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PROJECT SUMMARY

PROJECT SUMMARY
Proiect: CIP Generating Station and Transmission
Ject. Additions Project
Hawaiian Electric Company, Inc.
. P.O. Box 2750
Applicant

Honolulu, HI 96840
Contact: Robert Isler (808) 543-7206

Approving Agency

Department of Planning and Permitting

City and County of Honolulu

650 South King Street

Honolulu, HI 96813

Contact: Matthew Higashida (808) 527-6056

Location

Campbell Industrial Park (CIP) and the future expansion
area of the Kapolei Business Park (KBP), Barbers Point,
‘Ewa District, Island of O‘ahu

Tax Map Keys

9-1-015:002; 9-1-015:016; 9-1-015:020; 9-1-014:033; 9-
1-014:034, 9-1-014:035; 9-1-014:010; 9-1-014:014; 9-1-
026:018; 9-1-026:039; 9-1-014:029; 9-1-026:038; 9-2-
003:027; 9-2-003:011

State Land Use District

Mostly Urban with some Agriculture.

Ewa DP Land Use Designation

Industrial

County Zoning

I-2 Intensive Industrial, Ag-1 Restricted Agriculture,
Ag-2 General Agriculture

Proposed Action

Construction of a new fossil-fueled electrical generating
station, a new 138kV overhead transmission line, and
associated improvements at two electrical substations in
and around Campbell Industrial Park, ‘Ewa, Hawai‘i.

Associated Actions Requiring
Environmental Assessment

Electrical power generating facility, electrical substation
improvements, and 138 kV electrical transmission line.

Required Permits & Approvals

Conditional Use Permit, NPDES Construction Permit,
NPDES Industrial Storm Water Permit, PUC Approval,
Well Construction and-\WeH-Operation—Permits, Pump
Installation Permit, Water Use Permit, Initial Covered
Source/Prevention of Significant Deterioration Permits,
Wastewater Treatment Permit, Fuel Tank Construction
Permit, FAA Clearance, Grading Permit, Building
Permit, Construction Noise Permit

Agencies Consulted

i it ission. ’ ’ , ,
DPPPNumerous Federal, State, County, and private
organizations as listed -in Chapter 10.

Consultant

Planning Solutions, Inc.

210 Ward Ave, Suite 330

Honolulu, HI 96814

Contact: Perry White (808) 550-4483
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NOTES ON REVISION FORMAT

NOTES ON FORMAT USED TO DEPICT REVISIONS

The following notation has been used to depict substantive differences between this
document and the Draft Environmental Impact Statement:

« Insertions are noted by a double underline;

« Deletions are noted with a strike-through.

All changes, whether insertions or deletions are indicated by a vertical line in the outside
margin of the changed page. In order to maintain legibility, formatting changes (such as
revised headers and footers), updates to the table of contents with new page numbers and
cross-references, changes to the publication date, revisions to the title page to reflect the fact
that the document is a “Final” EIS, rather than a “Draft” EIS, and other non-substantive
changes are not marked.
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SUMMARY
S-1.0 PROJECT DESCRIPTION

S-1.1. PROPOSED ACTION (ALTERNATIVE 1)

Hawaiian Electric Company, Inc. (HECO) is proposing to improve the electrical generation and
transmission infrastructure on O‘ahu. If the required land use approvals and environmental permits are
granted, HECO will:

» Construct a 110 MW simple-cycle combustion turbine on its Barbers Point Tank Farm (BPTF) site in
Campbell Industrial Park (CIP) by mid-2009. The unit will burn clean fuels with low air emissions, like
naphtha or diesel, and will include provisions to allow burning of biofuels, such as ethanol, when they
become commercially viable. This unit is primarily intended to supplement existing capacity during
periods of peak use; however, it would also be operated during non-peak hours if other units are not
reasonably able to serve system needs. By providing this type of unit and continuing its efforts to limit

|6CtI’ICIt¥ demand! HECO hoges to delay the need for the 180 MW coal unlt |dent|f|ed in IRP- 3 meet—the

. Install new electrical equipment (e.g., relays, circuit breakers, and related support equipment) within the
AES Substation, which is adjacent to the BPTF site.

. Acquire the 44-foot wide strip of property between the Tank Farm parcel and the adjoining AES
Substation and the parcel between the AES Substation and Hanua Street to provide additional space for
the proposed generating and substation equipment.

. Acquire easements for and construct an additional, two mile-long, 138 kV overhead transmission circuit
linking the expanded AES Substation with the existing Campbell Estate Industrial Park (CEIP)
Substation.

. Install new electrical equipment (e.g., relays, circuit breakers, and related support equipment) within the
existing CEIP Substation.

. Install a new underground water pipeline to transport recycled wastewater (RO water) from the City and
County of Honolulu’s Honouliuli Wastewater Treatment Plant (WWTP) to HECO’s Kahe Generating
station in accordance with HECO’s proposed community benefits program.

. Plan for, and be prepared to construct, a second 110 MW simple-cycle combustion turbine on the BPTF
site if demand-side management (DSM), conservation, renewable energy and combined heat and power
(CHP) programs cannot provide the demand reduction and/or additional firm generating capacity needed
to meet peak demand.

The project is needed to meet the existing and forecasted future system load growth on the island of O‘ahu
and is an integral part of HECO’s continuous commitment to providing safe, adequate, and reliable electric
service to its customers. The proposed improvements are designed to improve system reliability, minimize
adverse effects on the environment, and maintain costs to HECO’s customers at a reasonable level.

S-1.2 ACTION ALTERNATIVES EVALUATED IN DETAIL
The following alternatives to the proposed action are evaluated in this environmental impact statement:

Alternative 2: Transmission Circuit & Single Combustion Turbine. This “reduced scale” alternative is
nearly the same as Alternative 1 except that it does not include the option of installing a second CT. Thus,
the maximum generating capacity provided by this alternative would be the 110 MW provided by the first
combustion turbine and may not be sufficient to meet the peak demand on the system.

Alternative 3: Single Combustion Turbine Only. The generation part of this alternative is identical to that
in Alternative 2. However, this alternative does not provide additional transmission capacity.

SUMMARY-1
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As a result, the electrical transmission system serving the area would not have sufficient capacity to
accommodate the total output from all of the electrical generating units at CIP.

Alternative 4: Additional Transmission Circuit Only. This alternative consists solely of the
transmission-related improvements in Alternative 1. It would improve the reliability of the
transmission facilities that connect the three major CIP generating complexes (Kalaeloa, AES, and
HPOWER) to the grid, but it would not supply additional generating capacity to the system.

No Action Alternative. “No Action” consists of failing to install or arrange for the installation of the
additional generating capacity and transmission capacity needed to bring electrical energy supply and
demand into balance. This alternative would not meet any of the objectives of the proposed action,
but is included to comply with regulatory requirements.

S-2.0 SIGNIFICANT BENEFICIAL & ADVERSE IMPACTS
S-2.1 PROBABLE IMPACTS OF THE ACTION ALTERNATIVES

The effects that construction of each alternative would have are summarized in Table S-1 below.
Table S-2 summarizes the effects that would result from operation of the facilities in each alternative.

As can be seen from the tables, none of the alternatives entail significant adverse effects on the
physical or human environment. Because Alternatives 2, 3, and 4 are reduced-scale subsets of the
proposed action, they entail similar impacts but on a smaller scale. Eliminating the generation portion
of the project reduces potential effects to a much greater extent than elimination of the transmission
elements. However, eliminating project components also has serious implications for the reliability
of electrical service on O‘ahu, and therefore also for its economic health and quality of life, as
described below.

S-2.2 PROBABLE IMPACTS OF THE NO ACTION ALTERNATIVE

At the very least, failure to construct the 110 MW combustion turbine that HECO proposes to place in
service in mid-2009 could force HECO to suspend service temporarily to selected areas through
rolling blackouts. At worst, it has the potential to disrupt service throughout the entire grid. The
frequency and duration of the service interruptions and the number of customers affected will depend
upon the particular circumstances of the outage and cannot be accurately predicted. However,
analyses show that even small outages have substantial economic effects on customers, as well as
potential health and safety impacts.

Failure to add a third transmission line to serve the CIP area will increase the probability that the
transmission system would be unable to reliably connect the substantial generating capacity at
Campbell Industrial Park to HECO’s islandwide electrical grid. This, in turn, would increase the
likelihood that rolling blackouts might be needed and the potential for a system-wide blackout.

Whether caused by shortfalls in generating or transmission capacity, even brief power outages that
affect only a small fraction of HECO’s customers impose considerable costs on the community.
Outages that affect all of HECO’s customers for even a few hours are even more expensive, and
could have other serious health and safety consequences. Neither type of outage is consistent with
HECO’s obligation to serve its customers.

S-3.0 CONSISTENCY WITH LAND USE POLICIES AND PLANS

HECO’s Proposed CIP Generating Station and Transmission Additions project is located in an area
set aside for heavy industrial uses and is consistent with State and County land use plans and controls.
It would be constructed and operated in accordance with applicable environmental regulations. Table
6.1 lists the permits and other approvals that HECO will need.

SUMMARY-2
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S-4.0 OTHER CHAPTER 343 TOPICS

The proposed improvements are not directly related to other possible actions by HECO and would not
lead to growth or changes in the character of economic activity (e.g., the opening of new industries
not previously practical) that might have secondary impacts. They would, however, avoid projected
shortfalls in electrical power, thereby ensuring that HECO’s customers continue to receive reliable
and affordable electrical service. Fuel to power the generating unit will be naphtha or other light
fuels that are already produced at the two refineries located in Campbell Industrial Park. The
construction and operation of the proposed transmission line does not involve the extension of
electrical power service into new service areas or the provision of services not previously available to
HECO’s customers. Hence, it does not have the ability to cause secondary impacts except insofar as
it helps forestall unintended power outages that might otherwise encourage businesses to locate their
activities elsewhere.

Constructing and operating the proposed peaking units at the BPTF and installing a second
transmission line between the AES and CEIP Substations will allow HECO to maintain reliable
electrical service to its customers. It would not prevent other uses of the property that might be more
productive over the long term.

HECO’s plans for the proposed facilities do not foreclose any energy supply options. Because the
proposed CTs are designed primarily as peaking units to be used only when needed to meet peak
demand, they involve the minimum capital investment required to maintain service reliability. If
demand should be lower than anticipated, HECO will operate the units for fewer hours. The
availability of the firm capacity will allow HECO to continue its alternate energy efforts with the
confidence that a shortfall from those sources can be made up by operating the peaking units during
those periods when the alternate energy sources are not available.

The construction of the proposed generating units, substation additions, and transmission
improvements does not irrevocably commit HECO to the continued use of fossil fuels for power
generation. As mentioned, both proposed generating units can utilize biofuels should they become
commercially available and economical for use in Hawai‘i.

At present, there-are-no-knownunreselvedissues—the only known unresolved issue that is not directly

a function of the Public Utility Commission’s final decision on HECQO’s pending application is the

extent to which the mauka portion of the transmission line may be constructed underground in
response to the landowner’s request. However, numerous permits and approvals must still be

obtained, and it is possible that issues may arise as applications for these are prepared and processed.

S-5.0 PARTIES CONSULTED

HECO distributed the EIS Preparation Notice (EISPN) to the individuals and organizations listed in
Table 10.1 and requested their comments on the proposed scope of the analysis and on the
completeness of the alternatives that HECO proposed to evaluate. It also conducted extensive
community outreach through meetings with representatives of the West O‘ahu/Wai‘anae Coast
communities. The public will-havehad an opportunity to review and comment on thise DEIS_for the

project in accordance with HRS Chapter 343. Their comments are reproduced in Chapter 10 of this
FEIS.

SUMMARY-3



$-AAVIWNNS

X . . JuowWdO[OAIP QAISUDIXD J0J PIJLS ST PUB PaqInISIp AJIABAY SI BAIR
| sanpuIRNY S8 pepniout [ SAJBUIRIV | o 1 - opruios uorsstwsten pasodoid oyy SUO[E ISTX0 0} UMO AIE saroads
oweS  ‘SaNIJIon,] UOISSTUISUDI] 1oMOg | QUON  ‘Solfljion,] UOISSTUISUDL] 1oM0g | Se dweS  Sanjiflob,] UOISSTUSUDA] 1oMOg UL Iop! N . P '} SUOIE JSIXD 01 UMOW 918 S910ads
QJEPIPUED IO ‘PAUJLAIY) ‘PIIITULPUS ON| ‘SPIIJIDD,] UOISSTUISUDL] 1MOJ ejorg 9y
PopR[oW SUON $omJIoLA | SAJEUIRNY SE OWES SIIIID.] [ SANPUIBIY ST SWIES ‘uonoNIsu0d Aq pajadjye A[02IIp 2q 03 seale ay) Jqeyur seroads
UONDISqRg  pub  UonDIoUID)  1oMOg | UOLDISqRS  pub  UONDIoUIL)  1oMOg | ‘Saijijiob,] UOLDISqNS pub UOHDIGUIL) 1oMOg R g - : i
PaI1oSUBPUD 10 SANISUSS ON “SAIIJIDD,] UONDISGIS PUD HOIIDA2USL) 1oMOg
‘] 9ATRUIDNY S ‘papnjout ‘] dANRUINY
QWIeS  "SoUI]IOD,] UOISSTUSUD.L] 1oMOd | QUON  "SINI[IOD UOISSIUSUDL] 1oMOd | Se dWeS  "$Sa1J1j1oD,] UOISSTUSUD.L]  LoMOJ “eaIe 109fo1d oy ur spIezey SunsIxa 9JeqIa0EX JOU [[IM PUR SBAIR spavze [eImeN o) nsodxy Sp
‘papnjoul dUON SAHIfID] ‘7 ANRUID)|Y SB dWeS Sanion,] ‘] oAnRWIS)Y Se oweg | PIEZEY pauyop opisino 20e[d o)e) [[Im uonoNNSuod ||y SIHDD [V
HOTIDISqIS  pub  UONDIUIL)  1oM0g | HONDISqNS  pub  HoNDAoUsD)  1oM0g | “Saliijiob,] HONDISqRS Pub HONDAGUSD) 1oM0g
*Kyirenb 193em 10 suzeped
. . . ‘1 AR Y I S
[ QANBUIS)Y SE papnjout . oSeureIp U0 109JJ0 OU 0) [BWIUIW OABY [[IM )JNOI dUI[ UOISSIWSULI)
- - I Se owWeS  SoNIjIoD,] UOISSIUSUDL] 12MOg . b
owieS  ‘SAIIJIon,] UOISSTUISUDI] 1oMOg | QUON  ‘SollIjion,] UOISSTHISUDI] 1oMOg oy Suofe soSueyo posodoid oy SANIIOD,] UOISSTHISUDI] 12MOJ 3
‘Jjount I9)eMULIO)S Ul UONONPaI WYSI[S $921n059Y 193e M %9 A30[0IPAH vy
*papn[oul QUON “SaHIfID,] ‘7 QANRUIRY Y SE dWIeS ‘SoIjIon,] 5 ¥ 1S U LOBONPOL Iot[S *2JN01 dUI| 12)eMm ) 10 2)IS J [d e Y} SSOIOB SAWNJOA
P - it : jatia 9]qIssOd '] ANBUIANY Sk duwres oY) A[oS1e] : :
UONDISqRg pup UONDIOUIL)  1oMOJ | UONDISqQNS  pub  UONDIGUID)  1oMOg | - - Jyounu 1ay1e ApuesyruSis 1o ureped aSeurelp [[e1oA0 ay) 1)je A[[enue)sqns
SoUIjIoD,] UOTIDISGNG pUb UONDIUFL) 12M0g N
JOU [[IM UONONNSUO))  SaHIfIoD,] UODISqNS pub UODIoUSD) 1oMOg
‘] QAIBUISNY 10J PAQLIOS
E *90URQINISIP PUNOIS 1918213 SAJOAUI P[NOM
Se oweS SANIIon,] UOISSTUISUDL] J1oMOg . : :
| ARy se papujour JUBLIBA PUNOISIOPUN OUJ, "SUOISSIWS ISP 9ANISNy jueoyusis sonpoid
oweg  SanIfioD, :c;é_SE.S ToMOg | ouoN  “SOTIJIoD HOTSSTSUDI] om0 “PITEUILLLD 2q P[NOM 1UN BUNEIOUSS PUOIIS | 03 fenuajod ot SALY ‘210§21Y) I0U SIOP PUE dUBINSIP PUN0I3 pajuuy]
S HHIIOD HOISS! 4L d N TSOUHIOD. HOISSIUISUDAL 42MOd | 5y jo uoneqeisut ay) 0) PIIE[AI SOIIANOE | A1oa S[TE)US OUI| UOISSIWSURT) PROYIOAQ) “S211]10D,] UOISSIUISUDA] 1oMOJ Aewnp) » Aend) a1y (%2
s P BT | % oy o BT | oo mie v ooy
HOISqRS P HDAOURD domod HDISqRS P HDIOUD - Aoiod : Hsnq [euon H pue uone)s Suneroudsd pasodord oy JO UOHINISUOD WO} JSNEYXD J[IIYIA
' oAneuR)Y se owes oy AjaSe] § § N . - -
. pue jsnp Krerodwd) ‘10U “SaIIjIoD,] HONDISGIS pub UONDIIHFL) 1oMOJ
SolIjIoD,] UOTIDJSGNG pUb UONDIIUID) d2M0g
‘SUreIp wlojs 1o skempeol pouue|d 1o/pue Sunsixa Suofe seale o) pajrwl]
9q pInoM 2ouBQIMSI “IOPLLIOd UOISSIWSUes) 3y} Jo Suo| MU Yy
. Suoje Suryouan axnbar pinom y10m 2y ‘punorSiopun pajelsul dIe saul|
[ QATRUI) Y - = R :
. § - uorsstwsuer ay) J| pasodoid se sojod peayroro uo popuadsns are sour|
X . se oweS ‘SoNIjIon,] UOISSTUISUDL] J1oMOg :
[ SANBUIY Sk papnjout Ay} J1 90URQINISIP PUNOIS SN[ AIDA  SAIIjIon,] UOISSTUISUDL] 1oMOg
QwieS  San1j1ob,] UOISSIUISUDL] 1dMOJ | QUON  “S21j1j10D,] UOISSIUSUDL] 12MOJ ] SAlRUIR) Y . £ .
I | 10J paquosap se dwes ale syoedwl oSIMIIYI0 S10pLLI0D AN sliog 73 430102 (44
*popn[oul dUON] “SAHIIOD] T PANRUINY S8 OWRS SO |1 F e a0 s o ?E.u:m. pue Aempeol Junsixo Juofe are Ay pue pa[[YNOeq 9q [[IM SIYIUAL}
HoNDISqRg  pub  UOnDAGUID)  1oMOg | HOLDISGRS  pub  HOUDIGUSL)  1oMOg m:w :o_mu_hw ,m_w% s w.w o ooue (mmlmn__m oY) Inq ‘S[IW 4 Noqe Jo doue)sIp & ool pasodoid ayy Suore Furyouan
.; 1 ADUSHS J PO | 5 nbos [IM oul] OY Mou dyJ,  -2InnouSe IoJ panjea jou SI YoIym
SII]IoD,] UOTIDISQIS pUub UONDIoUID) 4900 | .\ . : - RN
do1oino [e109 Aq urepIOpun ST JLdg YL "PIPIdU 3q [[IM [[IJ [BINONNS
JO sp1ek o1qno puesnoy) m9J NS J1dg Y} Uo sane ¢ Aprewrxoidde
JO  oouRqIISIQ ‘SoIIJIoD,] UODISGRS pup  UONDIoUoD) 1oMOg
‘AydeiSodoy 03 soSueyo juoueurod
ur synsar uondo oyyeN  pammnbor oq [m Surgouan [enuejsqns
| aAnEwIONY sE popnpous | aanEwONY POIOA[Os SI dANEUIA)E punoIIopun dy) Jj| ‘suonepunoj ojod ay) 10j
. T . i i s3uLI0q SI Papasu SIoMUIed A[UO Y] SaIIjIoD,] UOISSTUISUDL] 1oMOJ
owieS  ‘SAIJIoD,] UOISSTUISUDI] 1oMOg | QUON  ‘Solfljion,] UOISSTUISUDL] 1oM0g | Se dweS  Sanjiflob,] UOISSTUSUDL] 1oMOg fudeagod fudeagorsk .
— _ *mooo [[im AyderSodoy 0y soSueyo Junse| JueoyIuSIs ON "Pa[[LoRq 0q Ydets0do Ly AYdersolsiyd 'y
*POpN[oUl QUON “S21I1D,] ‘7 QANRUINY Se dweS ‘SoIIjIon,] '] dAnEWINY 10 spoedur se sures . 3 : s 2
UonDISqRg  pub  UonDIoUID)  1oMOg | UOLDISqRS  pub  UONDAoUIL)  1oM0g | ‘Saijijiob,] UOLDISqNS pub UONDIGUIL) 1oM0g 4918] 114 10q dut] 121eM O Pasodoid ay of POIPABIXD Aq [|IM SOYOUILL
T : o : Tom e : : quowdinba oSre; jo juowooeidwio oy 10y d[qeyns sped pue suaq
2A1)09)01d 10§ [[1J JO SOWINJOA [[BWS PUE SUOHEPUNO] 0] UOHEABIXD IOUTuL
aAjoAul [[m a0foxd oy SBIIjIOD,] UONDISGRS PUD HODIoUSL) 1oMOg
Aju, 10238 2]q1SSO,
110 quo 1D 218u1g LD 218u1S + 11nd41) UOISSIUSUD.L] Lop S 2191550d uonIay
JINDA1) UOISSIUSUDL] [DUONIPPY PO : B aar.% o + JINDA1) UOISSIUSUDLL PPaYLIAQ) + (L)) 2UIqIN ] UONSNqUIO) ordoy 1ovduy -
F dayvuId)y £ou v cou i (1 2anpuia1]y) uondy pasodosq s1a
pordg uondnysuo)) :sydeduy jo uosriedwo) 1-S d1qe L
AIVINNNS

