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321 J Providence Drive . 
\nr"or.fI{!C. AK QQt;jOR-4614 

3.0 PROJECT DESCRIPTION 

DEVELOPMENT PLAN 

The' progression"used in;: this evaluation ,is development ofthe Point ThoDlson field,jirst as a gas 
cycling project "with the; possibilityof'gassales'followmg'2lt 'an~specified future' date. ·tInder 
this'development plan, 3iJhase'fitll;:well stream',produ.ction gathered"'frout'two remote. well pads' 
(East·and 'West' Well Pads) is sent toa C'en:tral Processing Facility (CPF) 'where the gas 
condensate'is separ·ated and' 'stabilized so that it meets sales' pipeline specifi:cations. 'The 
remaining 'gas'is·then compressed ::and 're-injecled:at an'adJac:entCentral Well Pad (CWP). FigUre 
3-1 is a simplified flow diagram showing the basic CPF· proc:ess. Figure 3-2 is a map showing the 
overall layout of the well pads" CPF, and related pipelules and infrastructure (roads, dock, 
airstrip, .etc.). 

Figure 3·1 Point ThomSOD Gas C)l'eling Project
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Altemative dqvelQpment components of the gas cycling plrojectare analyzed and rationale for 
selection of proposed components are described, in ·Sec:tion 2.0. Section 3.0 describes the 
components ofthe proposed development p'lan. ThedevelQpment basis consists,of a three-train 
case in which production. rates are dictated by the capacities of the three injection compressor 
trains. The term "train" is used to define a collection offacility components, usually organized in 
series" which together perfonn a basic process function. This tenn, is typically used when 
referrin,g to the nwnber of similar .groupings of components that are parts of an overall plant or 
facility. Therefore,. "three trains" of;'injeetion compressioll indicates that there are three'sets of 
eqllipment of similar design aJlcl{~ap~¢itY.(fig~e 3~3).::J~~Ql\"tr'~n isdi"screteand does not share 
components with the ,other train.FQfr,,·.the three train,c),cling~ case there,are· three trains of 
injection compression and two trains of flash gas compressi,on. 
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Point'Thomson ·Environmen·tal Report 

In addition to condensate which is separated from the three-phase stream, the Point Thomson \
 
Sandhas'a shallow oil.rinl wmeh'may··cdritrlbute·aheavier;·dil that will' be produced through the
 
planned producer wells, s'eparated in the gas cycling facilities, and sold along with the
 
condensate.
 

In the sa.me,;area:8S·the Point Thomson ::field, several.ace..m-plations,of Bro.9kian-age reseFVoirs 
,are:tbQl1ghttQ, exist at shallQwer dep·ths, ,and to be ,of tb,e,~·sam•..general ~e. ,8S":tbc,,,J;11axmant 

SOl1rdough,andBadami resel'Voirs.. B'ased,on current,evaluations, it is.questioI1abl~,wbethertbe 

'Bro·okian-Age··teservoirs 'can'beeconomically'-produced ..... at· this tittlCl. ·The:··potentialof·these' 
resmoirs. will be. {ud;per explored, wbile' drll1i.t1g tbrqugl'l them tQFoint ThQI11~on,' sand,.target~~ 

but no pre-investment or specialdesigns tofacilitat~ their production ,are·currently 'anticipated'. 
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PoiDtThomSDD·EDVirf)lln1~!I~al·Report 

PQint"Thomsonwellsw:il1be'drilled toa ·vertica.I .depth ofa))proximately 13,000 fe,et· (ft)(3,962 
meters [111]) and use e~t~l1dedreach drit1ingto.re~htargetse:xtending()ut to2()~aOO it (6?096m). 
The production and inJection wells will be largeborewi1h7-inch (in) (18-ct;ntill:1eter [em]) 
nomirlaldiametertubing,.,T:wo rigs will be lls.edand the rigs wililikelybe ltlobilizedby barge a 
year'beforetheCPFmodules are delivered t() .PojntThomso~n. As analtemative, the rigs could 
be ..broughtto ·the PointThomson area over the .seasonal sea icte.road from Endicott. 

