 12:00 p.m. to 2:00 p.m. with key community leade rs  and e lected officia ls

Public scoping for the  EA deve loped by Weste rn included the  ma iling a  scoping le tte r
to a ll inte re s ted pa rtie s  (including a ll prope rty owne rs  within 2 mile s  of the  NAEP

A copy of the  scoping le tte r is  provided in appendix B

5.1.2 Agencies and Organizations Consulted

Western, as the  lead Federal agency, has consulted with Federal, s ta te , and local agencies, Native
American groups , organiza tions , and individua ls  rega rding the  proposed NAEP. The  following
is  a  lis t of contacts  tha t were  made  during the  scoping process  and the  prepara tion of Draft EA

Federa l Agencies
Environmenta l P rotection Agency

Air Divis ion, Re gion 9
Communitie s  and Ecosys tem Divis ion, Region 9

U.S . De pa rtme nt of Agriculture
Natura l Resources  Conserva tion Service

U.S . Department of Homeland Security
Federa l Emergency Management Agency, Region IX

U.S. Department of Housing and Urban Deve lopment
San Francisco Regiona l Office

U.S . De pa rtme nt of Inte rior
Bure a u of India n Affa irs

Colora do Rive r Age ncy
Ft. Yuma  Age ncy
Truxton Canon Agency
West Regiona l Office
Environme nta l Qua lity Se rvice s

5-1



ll al i l l

Northern Arizona Energy Draft Environmental Assessment

Bureau of Land Management
Kins ma n Fie ld Office
S ta te  Director

Fish a nd Wildlife  S e rvice
Bill Willia ms  Wildlife  Re fuge
Ecologica l Se rvice s  Fie ld Office , Phoenix
Ha va su Na tiona l Wildlife  Re fuge

Oa kla nd Re giona l Office
Na tiona l Pa rk Se rvice

Air Re source s  Divis ion
Glen Canyon Na tiona l Recrea tion Area
Grand Canyon Nationa l Park
Grand Canyon Science Center
Inte rmounta in Fie ld Are a

U.S . Geologica l Survey
Grand Canyon Monitoring and Research Center

U.S . De pa rtme nt of the  Anny
Corps  of Enginee rs , Los  Ange les  Dis trict

U.S . Depa rtment of Transporta tion
Arizona  Divis ion Office

State Agencies
Arizona  Corpora tion Commis s ion Utilitie s  Divis ion
Arizona  De pa rtme nt of Environme nta l Qua lity

Air Qua lity Divis ion, P e rmits  S e c tion
Air Qua lity Divis ion, P la nning S e c tion
Couns e l
Northe rn Re giona l Office
Wa te r Qua lity Divis ion

Arizona  De pa rtme nt of Tra ns porta tion
Kins ma n  Dis tric t
Office  of Ris k Ma na ge me nt
Roa ds ide  De ve lopme nt S e ction

Arizona  De pa rtme nt of Wa te r Re s ource s
Arizona  Ga me  a nd Fis h De pa rtme nt

Kins ma n  Offic e
Arizona  Office  of the  Gove rnor

Gove rnor
Na tura l Re s ource s , Agriculture  a nd Environme nt

Arizona  S ta te  La nd De pa rtme nt
Righ t o f Wa y

Arizona  S ta te  P a rks
Arizona  S ta te  His toric  P re s e rva tion Office

Coope ra tive  Exte ns ions  S e rvice s

Loc a l Age nc ie s
City o f Kins ma n
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Specia l P rojects  Adminis tra tion
Kins ma n Airport Authority
LaPaz County

Board of Supervisors
Moha ve  County

Board of Supervisors
Bullhe a d City Municipa l Court
Bullhe a d City P ublic Libra ry
Community Colle ge
Informa tion Technology Depa rtment
Kingma n P ublic Libra ry
Moha ve  Va lle y Ca mpus  Libra ry
Parks Department
P ublic Works
Planning and Zoning Department
Transporta tion Commiss ion

Na tive  Ame ric a n  Tribe s  a nd  Communitie s
Agua  Ca liente  Band of Cahuilla  Indians