LOaro¥d SNOILIAAY NOISSIASNVIL ANV NOLLV.LS ONILVIANTD dID

STd TYNIA



S-AAVINNNS

*8unnoI-a1 pue SjoNUOd dljjer
ommbar pnom pue skem-Jo-sjySur peor Junsixo unpim Aqrented moso
'] 9ATJEUIONY 10J POQLIOSOP | P[NOM JUBLIEA PUNOISIOPUN O], ‘SABMPEOI BOIE UO 9ITAIOS JO [9AT oY)
[ oAGRILY SE popujour Se oWeS ‘SANIjIoD,] UOISSIHISUDI] 12M0g | 1995je 10U P[nom I ‘sdin-a[oryoa co:o:hw:oo JO Ioquinu [[ews € 91eIousd
QweS  San1j1o0,] :E%,E;:E& 12MOJ | QUON  “S21j1j1oD,] UOISSIUISUDA] 12MOJ ‘uoneIsqns SV Ay puedxa 03 PIIOM SOUI[ PEOYIIA0 dU) BUN[EISU]  SoHIjoD,] HOISSTUISUDAL 1Mo d .
"POpN[oul QUON “SAIIIID,] T PANRUIDNY SE QWS “SInIIon,] PUP L) PU093s # 10N ) papasu Aiom S 2uif o spouiad .tosm faoh o) ouyen PRHPRI HORRIOCHEL o
TSRy PUD —UONB BT J5M0] | HONDISqng— pub— TONDBUEY— 25M0] Jo ooudsqe Ay} Aq paonpar oq pinom sdin | [eoo] mo[s pinod juswdinba quF.ho\,o Jo A1dA1pog  “sAem-Jo-s)ySu peox
-O[OIYA PAJB[AI-UONONISUOD JO Joquinu oy ], | Sunsixo ul pauue[d SI J10M ON 90IAISS-JO-[0AD] AU} J93)Je A[JUBDIJIUTIS
“S21I[1o0,] UOTIDISqNS PUb HOND.oUaD) 1oM0g | jou pnopy  'sdiy oaKojdwio pue S[ELIOJEW UOHONNSUOD JO AIOAIDD
oY) 1oy sAempeol eare uo sdLn-9[oIYdA JO JoqUINU [[eWS B J)eIdudd
pInOM uononxsuo))  S21jijiob,] UONDISqAS Pub HONDIoUsL) 1oMOg
'SBAIE [BIUSPISOI SUTSIXOSAHISHIS-9I08E WOIJ JUR)SIP 9q P[NOM
nq ‘gD UM SUOIEIO] JWIOS WIOLJ A[qISIA 9q P[NOM SUI| UOISSIWISUBL
377 I PIJEIO0SSE SONIALOE UonoNnsuod oy,  -orqnd oyl 0} J[qsia
| oanEwONY Aqrpear jou (030 ‘seare padojosspun ‘Arourjar uoIAdy) “3'9) seare ul
‘] SATIRUIDYY SB ‘papnout | owes  SOIHHEY :SEEEE&, g P2JeI0] 1B S)USWIS[O UOISSIWISURI) JSOJN  S27I[IoD,] UOISSTHSUDL] 1oMOg
QweS  "SonIj19D,] UOISSIUSUDA] AdMOd | QUON  “Sa11[1OD,] UOISSIUSUD.L] A2MOJ . o T “eoIe A} JO souereadde ) Ie %:wﬁﬁwﬁmbﬂw $92IN0SIY [BNSIA 6t
‘papN|oul SUON “SPHIIID] ‘T QANRUIRNY SE dWeS SoIjIon,] o:%U M_ ouﬁ\m_ﬁ_wmw_ww_ﬁﬂ_\,“wv_oomwmaummx\m“owmwﬂ jou s pue Arerodwd) oq [[IM Ing ‘O[QISIA 2IoW 2q [[IM  INOI
UoNDISqRg  pub UONDIOUIL)  1oMOJ | UONDISqQNS  pub  UONDIGUID  1oMOg SO :s..:EE:,w PID HOIBIONETy 15H0g aull Ijem OY Y} pue AIs uonelsqns SHY Yl U0 JIoA\ “seare orqnd
I0UJ0 10 J201)S BNUBH WO U0ds A[IPEal 10U dIe Jey) Seale ul AJsou ‘o)s
ALdg 2y e 29ed aye) [[IM SaNIANOE punoiSosoqe Joyjo pue qudwdinbo
Jo juowooeld pue sammjonns Jo uondare oy ‘@fero)s sperdjew ‘Sunyred
juowdmbo ‘Burpeid Ioun $2171719D,] UOIIDISGRS PUD UONDIDUIL) A9MOJ
‘(ddHS) UOISIAI(] UOTJBAISSAI] JLIOISIH Q)€)S ) 108IU0D pue
SHoM J[BY [[IM I0JOBNUOD ) ‘PAIIUNOIUD Jlk S[eLng uewny o sysodop
[eo13ojooeyore Aue J| 1X)uod (paqImsip) A1epuoods 1o (mis ur) Arewrd
ur s[eLojew [eo130[09eyoIe AUB [E2ARI JOU PIP JOPLLIOD UOISSIUSURI) Oy}
Suofe no parLes uonoadsur dovyINs oY, S1YIOD,] UOISSTUSUD.L], JoMOG
‘] SANRUINY SB ‘papnjout ‘] QAIRWIY “(QdHS) UOISIAIQ] UONEAIOSIIG
QRS  'Sa11]1oD,] UOISSTUSUDA] IaMOJ | QUON  "S21j1]IoD,] UOISSIUSUD.L] 19MOg | Se OWeS  "Sa1j1j1on,] UOISSTUSUDA] om0 OLIOISIH QIE}S U} 1OBIU0D PUE JI0A J[EY [[IM I0JOBNUOD Ol ‘PAIONUNOIUD $32.IN0SY -
"POpN[oUl QUON “SaHIJID,] ‘] QANRUIN Y Se dweS “SoIIfIon,] ‘] SAIRUIIY St oweg | d1e s[eunq uewny Jo sysodap [eorSojodeyore Aue j| -oul] Jojem posodoxd | [EIMIND “OHOISTH ‘TediB0[0oeTaIy
UODISGNS  pup  UODA2UDL)  1oMOg | UONDISGNS pub  UOLDAoUDL)  1oMOg | “Sa1jIjIob,] UOIIDISQRS pub HOIDIoUDY) 1oMOg | oY) JO uonanynsuod Juump ooefd ur oq [[im uerd Suriojiuow [ed130[0oetdIe
panoxdde-qgHS uy -9[qrssod Jua)xa 15918213 YY) 0) AsN S PeOI[IRI dY) 0}
suondnisip dzrururu [[IM QDHH “ABM-JO-1YSH peoifrey TR0 dHOSY
oY) UM 9q [[IM dURY 0] dul] 1ojem OY SYL 219U} Punoj usdq dALY
$90IN0SAI [BO130]0JBYOIR 10 OLIOISIY OU pue ‘padojoAdp pue pagrnisip
Aoy st o)Is J1dd QUL SonIjion,] UONDISqNS pup UOUDIUIL) 1oMOJ
‘] SANRUINY .
. SOIIAIOE UOIONISUOD JO J[NSAI B SE JOPLLIOD UOISSIWISuL)
'] 9ANRUIY se ‘papnjour SE OWBS  TWOHIIIDA UOISSIUISUDAL AoMOd Suore osiou ur osearour Arerodwio],  S211j1oD,] UOISSIUISUDA] 1dMOG
QWIBS "SOUNIOD,{ UOISSIUISUDL] 12MOd | SUON  "SHI[IOD,] UOISSIUSUDI] 1oM0q b Lo m:oumm om :mE:M ‘panmbai aq Aew jruiiad ss10U UOHONNSUOD Y IsIoN L'y
‘papnjoul SuoN ‘SaHLI T 9ANRUIIY SB JWRS SN O} POILNDAL SHOM JO UONBUILILD Aq POUSHOYS ‘uone)S Sunelouan) Ay 0} AUI[ IjeM Oy MIU Y} JO N0l dY) Suoje pue )
uoypISqng  puv  UOUDAIUD N0 | youDISqRg  pub  UOUDAIUIL)  1oMOG ,up J[14 98101 HOLONASUOD JO UONEMP o Ing ALdg oy 18 o0 (1M juswidinbo AABSY 1910 puB ‘SYONI) ‘SIO)BABOXD
[ 9ATJRUIO)Y SB JWes oY) oq [[Im AJsuojup : —_—
s WOIJ JSI0U UONINNSUO))  “SoKI]IdD,] UONDISGRS pub UONDIIUIL) 19MOJ
So11]10D,] UOIDISGNS pUD UOIDAIUIL) A9MOJ
o quo 1D 218u1g LD 218u1S + 11nd41) UOISSIUSUD.L] LD puosas 31qssod uonIay
JINDA1) UOISSIUSUDL] [DUONIPPY p maaesmtv.\ ! ; . aar.%nv.\ . + JINDA1) UOISSIUSUDLL PPaYLIAQ) + (L)) 2UIqIN ] UONSNqUIO) ordo jovduiy W~N
F dayvuId)y : : (1 2anpuia1]y) uondy pasodosq
PoLIdd uondINIISU0)) umuuNQEH Jo ﬂcmm.:wﬁ—:oo I-S 9d1qe L
AIVINANNS
LOaro¥d SNOILIAAY NOISSIASNVIL ANV NOLLV.LS ONILVIANTD dID STd TVNIJ



9-AMVYIWNNS

‘ou] ‘suonnjog Suruue[q £q pajidwo)) :9010g
‘uonerado ur paserd
. . . 3 a1 Aoty [mun JINH WO 10U [[IM 0SoY ], ‘S211]10D,] UOISSIUISUDI] 1oMOJ i
[ SANBUIDYY Sk owes [ SANEWIRYY St owes [ SATJEUISYY St dwes “uonesodo ur pooeyd ore Aot [nun (AINE) SPIRYY dBIUTEA %9 LY €Iy
JINF MW J0U [[IM 9S9Y ], "52171]100,] UOIIDISQNS PUD UOTIDADUIL) AdMOJ
'SBAIR 9S3Y) JO
ASN O ()M QI9JIDIUI JOU [[IM UONONNSUOD) "dIMNJ Ay} Ul dsn [eLysnpul
- 10J Paje[S pue JUBORA A[JUSLIND SI 10 OSN [eLuSNpul ul Apearfe IOy
k SI JBY) PUB[ SISIOARI) JOPLLIOD JY [, "dUI| UOISSIWSULI) 3} JO UONONISUOD
i . Se oweS ‘SolIjIon,] UOISSTUISUDI] 1omMog | - i R -
[ SATRUIN[Y SB papnjout 10J sjuowosed oxmboe M QDHH  SoUIjIoD,] UOISSIUSUDA] 1oMOJ
QweS  'SanijIob,] UOISSTUSUD.L] 1oMOJ QUON "S2171]10D,] UOISSTUISUD.] A9MOJ . - P_w.::wﬂ Mnomw_w w”._ Mﬂ%&&mw (SoMIAIOR J1jouaq $32.1N0SY oy
‘papnjoul dUON “SaiIjIo0] "7 9ANBUId)Y SB dWeS SanIjIon,] ,Mrﬁnoc mMoEms . :WE%O Q:._Ho Eu: 5 w%o Ayrununod 10y ST YIIyM Jo UoI[[Iw 9$) uorf[iu (oz$ Ajorewrxordde ejoy IWOU0IIO0S 7 35() PUET
UODISGNS  pup  UODIPUL)  1oMOJ | UONDISGNS  pup  UOIIDADUDL)  1oMOJ | | u.o.\w ol mwg 10 o~ oo .hm:bu&mo pInoo juowikojduwe pue sormipuadxd pajeIdUIF-UONONNSUO)  "SINI[IOR]
| eAneuoNy Vool puel S | Sunsixo 0] $SOI0E 10 JO ISN [JIM JI0JIdNUT JOU [[IM UONONISUO) JUBIRA
“Sa111]100,] UOUDISqIG PUb UOIDADUIL) 1oMOg T 7 : R . -
oIe UYOIYM JO TJOq ‘UONON)SU0d Surouewiod o) Ioud 1oong enuep
pue uoneisqng SV Ueam1aq [odred oy pue [oored Aem jo 1ySur j0oy
-y o) oxnboe [[IM ODHH SoN1]10D,] UOUDISGRS pUn UOIIDAIUIL) Ad9MOJ
"S9O1AIDS
pue armjonnsequl orqnd O 109JJ0 JUBOIIUTIS OU JABY P[NOM SINI[IOR]
UOISSTWISURI} U} JO UONONNSUOD)  ‘SonifioD,] UOISSIWSUDI] AoMOg
‘1 PANRUIY Se ' PANRUIRY *SEAIE [BUONBAIOAT
QRS "SIIJIOD,] UOISSIUSUDLL 1oMOq ‘popnour | SB OWES  SIYIID] UOISSIUSUDLL 19MOd | 10 ‘spdrazes [eolpawr  AousSiowe ‘oxy ‘edorjod jodye  A[[enueisqns SIIIAIAG 79 2AMINISEIJU] AN Iy
‘popnour dUoN ‘SanIflon, | QUON  SoUIIOD,] UOISSTUSUD.L 19MOq ‘] SAIRUIS)Y S dweg | JOU p[nom uononnsuo)  Jo pasodsip Apodoxd pue Aeme paony : i
UONDISGNS  pup  UOD.IDUIL)  12MOg “SoNIIoD,] UOTIDISQAS PUb UONDIIUAL) 1oM0g | 9q P[NOM 9)SeM UONONISUOD [y Padu pajdadxa ayy 109w 03 Ayoededs
UOISSIUSURY) pue 90Inos djenbope sey SMg WAsAs Mg Sunsixo
oy woy I1em Jo syunowe (Aep 1od suofeS QO] uey) ssof) [[ews
onmba1 pjnom uononnsuo)) “$2171]100,] UOTIDISGNS PUD UOTIDADUIL) AdMOJ
Aju, 10238 2]q1SSO,
110 quo 1D 218u1g LD 218u1S + 11nd41) UOISSIUSUD.L] Lop S 2191550d uond’ag
JINDAL) UOISSTUUSUDL] [DUONIPPY oD : : m.; aam:m cT + JINDA1) UOISSIUSUDLL PPaYLIAQ) + (L)) 2UIqIN ] UONSNqUIO) ordoy 1ovduy -
F aanuvuidl]y £ou v cou i (1 2anpuia1]y) uondy pasodosq s1a
PoLIdd uondINIISU0)) nmuu_wa—:.: Jo ﬂcmm.:wﬁ—ﬂco I-S 9d1qe L
AIVINANNS
LOAr0dd SNOILIAAY NOISSIANSNVY L, ANV NOLLV.LS ONILVIINTD dID SId TVNIJ