Cuttings.' from the drillingrig(s) will be tranSported toa grilldl and inject (0&1) ,unit located at the: 
CWP.Adesct1ption oftbe 0&1 process is provided in Secti:on·3.6.3·+ The first well drilled Will 
be aUnited ~tatesEn'Vi1"omnental ProtectionAgency (BPAlCI3SS Inon-bazardousdisposalwell. 
This well 'W,ill be used initially to disposeofthegro'undsblrry from the G&1 unit. Later, this 
same> Well willbe used to dispose'ofpro<iuced water and wastewater eftluentfronlthe c8nlp"s. 
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Poimrt 'fhomsOD Environmental R.eport 

3.3 RQ,AD· SYSTEMS 

Both,ternporary;and pennanentroadsystenlS will,'be requitJed ,:for the", proJect.T~1Ppor~,roads 

willbe.ice.'rcu~ds, either constmct~d()n land>oron the·:.grounded sea-ice adjacent toth'e sh()reline~ 

Pennanentgr:avelroads:willliDk facilitypads,airstrip,lU1ddf~ckfacilitie~. 

3.3.1 Sea Ice Road - Endicott to PointThomson 

A s~ ice road·will beconstTUctedfromtheexistiIl;g.permatltuttl'Oadsystern at Entlicott to}>oint 
Tbomsonfollowi1}.g, tIle shor~lin~~ TherQad frQmEnldicottto.Point Thomson will .be 
approximately42mi(mi) (6&kiloJneterS [knt]) inle11&tha.nd will con$ist p~lypfsea'Water 
with a.. fresh water cap. Severalstubs,toon~landwatersourceswil1also be requited. Thesea.ice 
road Will be .n~¢ssiltY fortb.etVio constructiPJ) 3easo1)s.(as.described in Section 3.to) and, 
'depen,ding on special activities and related )ogistics,may be ,required' on occasion oncetbe 
facilities' ate·inoperatiQn.I:>t1tingUledrilling alld,c()J1Sttur:aionphase o~:the project,. the sea ice 
ro.ad wilt be used to transport heavy equipment,materials,and .supplies. The·generaLroute forthe 
proPtlsed sellice fQad.is shown on Figure 3-4. 

3.3.2 LalldBased lee Road$ 

lee roads on land will be t:eqUirfKi ~llringthe first two construction.seasons. Duritlg the litst 
wintel',oueroadt approximat~ly 3 mi (5km)10I1g~will extlmd fronl tbegenera11Qt1atictnof\be 
Cwpt pastt4e.propose(lgrav~lJBinesi~,tQ the fresh water source at tbeformer pve1mine, as 
shown in Figure 3-5. The i~ road. for. thepadand.e8!ly :grayel:road~onstIuetionwillbe 
appfoximately40 ft (12m) wideand61n (15 centimeters [Cl1a])fhick. 

During >the second winter, land ice roads: are also required along thepipeliIle right~of-way. They 
become tbetraVf.'lanAWorki;t)g,.,sUI"faQe off of which the pipelineisbuilt~Figures 3-6a11d 3-7 
show, the proposed route of pipelirte<eonstnlctionlceroads~omEastWeUJ:lad'tQ CPF (about 6 
UII [9.71cm]), CPFto.West Well Pad (about7mi [llkm]), 'aLtldWestWell Pad~to'Badami (about 
16 mi [261an]). The widtb of. 'an ice road for pipeline co:nstnlctio,n:isgeneral1y,about 100 ft 
(30·.5m). 

3.3.3 PermaDent,Gravel Roads 

Pennanent a11~weather gJ;av,elroadsarere.quired. to connect the well pads.airstrip~ .gravel mine, 
and fresh water snpply·sotltcetotbe.·centralCPFPad. In 'adldition" "a gravel ':roadway is· required 
front the doc~;~tet()th~CP~Pad.:Pemument roadsaud pads and the ~pwil1~e eonstmeted 
during thewinterfrom'locallynrined,gn\velto a DQminal thickness above,' the tundraof6ft 
(L8m). gide$lopesofthe .roads, pads, and airstriP will be eo~~ete4initiall:rtoaslopeQf 
approxim.ately 1.7:1, ·horizonta.lto vertica1:P,ollowing thawing; settling, and'final grading and 
groominS duringtheensuing-SJlri,ttg, SUmmer and•fall, the nOtniwll.~sbed thiekneas ofroadst 