His toric P re se rva tion
Ak-Chin India n Community
Chemehuevi

Triba l Council
Cocopah Indian Tribe

Cocopah Museum
Colora do Rive r India n Tribe
Fort McDowe ll Ya va pa i Na tion

Cultura l P re se rva tion Office
Fort Moja ve

Aha  Ma ka v Cultura l Socie ty
Triba l Council

Fort Yuma-Quechan Indian Tribe
Cultura l P rese rva tion Committee

Hopi Tribe
His toric P re se rva tion Office

Hua la pa i
Department of Cultura l Resources
Triba l Council

Kume ya a y
Campo Band
Vie ja s  Ba nd

Na va jo Na tion
His toric P re se rva tion Office

Sa lt Rive r P ima -Ma ricopa  India n Community
Tonto Apache  Tribe
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Ya va pa i-Apa che  Na tion
Yavapa i P re scott Indian Tribe

Department of Cultura l Resources

Orga n iza tions
A/M Ga s  N Go Inc 50
Audubon Arizona
Arizona  Ca ttle ma n's  Associa tion
Arizona  Dese rt Bighorn Sheep Socie ty
Arizona  Electric Power Coope ra tive , Inc.
Arizona  Na ture  Conse rvancy
Arizona  Wildlife  Fe de ra tion
Bla ke  Ca ttle  Compa ny
Ca lpine
Ca lvin Ja me s  LLC
CEJ  LLC
Ce nte r for Biologica l Dive rs ity
Century 21
Coldwe ll Ba nke r
Council of Ene rgy Resource  Tribes
De se rt Tortoise  Council
El Paso Natura l Gas  Company
Environmenta l De fense  Fund, Inc.
Ford Motor Compa ny

Arizona  P roving Grounds
Gerdau Ameris tee l
Globe  Corpora tion
His toric 66 As s ocia tion of Arizona
Informa tion Socie ty for P rotection of Mus tangs  and Burros
Kie wit We s te rn Compa ny
Kinsman Area  Chamber of Commerce
Kingma n Da ily Mine r
Land and Water Fund of the  Rockies
McKe e  Foods  Corpora tion
M. De  Torro LLC
M&M 2 0 0 0  LLC
McKe e  Foods  Tra nsporta tion, LLC
Nationa l Pa rks  and Conse rva tion Associa tion
Na tiona l Triba l Environme nta l Council
Na tiona l Wildlife  Fe de ra tion
North Coa s t Villa ge  LLC
Northe rn Arizona  Audubon S ocie ty
Northwe s te r Unive rs ity

Ins titute  for Policy Resea rch
Outback Cff-Road Adventure s
P DQ Rock & S a nd
Prescott Audubon Socie ty
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Roadway Express
Santa  Fe  Railroad
Sie rra  Club

Southwes t Office
Southwest Ne twork for Environmenta l and Economic Jus tice
S un Up II LLC
TEPPCO
The Nature  Conservancy

Western Resource  Office
Northe rn Arizona  Program and Hart P ra irie  Prese rve

Unisource  Energy Services
W F Ca ttle  Company
Walnut Creek Deve lopment Company
Wild Horse  Organized Assis tance
Valley P ionee r Wate r Company

In d ivid u a ls
Alle n & Lillia n C. S mith Trus te e s
Bonnie  & Brie n Giulio
Bra d L. McCoy
Charles John Romes Trustee
Chris tophe r B. Ma rtin J r
Da nie l E. Ca lv e ll
Da vid R. Ca re y
Doria  L. Ba ke r
Edwa rd A. S r & Donna  M. Aus tin J r
Elme r Wa lla ce
Fa tco Tr 4446
George  & Monica  C. Banue los  CPWRS
James Blake
James & Karen Dove  Jr
James  E. & Beverly N. Brand CPWRS
Jack Erhart
Jack E. & Navis  L. Runyan
Jeannie  Hirschfie ld Eta l Jr
Ma x D. Linn
Micha e l W. Re illy
Scot A. Durs t J t
Thomas L. Cloos  Eta l J r
Tra vis  Holyoa k
Timothy Huddle s ton
Wendy Carlson
Willia m & Chris tine  S ur mitt Trus te e s
Verna  A. Schwab
Victoria  Torre s -Hue rta