L-ANVNNNS

‘] 9ANRUION Y ‘papnjout ‘1 QATRUIN Y .
= o = . : . i poiad uonONNSU0d St dWieS “SAIIIID,] UOISSTUSUD.L] JoM0g
Se dwieS “$a11]1oD ] UOISSTUUSUD.A ], AdMOJ QUON "$211]19D,] UOISSIUSUD.A [ A20MOq Se QWIBS '§2171]19D,] UOISSIUUSUDA ] AdMOJ d .
] ) ) -pousad spaezeq [eanjeN 0) dansodxy 5%
papnjoul auoN T PATRUIAY Se Qweg 1 SANRUIAY St Qweg -
SIHTBH T IoTDRGIC BT o BIBE BT A M., AR A —— UONINIISUOD Se QWS "$2171]10D,] UONIDISGNS pUD UOD.I2UID) JdMOJ
S211]10D,] UOIIDISqIS puD UODI2UIL) JdMOJ So11]10D,] UOTIDISqNS puD UOIIDIdUIL) 1dMOJ So11]10D,] UOHDISqNS pub UOIIDIdUIL) JdMOJ
‘Teuoneado oouo syoedwir ON $2171710D,] HOISSTUISUD.] A9MOJ
"uIseq UONUIP € 0) PAINOI
PUE S)INPUOO 90LJINSQNS PUB ‘SIO[UI ‘SI[BMS UI PJOS[[0d dq P[NOM
‘I aAnewIyy | HOUN o)A Eucam& ‘uones Superouad pesodoxd oyy Aq pajoayje
se ouweg SoTTII TOTSSTSpA] —mog | 00 1M U0U pue AqIedu pajedo] a5e SaImed) JojeM 90epns ON
‘| aanRwIANY ‘s[jom uonosfur 91s-uo
10 se owes oy ol sowmjoA Iaemases | W 01 JO PasodsIp pue wWo)sAS JUSUIEAT) I9)eMI)SeM [enpIAIpUl Ue
‘1 SATRWIANY “POPNIOUI | fueyues pue osn oem ojqeod  Afaanoodsos | Ul PAIEAN 9q pinom PajeIouUad 1ojemalsEM bmemm Jo ownjoA [[ews
s e “SPIIIoD.{ HOISSTISHDL RO QuON, SIIPP] HOISSHASHPL 2O | “sojempunoi aurles pue O3 10§ 00018 PUE 000%6 | 2% VUL, INWMPUNOIS JWL[ES JO AdD 000°T91 10 LM QU JO | o a0 e [
-popnour SUON -7 oANRWIONY SE oweg | S8 Pjodford oIk SOWMOA ISJEMIISEM $S00IJ .Dm@ 000 m% 9q p[nom s1.J yioq 10y munw:_? 19JEMI)SEM PIJRWINSH
000°9T1 40 321 O JO (4D 000°ES :smofjoy | THPUIAS SIS I8 A Q00'TET 10 1B OU J0 1ddD) 7o
SE SI 98N JajeA POJRWINST “1oMmo] d1¢ sawnjoa jnq | 24 SUCIIES 000901 29 pInom (oL1euds asn AAeay & Jopun) s o)
‘] QARWIONY 10 SE QWES Ol QI8 S109J5 Jo sadAy | 10 IS IEM pajewinsg “1oymbe ojqejod-uou e Jurdde) sjjom s
oL ‘SATIoEL] HOTDISqNS Pub HoNpiauan daaog | U0 WO I9jeM JUI[ES 0 JUP|J JUSUNBALT, JAEMAISEA 1[NINOUCH
s A1) oY) woy Iojem pajokodr oq [[Im Aoy oyl e pasn
Ioyem 1) JO ISOJN Wwd)sAs 1ojem o[qerod s A1ddng 1o1e A\ JO pIEOg
o) woxy 1oem Jo Aep 1od suofeS 0po‘] uey) sso onnbar pnom
Ayqioej pasodoid oy, $27717100,] UOTIDISQRS pUb UOD.IUIT) 1oMOJ
. *Kijenb Jre 10 yewI[o Uo J93JJ0 S|qeInsLawW B
[ SABBUIDIY | 5 xpy jou [[1m oul| UOISSIWISUR) Y| SIjIo0,] HOTSSTHISUDAL To00g
se  Jwes "SoNIIOD,]  UOISSTUUSUDAJ — A2MOJ & o
‘sprepue)s Kjeng
-o0e]d U1 9 PINOM 1OV | a1y juoiquiy 9)el§ 10 [BUOHEN JO J0UBPIIOXD U 0} AJNqLIU0D 10
-7 SATRWIANY -papnyour | PUE ‘uonerddo 0} oNp MO0 PINOM  SPIBPUBIS | osned jou [[1m uone)s Sunelousd oy jo uoneiado Ay eyl pamoys
Se owieS SonIJIoD,] UOISSTHISUDI] A0MOg QUON “STIJIoD,] UOTSSTHISUDA] 420G Auend 1V 2jelg 10 [EUONEN JO 20UPPIIIXa OUIBY) | 05 Joj (seommos QDHH-Uou Surpnjour) Suiepowr [euonIppy
] ) pamoys sisAreue juonbosqns ayy  s[eAd Joedul | -siskjeue joedun [ny e paxmbar yomym juenjod A[uo ay) 10§10y} ajewn) % Angend 1y €Y
“SonI]IoD,] UOIDISqRg Pub UoL MMMM_OGWMMMZ “SoIoD, C OAJDUIOIY 6 OWOS | yuvoyudys Supjopows auy aaoqe spoad Buidesdse | s {og jeqp pue sjad] jovduwr jueoyuSis Suapowr ) as0qe
SanNIOD,{ UODISGNG P HDAUSD AGMOJ | "SIUIIOD] UOYDISqNG pub UOUDIUSH 1oMOd | yuenpjod A[uo oY) sem QS INoy-pz pue 1oy | spouad SwiSeioae juenijod A[uo o) sem QS INOY-p7 PUE MOY-¢
-€ ] PADRUI)|Y 10 SY S[OAJ] jordwWI JUBOYIUSIS | jey) pamoys sINsal oy “Aordes pajer 1Y) Jo 9400 18 Suneiado
Surppow gSd AW Yim paredwod a10m DS U0 | sjun Y1oq Yim PI[OPOUl 1M SOLIBUIIS ISBO-JSIOA\  ‘SUOISSIID
pue 1D 9uo I0J SOLRUddS Sunerddo oseo-}SIOM oziwmuiwr 0} (I1DVY) ASojouyos] [onuo) Jqe[leAy 1Sdg
“SoyIJIdn,] UONDISGNS  pub  UOND.IUIL) 1oMOd | Fuikojdwo St ODHH “So1Ij1oD,] UODISGNS pub UoyD.IoUIL) 12MOJ
‘1 oanEUIAY “popaput ‘1 oApEwINY ‘syoeduur [euonjerado oN 21717100, UOISSTUISUD-] A9MOJ
Se JwieS "$a11]1oD,] UOISSTUUSUD.A ], AdMOJ QUON "$211]19D,] UOISSIUSUD.L [ A2MO Se QWIBS "§21J1]19D,] UOISSIUISUDA ] AdMOJ : °
] ) ] ‘syoeduur s1og 2 301009 (44
papnjoul SUON [ SADEUIAY Se dweg 1 SABBWISY S8 OWES | 1puoneiado oN  ‘SoNIjion,] UONDISQIS PUp UONDIUPD) 10M0g
“SonI]Ion,] UONDISqNS Pup HONDIoUL) 1oM0g | “SonIjion,] HONDISqNS pub HONDIOUID) JoM0g | Sofijlon,] UONDISqiS Pub  HONDIIUIL) JoM0g ’
Se oure! §2171]19D, EQNME&.MNWB\MHMUMH,«W/\ uo So1]1]19D. EQ~%H~§%EBL@OMS;HMQ_ se P .mﬁuﬂﬁ—-\—\: ~d=0;m.~®hu0 N .@N,E,QNUQHN UOISSTUISUDAL 42t10d
y y 4 uwe "Son1]19D. UOISSTUISUDA AIMO, : °
S 'S2111oD,] UO] * (7 d INGRETTL r,N 1581 (L d S IOD] Hor (L d syoudmy fydeiSodo . 7 AydesSorsiyg v
ﬂbﬁﬂ_o.\—_ SUON 1 ®>_HNEUH—< SE aweg I O>EMEU:< SE aweg ﬁ.m:D:.thn—O ON "§NI]1OD,]  UODISGNG  pub  UODAIUIL)  AdIMOJ
,vﬁ,::\ourv\ SQNNGNZ&EM, puv UOIDAIUIL) A2NMOJ "§oN1]19D, SQ.:BNZ&EM‘ puo UONDAIUIL) A2NOJ “§oN1]19D, :Q:BNEQ‘NW puo UoNDAUL)  AoMO4 )
U0I2§ 2]q1SS0, 11241,
AJuQ 11n241) UOISSIUSUD.L] [PUONIPPY Aquo 1D 215u1g LD 218u1S + 111D41) UOISSIUSUD.L] Lop S 2191550d + A1) uonI2y
y : . o UOISSIUSUDL] pPIYIIAQ + (L)) 2Ulqin] UOYSnquIO) ordoy 1ovduy -
F aypuIdN Y £ aaypuadly Z 2aypuadly H - : : SId
: : (1 2ayvutaj]y) uondy pasodosq
.w—-OmaNhOA—o JewioN nmaoﬁn—EM Jo -Ow_.-NQEOQ S olqe L
AIVINNNS
LOAr0dd SNOILIAAY NOISSINSNVY L, ANV NOLLV.LS ONILVIINAD d[D SId TVNIJ



$-AMVIWNNS

[euonesado ‘Jeuonjerado oouo syoedwt ON SoIIIOB,] UHOISSTUSUD.L] 1oM0g
2ouo syoedwit oN S7IIoD,] UOISSTHISUDL] 190 "UONESIARU IIE 0] PIEZEY € 9JNSU0O Jou
skempeor | OP SIOEIS ISUEUXS 100J-01T ) Jey) dpeatput sosAJeue Areuruijorg
'] PADRUIRY ‘papnjout BAIE UO 9DIAISS-JO-[OA3] dY} J0de jou Eﬂo? -ourodid eIA 9ALLIE P[NOM [oN,] "SO[OIYIA 9ZISIOAO JO ISISUOD P[nom
Se owieS “S27IfIoD,] UOISSTUISUD.L], 4200, QUON| ‘S2TI]IoD,] UOISSTWISUDI] 120, 9570~ S
s RS i N ST 01 | 525 Sy o Smvory ek | (ST M 2010 o 4500 o0 00 900 | sy sy | or
papnjout SUoN T PANBUINNY SBAWES | 15ps syaam Jomd) - SuLnp juasaid 10/pue 1mo] | N IOJISIA 10 10} b JUELE [eUoL
“Sa11J10D,] UOUDISGNG pub UOND.I2UIL) 1dMOg | “SonIjioD,] UONDISGRS pub UONDAUIL) 1oMOJ ADYSUS 9q PINOM OLJEN PAJE[QI-[NEYISAO PUE AU} 0} uonIippe Ul ‘dwl) dUO je IS U0 dq P[NOM wWNWIXew
. g sookordwo ¢ A[uQ yred [emmsnpuj [joqdwe)) punoie pue ul
QOUBUAUIBA | QANBUI)Y Sk dwes dy) A[oSie
) sKempeol oy} 0) OlJen JNI[ ANQLIUOD P[NOM SINI[Idef Funerouss
SolIjIoD,] UONDISqQRS pub  UONDIIUID) 1oM0g g _
oy jo uoneredQ SanIfIoD,] UONDISGAS PUD HONDIIUFL) 1oMOg
‘syutod oSejuea Jej woly o[qISIA A[21eq oq P[nom
sour] uorssiwsuen oy) ‘pouueld se pado[oadp sI eare ay) 2dUQ
‘Aqieau Surssed oul UOISSIWSULI) [BUONIPPE UE WO J[NSAI P[nOM
Jey) S109JJ9 J1OYISOL PUE [BNSIA dY) 0) dANIsues A[renonted ore
Sasn 3saY) JO duou ‘Furssord 35109 Jjo3 ayy jo uondooxa dqissod
oY) YMA\ "9SIN0O JjOS oImnj  Jo puo uIdses oy sossed anor
‘] QANBWIANY | AU} JO 199] PAIPUNY M) Y JUAWAO[OAID [BLISNPUI PUE [RIOIIUIIOD
se owe “SoUIjIoD,]  UOISSIWISUDAL 200, emuAAS Joy pauueld sI jer) pue| JuedseA jo JudIxd ofre[ & ySnox
‘| SANELIAIY “papnjout s . e d .c, %& 3 < MEM .waomwuwoxsmf mewoﬁavabﬂmo& Emummﬁcﬂ %>mosﬁc Mwsohmw
Se QWS “SAI]IOD,] UOTSSTUISUDL] 1oM0g SUON “SoTI]IoD,] UHOTSSTUISUDL] 190G S Oy3 e JuSWdInba SSI ARYslS pue A -
SYOB)S ISNBYXD [[B) 0M} 3y} JO dUO Jo uopeurwyd | UM PINOM SUI[ UOISSIWUSURY) Y], "SIHI]IOD] UOISSIUSUDL] 19O $32AN0SIY [BNSIA 6
papnjout SUON COANBUINY SEOWES | oy Fuioq 00ULIGMIP 9[qEIOU JSOW A M “sanIowy
SOUIOD.] UOUDISGNS pUp UONDIUSLY) 1oMOd | "SIV UONDISGNS pub UOUDAGUDY) 1oMOd | | sappuig)y swes oY) A[1eau aq pinom 103)Jd | Sunsixo oy jo souereadde oy jedun ApueoyuSis jou pnom
QU] SonIIon,] UONDISqNS Pub UOTDIoUID) 1m0 | Pue Joulll de suoneisqns o) 0) syuowosoxdwy “syurod oFejuea
Ie] pue Ieau wol udes uoym odeospue| [emnsnpur Surpunoimns
o) 0) ul pudlq A[oSIe| pinom senI[Ide] Y], dUOZ PaZI[eLysnpul
ue ur pojedo] pue Supuoy Iopwpd pulygeq 2q [ pnom
Ko ‘10A0QI0J “SmMIIA dn 9s0[o Suprwi] )eng enuey wolj 109f
009 Arrewnrxoxdde yoeq 19s a8 J1dg 2yl 1 sani[oe) Junerousd
pasodoxd oyy SenIjIon, UONDISGRS pub  UOUDIGUSL) oMOg
‘papnpout ‘popnpout | AnEwAY ‘[euonjesado oouo syoedwt ON “SHIIOD,] HOISSTUSUD.L] 1oM0g
QUON| “STI]IoD,] UOISSIWISUDA] 10MO0g QUON “S21JI]1oD,] UOISSTHISUD.], 1oM0] Se oWeS ‘SAIIjIon,] UOISSIHISUDA] JoM0g [euoneado $301N083Y [eIN)N) -
. . . - uE ‘OLI0)STH ‘[BI130[0dkYdx
] ANRUWI)Y SE e T QAIRUIQ) Y SE duleg 1 SABRWINY S8 WS | ou0 syoedunn oN  “TOTIIOP HONDISGS Pib OTIDIAUaD 1707 p 110)SIH "[ed150]03BYd.1Y
“SonIIo0,] UONDISqNS Pl UOTDIIUID) 1oM0g “SonIIon,] HONDISqNS Pub UOTDIGUID) JoM0g “SoUIJIoD,] UOTIDISQNS PUb UOTDIUIL) 190
T ‘reuonierado douo syoedut ON SPIIOD,] HOISSIHISUDL] 1oM0g
se  ouweg SonIJIon,]  UOISSIUISUDA]  A2MOg ‘SANIALOR JUSLIND
‘] SANRUINY ‘papnjout 050 31 ADEITE SI S ooy | WIS JIHIUL PINOM VEP S/ 0F 0L JO S[PAJ] ISIOU 21oYM SEAIR
Se owes "Sa11]190,] UOISSTUSUDL] 1oMOd QUON “$211]10D ] UOISSIUSUDLL 4oMO0d . [} ADESI[E SESI) SJaY 10 ‘OAT)ISUDS JSIOU dq 0] PAIdPISUOI JOU dIB VP ()L PIIIXd P[nod .
gaie Ue ‘auj] Alepunoq ynos aimmy oy Fuofe S[PAQ] SIOU O IOYM SEQIE PUE] SUILIOME SYL “[9AJ] JEY) SPIAOXD SION Ly
POpNJoUI SUON T RANBUINNY SEAWES | yan 1) paadx p[nod uonels Suneiouss oy woiy M [ 951 Mu M p ,_ Tutolp :._.m 1 rﬁ ¥ swﬁ_u
SOV, HOUDISNS pub UODIIMDD 12W0d | ‘SIUHOD,] UOUDISqRS puv UoUDIUID 1WMOd | i5x01 asiou jey) papR[ouod Sem 1 ‘L) SIS © PEaI[E S10qUsIoU AQ PapItd SI0U asnedaq 1ed Ul 'saul] Alepunoq
- : - INos dIjny pue yiou oy yjoq Suofe ygp (L padoxs o} [enusjod
10 ‘SANIjIoD,] UOUDISGRS Pub UOHDIZUID) 1oMOg . a :
Q) OARY S[OAJ] ASION “SAHIJIOD,] UONDISGIS Pub HONDAoUSL) JoMOg
popniout “popniowt | oAnEHOINY ‘spoedur feuoneodo ON SBHI]IoD,] UOISSTUISUDA ] A2MOg
QUON “S21J1]19D,] UOISSTUISUDA], 1oMOg QUON “S21J1]19D,] UOISSTUISUD] 1oMOg S QWIBS "SAIIj10D,] UOISSIUISUDAL d9M0g : : woig op
-syoedur g
‘] 9ANRUIDYY SE duwes ‘7 9AIRUID)Y SB dwes *] SADRUIONY SB dweg I —"
“SaII]1D,] HOTIDISGNS pub UOIDoUILD) 1oM0g | “Sonjijlob,] UONDISqNS pub UONDIoUIL) 1oMOg “SIIJIOD,] UOIDISQAS PUb UONDIUFL) 120G fevoneiado ON  SORIPD,] HOPDISGRS P HOIDIRUSD ottod
10228 2]q18S0, 11241,
AJuQ 111241 UOISSIUSUD.L] [PUONIPPY Aquo 1D 215u1g LD 218u1S + 111241 UOISSIUSUD.L] Lop S 2191550d + 124D uonI2g
HE - s y : . o UOISSIUSUDL] PPIYIIAQ + (L)) 2Ulqin] UOPSNquIo) ardoy jovduy -
F dayvuId)y £ aayvuadny Z 2aypuadly H N : . KYE
: : : (1 2ayvu123)y) uonoy pasodosq
‘suonerddQ eurioN :syoeduy jo uosrredwo) 7-S dqe L
AIVINNNS
LOAr0dd SNOILIAAY NOISSIANSNVY L, ANV NOLLV.LS ONILVIINTD dID SId TVNIJ