pad~tandthe airstripwillbeS it ~1:51n}andfinishedside slopes will be 2:1. Grayelrpads for 
vebicletrafficare_generally30to35~fl(9 to 11 PI) wide. Hqwever, the road from the dock to,tbe 
CPF Pad is aboutSO·ft (15m) wide tC?facilitate movement oftbe larg«3,heavy·1l1.odllles brought 
in by sealift. 
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Point ThoDlSOB Environm'ental Report 

The minimum pennitted footprint for roads, pads, and the airstrip must have the dimensions of 
the fmished surface pIllS an approximately lO-ft·(3-m)wideslloulderperside to, account for the 
side slopes. An additional buffer area around the entire footprint perimeter (i.e., beyond the 
traveled surface plus side slopes) will also be included in the permitted area for construction. 
Thisadditionalbuffer area atthe perimeteris necessary as materialwill invariably spread beyond 
the, toe over ·time, .despite maintenance,due to the steepness of the side slopes· prior to 
compaction of the surface to 5 ft (1.5 m)~ Table 3-1 summarizes the details of the various roads, 
and Figure 3-8 depicts typical road cross sections. 

Culverts or bridges will be >nsed· to cross creeks and small· streams. The largest streams in the 
project area t:tre·East and West Badami creeks.. The design selected will depend on the various 
stream widths at the crossings. For the .smaller streams, both·cnlverts and "mini-span"'bridges 
will be .considered. .Figures3~9A through 3~9Ddetailhalf-pipeconfigurationsused for typical 
large stream crossings. For small drainages, 18 in{46cm) steelculverts will be used. 

Table 3-1 Summary of Gravel.Road Details 

DESCRIPTION APPROXIMATE 
DJl\.fENSIONS 

1.4 mi (2.3 Ian) 

Width 
Length 

30ft: (9 Ill) 
Gravel Qt1antity 67,000 cy (Sl.22Sm?) 
Year Constructed 1stwinter 
ABANDONED MINE SITE ROAD2 

Length O.26mi (0.4 ~) 

Width 30ft(9l m)
 
Gravel.Quantity
 
Year.Constructed
 1st winter 
CPFto EAST WELL PAD 
Length S.7mi(9.~krn) 

3S ft(ll m)
 
Gravel Quantity
 
Year.·Constructed
 

Width 

Length ti.6mi (10.6 Ian) 

Width 35 ft(ll m) ., 

YearCODSlructed 1st Ylfuter 
CPF to DOCK (Funettonal part ofthe CPF &CWP) 
Lc=ngdt O.3mi (0.4 btl) 
Width SO ft(lS nt) 
Gravel Quantity 20)OOOcy (lS,OOOm3

) 

Year Constructed' 1$1 winter 

JGravelvolum'eincludesspurroadsto mine site, gravel storagepad,and abandoned mine 
site. 
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Point ThomsoD.Environmental RepDrt 

3.4 AIRSTRIP 

Due to Point Tho'D1son"sr~mote locatioD,an 'airstrip that is' operable ona year-round basis is 
essential for the safety'ofplant operators. as well·as emergencyre$p<>I1se~ AdditionallY,.·an aiI$,trip 
provides a means of transporting peoPle) suppliest and materials during those.periods. when 
access~' is Bot possible .~by· e:itb~r, ice· road or barge. The',: prop.osed location '·of··:the airstrip .is 
·apptoximtttely·2 mi (3.2.'.k1tr)~ftom.. the,,:c(Jas,t,.· south of the .CPF Pa.d. Factorsconsideted' itl:,tbe 
location were: 

•	 Proximity,tt) CPF and.,camp facilities, 

•	 Location shoulf1 be ~everalmi from the coast to minimize fog.restrictions, 

•	 Aligmnentwith,.prevailing,winds, 

•	 Proximity to' agravel'soutce, 

•	 Avoidance ..ofau.y,·,creeks orlakes, and 

•	 Proximity.to.::,existing·,accessroads. 