Name Responsibility

Western Area Power Administration

Erica Walters Clima te  a nd Air Qua lity
Mis ti S chriner Biologica l Resources
Mary Ba rger and S teve Tromly Cultura l Resources
Na ncy Werde l Land Use, Recreation, and Socioeconomics
Robert Scott Vis ua l
Ken Ma thia s Hea lth and Safety
Doug Harnes s Lega l
Glenn Wallace and Mark Wieringa Western's Project Management, Document Coordination

ARCADIS

Gordon Frisbie and Susan Riggs Air Qua lity and Nois e
Janell Harvey and Pa t Golden Biologica l Resources
Carl Spa th and Don Jolly Cultura l Resources
Ka thryn Cloutie r Land Use, Socioeconomics , Health and Safety, Environmenta l Jus tice
Lis a We lc h Visua l, Transporta tion, and Recrea tion
Jason Gregory GIS, S imula tions
Randy Schroeder and Eric Cowan Project Management, Document Coordina tion

Sierra Research

Lynn Aim e r Water Resources

Jackie Headrick Water Resources, Geology, and Soils

Ma rk P ea k Air Quality
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ARIZONA DEPARTMENT OF WATER RESOURCES

HYDROLOGY DIVISION

M E M O R A N D U M

TO Arizona Power Plant and Transmission Line Siting Committee

Frank Putman, Chief Hydrologist

Dale Mason, Hydrologist, Water Resources Section

July 18, 2007

Hydrologic Review of the Northern Arizona Energy Project's Power Plant
Application, Docket Number L-00000FF-07-0134-00133

On April 26, 2007, the Arizona Corporation Commission Utilities Division Staff requested that the
Arizona Department of Water Resources (ADWR) address the following subjects regarding the
Northern Arizona Energy Project (NAEP) application. Those subj ects are: 1) will the project have a
detrimental impact upon water supplies in Mohave County, and 2) will the project have any impact
on water supplies for existing or known planned developments in Mohave County

The answer to the first question, will the NAEP have a detrimental impact upon water supplies in
Mohave County, is no. A comparison of the expected arial volume of water used by the NAEP to
the estimated annual recharge for the Sacramento Valley Groundwater basin indicates that the NAEP
may potentially have a small impact on the annual water budget for the basin. A second comparison
of the estimated total water use over the life expectancy of the NAEP to estimates of groundwater in
storage in the basin indicates that any impacts to overall water supplies in the basin will be
insignificant

The answer to the second question, will the NAEP have an impact on water supplies for existing or
known developments, is that the NAEP will probably have an insignificant impact on any such
developments. A well impact analysis ofNAEP stumpage predicts a maximum drawdown of l5 feet
at the pumping well after 40 years of pumping at the maximum projected annual withdrawal rate of
270 acre-feet per year (Figure 1). A drawdown off feet is expected to occur at approximately three
quarters of a mile from the pumping well, and a drawdown of l foot is expected at approximately 6.7
miles from the pumping well after 40 years (Figure 1). Wells for the Golden Valley - Phase l
development can expect additional drawdowns of between l to 2 feet after 40 years due to the
NAEP. Proposed wells for the planned Golden Valley - Phase 2 development may experience
additional drawdowns of l to 4 feet (Figure l)

In all cases, the impacts from the NAEP would by considered insignificant. A detailed discussion of
the potential impacts from NAEP is included below

Page 1 of 4
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Impact to Water Resources