6-AYVYINNNS

[ 9ANRUIY ‘papnjour T SARRUIN Y “INJ00 UBD $199JJ0 ISIDAPE YIIYM 1B S[IAJ] MO[Iq 18] 9q
.CBHN :Q?_,ES.@SG&& xm,ﬁc& OSOZ .w_m,:.Q.aur.N Uol _,ESV,SQAN xN\:Qﬂ‘ se  Jwes AHUQ.Q.GB.& UOISSIUUSUDA]  A2MOJ .2:0\5 moﬁ_:om.w umo_.ﬁ EO‘G AINH .hm.Q.Q.NuBnN UOISSTUUSUDA ] AdMOJ A.Y.:ZM:
SPPIA dWIUSEIN % LY

se owes %

€Iy
‘papnjour SUON 7 PAIRUIQ)Y SE dWES ‘[ PAIBUIY Sk ouleg “M0] AJoA dIe SaNI[Ioe]
“Soniion,] UONUDISqNS pub UONDIoUoD) 1oM0g | ‘Sonijion,] UONDISqAS Pub HONDIOUL) omog | “SHIIOD UONDISqNS puv  Uoyp.IoUusn 42M04 | 9SaYy Woly JNH  "SoUIJIoD,] UONDISqNS pub Uoyp.dudn 1omod

‘reuonerado aouo syoeduit ON ‘SPIIJIOD,] HOISSTHISUD.L] JoMOg
*Kyroedes Sunjerouad papasu Surpiaold JOU yjm pajeroosse
§)SO0 [BI00S puk OIUOuodd dy} 0) paredwoo yrews ApAne[ar
dIe SIJOUdQ JSAY], "INIJ0 OS[E [[IM SIIAIDS IPISINO pue S[ELIdeU
103 sairpuadxe SuroSup Juowkojdwo jueoyruSis derdued jou
114 uonjerado snyy pue ‘sadkojdwo Jo jood Junsixa s)r woiy umerp
9q PINOM 2S3Y) JO JSOWI Jey) SAJLISd ‘pousad Ino
q Pl 0 Jo ¥ ey serewnnss ODHH  'Po! Y vC s92.n0sy

[eo1d£) & 10A0 UONEIS FUNEISUSS ) UBW [[IM SIIOM 7| JO [8)0) IUWOU03I0108 79 IS() PUET uy

1 QANRUIY
‘popnpour | Se QWS SoYIIOD,]  UOISSIUSUDI]  1oMOg
QUON “S21JIj1oD,] UOISSTUISUDL] 10MOg

‘] dANRUI Y

Se owieS “SAII[Io0,] UOISSTUSUDA] JoM0g "0M] YA SB D) 9UO [iIm sa9Kojduwd
“papN[oUI SUON *Z SANEWIA)Y SE Ooweg | JO JOQUNU dwres oy} ormbal pnom  uonels

SoIjIon,] UOHDISqAS pub UoNDRUD 1oM0g | ‘Soijlob,] UOUDISqRS Pub UONDIUsD 1070 | SUNEIOUS oY) 0SNEsdq ‘| OANRUIO)Y I0J SE OWeg
‘$an1J1OD,]  UONDISGNS  puv  UODAIUIL)  LdMOJ

JuedRA A[JUSLIND dIE YOIYM JO [10q 1091S
BNUBRH pue uonelsqng SHY U0amiaq [oored ayy pue Aem jo jySu
100J-p4 o) ozIn pinom Ajjroey oy, -ureped asn puel Sunsixa ay
19)]e J0U [[IM uonerado pue uondONNSuUOd 112y} pue ‘Suruoz Jursixd
AU YIIM JUISISUOD 218 AU ], 'SASN [eLISNPUI AABSY 0} PIJOAIP BAIR
Ue JO ISPIW Y} Ul PAjedo] dlk SANI[IoB) uonelsqns pue Suneiouss
pasodoxd oyy  SamIioD,] UOLDISGRS PUb HONDIoUL) IoMOg

Amﬂouﬁuhon—c 20U0 mHumﬁm—,H: ON "§2171]19D,] UOISSIUUSUDA ] AdMOJ

*SONI[IOR] QIEO Y)[EAY JO ‘SONI[IOR] [BUOIIBAIOAT ‘S|OOYIS
BOIE UO Spuewop [euonippe odeld jou pinom 3 “judundedoq oxrg
1) U0 UdpINg JeUONIppE I0j [enuajod ot Suronpoar sny) ‘suone[n§ol
pue sooueuipio d[qeordde e Aq pormbor sonioe uonoodjord
oIy I0YI0 pue oSe10)s Iojem oIy sopnjoul AN[Ioej Ay ‘A[e[Iug

‘papnjout ‘papnjout *901A10s do1j0d Sunsixe uodn spuewap [euonippe [enuelsqns doefd

‘] QANRUION Y

QUON "S2171]10D,] HOISSTUISUD.] A2MOJ

‘] 9ANRUIN[Y SE dweg

QUON “S2171]10D,] HOISSTUISUD.] 12MOJ

‘7 OAIBUIM)[Y SE dweg

S owIes S211]10D,] UOISSIUISUDA] 19MOJ

‘] PARUIYY St ouwes

"§a11]19D,] UONIDISGNS PUD UOIDAIUIL) AOMOJ

"§a11]19D,] UONID]SGNS pUD UOIIDAIUIL) AOMOJ

"§oN1]19D,] UONIDISGNS pUD UOIIDAIUIL) A2MOJ

10U P[NOM I WISAS AJLINOSS UMO S)T 9ABY PInom A)I[Ioe] dyL

-oyey] je sesodind ssaooxd
10J Pasn MoU ST Jer]) I19jem d[qejod 10J JUB[J JUSUIEAI L IO)EMI)SEA

SIIIAIIS 29 dIMINIseyu] Aqng

Iy

INI[NOUOH] dY} WOY I9JBM PI[OADdI IMUSqNS 0} 1 MO[[e [[IM
uonel§ SuneIdudan duey| Sit 0) [[eISUl [IM ODHH 1By} dul] Idjem
oL IOJeMOISEM UMO S)I JO dsodsip pue jeax [[Im AjIoey oyf,
“Kep 1od suojeS 0001 ueyy ss9] S WASAS S Sunsixo oY) woxy
osn I0jem J[qeI0d SIIJIoD,] UONDISGRS pub UONDA2USD) 1oMOJ

LD pu0d3§ 2]q1SS0d + HN21)
UOISSTUISUDL L PPIYI2AQ) + (L)) 2UIGIN L UOUSHQUIO)
(I 2apvusd3]y) uondy pasodo.q

AquQ 1No41) UOISSIUSUDL] [DUOLIPPY
P daupudly

LD 218u1S + 111241 UOISSIUSUD.L]
7 daypuidg)y

4o 10 215ums
£ danpvuadly

uoirag

ardoy jovduy i

suopedadQ [eurioN :sydedwy jo uosrredwo) 7-S dqe L

AIVINANNS
LOaro¥d SNOILIAAY NOISSIASNVIL ANV NOLLV.LS ONILVIANTD dID SId TVNIJ







FINAL EIS CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT

TABLE OF CONTENTS
TABLE OF CONTENTS
PROJECT SUMMARY
1.0 PURPOSE AND NEED ..., 1-1
1.1  INTRODUCTION AND OVERVIEW......uuttiiiiiiiiiiuiereeeeeeeieiiureeeeeeeeesisreseseeeesssssseseseseessssisssssssesssmsisssssesessensssnees 1-1
1.2 EXISTING GENERATION AND TRANSMISSION FACILITIES AND USE ....cooviviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeenenens 1-1

1.2.1 EXISTING POWER GENERATION FACILITIES
1.2.2 ELECTRICAL ENERGY USE PATTERNS AND DEMAND...

1.2.3 EXISTING HECO TRANSMISSION SYSTEM ...vvveeiieeeiiieeeeeeeeiiieeeeeeeeeeisreseeeseeeissssesesesesessesesesesssssseeseesssssssseseesenns
1.2.3.1 138 kV Islandwide TransSmiSSIOn GIid ........ccceeiiouiiiiiieiiiiiiiiee et eeveee e 1-9
1.2.3.2 138 kV Connections to Existing Campbell Industrial Park Generators...............ccccverueenenne. 1-9
1.3 NEED FOR ADDITIONAL GENERATING CAPACITY ....cuviiiiiiriieeeiieeeeiireeeesiteeeeetresesaseeeeseraeeessssesessssseeesnseeens 1-10
1.3.1  INTEGRATED RESOURCE PLANNING (IRP) PROCESS.....cc.ceittiuiiiiriieieiiieieeiteie sttt sttt st s saeens 1-11
1.3.2  HECO’S PROPOSED INTEGRATED RESOURCE PLAN (IRP-3) ......ccooiiiiiiiiiiiiicniicictcteese e 1-12
1.3.2.1 TRP-3 ProCESS OVEIVIEW ...eeeeiiiiiiiiieiieeeeeieitieeeee et e eeeaeeee e e e e eeeaaeeeeeeeeesaaaaseeeeesesssseseeeeesennnnes 1-12
1.3.2.2 Renewable Portfolio StandardS............ooovviiiiieiiiieiiieeee e 1-13
1.3.2.3 Assessment of Demand-Side RESOUICES ..........oevivuviiiiieiiiieeeeeeeee e 1-14
1.3.2.4 IRP-3 Assessment of Distributed Generation, and Combined Heat and Power Resources ..1-16
1.3.2.5 Assessment of SUPPly-Side RESOUICES ......ccuveiieiiriierieiieieeie et 1-16
1.3.2.6 Integration Considerations and ASSUMPLIONS. ........ceerveerieerieriuerierieseeneeeeeeeeseesseenseeseeneens 1-17
1.3.2.7 Finalist Plan Development and Integration Analysis...........cccceveverieniesieecienienieieeie e 1-18
1.3.2.8  SCENATIO ANALYSIS ..ecuvieuiiiiieitieitiete ettt ettt et e st et e e e eesaeesaeesae e et eneeeneeeneesneeseens 1-21
1.3.2.9 Draft Preferred PIan SELECTION ..........eviiiiiiiiieiieiiie ettt e e e eraree e e e e e esnnes 1-21
1.3.2.10 Draft Proposed Five-Year Action Plan and Risk Mitigation Measures ............ccccecuereeruenene 1-23
1.3.2.11 Final Preferred Plan SElECION. .......ccveiiiiuiiiiiiieee ettt et e e s enneeas
1.3.3  NEED FOR ADDITIONAL FOSSIL FUEL-FIRED GENERATING CAPACITY .....veiieurieeiirieeeireeeeereeeeeneeesneeesnnseeesnnneas
1.3.3.1 IRP Process/DIaft EIS.......oooiioiiiiiiiiii ettt et e et e e s enta e e s eaaeessnaeeeas
1.3.3.2 March 2006 Adequacy Of SUPPLY .....ooueiuiiiiieieieeeee e
1.4  NEED FOR ELECTRICAL TRANSMISSION SYSTEM ADDITIONS ......cccuiiiiiiiieeeitreeeeiteeeeereeeeeaeeeeeeaseeeenaseeeas
1.4.1  INTRODUCTION ..cuutiiiieriitetieniteentteeteenteeeiteestteesbeessaeenteesaseembeesaseenteesaseebeesateenbeesnseenseesnneas
1.4.2 TRANSMISSION SYSTEM’S ABILITY TO SUPPORT ADDITIONAL GENERATION
1.4.2.1 CIP Reliability CONMCEIM .. .cuiitiitieeieiieieieiesie ittt ettt sttt st ettt e e seesbesaeebeeneeneeneens
1.4.2.2 AES-CEIP and Kalaeloa-Ewa Nui Line OVerloads ..........coocovvveouiiiiiieieiieeeeeeeeeeeeeee e
1.4.3 PROPOSED ACTION TO MEET THE TRANSMISSION REQUIREMENTS .......uvtiiiiiieeiiieeniieeeniieeenereeenreeesnseesnneeenns
1.5 OVERALL OBJECTIVES OF THE PROPOSED ACTION .......cciiuiiiieitiieeeittieeeiteeeeeiteeeeeeaeeeeeaeeeeeessesesnsseeeennseeeas
2.0 ALTERNATIVES CONSIDERED ...ttt ettt e e naans
2.1 INTRODUCTION. ... .utiiiietteeeettee e ettt e e eeteeeeeeteeeeeetteeeeeaaeeeeeaaaeeeetseeeeaassaeeeassseeasseeeeassseeeesssseeensseseeassseeennseseaan
2.2 TECHNICAL DESCRIPTION OF THE PROPOSED GENERATION ADDITION .....coovviiiiiieiiiiiereeeeeeeeeeeeeeeeeeeeeeeeeeees
2.2.1 OVERVIEW ....oiiiitiieeiieeeeitteeesiteeeeeaseeeataeeasssseeesssaeaasssaaaassseesassaaeassssseassseseassaseasssseeassseeeassseeansseeesasseeesssseaansseeennes
2.2.2  COMBUSTION TURBINE ......ccecorveerreeenreeereeenreenreeennes
2.2.3 CONTROL /ADMINISTRATION BUILDING
2.2.4  WATER SUPPLY/WASTEWATER DISPOSAL .......veoiviiiieiiteeeeeeetteeeteeeseeeeeeeeeeeeseeeseseeseeesseeesesenseeessessseeeseesnneenseesnnes 2-9
2.2.4.1 FOrecast Water USEC.........uvviiiiiiiiiiiriiiee ettt e eeeeeate e e e eeeeaae e e e e e eeetaaeeeeeeeeesanaaeeeeeeeeeennnres 2-9
2.2.42 Water Supply: Source, Treatment, and On-Site Water Storage ..........cccceevveveeenieneeneennen. 2-11
2.2.4.3 Fire-Fighting FaCIlities. ......cc.eeiieiieieiie ittt 2-11
2.2.4.4 Wastewater DiSPOSAL........c.eoiiiiiiieiieie ettt ettt 2-12
2.2.5 FUEL DELIVERY AND STORAGE ......uoiiiiutiieiiieeeitieeeeetteeestteeestseeeasseaasssseessssesesssssasssseeessssesssssssessssesessssssssssseesns 2-13
2.3 TECHNICAL DESCRIPTION OF ELECTRICAL TRANSMISSION SYSTEM ADDITIONS.......ccccueeeeiiieeeeeeeeeeennnnnnn 2-13
2.3.1 ELECTRICAL STEP-UP TRANSFORMERS AND SUBSTATIONS ......ceceitiiieiiieeerireeeesireeesseeeessseeessseessnseeessssessssseeeans 2-13
2.3.1.1 Generating Station STt ........ceeoueeierierierit ettt et et e e et esee st e saeesteeee et e eaeesseente e teenneeneen 2-13
2.3.1.2  AES SUDSTAtION ....iiiiiiiiiiiiiiece ettt e ettt e e e e e et e e e e e e e e e et aaeeeeeseesnnaareeeeeeeannes 2-15
2.3.1.3 CEIP Substation MOIfICAtIONS. ..........ciivuiieiiiieeeeiece ettt e e e s eeeenaneeeeneeas 2-15
2.3.2 138 KV AES TO CEIP SUBSTATION TRANSMISSION LINE ......oiiiiiiiiiiiiieiiieeeiiee et e ctreeeereeeeineeesevneeeeneeeennns 2-15
2.3.2.1 TransmiSSion LiNE ROULE ......cocouviiiiuiiiiiiiie ettt ettt e e e et e e s eaa e e s saaeeas 2-15
2.3.2.2 TransmisSion Pole DESIZN.......ccueiuiriiiiieiieieiieieie ettt sttt eae e 2-15
2.4 OFF-SITE COMMUNITY BENEFIT ACTIVITIES......uiiiiittieeeitieeeeetteeeeeiteeeeeeteeeeeeteeeeeeaseeeeeseseeessseseeessseeenssneaas 2-21
2.5 SCHEDULE ... ..uttiiiititeeettee e ettt e e ettt e e eeteeeestseeeeetbeeeeassseeeaaasaeaastseseaasssseesassseaanssaeeassseeeassssaeasssesaanssseesasseeaas 2-23




CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT FINAL EIS

TABLE OF CONTENTS
2.6 ANTICIPATED COSTS ..oiiiiuitiieeiiiieeeeiteeeeeireeeeetteeesaseeeesaseeeassssesesaasseeaaassseassssesesssseesasseseaassseseassseesasseeaans
2.7 ALTERNATIVES....ciitititieitieteeiteeeestteeeetseeeesaseeeestsesaaaseseaasssseeasssesaasssesaassssseeasseseasseseassssseesssesesssesennes
2.7.1 FRAMEWORK FOR CONSIDERATION OF ALTERNATIVES
2.7.2 ALTERNATIVES EVALUATED IN THE EIS ...ttt ettt et sibeeeeneaae e
2.7.2.1 Alternative 1: Proposed Action (Combustion Turbine + Overhead Transmission Circuit +
With Possibility of Future Second Combustion Turbine) ..........ccecevvverierierciinieiieieeie e 2-25
2.7.2.2 Alternative 2: Transmission Circuit & Single Combustion Turbine..............cccoevvvverirennnnne. 2-25
2.7.2.3 Alternative 3: Single Combustion Turbine Only ............ccceeeevieriiriieniienieneee e 2-26
2.7.2.4 Alternative 4: Additional Transmission Circuit Only .........ccecvevverienierieieeie e 2-26
2.7.3 POWER SUPPLY ALTERNATIVES ELIMINATED FROM DETAILED CONSIDERATION .......ccceteeiuiieeenrieeeinreeeeneeeannns 2-26
2.7.3.1 Use DSM, CHP, and Renewable Energy to Meet All Capacity Requirements.................... 2-26
2.7.3.2 Develop Fossil Fuel-Fired Generating Units on Another Site ..........cccoceverireniencneneenne. 2-26
2.74  TRANSMISSION ALTERNATIVES ELIMINATED FROM DETAILED CONSIDERATION ........ccceiuiieeiiieeeenreeenreeeenvneeans 2-27
2.7.4.1 Relying on System Operator ACLION ..........ccecverueeruerierieriierteeteeeeseesseeseesesaesseesseesseesennns 2-27
2.7.4.2 Re-Rating EXiStiNg LANES ......c.eeiieiiieiiiieiie ettt ettt st ene 2-28
2.7.4.3 Replacing the Conductors on EXisting Lines ..........cccoeierieiieiiieiienienieieee e 2-28
2.7.4.4 Installing Additional 138 kV Kalaeloa-CEIP Line .........ccccceevieienienieieieeeeeeeee e 2-29
2.7.4.5 Double-Circuit EXiStNG LANE......ccceeiiiieieiiiie ittt 2-29
2.7.5 CONSIDERATION OF DESIGN ALTERNATIVES......cceeitttieiueeeeiereeeeitreeesseeeessseseassseaassssesessseeesssseesssseessssesssssssennnns 2-29
2.7.5.1 Smaller Generating Ut ..........oceerieieirieeie ettt ettt eee st e et e saeeeeeeesneene 2-29
2.7.5.2 DeSIZN VAITALIONS. .. .ecuiiuieiieiirtiite st ete et etietet e e st e bt e teeteeseeseesse s e seseesteabeeaeeseeneensensensesaeseeanes 2-29
276 NO ACTION ...ttt et eete et e ete e et e e teeeeaeeeteeeeaeeeteeeeseeeaseeeaeeesseeesseeaseeaseeenseeesseenseeasseenseeeaseeseeanseeseensseanses 2-30
3.0 OVERVIEW OF THE EXISTING ENVIRONMENT ...oovviiiiiie e 3-1
3.1 PHYSIOGRAPHY AND TOPOGRAPHY .......ooiiiiueieeeiuiieeeeiteeeeeeeeeeeeteeeeeeteeeeeeaeeeeeeaaeeeeenneeeeeseeeeeesseeeeenneeeeaneeeeas 3-1
RV €270) 00 lc) N\ D1 T0) 1 5 SRRSO 3-1
3.3 CLIMATE AND EXISTING ATR QUALITY ....cectttiitreerteeeireesueesseesseesseessseesseessseessessssessssesssessssessssessssessnses 3-2
3.3.1 CLIMATOLOGY 1vtteeutteeeeitteeesireeeeeeseeeetseaaaasseeessesesssssaaassseeasseseassssaassseeassessansseeassseesssseeeassssessssseeessseeesssesessses 3-2
330101 TEMPETATULE ...ttt ettt ettt et et et e et e st e e s be e bt et e eneesseesaeeeeanseeneesseeaseeseenseeneesneesneenne 3-2
3.3.1.2 Rainfall and HUMIdItY .......cocoiieiiieieieeee ettt enene 3-4
R T B BN V1 s e B o 1 () s 1 SRR 3-4
3.3.2  ATRQUALITY 1eetiteeieeeiteesiteeteestteetteseteeteeesseeseeemteesaeeemseesaeeanseeesseemseesnseenseeenseanseesmseanneeenseenseeenseesnseenneesnseenseans 3-6
3.3.2.1 Applicable Air Quality Standards ............ccooceiiiiiiiieee e 3-6
3.3.2.2  EXIStING ATl QUAITLY .o.veiuiitieiieiieiee ettt ettt ettt ettt eae ettt beseeeneene 3-7
3.3.2.3  Other Air QUALILY ISSUES .....ccvieriieiieiiiieiiectteee ettt ettt e et e e saesseesreebeessesssesseenns 3-8
3.4 HYDROLOGY AND WATER RESOURCES .....cccutiiiiutiieeiiiieeeitreeeeitreeeeeareeeessseeesassesesssesesnsssesessssessssssesssnssens 3-11
34.1 SURFACE WATER ....ceeiutiieiiiteeiiteeeitteeesteeeesereeeesseeasssseesasseeeasssaeasssseeanssseeasssessassseesnsseeesssseessssssesssseesanssessnssees 3-11
3.4.2  GROUNDWATER ....cccuttieeitteeeitteeenitreeaeseeessteeesseeassseesasseeessseesssssessnsseesasssesssssseessssessssssessssseeesnsseesssssessssseesnnns 3-12
3.5 NATURAL HAZARD DESIGNATIONS ......uviiiiiitieeiittieeeeteeeeeitteeeeeteeeeeeaaeeeeeseeeesaeeeeessseseeesssseeaaseseeesseeeenseeas 3-12
3.5.1 FLOODING & TSUNAML.....cciiiiiiiiiiieeitieeeeiieeeetteeeiteeeetaeeeserteeessaeesssseeeassaeeasseeeansseeeasssaeasseeesnsseesasseeensseeennes 3-12
3.5.2 SEISMIC HAZARDS ......cvtiiiiiiiie ettt ettt e ettt e e st e e e et e e eattee e saaeeesaseeeesssaeeassseeessseseanssaeaansseeesseeesssseeesseas 3-12
3.6 TERRESTRIAL BIOTA ..ootiiiiiiiie e ettt e e e et e e e et e e e etaee e eetaeeeeeaseeeeennes 3-15
3.6.1 VEGETATION......coiiiutiteetteeeeteeeeeeteeeetteeaasaseeeasseeeasssaeaassseeessseeeasssseaassseeesssaeeasssseeassseeeasseesanssaseassseeeansesesssseesnnns 3-15
3.6.1.1 Botanical Survey Methods ..........ccoiiiiiiiiiieieee e 3-15
3.6.1.2 Botanical Survey RESUILS ........ocoiiiiiiiiiiii et 3-15
3.0.2  IMAMMALS ....oiiitieeeittieeettee e ettt e eetteeesttteeeeabeeeetseeaasssaeesaseeeassseeaasssee e sseeeansaeeansaeeaneseeeanaaeeesraeeesseeeansaeeataeaanns 3-20
3.6.2.1 Mammalian Survey Methods .........coceiiiiiirieieee et 3-20
3.6.2.2 Mammalian Survey RESUILS ........cccooiiiiiiiiieieee e 3-20
3.0.3  AVIAN FAUNA L..ooiiiiiiiiiee ettt ettt ettt e et e e e e ab e e e esatee e ataeeesbeeeasbaeeassaeeassseeeassaeeanssaeeansseesensseesnsseeennns 3-20
3.6.3.1 Avian Survey Methods......co.ooiiieiiieieieee et 3-20
3.6.3.2  AVIan SUrvey RESUILS.....oouiiuiiiieieiee ettt 3-20
3.7 AQUATIC BIOTA ..ottt ettt ettt e e e e e et e e e e e eesataereeeeeeeseataeseeeeeeennstsereeeeeeennnees 3-23
Bu8 INNOISE ..ottt ettt ettt e et e ettt e e et e e e b e e e e etaeeeeeatbeeeaab e e e e tbaaeeatbeeeaabaeeetbaeeeantaeeeataaeeatraeeenrseeenares 3-23
3.9 ARCHAEOLOGICAL, HISTORIC, AND CULTURAL RESOURCES.......cuvuviiiiiiiiiiieeieeeeeeiireeeeeeeeeesaveeeeeeeeennnnes 3-23
39.1 CULTURAL LANDSCAPE AND HISTORICAL LAND USE PATTERNS.......cuviiiiiiiieiiiieeeiieeeeiteeeetee e e eeaveeeeveeeenns 3-24
3.9.2  ARCHAEOLOGICAL CONTEXT: SETTLEMENT CHRONOLOGY AND SITE TYPES .....cceocuiiiriiiieeniiieeniieeenieeeeineeeens 3-26
393 MYTHOLOGICAL AND TRADITIONAL ACCOUNTS
3.9.4  CONSULTATIONS ... cutiieitieeeeiteeeestseeeatseeesseeeassesaassseeassseseasssasaassseeasseseasssseasssseeassseseasssaessssseesnsseeeasseeassseesssns
3.10 EXISTING LAND USE/SOCIOECONOMIC & CULTURAL ENVIRONMENT ........ccoiuiieirieirieereeereeereeeveeeneens 3-31

PAGE ii



FINAL EIS CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT

TABLE OF CONTENTS
3.11 SCENIC AND AESTHETIC RESOURCES .......uuuuviriiieieiiitierieeeeeeeeiiereeeeeeeeeetaeeeeseeeeesitsseeseseeesisseseseseeesnssnnnees 3-31
3.12 LLAND OWNERSHIP ......uvviiieuiiieeeiteeeeeteeeeeitteeeetreeeasessesesssseaasseseaassseeesssssaaanssessassssseessssaeaansseseasssseessssseaaans 3-31
3.13 LLAND USE CONTROLS ....cceeuttiiieirieeisirteeestseeeesssseesssseeaassseseassssessssssssssssssssassssssssssssessssssssassssessssssesssssees 3-33
3.14 TRANSPORTATION FACILITIES .....uuvtiieieiieeiiitteeeeeeeeeeitieeeeeeeeeeetreeeeeeeeeeetsaseeeeeeeesesssseaeseeeeessnsrereseeeeennrreeens 3-33
3141 ROADWAYS. ..ottt ettt ettt et e et e e ettt e e e ettt e e etaeeeeteeeeetaeeeeaseeeeateeeeesaeeeeasseeeeaseeeesseesenaseesenseeeesaeeeaseeeaas 3-33
3.142 HARBORS....... 3-33
3.14.3 AIRPORTS. ...... ...3-33
3.15 PUBLIC INFRASTRUCTURE AND SERVICES .....cccceeiitiuuurieeeeeiiiiieeeeeeeeeeeiisnreeeeeeeensisssesssessessissseseeeees ...3-33
3151 WATER SUPPLY ....uutiiiiieieeeiitteeeeeeeeeteeeeeeeeeeeataeeeeeeeeeataseeeeeeeeetssaaaeeeeeatasassaeeeeaaesssaseseeeeassaseseseeaessseseeeeeensnreseens 3-33
3.15.2 WASTEWATER AND STORMWATER COLLECTION, TREATMENT, AND DISPOSAL ......cccvvtieiiiiieniiieeeiieeeeiieeeeineenns 3-36
3.15.3 TELECOMMUNICATIONS .
3.15.4 POLICE AND FIRE SERVICE .......uutiiiiiiiiiiiieeetieeeitteeeeteeeesseeeessseaesssesssssseeasasesessseessssasessssseessssesssssesessssesasssseens 3-36
3.15.5 HEALTH CARE FACILITIES .....cuutiiiitiieeitteeeeteeeeettee e ettt e e eteeeeetteeestseeeeaseeeaeaseseessseeeessaseessseeassseeeesseeeasseeeassneeas 3-36

3.15.6 SCHOOLS
3.15.7 RECREATIONAL FACILITIES
3.15.8 SoLID WASTE DISPOSAL

4.0 POTENT AL IMP A CT S bbb bbb bbb e b b ba bbb bbsbsbsbababssabssssssanannns
4.1 IMPACTS TO PHYSIOGRAPHY AND TOPOGRAPHY ....coovvviiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeerererererereresereseesreserererereren
4.2  IMPACTS TO GEOLOGY AND SOILS ...ouvveiieeeieiiireeeeeeeeeiiireeeeeeeeens

4.2.1  PROJECT COMPONENTS RELATED TO GEOLOGY & SOILS
4.2.2  GENERAL IMPACTS ON GEOLOGY & SOILS (ALL ALTERNATIVES)
4.3 IMPACTS ON AIR QUALITY AND CLIMATE

43.1 PROJECT COMPONENTS RELATED TO AIR QUALITY AND CLIMATE ....cevutteiienieenitenieenieeeteenieesneesieeeseesinesneenns 4-3
4.3.1.2 Overview of Potential Emission Sources: Fuel Storage............cccuerereiineniinininieieiee 4-3
4.3.1.3 Overview of Potential Emission Sources: CONStrUCHON ..........ccveeveeeerieerieeerenreseesieenieeseeeens 4-4

4.3.1.4 Overview of Potential Emission Sources: Other............cccooovieiiiiiiieiiieecieececceeee e

432 OVERVIEW AND SUMMARY OF FINDINGS ........ccccvtieriiiieeniieenns

4.3.3  APPLICABLE AIR QUALITY REGULATIONS ......uctiiiiiiieeiieeentteeeniteeenseeeeaseeeasseeassseeessssesssssesesnsseesssssessnssessssssesans 4-6
4.3.3.1 Federal Prevention of Significant Deterioration Program............ccccecevininiinenincnieienee 4-6
4.3.3.2 Federal New Source Performance Standards.............c..coeeivviieiiiiiiecciieecieeeee e 4-10
4.3.3.3 National Emissions Standards for Hazardous Air Pollutants..............ccccceevvevvreeeeccreeceneenne. 4-10
4.3.3.4 State of Hawai‘i Permitting ReqUIremMents ............ccoecvveeierierienienieeie e seesieere e eeve e seeens 4-10
4.3.3.5 Other Health- and Safety-Related Requirements.............ccceevvereerieeniencienieneees e 4-11

4.3.4  BEST AVAILABLE CONTROL TECHNOLOGY ......ceevvveerienereeieenineenne

4.3.5 AR QUALITY IMPACT ASSESSMENT METHODOLOGY

4.3.6  AIR QUALITY IMPACT ASSESSMENT ....cceeeriiirieeiienieenieeneeenieennee

4.3.6.1 Preliminary Modeling ANALYSIS .......c.cccvevuieriieiieierieitieieeeesteseesteeaeseesseesaeesseesseessessaesseens
4.3.7  COMPLIANCE WITH AMBIENT AIR QUALITY STANDARDS ....cc.uttrttetteriterteeniteenieesiresseenseeenseesieeenseessnesnseesiseenee
4.3.8  PSD INCREMENT CONSUMPTION ....c..couerueruenieriaieniinienieeeeeneenesiennens
4.3.8.1 PSD Class I Increment Consumption and Visibility ..
4.3.8.2 Class II Increment Consumption.............cceeeveeveeveennenn
4.3.9  OTHER REGULATED POLLUTANTS .....ctiitititteitteiieentte et et e st esiee et e st tessteesaeeeteesttesaseesseeenteesanesbeesaneenseesaneenne
4.3.10 INDIRECT EFFECTS ON AMBIENT AIR QUALITY
4.3.11 GLOBAL WARMING ....cceervirieiinrieienieeienneereniene
4.3.11.1 Overview of the Issue
4.3.11.2 Anthropogenic Sources of Climate Change
4.3.11.3 Probable Nature of Climate Change .............ccccceenuee.
4.3.11.4 Likely Persistence of Effects.........cccccooevenineninennne
4.3.11.5 Project-Related Contribution ............cecveeveevereenieennnns
4.3.11.6 Mitigation MEaSUIEs ........c.cccvereerreerreeruesrenresreennens
4.3.12 CONSTRUCTION PERIOD AIR QUALITY IMPACTS ...coiuiiiuiiiiiiiiieeiie ettt ettt ettt ettt e e sane e
4.4 HYDROLOGIC AND WATER RESOURCES IMPACTS ....ccuiiuiiiiiiniiiiiiiiniienitenieenieeie ettt et e sinesaeens
4.4.1  PROJECT COMPONENTS WITH POTENTIAL IMPACTS ON HYDROLOGY ....c..coouiruiiiiniiiiiniieieiicienieeiene ...4-51
4.42  WATER USE AND DISPOSAL ......ooviiiiiiniiiiiienieeniieeieenieeeiee e
4.4.2.1 Source of Water for Generating Units ...............c.......
4.4.2.2 Disposal of WasteWater ...........ccoevvervreviieeeeeeneenieennns
4.43  POTENTIAL EFFECTS ON SURFACE WATER RESOURCES.................
444  POTENTIAL EFFECTS ON GROUNDWATER RESOURCES.......cc.coctiiiiiiiiiiniieiieiieienitetteitete ettt ene st
4.4.4.1 Information on Existing Power Plant Supply Wells in the CIP ..........ccoceeiiiiiiiiiiiee 4-54