The.locatioIl·.. of the is.sho,Wil,onthe facilities laYQut{Figuie 3-2) and 'details ofits ,construction 
are:provided·on:Figures3·.1OA,·thro;ugh· 3..100. 

Duringoperati()ns tbetypes ofaitctaft lltiliZingthestriJ.lm.qst fi:~uent1y will be th~size of ~ 
TW~Ott~t forbriJlgin~~crewcbanlJesat1d.sUJ)plies. However. fl>r mamtenanceand servicing 
oflatgeequipment,tbe:nmwaY·Uiustbelatgeenougq.toPr:9yj(lelqdin$andtalcerOffQ3pa.bilities 
fora ful1y\' loaded.' HerculesC-130.. 'F()t potentially larget.crew::changes:.during the donstruttion 
phase and for 'emergency evacuation ·o:f·personnel, the·airstrip1llust also'be adequate: for: a 
Boeing 737 jetairmft. A 5t lSOft (1;570 m)by 15Qft (46 ml,air$tripispropose(l. This]engtb 
and width will satisfy the' reqllirementsofregular use: by TwmOtters, Hercules C-130, and 
Boeing 737·aircraft•. 

Other proposed ·features:·ofthe,:'airstnp.a,re:. 

•	 Tum~aroundloc.ation~ at each 'end.measuring·.<approximatelylS·O flby'300ft(45'.:m.by 90m), 

•	 .An all-weatherfoadto ·theCPF·Pad) 

•	 A lOftby.2'Oft(3m by 6 in) control building, 

•	 Electrical.service via cable buried in the ro~ from the power-generating facilities at the CPF, 

•	 Control'and communication links to the CPF using fiber-optic cable, and 

•	 Navigation 8Ildconununic.atiori~cQritrols and aninstrumentation system that provides 24 hour 
operation under conditions with ammimum half-mile vi~ibi)ity and a 200 ft (61 m) ceiling. 

Gravel will be placed for the airstrip dwing the first winter's: c.onstruction. Grading and 
compaction will be done tbro\l~spring and early summer. Approximately 205,000 cubic y~s 

(cy) (157,000. cubic meters [m3
]) of gravel will be required for the airstrip and associated 

features. 'The ·airstrip is ,expected to be 'ready for use by mid to.late sllllUner of the. first year's 
construction. 
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3.5 DOCK 

Due to Point Thomson~s remote lo,cation,all major equipment and· facilities required for the 
drilling and construction phase of the project must be brought in over ice roads in the winter or 
by seaJiftwithb.arges.duringtlte summer mQIiths. However, smaller loads and supplies could be 
broughtin by air. .Followmg.constructiontsupplies for th,e on-going operationoftheplan~ must 
also bebro'ughtinby one ofthese.methods as·well. 

A dock will be used fordeIiveryof drilling·rigs and major sealifled facilities modules. It is also 
the most .effectivemeans··of.supplying large.. quantities of bulk ·m.aterials during constmctioD; 
drilling, .and operations phases. It is also important for providing spill re·$ponse capabilities. 
Facilities~ studies have, concluded that the dock should be capable of landingbarges·transpotting 
CPFmodll1es weighing up to 6,000 tons (5.443 metric tons). This requires approximately 9 ft (3 
m) ofwater ·depth. Figure 3-11 shows the dock in relation to the CWP and CPP·Pad. 

There are many economic, technical,and environmental issues related. to the dock and its 
con~truction. The altematives ·associated with dock construction are··analyzed in Section 2.3.1. 
Analysis ofvarious dock options concluded that a 750-ft (229-m) long dock reaching 7 ft (2 m) 
water depth combined with dredging to a water depth of 9 ft (3m) at the dock face was the 
preferred alternative to provide this capability. 