Estimates of the  annual ground-water outflow from the  Sacramento Valley basin have ranged from
less than 500 ac-ft per year to as much as 10,000 ac-ft per year (Gillespie , J .B. and Bentley, C.B.,
1971 , Freethey, G.W. and Anderson, T.W., 1986, Owens-Joyce, 1987, Rescore, S.J ., 1991 , ADWR,
1997). Groundwa te r in S acramento Va lley gene ra lly flows to the  south, pa ra lle ling S acramento
Wash, before  turning east and flowing out of the  basin near Topock, Arizona . In 1997, the  ADWR
e s tima te d ground-wa te r outflow from the  S a cra me nto Va lle y ba s in to be  1,200 a c-ft pe r ye a r
(ADWR, 1997). This  estimate  was based on wate r leve l da ta , aquife r te s t re sults , and a  geologic
cross-section across Sacramento Valley's ground-water outflow point near Topock, Arizona. Water
levels in wells in the southern part of the Sacramento Valley basin have generally been steady over
the past 20 to 30 years indicating that the basin' s ground-water outflow probably has not been greatly
a ffected by purnpage  in the  centra l pan of the  va lley. The re fore , the  bas in's  outflow is  probably
equal to the  annual aquifer recharge .

The  NAEP  is  a  pe a king pla nt tha t will be  use d to supply e le ctrica l powe r during time s  of pe a k
demand and is expected to run an average 2,500 hours per year and use 160 acre-feet of water per
year. A worst case  scenario of the  NAEP running for 5,000 hours per year would result in a  wate r
use of 270 acre-feet per year. The range of water use by the NAEP represents from 13 to 22 percent
of the  estimated annua l recharge  for the  Sacramento Valley basin. However, the  expected NAEP
annual wate r use  probably fa lls  within the  range  of uncerta inty of the  ADWR recharge  estimate .

Current water use  in Sacramento Valley is estimated a t about 2,900 ac-it per year (Tadayon, 2004,
Southwest Groundwater, 2007). Water uses consist of about 1,500 ac-ft for municipal/domestic use
and about 1,400 ac-ft of industria l stumpage . The  majority of the  industria l stumpage , about 1,200
ac-ft per year, is for the  Griffith Power P lant. Annual historic water use  estimates have ranged from
less than 500 ac-it per year to as much as 6,000 ac-ft per year during the  la te  1960s and the  1970s
(Re score , 1991, Ta da yon, 2004). The  high wa te r use  during the  1960s  a nd 1970s  wa s  due  to
withdrawals for mineral extraction and processing by the Cyprus Metals Company (Rescore, 1991 ).
In 1989 the  mine  was placed on stand-by and withdrawals for mining have  decreased to about 300
a c-ft pe r ye a r. Future  s tumpa ge  in S a cra me nto Va lle y ma y e xce e d 30,000 a c-ft pe r ye a r if the
planned developments reach full build out, the mine becomes active again, and the Mohave County
water system reaches its  maximum capacity of 4,800 ga llons per minute  (7,260 ac-ft per year).

Estimates of the volume of groundwater in storage above 1,200 feet below land surface and available
for withdrawal in Sacramento Valley basin ranges from 2.3 to 13 million acre -fee t (Gille spie , J .B.
and Bentley, C.B., 1971 , Freethey, G.W. and Anderson, T.W., 1986, ADWR, 1994). Total water use
by the  NAEP over its  40 year life  expectancy would be  be tween 6,400 and 10,800 acre-fee t, which
represents much less than one  percent of the  tota l groundwater available  in storage .

Impact to Future  Deve lopments

A well impact ana lysis  ofNAEP stumpage  assigned to a  single  well in the  existing Mohave  County
We ll fie ld produce d a  ma ximum dra wdown of 15 fe e t a t the  we ll a fte r 40 ye a rs  of pumping the
maximum projected annua l withdrawa ls  of270 acre -fee t pe r yea r (Figure  l). A drawdown off fee t
is expected to occur a t approximately three-quarters (0.75) of a  mile  from the well, and a  drawdown
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of l foot is  expected a t approximate ly 6.7 miles  from the  well a fte r 40 years  (Figure  1).