PAGE iii



CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT FINAL EIS

TABLE OF CONTENTS

4.4.4.2 Assumed New Supply and Disposal Well Characteristics .........ccevvvereerieeriercieseeseeneeenneenns 4-56

4.4.4.3 Regulatory Requirements for the New Supply and Disposal Wells..........ccccovevvvrverneennnnne. 4-60

4.4.4.4 Potential Impacts on Groundwater RESOUICES..........ccevvieiieiiieierieiieieeie et 4-60

4.5 EXPOSURE TO NATURAL HAZARDS .....cc.coiuiiiiiiiniiiniieiteieeteeee ettt ettt ettt 4-67
4.5.1  INTRODUCTION ..cutitiiuieteeitentteitenteettenteeutestesttenbeeuteteastenbeeutentesstenteeaeentesbeenbeeneentesbtenbeebtentesbeenbesbeentesseenbenaeenee 4-67
4.5.2  FLOOD, STORM WAVE, AND TSUNAMI HAZARD.......ccuoiiiiiiiiiitiie ettt et et e et 4-67

453 SEISMIC HAZARDS ....utiiiiiiiieeiiieeecitte ettt ettt e e ettt e e s bt e e estaeeeessbaeaansaeesssseeeenssaeeansaeessseeeenssaeennsseesnsseeeanssaessses 4-67
454  HURRICANE AND HIGH WIND HAZARDS ......uuvutiiiiiiiiieeiee e eeecieeee e eeeetee e e e eeeeaaaee e e eeeetanaeeeeeeetasseeeeenensnreeeens 4-67
4.6 IMPACTS ON BIOTA . .oiiiiiiiieeeee e e et e e et e e et e e e e aae e e e eaeeeeeeabeeeeesaeeeeeaeeeeesseaeanns 4-68
4.6.1 PROJECT COMPONENTS ABLE TO IMPACT FLORA AND FAUNA .......ooviiiiiiiiiiieee e 4-68
4.6.2 IMPACTS ON FLORA
4.6.3 IMPACTS ON TERRESTRIAL FAUNA ..ottt ettt ettt e e e e e ta e e e ateeeennseeeenneeennaeennnns 4-69
4.6.4  POTENTIAL IMPACTS ON AQUATIC BIOTA ....uvviiiiiiiiieeeeeee ettt e et e e e e e ennaa e e e e e e eennaaaeeeeas 4-69
4.7 NOISE IMPACTS ...t e e e e e e et e e e et e e e e e e e eaeeeeeeaseeeeeaeeeeeneeeeeeseeeeanns 4-70
4.7.1 INTRODUCGTION ....uutiiiiitieeeetee e ettt e e etteeeeteeeeetaeeeetseeaasaaeeeeaseeeessseeassseeeeasaeeassseeassseeeasseeeasssseansseeeanssseansseeaanes 4-70
4.7.2 APPLICABLE NOISE STANDARDS ....cccctttiiittieeiteeeaitreeaiseeeeisesesisssaaasseeaessesessssseasssssassssesssssseasssessssssessssssseannns 4-70
4.7.3 EXISTING NOISE SOURCES AND BACKGROUND NOISE LEVELS ......oiiiiiiiiiiieeeiiee ettt et et e evee e 4-71
4.74  NOISE IMPACTS OF THE PROPOSED GENERATING UNITS ......coiiiiiiiiiiieiiiieeeiieeeeeteeeeeiteeeeteeeeeaaeeeeeaeeeeeaneeeeaneeean
4.7.4.1 Assumed Generating Equipment Noise Levels
4.7.4.2 Anticipated Power Generation Noise Impacts ...................
4.7.4.3 Noise Mitigation Measures ...........cceeevereerreerierseessnesnennes
4.7.5 CONSTRUCTION NOISE......eeiitieeeeutteeeeteeeeeiteeeeeiteeeeesseeeeeaseseeseeeeessseeaasseeeeseseeessseeassseeeesseeeassseeasseseenseeeeasseeaanes
4.8 IMPACTS ON ARCHAEOLOGICAL, HISTORIC, & CULTURAL RESOURCES .......ccvvvieeieeeiiireieeeeeeeeiireeeeeeenn 4-77
48.1 INTRODUCTION ....uuiiiieitieeeteeeeette e e et e e et e e e et e e eeaaeeeeaeeeeeateeeeesseeeasseeeeaseeeeesseeeesseeeensseeeasseeeensseeeeaseeeeasseeaanes 4-77
4.8.2  POTENTIAL IMPACTS TO HISTORIC AND ARCHAEOLOGICAL RESOURCES ......oocooiuiiiiiiieieiieeeeieee e et e 4-77
4.8.2.1 BaCKZIOUNG .......ooiieiieiieiieie ettt ettt sttt e e et e taeste e beesbeesbeesaesseesseesseenseenseessenseenns 4-77
4.8.2.2 Effects on Archaeological Resources and Proposed Mitigation Measures ................e.n...... 4-77
4.8.2.3 Effects 0n HiStOTIC SItES......ccuviiieeerieeeeeeee e eaeeeeen
483 EFFECT ON TRADITIONAL HAWAIIAN CULTURAL RESOURCES AND PRACTICES
4.9 VISUAL IMPACTS ..o itiieeeiiie ettt ettt ettt e ettt e ettt e e etra e e esavaeeesntsaeeenssaeeessaaeas
49.1 INTRODUCTION .....uttiiieitieeeteeeeette e e et e e et e e e eaeeeeeaeeeeeaeeeeeateeeeessseeasseeeeateeeeesseeeesseeeensseeeassseeesseeeenseeeeasseeaanes
492 SELECTED VANTAGE POINTS ..ottt ettt e ettt e e et e e e eat e e e etaeeeeateeeeeateeeeteeeeesaeeeenreens
4.9.2.1 Close Views/Appearance of Proposed Facilities............cccvevuieiirierienieiieienieseesie e
4922 FaI VIEWS ..ottt e e e et e e e e e e et e e e eeaseeeeenneeeeenteeeeennneeseenneeeeeneeeenns
493 POTENTIAL CONSTRUCTION PERIOD VISUAL IMPACTS
494 POTENTIAL LONG-TERM VISUAL IMPACTS .....uttriiieeeieeiiieeeeeeeeeee e e eeeeteeee e e eeeeeaaaaeeeeeeeeaaneseeeeeeeasnseeeeeeennnnes
4941 SETUCLUIES .uvvvviieeeeeiiieeeee e e eeeee et e e e eee et e e e e eeee e e eeeeeeeeeataeeeeeeeeesataaseeeeeeensstarreeeeeesnsssarreeens
4.9.4.2 Activities and ViSIble EIMISSIONS .....cc.ueeiiiuiiiiiiieieieiiieeeeeeeeeeeee e eeeeeeeeeneeeeenaeeeeeaneesennreeeenns
4.10 IMPACTS ON TRANSPORTATION FACILITIES ......cuuvviiiieiiiiiiiieieeeeeeeciteeeeeeeeeeetvaaeeeeeeeeeeannreeeeeeessassseeeeeeeans
4.10.1 PROJECT COMPONENTS ABLE TO IMPACT TRANSPORTATION FACILITIES ..
4.10.2 EXISTING TRAFFIC CONDITIONS .....

4.10.3  VEHICLE-TRIP GENERATION ......ccccouvrieeeeeeiinrrreeeeeenirneeeeeeeeeisnnees
4.10.3.1 Construction-Phase Trip GeNeration.............ccceeruieiieieeeesreesreereeaeseesseesseeseesnesseesseesseenns
4.10.3.2 Operational Phase Vehicle-Trip Generation ............ccoecueeeveeierieenieesieneieenenreseesseesaeenessnens
4.10.4 IMPACTS TO ROADWAYS ...ouvvviiiiieeiieeiee et eeevaee e
4.10.5 IMPACTS TO AIRPORTS & AIR TRAFFIC — ALL ALTERNATIVES ..............
4.10.6 IMPACTS TO HARBORS & OCEAN NAVIGATION — ALL ALTERNATIVES ..
4.11 IMPACTS ON PUBLIC INFRASTRUCTURE AND SERVICES ......cuuviiiiitiieeeitrieeeeteeeeeeeeeeeeaeeeeeareeeeesseeeeeaneneas
4.11.1  POTABLE WATER SUPPLY ....ccccuttiiiuiiieeiieeeiteeeeitseeaeseeeesssesessssaaassseeasssessssssesasssseessssessssssessssessssssesssssessssssees
4.11.1.1 ConStruction PEITOW..........oiiiiuiiiiiiiiie ettt ettt e e e e e e e s aaeeeennnaeas
4.11.1.2 Operational PEriod ........c.ccovieiiiiiiiiiiieieeee ettt ettt et saeesreeaeenvesanesseesaeens
4.11.2 WASTEWATER COLLECTION, TREATMENT, AND DISPOSAL....................
4.11.3 TELECOMMUNICATIONS ......ecovvieireeenreeereeereeeneeeeseesseeeseesneenns
4.11.4 POLICE AND FIRE SERVICE AND PUBLIC SAFETY.
4.11.5 HEALTH CARE FACILITIES......cccoeeeevieeerieeenee.

4.11.6 SCHOOLS ....ccvveeeerreeeeiraeanns

4.11.7 RECREATIONAL FACILITIES .. .

4. 11.8  SOLID WASTE ....ttiiieeeeeeecteeee e e eeeeeee e e e e et ttaeeee e eeeeeaaaeeaeeeeaetaseaaeeeeeasseseaeeeeneesssaseeeeeeasssssaseseeneassnseeseeennsnnes
4,12 LAND USE & SOCIOECONOMIC EFFECTS ...ociiiiiiititriiieeeeeeeiieeee e eeeetaeee e e eeeetaeeeeeeeeenaaareseeeseeensnnareeeeens

4.12.1 LAND USE IMPACTS

4.12.2  SOCIO-ECONOMIC IMPACTS. ....ceeiiieeiiieieeeeeeeiieeeee e eeeeeateeeeeeeeecaeeeeeeeeeeesaseeeeeseeeasssaeeeeeeessassseeseesssseeeeeennnssnees

PAGE iv



FINAL EIS CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT

TABLE OF CONTENTS

4.12.3 CONSTRUCTION EXPENDITURES AND EMPLOYMENT ......cvviiiiiiiiiuieieeeeeeeitereeeeeeeeisnreeeeeeeeissnseseeeesssssesesesenennnens 4-103
4.12.4 OPERATIONAL EMPLOYMENT

4.13 ELECTRIC AND MAGNETIC FIELDS (EMF).....coiiiiiiiiiiiieeeece ettt 4-104
4.13.1  INTRODUCTION .....cuviiiiurieeeureeeauteeasureeeaeaseeeasseaaassssessseseasssaeassssaesssseseassseaasssseeasssesessssaessssesessssessssseesssseasnnn
4.13.2 OVERVIEW OF ELECTRICAL TERMS...
4.13.3  SOURCES OF EMF —— GENERAL......ccuutiiiiutiieitieeeetteeeetteeeeteeeetaeeeeteeeeetseseastseeeessseessseseassaeeaesseeeasseeaassseeanns
4.13.4 GUIDELINES AND STANDARDS RELATING TO EMF .........ooiiiiiiiiiiic e

4.13.4.1 Electric and Magnetic Field Standards, Guidelines, and Policies

4.13.4.2 Health Effects of Electric and Magnetic Fields
4.13.5 FORECASTLEVELSOFEMF ......ccoccooiiiiiiiiiiiiicceeceeeeeee e

4.13.5.1 Generating EQUIPMENL ........ccooiiiiiiieiieeee ettt et ees

4.13.5.2 Substation POWET FEEA........coooiiiiiiiiiiiiiieeeeeeeee ettt e e e e e e e e eaas

4.13.5.3 Overhead Transmission Lines
4.13.6 OTHER TRANSMISSION LINE ELECTRICAL FACTORS

4.13.7  PRUDENT AVOIDANCE......ccctteettetteesteeseesseanseessseessseaseassesssseessesanseesssssssesssseanseessssssseessseensessssessssesseenseesssens
5.0 NO ACTION ALTERNATIVE ...ttt
5.1 INTRODUCTION. ...ccuttiiitiiritteitttesite e ettt e st e sttt esibeesateesabeesateesabeesabeesabeesateesabeesateesabeesaseesabaesaseesabeesasaesnbeesaseenn
5.2 NO ACTION EFFECT ON RELIABILITY ...cccceuvtteeiuteeeitieeesireeeesssseeesssesesssseeeassssesesssssssssssessasssssssssssssesssseanns
5.2.1 GENERATING CAPACITY-RELATED OUTAGES ....ceectteetietiesiteeieeereesseessaeesseesseenseessseesseessseessessssesssessssesssesssseenns
5.2.2  TRANSMISSION-RELATED OUTAGES .......cccveevieitieeieenieeereessreeseesseeseessnes
5.2.2.1 Historical Transmission-Related Outages
5.2.2.2 Specific Circumstances at CIP............ccccccceeenee
5.3  WAYS LOAD REDUCTION CAN OCCUR.......ceiiiiuiiieeiiiiieeeiiteeestteeestreaestseeeassssesesssseeesssseseessssessssssssesssssanns
5.3.1 PLANNED AND CONTROLLED LOAD REDUCTIONS ....c.uviiiiiiiiieiieeieeiiesieeee et sieesaeesseesnaeessaessseensaesnseensnesnseenes
5.3.2  UNPLANNED AND UNCONTROLLED LOAD REDUCTION
5.4  ECONOMIC IMPACTS OF BLACKOUTS ...cccciiiiiiiiiieeiiiieeeeiteeeesrteeestaeeeseseeessssseesssssasesssseseessssessssssssesssseenns
54.1  KINDS OF ECONOMIC IMPACTS ....cvieuiitietietiitietieteeteeteeteeteestesveessaeseesseseesseseessesseessessesssessesseessesssessesseensasseans
5.4.2  METHODOLOGIES FOR ESTIMATING THE ECONOMIC IMPACTS OF OUTAGES
5421 GENETAL..cuviiiiiiiiieieie et
5.4.2.2 Lawton et al. Framework Report Methodology ..
5.4.2.3 Willingness to Pay APProach.........ccoccueeciiiieiieiieieieee et
5.4.2.4 HECO’s 1998 Performance-Based Regulation Study.........cccceeeverieiienienienieiiecieie e
6.0 CONSISTENCY WITH EXISTING POLICIES, CONTROLS, & LAND USE PLANS.....6-1
6.1  CITY & COUNTY OF HONOLULU......cutttiiiiiiieeiieieeciteeeeiieeeestteeestaeeesseseeessssseeessssaeesssseseesssssssssssssesssseeanns
6.1.1 O AHU GENERAL PLAN ..ottt ettt ettt e et e e b e esaeeesbeesteeenbeessseesseessseenseeasseesseessseeseesssaenssanns
6.1.2  ‘EWA DEVELOPMENT PLAN .....oiiiiiiiiiiitiiiieeetie et ettt e e et e st e esteesebeeteeesseesssaesseessaeessaessseanseessseesseasseenssesnsens
6.1.3 PUBLIC INFRASTRUCTURE MAPS .......cccvveeririrannes
6.1.4 PEARL HARBOR HISTORIC TRAIL MASTER PLAN
6.1.5  City AND COUNTY OF HONOLULU LAND USE ORDINANCE (LUOQO) ..c.coiiiiiiiiieieiecieieeteie e 6-6
6.1.6  SPECIAL MANAGEMENT AREA REVIEW
6.2 STATE OF HAWAI T .oiiiiiiiiiieiiie ettt ettt s e e vt e s vt e e b e e sateessbeesabeeeabeesssaesssessnsaaasseesnsaesasessssaeanseesnseenssenan
6.2.1 HAWAT T STATE PLAN ..ottt ettt ettt et e et et e s ate e s st e enseessaeesseessseenseessseenseennseenseennseennnanns
6.2.2  STATE MODEL ENERGY CODE
6.2.3  HAWAI‘'TREVISED STATUTES, CHAPTER 269, §27.6......ceitieeeieeiieciieeieeette et e ette et esaeeteesaaesnveessaessseesssesnseennnans
6.2.4  CHAPTER 205, HAWAI‘T REVISED STATUTES - LAND USE LAW ....ooviiiiiiiiiiiiee e 6-10
6.2.5  COASTAL ZONE MANAGEMENT PROGRAM......cccuuieiuieiiiieiieeiiiesitesiteeteesseesteessaeesseessseeseessseeseessseessasssseensesssses 6-10
LT T 2 ) 0) 21 27N S S RU PSR UPRRSPRTRP 6-11
6.3.1  ARCHEOLOGICAL AND HISTORIC PRESERVATION ACT (16 U.S.C. § 469A-1) & NATIONAL HISTORIC
PRESERVATION ACT (16 U.S.C. § 4T0(F)) c.eveeueieiniinieneeiceetettetesteseet ettt sttt ettt sttt see b
6.3.2  CLEAN AIR ACT (42 U.S.C. § 7500(C)) eevverrerrerrrererierrenrenrenienenennes
6.3.3  OIL POLLUTION ACT OF 1990 (OPA)......ccivieieiieieeieie et
6.3.4  CLEAN WATER ACT (CWA) .ottt
6.3.5  ENDANGERED SPECIES ACT (16 U.S.C. 1536(A)(2) AND (4)) .....o.......
6.3.6  SAFE DRINKING WATER ACT (42 U.S.C. § 300H-3(E))..cccecveruennennee.
6.3.7  RESOURCE CONSERVATION AND RECOVERY ACT (42 U.S.C. 6962)
6.3.8  EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW ACT (EPCRA) (42 U.S.C. 11001 ET SEQ.)........... 6-13
6.3.8.1 Tier I RepOrting .........ccoevvevvvevreererverresrenieeneenns