The dock will consist of a 7S0..ft (229-m) long by lOO··ft (30~m) wide armoredgrav.el fill 
stnlcture. The dockhead will;'be lSO-ft (46-m) by lOO-ft (30-ro)cotnplete with sheet piling, cell 

3walls,fenders, bollards, and face beams. Approximately 100,000 cy (76,S.OO m ) of gravel .e 
required fordo.ckconstruction. It will be constructed during the first winter~ Figures 3-12 and 3­
13 provide dock plan view and cross section. ·respectively. ' 

The following s.wnmer,a channel will be dredged to the' 9-ft. (3-m) isobath to accommodate 
unloa.ding· .of the 6,OOO-ton (5,443 metric ton) modules. The shallow dredged area, ,shown in 
F~igure 3..12, is estimated to .be approximately 1,000 ft by 400 ft (305 m by 12,2 m). One or two 
10 to 12 in· (25 to 30 em) suction dredges will be used to conduct the dredging process. 'The 
spoils [up to 30,000 'cy (22,940 m3

) will be loaded onto barges for disposal at sea. 

luly2001 3-11 



PoiDt Thomson EnvironmeJltalReport. 

This page intentionally left blank 

3-12 July 2001 



~ 

I 

1" 
I ....::.. /"""­....I i··r.:Y 

. 
a.."..•.·.l '. :1/'.' ... 1..", t )~/ : / . ' 

I Ii/ ,J, 

/ f.. 1,,/
/ ,'., l /,

'''~.....­
"'IOI..." ...~ ..... 

Proposed
Central 

Processing Facility 

FIGURE: 
'3'",'11 

SCALE: 
1'" =500'Feet 

M b,iI 

DATE: 
July 2001 

POINT THOMSON CVCLING PROJECT 
F)ROPOSED DOCK. CENTRAL WELL PAD, 
AND CENTRAL PROCESSING FAC,ILITY 

~AJ; -:F~ 
·..J L-J 

,-­ '_~_"'*M~ .•.-._.._--'t 

I ~ 

\ 
\ 
\ 
\

'0, 

eXj4464pJan~dgn 



-10.5 

+-8.9

FIGURE: 
3·12 

SCAlE: 
1"= 250 Feet 

Proposed 
Dredging',Limits: 

to g',Feet 

DATE: 
July 2001 

'POINT THOMS,ON GAS CYCLING PROJECT 
PROPOSED DOCK AND 'CHANN:EL 

-7.3 

-7.3 

-7.4 



ELEVATION '·9+ 

,/-: ~1=l4\J'r;;1 EMBANKMENT 

'-"\ .,\ 

\"25i :SHEETS \\~30J ANCHOR PILE 

TIMBER FENDERS~,\. 

ELEVATION +11"''';, 

FLATSHEETPILES·",~,.~_ 

PIPE PILE FENDERS"',;'-. 
" .. 