The well impact analysis indicates that the  existing Mohave County well fie ld, which supplies water
to the  county industria l pa rk, will be  most a ffected by withdrawa ls  for the  NAEP (Figure  1). Afte r
40 years the  existing county wells can expect additional drawdowns ofbetween 3 and 15 feet. Wells
supplying two major proposed deve lopments  may a lso be  s lightly a ffected by withdrawals  for the
NAEP . Wa te r supply we lls  for the  pe rmitte d Golde n Va lle y de ve lopme nt ca n e xpe ct a dditiona l
drawdowns of be tween l and 2 fee t a fte r 40 years due  to NAEP puinpage  (Figure  1). Wells  for the
propos e d Golde n Va lle y P ha s e  2 de ve lopm e nt,  which is  unde r re vie w by the  ADWR, m a y
experience  additiona l drawdowns of I to 4 fee t a fte r 40 years  a t its  proposed well s ites  (Figure  1).
Drawdowns of such small amounts will probably have  an insignificant impact on the  water supplies
for these  developments.

Atta chm e nts 2

Figure  1). Ma ps  showing NAEP  we ll impa ct a na lys is  a nd loca tions  of e xis ting a nd
future  developments, Sacramento Valley
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Western
v' No rth e n l Ar izo n a

E N E R G Y P R o J E c T

Ne w 1 '75-MVV o ve rp la n t p la n n e d
fo r Mo h a ve  Co u n ty, Ariz., s ite

I

lectern Area Power Admin-
| istration, a power mar-
keting agency of the U.S.

Department of Energy, wants to hear
your comments about a proposed
power generation facility that would
interconnect with Western's trans-
mission system.

Northern Arizona Energy, LLC

proposes to construct the Northern

Arizona Energy Project, a natural

gas Fired. simple-cycle power plant

located on private lands located

about 9 miles south of Kinsman,

I
I

Ariz. The proposed project would

supply power to utilities in Arizona

and surrounding regions to serve

their customers during periods of

peak electricity demand. Construc-

tion of the proposed project would

start in late 200"7 and be complete by

May 2008.

The proposed project would be

located on an approximately 40-

acre parcel of land just north of the

existing Griffith Energy Project. Gas

and water would be provided by the

adjacent Griffith Energy Project.

Within the parcel, approximately

8 acres would be used for equip-

ment, a stormwater retention basin

and interconnection facilities. The

proposed project would be intercon-

nected to the regional transmission

grid via transmission intercon-

nections at the existing Griffith

Switchyard, owned and operated by

Western. The Griflith Switchyard

would be expanded about 1 acre to

accommodate the interconnection

with the proposed project. A tempo-

rary construction area br contractor

facilities, construction parking, and

equipment and material lay down

would be located east of the power

plant site and would require about 3

acres.



Why the Northern
Arizona Energy Project?

Why is Western involved in the
Northern Arizona Energy Project?

9

•

•

The  Northe rn Arizona  Energy P roject is  be ing

developed in response  to severa l factors, inciud-

ing:

Extreme historica l and fOrecasted peak load

growth in Mohave  County and across  Arizona

Arizona  utilities  seeking peaking resources

No exis ting s imple -cycle  units  in Mohave

County to se rve  peak load profile

Use  of existing 1-40 Industria l Corridor irifra~

s tructure  a t prope rty bounda rie s

•

Existing gas transporta tion capacity and

me te r s ta tion

\Vestern's existing Griffith 230-kV Switch-

yard

Mohave County water system

What facilities and equipment
are planned?

Western operates and maintains about 17,000

miles of high-voltage transmission lines and

associated facilities within a 15-state region of

the central and western United States. Federal

law requires us to provide eligible organizations

open access to transmission services so that they

can move power to load areas. We provide these

services through an interconnection if there is

available capacity on the Federal transmission

system.

Any entity requesting transmission services

must abide by our Open Access Transmission

Service Tariff, including our Large Generator

Interconnection Procedures. More information

about these requirements is available on our 'Web

site at httpzl/wvrw.wapa.gov/transmission/irlterconn.

him.

The owners of the proposed project requested

an interconnection with WesternS transmission

system at Griffith Swithyard. This interconnec-

tion request triggers a Federal National Environ-

mental Policy Act review process in addition to

the state's permitting processes. Before Western

can agree to the construction and interconnect
son of the proposed project, we must consider

the project's potential environmental impacts.

Western needs your help to
address environmental impacts

Equipment a ssocia ted with the  proposed proj-

ect would include  four Gene ra l Electric LM6000

P C S P RINT NxGen 45 megawatt combustion

turbine  gene ra tors  with inle t a ir chille r modules .