6.3.8.2 Toxic Release Inventory Reporting

PAGEvV



CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT FINAL EIS

TABLE OF CONTENTS

7.0 OTHER CHAPTER 343 TOPICS. ...ttt e e e e et e e et eeeeaas 7-1
7.1 SECONDARY AND CUMULATIVE IMPACTS .etttutiiiiiiiiitiie s e ee ettt st e e e st sttt e s s e e e s saaab s s e s ssasabbbsseeasssnsraes 7-1
7.2  SHORT-TERM USES VS. LONG-TERM PRODUCTIVITY uttuiiiiiiiiiiiiiiii ettt e ettt s e s s aaaabbn s e e e s aaaaraes 7-1
7.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS 1uttuuiiiiiiiittiitieeeeiiistsineseessssssssinseessssssssissesssssssnne 7-1
T4 UNRESOLVED ISSUES ...uutuuuiiiiiiiiitttiieiiee ittt itttie st e e ettt s s e e e st aa et bt s e e e e s s et b b e s eee et ae bbb seeesssssbbba s seeessanabaes 7-2
7.5 RATIONALE FOR PROCEEDING ....cuttuuiiiiiiiiititiee i eee ettt s s e e e st ettt s s e e e st taab b e s e e e e s sa bbb s eesssasabbbseesasssasbans 7-2
8.0 GLOSSARY AND LIST OF ACRONYMS ..ot r e 8-1
0.0 BIB IO G R A PHY ettt et et et e e ettt e e e ettt e e et e e e ettt e e e raaaeeraas 9-1
10.0 PARTIES CONSULTED . ... cic ittt r e e e r e e s e e e e e 10-1
10.1 EA/EISPREPARATION NOTICE ..ot i i i e eeeee oot 10-1

10.1.1 WRITTEN COMMENTS RECEIVED ONTHE EISPN.....coiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt 10-2
10.2 COMMUNITY OUTREACH ..ttttuuiiiiiiiiittiee s eee st ittt s s e e st saaab s s e e s et ta st bt s eea s s s bt b s s aeassasabbb s eeessssbabbaans 10-3
10.3 EIS PREPARATION & DISTRIBUTION ..uttuutiiiiiiitttietieeetitattiesseeesstastbasssesssssssbaasseesssssssbaassesssssssrsanns 10-3

ORI R B =7\ = ol o SR B 11y =4 1= 10 o () N AR 10-3

10.3.2 DRAFT EIS WRITTEN COMMENTS AND RESPONSES ......ceittiiiiiiiiiiiiiiiiieiieieeeeeeeeeeeeeeeeeeeeseseeseseeeesseseesasseesaeeeens 10-3
APPENDIX A.  NOISE IMPACT ANALYSIS ... A-1
APPENDIX B. EISPN COMMENTS AND RESPONSES.......cooi i B-1
APPENDIX C. DRAFT EIS COMMENTS AND RESPONSES......cccoooiiiiiii e, C-1

LIST OF FIGURES

FIGURE1.1. EXISTING ELECTRICAL GENERATING FACILITIES AND TRANSMISSION LINES. ......ccvvvveeiiieriiiinnnn 1-3
FIGURE1.2. VARIATION IN ENERGY USE OVER A TYPICAL 24-HOUR PERIOD..........ccvvviiiiiiiiiiiiiiieeee e 1-6
FIGURE 1.3.  VARIATION IN PEAK ENERGY USE OVER A TYPICAL WEEK. ...ccvtviiiiiiiiiiiiiiiiee et e s aaaiann 1-6
FIGURE 1.4. SEASONAL VARIATION IN PEAK ENERGY USE. ....cciiiiiiiiiiiiiiiiiiiiie ettt aab s a s aaaaaas 1-7
FIGURE 1.5. GENERATING UNIT USE PATTERN ON PEAK DAY IN 2003 .......oovtiiiiiiiiiiiiiiiie et 1-8
FIGURE 1.6. TRANSMISSION SYSTEM - CAMPBELL INDUSTRIAL PARK AREA.......cciiiiiiiiiii et vaaaaann 1-10
FIGURE1.7. IRP-3PROCESS ELEMENTS AND FLOW.....cuttiiiiiiiiiiiiiiii ettt s et a s s aaaaaa 1-13
FIGURE 1.8 RESOURCE INTEGRATION PROCESS .....ciivttiiiiiiiiii ittt e ettt st s e ettt s e s st aaabb s s e s s s aaaabaas 1-19
FIGURE 1.9. DRAFT PREFERRED PLAN ...ttt ettt e ettt e e e s st e bbb s s e e s s s aabb s e eeasssaabaas 1-23
FIGURE 1.10. FINAL PREFERRED PLAN. ...ttt ittt ettt e e e et a it s e e e et et bbb s s e s s s aaabbbe s e eesssaaabaas 1-25
FIGURE 1.11. RESERVE CAPACITY SHORTFALLS: 2003-2005. ......outtiiiiiiiiiiiiiiie et aaaaaa 1-28
FIGURE 1.12. ADJUSTED PEAK FORECAST COMPARISONS (WITH FUTURE DSM, LOAD MANAGEMENT, CHP, AND

L {[0] =12 3 I U UUP O PT TP UPRPPRPRN 1-29
FIGURE 1.13. NUMBER OF LINES AVAILABLE TO EXPORT POWER AT EACH GENERATING STATION. ............. 1-34
FIGURE 1.14. GENERATING CAPACITY AT EACH GENERATING STATION ....cvvvuiiiiiiiiiiiiiiiinnieeesissriinneeesssssssnns 1-37
FIGURE 2.1, LOCATION IMIAP ... ittt e et e e e e s e e e e e e s s e b et eseesesaabbb s eaeesssaabaes 2-2
FIGURE2.2. TMKS IN THE PROJECT AREA ....cottttiiiiiiiiiiiie ettt e e e ettt s e e e e sttt s s e e s s s s ab b b seeessasaabaes 2-3
FIGURE 2.3, EXISTING FACILITIES ..itttuiiiiiiiiiiiiitiie e ee ettt e ettt s s e e ettt e s e e s s s e bt e s e e s s s saabb s saeasssaabaes 2-4
FIGURE2.4. PHOTOGRAPHS OF TYPICAL SIEMENS 501D5A COMBUSTION TURBINE ...cvvvuiiiiiiiiiiiiiienieeesevaannnn 2-5
FIGURE2.5. CONCEPTUAL LAYOUT FOR THE FACILITY WITH SIEMENS 501D5A CTS.cuvviiiiiiiiiiiiiieeeeeeeiieee, 2-6
FIGURE2.6. CONCEPTUAL LAYOUT DETAIL FOR THE SIEMENS 50ID5A CT .ovvvniiiiiiiiie i, 2-7
FIGURE 2.7.  WWATER BALANCE ......ottttiiiiiiii ittt e et e e e e et a b s e e e e st e bbb e e e s e s s abb b s e eeassasabaas 2-10
FIGURE 2.8. FUEL DELIVERY FROM TESORO PIPELINE ..uvvuuuiiiiiiiiitiiee i eee et iettiie s e e e s s vaatis s s e s ssssatbbansseesssanssans 2-14
FIGURE2.9. TRANSMISSION LINE ROUTES ....otttiiiiiiiiiiiiiiie ettt ettt e e sttt s e e st s s bbb s e e s s aaaabaas 2-16
FIGURE 2.10. KEY TO TRANSMISSION POLE TYPES. ......itutttiiiiiiiiiiiiiiiieieeesiiaatiiie s s e e sssastbiessesssssasbaasseesssssssans 2-17
FIGURE 2.11. TANGENT & RUNNING ANGLE TRANSMISSION POLE TYPES ....uuvuiiiiiiiiiiiiiiinn et vaaiiann 2-18
FIGURE 2.12. DEAD END TRANSMISSION POLE TYPES .. .uutuiiiiiiiiiiiiiiieieeeeitiiiiiie e eesssasiiisssesssssassinssessssssssans 2-19
FIGURE 2.13. TYPICAL UNDERGROUND TRANSMISSION LINE DUCT BANK ...cvvuiiiiiiiiiiiiiie e veaiaann 2-20
FIGURE 3.1,  GEOLOGICAL SETTING tuttuuuiiiiiiittttiiiieestttsttiieseesssssstssassesssssssssassessssssstsassassssssssssssesssssssnans 3-1
FIGURE 3.2. AGRICULTURAL LANDS OF IMPORTANCE TO THE STATE OF HAWAI‘I (ALISH). ....coooiiiiiien. 3-3

PAGE vi



FINAL EIS

CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT

FIGURE 3.3.
FIGURE 3.4.
FIGURE 3.5.
FIGURE 3.6.
FIGURE 3.7.
FIGURE 3.8.
FIGURE 3.9.
FIGURE4.1.
FIGURE 4.2.
FIGURE 4.3.
FIGURE 4.4.
FIGURE 4.5.
FIGURE 4.6.
FIGURE 4.7.
FIGURE 4.8.
FIGURE 4.9.

FIGURE 4.10.
FIGURE4.11.
FIGURE 4.12.
FIGURE 4.13.
FIGURE 4.14.
FIGURE 4.15.
FIGURE 4.16.

FIGURE 4.17.
FIGURE 4.18.
FIGURE 4.19.
FIGURE 4.20.
FIGURE 4.21.
FIGURE 4.22.
FIGURE 4.23.
FIGURE 4.24.

FIGURE 4.25.
FIGURE 4.26.

FIGURES.1.
FIGURE .2
FIGURE 6.1.

TABLE 1.1.
TABLE 1.2.
TABLE 1.3.
TABLE 1.4.
TABLE 1.5.
TABLE 1.6.
TABLE 1.7

TABLE 1.8
TABLE 1.9.
TABLE 2.1.
TABLE 2.2.

TABLE OF CONTENTS

ANNUAL WIND ROSE FOR CAMPBELL INDUSTRIAL PARK. ......iittiiiiiiiiiiiiiiiee et 3-5
RELATIVE CONTRIBUTION OF HUMAN-CAUSED GREENHOUSE GASES TO CLIMATE CHANGE. ..... 3-9
WELLS WITHIN THE PROJECT AREA. ...ttt ettt sttt e e ettt s s e e s s s aaabb s e e aaaans 3-13
FLOOD HAZARD AREAS. .. . ittt ettt ettt e e e st s e e e et s bbb s e e e e s s abb s s eeesassebaes 3-14
BUSINESSES AND LAND OWNERSHIP IN CIP. ..ot 3-32
STATE LAND USE DISTRICTS. tuttuuiiiiiiiiitiiiiiiieeii ittt s s e e et sttt s e s s s s aaab s s e s s s s aa bbb s s e e s ssasabbanas 3-34
CITY AND COUNTY OF HONOLULU ZONING DISTRICTS. .iivvttiiiiiiiiiiiiiiinnieessvivriin e esessvaiiinns 3-35
HECO METEOROLOGICAL MONITORING STATION NUMBER 064 LOCATION ........cvvveeeieiiiiininne, 4-18
LOCATIONS OF EXISTING DOH AIR QUALITY MONITORING STATIONS NEAR CIP.................... 4-19
LOCATION OF NEAREST CLASS | AREA. ...ttt ittt e ettt e e e s s et e e e s s e aab s s e aaaans 4-28
ATMOSPHERIC CO, AND TEMPERATURE OVER PAST 400,000 YEARS. ......ccvvvieiiiiiiiiiiiiiieneeennans 4-41
LOCATION OF WELL NO. 1806-15. .. .uuuuiiiiiiiiiiiieee ettt s s s aaa b eeaaans 4-57
HYDRAULIC PERFORMANCE & SALINITY & TEMPERATURE VARIATION IN WELL 1806-15....... 4-58
COMPOSITE PROFILE OF SALINITY IN THE AQUIFER. .iiiiiiiitiiiie ettt saaabi s 4-59
RECORDED TIDAL VARIATION IN WELL 1806-15 OVER OCTOBER 26 TO 29, 2005. ............ccuveee. 4-59
SINGLE-UNIT WATER BALANCE DIAGRAM WITH RO EFFLUENT AS SUPPLY SOURCE. .............. 4-61
SINGLE-UNIT WATER BALANCE DIAGRAM WITH SALINE GROUNDWATER SUPPLY SOURCE ..... 4-64
LOCATIONS OF NOISE MEASUREMENTS TAKEN AT THE BPTF ..o 4-72
MAXIMUM A-WEIGHTED NOISE CONTOURS FOR A SINGLE CT (ALTERNATIVES 2 & 3). ........... 4-74
MAXIMUM A-WEIGHTED NOISE CONTOURS FOR TWO CTS (ALTERNATIVE 1). ..ceviiieiiieen, 4-75
PHOTOGRAPHS OF PROJECT AREA TERRAIN. ©...iiiiiiiiitiie e eee ettt e e e e sttt s s e s e s aaaabb s s e e s ssasaaaes 4-78
PHOTOGRAPHIC SIMULATION OF TRANSMISSION LINE FROM OR&L RIGHT-OF-WAY............... 4-85
SIMULATED VIEW TOWARD SE OF NEW CIP GENERATING STATION (ALTERNATIVES 1, 2 & 3: ONE
O3 I T PP OPRP TP 4-89
SIMULATED VIEW SOUTH FROM NEW CIP GENERATING STATION (ALTERNATIVES 1, 2 & 3: ONE
O3 I T PP OPRP TP 4-90
SIMULATED VIEW TOWARD SE OF NEW CIP GENERATING STATION (ALTERNATIVE 1: PROPOSED
ACTION = TWO CTS) 1ttt ettt ettt ettt ekttt et e et e e bt e et b e e eb bt e e mbe e e be e e nbeaeanbeeanbeas 4-91
SIMULATED VIEW SOUTH FROM NEW CIP GENERATING STATION (ALTERNATIVE 1: PROPOSED
ACTION = TWO CTS). ittt ettt etttk ettt sttt e e bt e et b e e eb b e e e mbe e e be e e sbeeeerbaesnneas 4-92
EXISTING VIEW FROM KAPOLEI TOWARD THE CIP ..vvvviiiiiiiiiie e 4-93
PEAK-HOUR TRAFFIC AT FACILITY ENTRANCE. .....octtttiiiiiieiiiiitiiee ettt essaaa e a s s aaaaaan 4-95
24-HoUR TRAFFIC COUNTS FOR KALAELOA BOULEVARD & MALAKOLE STREET (FEBRUARY 9-10,
2004 e h e bt bt e b b e e R bt e oAbt e bt e ekt e eeEee e R bt e be e be e e nreeenees 4-96
IMPACT OF CONSTRUCTION EXPENDITURES ON ECONOMY . ..uuiiiiiiiiiiiiiiiccciiitii e 4-103
ELECTROMAGNETIC SPECTRUM. ..utttuuiiiiiiiitttiieiieestitttiissseesssssstisseesssssasbasssesssssssssassaeasssns 4-107
ESTIMATED MAGNETIC FIELD VALUES. ...iottttiiiiiiiiiiiitiiie s eee sttt s e e st saaabe s s s e s s s aaabbassaaaaaans 4-116
ESTIMATED ELECTRIC FIELD STRENGTH VALUES. ....cvttiiiiiiiiiiiiiiiie ettt e e s svati s aaaans 4-117
CUSTOMER DAMAGE FUNCTIONS VARYING BUSINESS TYPE. ...iiiiiiiiiiiieiieeeiiiitiieee e 5-10
CUSTOMER DAMAGE FUNCTIONS VARYING TIME OF DAY AND SEASON. ......ccvvvveiiieeiiiiiiiinnen. 5-10
SPECIAL MANAGEMENT AREA BOUNDARY ...ttt ettt s s s a b s 6-7
LIST OF TABLES
SELECTED INFORMATION CONCERNING CUSTOMERS AND ENERGY SALES: 2000-2004 ............ 1-2
CAPACITIES AND TYPE OF EXISTING HECO GENERATING UNITS. ..oiivviiiiiiiieiiiiiiiieee e 1-4
FIrRM CAPACITY AND 2004 ENERGY SALES OF MAJOR INDEPENDENT POWER PRODUCERS. ........ 1-4
RENEWABLE PORTFOLIO STANDARDS UNDER ACT 272 AND ACT 95, .., 1-14
PROPOSED ENERGY EFFICIENCY AND LOAD MANAGEMENT PROGRAMS. .....ciiiviiiiiiiiieieeesviviinnn 1-15
SUPPLY-SIDE RESOURCES EVALUATED INIRP-=3. ..oeeiiie e 1-17
PREVIOUS AND CURRENT PROJECTIONS OF LOAD MANAGEMENT DSM, RIDER |, ENERGY
EFFICIENCY DSM,; AND CHP (MWV). ...ttt 1-30
HISTORICAL AND FORWARD-LOOKING EFOR. ...ttt 1-32
RELEVANT TRANSMISSION PLANNING CRITERIA ...iotttiiiiiiieiiiiiiiies e eesvvttiis s e s s s ssaabi s e esssassnans 1-36
SELECTED CHARACTERISTICS OF THE SIEMENS W501D5A COMBUSTION TURBINE ........ccvvvee... 2-9
ESTIMATED CAPITAL COSTS. iiittttiiiiiiieiietttie st e e e et ettt s s e e e st taa b s s e e s et aaba b s s eesssaabbb s e eessasssbaes 2-24