SHEETS 

SECTION A 

GRAVEL EMBANKMENT ->\, I 
100· 

'\ .-----­
MSL fS~y 

~~~Z/ .. 
,y;yt;:~'<Y4fS ~$~-qW~f? 

SECTION 8 

II
 

POI.NT THOMSONGAS.CYCLING PROJECT
 
DOCK'CROSS-SECTION"
 

FIGURE:DATE: SCALE: 
3 ... 13NotTo'·ScaleJuly 2001 

(tx14464cross~dan 



PolDtThomsoD Environmental, Report 

3.6 GRAVEL PADS 

3.6.1 General 

Before any permanent facility construction or drilling can take'place" grav,e]'work pads, must be 
constructed~ They are built using gravel mined locally during the winter months:, thengrade,d 
and compacted during·thefollowingswnmer. 

Pads must, be of ,sufficient 'thickness, to protect the undc,rlying ·tundra 'andpennafrost ,from 
thawing. ExperiencehasshoWQ,that afipished pad thickness of 5-ft (l.S-m)ls. adequ'ate for this 
protection. However, becauseconstIuction usually takes place during winter months using 
ftozenrnaterial, additional material is added to accoWlt. for settlement and compaction that 
occurs during the summer following' initial construction. 

There .are: four facility/well pads' and .a gravel storage pad proposed for the Point Thomson Gas 
.Cycling Project (See Figure 3:-2). Two"padsarefot production wells, oneis for gasinjection. and 
waste disposal wells, and' the fourth pad serves as -a location for the CPF" and all related 
infrastructure, support equipment, and required, services. A fifth pad is located adjacent to the 
gravel mine where gravelis, stockpiled for future'maintenanc~e needs. 

TIle nomenclature adopted for these, pads is the '·Eastand West Well Pads"t for production wells; 
the "CPF· P'ad" where' the Central Production Facility is located including process modules, 
personnel .camps, and related facilities;. and the "CWP", or Central Well 'Pad, for-;the'injection 
and' disposal wells. The CPFPadand the CWPareadjacent,separated only by a common, area 
that facilitates·drainage·. 

Any run-off collected in this common area will be C.oIltained by berms and disposed of 
appropriately (see 'Section 3..12.1). The·CWP is located ~pproximately 200ft-(61m) from the 
higtl watermark on the coast. The West Well Pad is 7 mi (11 Ian) from the CPF Pad in:a l'iorth­
w'esterly direction along. the coastline; the.·East Well Pad is nearly'6 mi (9.6 Ian) southeast of the 
CPFPad. 

The location of the pads within the Point Thomson Unit have been chosen based on a 
combinatio~ of environmental considerations and the· requirement ·toreach bottom hole 
objectives in the Point Thomson Sands reservoir. Althougb.most bottom hole, t.arget~ are located 
offshore, the facilities will be located onshore and extended reach drilling, with a 20,OOO-ft 
(6,096-m) reach capability, will be used to minimize enviJ~omnental impacts. In general, the 
West Well Pad, will draw from· one end of the reservoir, the East Well·Pad will draw from the 
opposite end,;.and the.CWP will be used' to inject the gas back into the reservoir at the center. 

As the' project proceeds and additional infonnation is obtained on the Point Thomson· Sands 
reservoir an additional pad :may be necessary to fully develop the reservoir. The additional pad 
would potentially be located about 3 to 6 mi (S to 10 Ian) to the west of the West W-ell Pad. This 
padis,discussedin·more detajlin Section 3.6.5. 

The locations of the pads fortbe development plan are. shown on FigUre 3-2. Table 3-2· lists the 
features of the pads, and, a description of the facilities located on each pad is provided in the-. 
following sections. 
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Table 3-2 Summary of Gravel Pads 

DESCRIPTION APPROXIMATE SIZES 
EAST WELL 'PAD 
Size (LXW .. il) 570"(420 .(174.m){ lZ8·111) 
'No.. ofWells:(p '= prod., I=lnj.) 7P and space for 2 future wells 
Gravel Vo]ume (cubic yard) 
Year ofConstruction 1st<\Vinte( 

SiZe'(LXW- It) 5SClX410 (167 niX -125 m) 

Gravel Volume- (<:ubic:yard) 53,OOO'(40~SOOm~) 

Year:QfConsttu~tion .1stWinter 
CENTRAL·WELJ,PAD (Includes portions of the S6-ftpoekRoad,) 
Size (~XW - ft) 88S.X768«270mX 234 m) 