The  proposed project would be  designed to pro-

duce  175 MW of ne t e lectrica l output. However,

annual average  output of the  proposed project

would not exceed 50 average MW. The genera-

tors  a re  capable  of rapid s ta rtup within 10 min-

utes , a llowing the  proposed project to re spond to

fluctua tions in e lectric demand.

The  equipment and facilitie s  would be  a r-

ranged for optimum use  of the  power plant s ite

as well as to ensure  operability and mainta in~

ability. Conceptual engineering studies have

been conducted to define  the  specific equipment

requirements  and to confirm the  suitability of the

proposed site .

Public involvement; is  an important and in-

tegral part of Wested*n's NEPA process. Scoping

involves active ly acquiring input from inte rested

Federal, sta te , tribal and local agencies and the

public. information ga ined during scoping ass is ts

Weste rn in identifying potentia l environment

ta i issues, a lternatives and mitigation measures

associa ted with constructing and ope ra ting the

proposed project. Scoping a lso he lps narrow the

51
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This visual simulation shows the proposed Northern Arizona Energy Project viewed from the intersection of Haul Road and

Apache Road looking southeast

sheet. Western will a lso be  the  lead agency for

compliance  with the  Nationa l Historic P reserver

son and Endangered Species acts

Preliminary issues

The following issues and concerns have  been

identified as among those  tha t should be  exam

ire d for impa cts . The  lis t will be  fina lize d during

\X/estern's EA process and used to prepare  the

Dra ft EA

scope of issues so the  analysis of environmental

impacts can focus on areas of high interest and

conce rn

Weste rn wants  you to comment on the  pro

posa i, offer suggestions to improve  the  proposa l

and even suggest a lternative actions. Western is

a lso asking you to identify any issues of concern

about potentia l environmenta l impacts . You

can provide  input into this  process  by e -maii

in, de live ring, or sending by ma il or fax your

comments by March 31, 2007 to John Holt or by

mailing the  enclosed addressed response sheet

"this newsletter a lso serves as Western's no

unification of plans to prepare  an environmental

assessment. The  EA will provide  Western with a

framework to ana lyze  and judge  the  magnitude

of environmenta l impacts . If Weste rn finds tha t

there  a re  no significant environmenta l impacts

we can issue  a  "finding of no significant impact

and move  forward with the  proposed project

if the  EA process  identifie s  like ly unmitiga ted

significant impacts , an environmenta l impact

sta tement process will be  initia ted to take  a  more

deta iled look a t the  impacts and a lte rna tive  ap

poa che s  to the  propose d proje ct

If you would like  to rece ive  a  copy of the  Draft

EA for review, please  note  so on the  response

Air emiss ions  from the  combustion turbines

Noise  genera ted by the  combustion turbines

Loss of desert habita t

Construction worke r trave l e ffects  on loca l

tra nsporta tion fa cilitie s

Changes in land use

influx of cons truction worke rs  and e ffects  on

loca l infra s tructure

Wate r required by the  proposed power plant



What Is the EA schedule?Where can I get more
information? I

• Ea rly Ma rc h  2007 .- Scoping notice  sent to

s takeholde r; comments  solicited to he lp de -

fine  EA scope

\

Ma rch 31, 2007 EA scoping period closes

Mr. ]ohm Holt
Western Area Power Administration
PO. Box 6457
Phoenix, AZ 850056457
Phone: 602/605-2525
Pox: 602/605-2630
E-mail: ho1t@wapa.gov

• Ap ril 2007 .- Western incorporates scoping
comments and distributes Draft EA for review

- Western determines whether
to prepare a PONSI or an ElS and issues a
PONS1 or ElS determination

August 2007
Ms. Dana Dia ler

Northe rn Arizona  Ene rgy P roje ct

6410 E. Everett Dr.

Scottsda le , AZ 85254

Phone: 480/664-8154

You can also End out more about the proposed
project by visiting us online at
www,wa pa .gov/tra ns mis s ion/inte rna e p.htm

Western Area Power Administration

RO. Box 6457

Phoenix, AS 85005-6457