PAGE vii



CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT FINAL EIS
TABLE OF CONTENTS
TABLE3.1  CHARACTERISTICS OF SOIL TYPES WITHIN THE PROJECT AREA. ...coiiiiiiiiiiiieiniiie et 3-2
TABLE 3.2.  AVERAGE MONTHLY TEMPERATURE, RAINFALL, AND HUMIDITY ...cccuviiiiiiiieiiiiiee e 3-4
TABLE 3.3.  STATE AND NATIONAL AMBIENT AIR QUALITY STANDARDS ......coittivirieeesiiniiineriessssansnnnneseaenns 3-6
TABLE 3.4. NEARBY AIR QUALITY MONITORING STATIONS. ....cutuutitieeeiiitiinnrieeessassinnerssesssassnnnsssaessannnes 3-7
TABLE 3.5.  AIR QUALITY AT NEARBY LOCATIONS: 2003.....0ciiiiiiiiiiiiiiiiiie e isiiinnn e e e s s ssiiines e e e sairnnaaaae s 3-8
TABLE 3.6.  ESTIMATED U.S. EMISSIONS OF GREENHOUSE GASES FROM ENERGY SOURCES, 1990 AND 1996-
2004 bt R bt e R bt e oAbt e b e e e eE et e R bt e R bt e e be e e nbn e e arbeeanaeas 3-10
TABLE3.7. ALL U.S. CO2 EMISSIONS FROM FOSsIL FUEL COMBUSTION BY END-USE SECTOR (TG CO2 EQ.)3-11
TABLE 3.8.  PLANT SPECIES IDENTIFIED WITHIN THE PROJECT AREA (AUGUST 2005). ...ccviiiiieiiieiieeeee, 3-16
TABLE3.9.  AVIAN SPECIES DETECTED IN THE PROJECT AREA (AUGUST 2005) ...cvvieiiiieiiieiiieeniece e 3-21
TABLE4.1. WORST-CASE EMISSIONS FROM PREFERRED ALTERNATIVE. ...uutviieiiiiieeiiiiaessiieeaeasiineasaieneeaans 4-8
TABLE4.2.  WORST CASE EMISSIONS FROM ALTERNATIVES 2& 3 (ONE CT ONLY) .eiiiiiiiiiiieniieesiiiesiee e 4-9
TABLE4.3.  SIGNIFICANT IMPACT LEVELS, PSD CLASS Il INCREMENTS, AND NAAQS AND SAAQS. ......... 4-14
TABLE4.4. CONTROL HIERARCHY FOR CAMPBELL INDUSTRIAL PARK - COMBUSTION TURBINES. ............. 4-16
TABLE4.5. MAXIMUM IMPACTS BY LOAD (PREFERRED ALTERNATIVE). ..cuteiiieeasiriesirieanreeanieeasineesseeesnnens 4-21
TABLE4.6. WORST-CASE SCENARIO SUMMARY (PREFERRED ALTERNATIVE). ..ceetiuieiiiieiiiieaieeasineesieeesnneas 4-22
TABLE4.7. COMPARISON OF MAXIMUM IMPACTS WITH THE MODELING SIGNIFICANT IMPACT LEVELS
(PREFERRED ALTERNATIVE). 1..ttettttettttaauttaateaaateeassteeaateaateaaaseeessseessteasseaaaseeassseessseessessnseeans 4-23
TABLE4.8. COMPARISON OF MAXIMUM IMPACTS WITH THE MONITORING DE MINIMIS LEVELS (PREFERRED
AALTERNATIVE). 1 tttetttteattte et et e sttt sttt e s bt e aa bt e e bt e e eb et e eb bt e eh bt e e skt e e ket e ebe e e ebee e ehbeeembeeebeeesbeeenees 4-24
TABLE4.9. MAXIMUM IMPACTS BY LOAD (ONE CT AND BSG ONLY). .eiiiiiiiiiiesiiie i 4-25
TABLE 4.10. WORST-CASE SCENARIO SUMMARY (ONE CT AND BSG ONLY). ...veiiiiiieiiieiiieeiiee e 4-26
TABLE4.11. COMPARISON OF MAXIMUM IMPACTS WITH THE MODELING SIGNIFICANT IMPACT LEVELS (ONE
CT AND BSG ONLY) 1ttt ettt ettt sttt et et e st et e eb e e emb e e et e e e nbeeesebaeaneeas 4-26
TABLE 4.12. COMPARISON OF MAXIMUM IMPACTS WITH THE MONITORING DE MINIMIS LEVELS (ONE CT AND
BSG ONLY ) ettt sttt ettt ettt ekttt ekt a ekt ek et e e E bt e R bt e bt e bt e et b e e erbeeenbeeabeeans 4-27
TABLE 4.13. COMPARISON OF MAXIMUM IMPACTS WITH AMBIENT AIR QUALITY STANDARDS (PREFERRED
AALTERNATIVE). 1 tttetttteattte et et e sttt sttt e s bt e aa bt e e bt e e eb et e eb bt e eh bt e e skt e e ket e ebe e e ebee e ehbeeembeeebeeesbeeenees 4-29
TABLE 4.14. COMPARISON OF MAXIMUM IMPACTS WITH AMBIENT AIR QUALITY STANDARDS (ONE CT AND
BSG ONLY ). 1ttt ittt ettt ettt ettt ettt ekttt bt a ettt e ket e ket R bt e bt e be e e ba e e ehbeeenbe e beaan 4-30
TABLE 4.15. COMPARISON OF MAXIMUM IMPACTS WITH PSD CLASS Il INCREMENT (PREFERRED
AALTERNATIVE). 1 tttetttteattte et et e sttt sttt e s bt e aa bt e e bt e e eb et e eb bt e eh bt e e skt e e ket e ebe e e ebee e ehbeeembeeebeeesbeeenees 4-32
TABLE 4.16. COMPARISON OF MAXIMUM IMPACTS W/ PSD CLASS Il INCREMENT (ONECT & BSG)........... 4-33
TABLE4.17. MAXIMUM 8-HR. IMPACT: OTHER REGULATED POLLUTANTS (PREFERRED ALTERNATIVE). ..... 4-34
TABLE4.18 MAXIMUM 8-HOUR IMPACT FROM OTHER REGULATED POLLUTANTS (ONE CT & BSG).......... 4-35
TABLE 4.19. MAXIMUM ANNUAL IMPACT: OTHER REGULATED POLLUTANTS (PREFERRED ALTERNATIVE). 4-36
TABLE 4.20. MAXIMUM ANNUAL IMPACT: OTHER REGULATED POLLUTANTS (L CT & BSG) ....cccvvveviiennee. 4-37
TABLE 4.21. EPA REGION IX AIR-PROGRAM RISK CALCULATION (PREFERRED ALTERNATIVE). ...cccvvvrnnnen. 4-38
TABLE 4.22. EPA REGION IX AIR-PROGRAM RISK CALCULATION (ONE CT & BSG)....ocoiviiiiiieiiieiieeee, 4-39
TABLE 4.23. ESTIMATES OF CONFIDENCE IN OBSERVED AND PROJECTED CHANGES IN EXTREME WEATHER AND
CLIMATE EVENTS. ..utttteittttaeatttaeaautttaeatteeaaaatet e e e abte e e e aabbe e e e ek be e e e ek be e e e aabee e e ek bn e e e anbbeaaeanbneaeannens 4-45
TABLE 4.24. ESTIMATED GLOBAL WARMING POTENTIAL OF HAWAII GREENHOUSE GAs EMISSIONS, 1990
(TONS CO2-EQUIVALENT). 1ot tttte ittt ettt ettt sttt ettt sttt sbe et a et eenbb e e ebbeeenbeaabeaan 4-47
TABLE 4.25. FUEL CO5 EMISSION COEFFICIENTS. ttvtttuuiiiieiiiitttiiniiesssssstsisieesssssssieesssssssieessssssi 4-48
TABLE 4.26. SCREENING EMISSION RATES FOR CONSTRUCTION OPERATIONS. ...c.vvvieeiiiriaeaiireeaanieeeesaieneaas 4-50
TABLE 4.27. LEVEL OF CONSTRUCTION ACTIVITY WHERE MITIGATION MAY BE APPROPRIATE...........cuve... 4-50
TABLE 4.28. SUMMARY OF WATER AND WASTEWATER FLOWS BY ALTERNATIVE. ...ccoiuviieiiirieaiineeeasiineans 4-52
TABLE 4.29. INFORMATION ON THE SUPPLY WELLS AT THE THREE COGENERATION PLANTS IN CIP. ........... 4-54
TABLE 4.30. INFORMATION ON THE DISPOSAL WELLS AT THE THREE COGENERATION PLANTS INCIP......... 4-55
TABLE 4.31. SUPPLY AND WASTEWATER QUALITY: HONoULIULI WWTP RO SUPPLY SOURCE................... 4-63
TABLE 4.32. SUPPLY AND WASTEWATER QUALITY: SALINE GROUNDWATER SUPPLY SOURCE .............cvve.. 4-65
TABLE 4.33. HAWAII ADMINISTRATIVE RULES 811-46 NOISE LIMITS. ..coiiiiiiiiiiiiieniee e 4-71
TABLE 4.34. EQUIPMENT NOISE LEVELS. tuvuuiiiiiiiiiiiiiieiiee ettt s e e ettt s e e s s s sttt s s s e s s s s abbb s s e s s ssaaabbaanaas 4-73
TABLE 4.35. VEHICLE-TRIPS BY TYPE AND ALTERNATIVE .....utiiiiiuiiiaeiiteiaeaiteeesaiaeaessstneassssnessansnnessannneans 4-98
TABLE 4.36 ECONOMIC IMPACTS OF CONSTRUCTION. ... .utttteaautttaeattreasantaeeesastseaesasseeasansesassassneesssnneesssnnnens 4-104
TABLE 4.37. TYPICAL MAGNETIC FIELD VALUES FOR HOUSEHOLD APPLIANCES .....ccotvtieiiirieeaiieeeaeiieeans 4-108
TABLE 4.38. U.S. POPULATION WITH AVERAGE FIELD EXPOSURE EXCEEDING GIVEN LEVEL .........cc..ee... 4-109

PAGE viii



FINAL EIS

CIP GENERATING STATION AND TRANSMISSION ADDITIONS PROJECT

TABLE 4.39.
TABLE 4.40.
TABLE 4.41.
TABLE5.1.
TABLE 5.2.
TABLE 5.3.
TABLE 5.4.
TABLE 5.5.
TABLE 5.6.
TABLE5.7.

TABLE 5.8.
TABLE 5.9.
TABLE6.1.
TABLE 10.1.
TABLE 10.2.
TABLE 10.3.
TABLE 10.4.

TABLE OF CONTENTS

STATE REGULATIONS LIMITING FIELD STRENGTHS ON TRANSMISSION LINE RIGHTS-OF-WAY4-111

GUIDELINES ON LIMITS OF EXPOSURE TO 50/60-Hz ELECTRIC AND MAGNETIC FIELDS........... 4-112
ACGIH GUIDELINES FOR OCCUPATIONAL EXPOSURE TO 60-HZEMF. ... 4-112
PROBABILITY OF GENERATING CAPACITY SHORTFALL: 2009 TO 2023.....cvvveviieiiiiiiiiieeeeeeeeeiiaie, 5-3
SUMMARY OF STUDIES USED IN LAWTON ET AL. 2003 ... ..oiiiiiiiiiiiiiiiiee et 5-8
SUMMARY OF PREDICTED OUTAGE COSTS: MAINLAND UNITED STATES. ..ioivviviviiieeieeeevvvriian, 5-9
RESIDENTIAL CUSTOMER OUTAGE COST IN $/KWH UNSERVED IN CALIFORNIA. .....cvvvvereeeerienns 5-12
COMPARISON OF THE ESTIMATES IN DOLLARS PER RESIDENTIAL OUTAGE EVENT. ......cvvvvunnn... 5-12
CALIFORNIA NONRESIDENTIAL CUSTOMER OUTAGE COST IN 2004 $/KWH UNSERVED............. 5-13
COMPARISON OF CALIFORNIA ESTIMATES OF $ PER OUTAGE EVENT PER COMMERCIAL AND

INDUSTRIAL CUSTOMER. ...iittttttiiieiiiitttiieseeeettattbaessesssssaab s s e eessaaabb s e eassssabb s seesssasbbbaaaas 5-13
OUTAGE CosTS PER KILOWATT-HOUR UNSERVED FROM HECO 1998 STUDY. ...ovvieviiiiiivinnnn. 5-15
CPI AND ELECTRICITY SALES CHANGES: 1996-2004. .......covviiiiiiiiiiiiiiieeeeee e 5-15
STATUS OF REQUIRED PERMITS AND APPROVALS ...uuutiiiiiiiieiitie et eee ettt e e s s saabbn s s e s s s aaabaa s 6-1
EISPN DISTRIBUTION LIST . ittt sttt e e e s s s s e e e s s s bbb s e e e e saaaabaas 10-1
WRITTEN COMMENTS RECEIVED ON THE EISPN ....oiiiiiiiii et 10-2
DRAFT EIS DISTRIBUTION LIST 1uttttiiiiiiiiiiiiiei ettt e e ettt e e s et s st s s e s s s aaabba s s e e s saaaabaas 10-4
WRITTEN COMMENTS RECEIVED ONTHE DEIS ... 10-5

PAGE ix



	EISPN Comment & Response Complete 2006-01-11.pdf
	Page 1
	EISPN Comment & Response Pg 3 & 4.pdf
	Page 1

	EISPN Comment & Response Pg 5 & 6.pdf
	Page 1

	EISPN Comment & Response Pg 7 & 8.pdf
	Page 1

	EISPN Comment & Response Pg 9 & 10.pdf
	Page 1

	EISPN Comment & Response Pg 11 & 12.pdf
	Page 1

	EISPN Comment & Response Pg 13 & 14.pdf
	Page 1

	EISPN Comment & Response Pg 15 & 16.pdf
	Page 1

	EISPN Comment & Response Pg 17 & 18.pdf
	Page 1

	EISPN Comment & Response Pg 19 & 20.pdf
	Page 1

	EISPN Comment & Response Pg 21 & 22.pdf
	Page 1

	EISPN Comment & Response Pg 23 & 24.pdf
	Page 1

	EISPN Comment & Response Pg 25 & 26.pdf
	Page 1

	EISPN Comment & Response Pg 27 & 28.pdf
	Page 1

	EISPN Comment & Response Pg 29 & 30.pdf
	Page 1

	EISPN Comment & Response Pg 31 & 32.pdf
	Page 1

	EISPN Comment & Response Pg 33 & 34.pdf
	Page 1

	EISPN Comment & Response Pg 35 & 36.pdf
	Page 1

	EISPN Comment & Response Pg 37 & 38.pdf
	Page 1

	EISPN Comment & Response Pg 39 & 40.pdf
	Page 1

	EISPN Comment & Response Pg 41 & 42.pdf
	Page 1

	EISPN Comment & Response Pg 43 & 44.pdf
	Page 1

	EISPN Comment & Response Pg 45 & 46.pdf
	Page 1

	EISPN Comment & Response Pg 47 & 48.pdf
	Page 1

	EISPN Comment & Response Pg 49 & 50.pdf
	Page 1

	EISPN Comment & Response Pg 51 & 52.pdf
	Page 1

	EISPN Comment & Response Pg 53 & 54.pdf
	Page 1

	EISPN Comment & Response Pg 55 & 56.pdf
	Page 1

	EISPN Comment & Response Pg 57 & 58.pdf
	Page 1

	EISPN Comment & Response Pg 59 & 60.pdf
	Page 1

	EISPN Comment & Response Pg 61 & 62.pdf
	Page 1

	EISPN Comment & Response Pg 63 & 64.pdf
	Page 1

	EISPN Comment & Response Pg 65 & 66.pdf
	Page 1

	EISPN Comment & Response Pg 67 & 68.pdf
	Page 1

	EISPN Comment & Response Pg 69 & 70.pdf
	Page 1

	EISPN Comment & Response Pg 71 & 72.pdf
	Page 1

	EISPN Comment & Response Pg 73 & 74.pdf
	Page 1

	EISPN Comment & Response Pg 75 & 76.pdf
	Page 1

	EISPN Comment & Response Pg 77 & 78.pdf
	Page 1

	EISPN Comment & Response Pg 79 & 80.pdf
	Page 1

	EISPN Comment & Response Pg 81 & 82.pdf
	Page 1

	EISPN Comment & Response Pg 83 & 84.pdf
	Page 1

	EISPN Comment & Response Pg 85 & 86.pdf
	Page 1

	EISPN Comment & Response Pg 87 & 88.pdf
	Page 1

	EISPN Comment & Response Pg 89 & 90.pdf
	Page 1

	EISPN Comment & Response Pg 91 & 92.pdf
	Page 1

	EISPN Comment & Response Pg 93 & 94.pdf
	Page 1

	EISPN Comment & Response Pg 95 & 96.pdf
	Page 1