No.of'Wells(P- J)fodlt,l-I1\i.)D == Disposal.) 819 .lDanclspace·fbr2 future wells 

Y'ear·ofConsttuedon 1stWinter 
CPFPAD'(inelude:s·p-ortions,of~e 50·ftDoekRoad) 
Size (LXW .. ft) 1,030;X:88S(313·mX.270m) 
No. ofWeIis (P=,prod.s J= 1Qi.) N/A 

Year ofConstruction lIstWinter 
GRAVELSTORAGE·PAD/MAINTENANCE STOCKPILE 
Size (LXW-·:ftl 700 X :700 (213 mX 213· m) 
Gravel'Volume(cubicyard) 200,OOO(lS3,OOO.m~) 

Year ofConstruction 1st Winter 

3.6.2 CPFPad 

The CPF Pad is the largest ofthe gravel pads and the location for the Central Production F,acility 
which includes the main gas processing modules and related support andinfrastmcture facilities. 

Figure 3-14A provides the plan view and F'igure3-14B shows the cross section of the CPF Pad. 
Some.ofthe'significantfeatures ofth1.s pad. are: ' 

• Approximate area of 21 acres (85,000 square meters [m2
]), 

• Finished (compacted)lhiclmess··is 5 ft. (1.5.m), 

• Constmcted during the first winter's construction season~ and 

• Graded to provide drainage to one end - common with the CWP. 

3.6.3 CenftalWell,Pad 

The CWP is located adjacent to and directly north of the CPFPad. It contains the· gas inJection 
wells"the G&I.facility, an.electrical building, an early fuel.· gas treating facility, andstorage.areas 
for dril1illg activities. 

Figures 3-15A and3-15B provide the plan view and cross~ection of the CWP. Significant 
features of the CWP include: 
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•	 Approximate area of 1Saeres, (61 ,000 m2)~ 

•	 Incorporates'.existing Pt. Thol11san.#3. e~ploratorygrayellpad, 

•	 Finished (compacted) thickness 'is s·ft" (1.5 m), 

•	 Const111ct~dduring··tb~first' winter's constluctionseas,on at the· same time theCPF Pad is 
constructed, and 

•	 Grad~"d. topJ;ovide drainage to one'~nd -- common with theCPFPad. 

The Point Thomson .0&1 ;facility was designed to inJect ground drill cuttings,wflS·te, l.l1udand 
wa.ter from ,drilliqg .aetivities,,wastewat~ frOnt, constIuction;cam.pand·permanent' :camp 
operation~"andproduced,water front- <>:P'eration·ofth~ Point Thom~Qn, ..fat:ility, ,1be':G&eI,s~telD 

- wjllbe'lo9~t.ed. ~t the CWP~(lcJ.ltting$ from the Eastand WestWellPads Willbe·tt'ilcked, to 'the 
aBcI' facility for processing; :and dOWnholedisposaI~ SilIfac1e",gtavel ftol11th~'upperboleswill be 
washed and:used for.':road an(l".padll1ainten.anc~) rather than being ,proces$ed:·attb.e.G&l.At· the 
drill site, 'the.1arget rock (.118~iil·and bigger is et.llowed by pennits .·fot other:recent.ptojeetsl will 
be screened out,washed, .and.spread,~onthebaek.sl()pes ofe:Kisting pads and ,ro.ad$:.. 

The 0&1 system has the:c_p,acitytogrind thete~airting::cllJttings,to a 2Q"mesh size~ Ba.ch mill 
train is capable of grinding:,;',approximately:6eubic yards (cy) of rock.perhollt,.:which is more 
than '100 percent (% )ofthe~vplUtl1e'QfJ11aterialexpected.. It is 'estimated::tbat approximately 1.1 
cy (O.84m~)ofrock per hour will be produeedfrom· 1eachdrilling rig: opera,tion:at Point 
Thomson.. 

Grinding and injection is generally performed in batches with afixedvolwnegtound uP. and 
converted to, slunyfor injection'~ 'The, slurry inJection pumps with capacities of'approximately 
125 gallons per minute (473 liters per IDinllte)and maximumdiseharge pressures ·of 
approximately 5,000 pO'QIlds per square inch (psi) (3,515 JOOO kilograms per square meter 
[kg/m2

]) ate· typically used (Actual injection pressures of 3,000 psi [2,109;000 kglm2
] are 

nOlUlal). 

3.6~4 East aDd West Well Pads 

These pads are both production well·pads. The WestWellPad is·,)oeateclapproximately 7mi (11 
km) northwest of the ptF Pad; the East Well Pad approximately 6mi (9' lao) 'southeast.. Figure 3­
16 shows· the plan view for the East Well Pad and Figure 3··17 shows the plan view for the West 
Well Pad. Significant features and approximate dimeJ;1Sic~ns' of the.East and West Well Pads 
include: 

•	 West Well Pad which .canaccoriUnodate up. to eight w~ells is approximately 5 acres (20,200 ' 
m2

); 

•	 East Well Pad whichc·an accommodate up to nine wells is about 6 acres (24,000, m~); 

•	 Finished (cQmp3ctoo) thickne~ i$ 5 ft (1.5 m); 

•	 Constmcted· during· ·the first winter'sconstruction season at the Sallle time the 'CPFP;ad is 
constructed; and 

•	 'Gradedto provide drai·nage·toone side. 
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3.6.5 Far West Well P,ad 

A potential additional production well pad location has been id'entified approxitl)'ately3to6mi 
(5' to l(l~) further 'to the west ftomthe West 'Well Pad. This Far West Well·P:ad ~()uld ,be 
approximately 5 aeres (20,200 Jn2) ~dacc<mnnodate. pQssibly foUl." to six wells, Although 
currentplan$ de 'Dot"iIiclude dril1fu.gand development 'for this' pad, it may bedetennined that 
additional·wells.from this pad.are necess,ary·for·optimum development ofthe"reservoir~Should 

such a location· prove netessary the road:atld pipeline $ystemswoulc1be<extended' to Join this 
p.ad. . 

3.6.6, Maintenance Gravel StockpilelPad 

,A.,;stockpileofgravel will be required to ..:provide for maintenance ofgravel roads and,pads. This 
stockpile is created during. thefi~twinter's ·gravel miningqper~tion. It is necessary to do this 
during' the initialtnining.phases because it is antioipated that the graveltnine will flood with 
waterfol1owingtbefirst winter·an<lbecorneabandoned to: ·further gravel mining. . 
Thesi2e ofthe stockpile is planned to beapproximately200fOOO cy (153,OOOm3

). This amount 
should be large enough to maintainroad~d p·~d'·systems.for at least '2-0 years. HistoricallY,the' 
q~antity has been estimated to·be 10 to 15% ofthetotal gravel·requirenlent.for the:project. 

A secotidatvuse of the large gravel surface provided by the stockpile is. to serve 88:, a ~orage 

.area. This wil1··be.·partieularly useful during the:dril1ingpbaseof the project.. The- gravel storage 
pad will be immediately adjacent and north of the proposed mine site, with the ·westside of the 
.pad 'adjoining the; CPF/airstrip infield road. The gravel 'storage pad will cover ~pproximately 11 
acres (44,500 ml 

). 
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GRAVEL SOURCES 

Potential gravel sources for new roads and pads are analyzed in S·ection2..5 of this 
Envir9nmental Report. The GM...2 'gravel mine.. option -is currently the .preferred location for 
obtaining..gravel fOfusein constmction ofthe PointThomsc.n Gas Cycling Project. 

Section 2.5 also analyzes thereus,e ofgravel from existing abandoned pads. in the Point Thomson 
area. Site :assessments. of the existing pads will be conducted 'to determine the suitability~of the 
sites for gravel.reuse. Pt. TbomSQD Unit #3 .is ·located.at the proposed location of the·C\VP· and 
will'be~·reused in. $itu'duringtheconstIuction of the new pad. 

Approximately 2,000,000 cy (1,529,110 m~ of gravelandl 470,000 cy (359,340 m3) of tundra 
overburden. are anticipated to be 'remo'l/ed from the 38~9 acre (151,400 m2) mine. site. Us,e of 
recycled gravel frOIIl other locations (see Section2.S..3) may 'reduce these volumes. The 
proposed mine' site'will be.located approximately 220 ft (67 m) east of the ePF/Airstrip infield 
road and connected with this' road 'by a short (220 ft [67 m]) access' road located at the extreme 
north end ofthe mine site. Figures 3~18A and 3-18B.show 1the plan view and cross section·ofthe 
proposed gravel mine site, respectively. At this point in time, mitigating measures for impacts 
associated with mine site development are currently being·cleveloped.These will be refined..and 
selected based on continued ·ageI!cy consultation. 

The excavation pit will be mined on a.. one-time b.asisthr()ughoutthe first winter constmction 
season. Previous geotechnical investigationsdetenninedt1Jlat the tundra organics (i.e. peat) and 
silt overburden is approximately 3.5 ft (1m) to 12 ft (3.6 m). thick within the preferred: gravel 
mine ~ite:(D. Millet & Associates 2000). It is anticipated that construction grade gravel extends 
throughout the site to a depth of30ft (9 m) to 40 ft· (12 m). 

Approximately 470,000 cy.(359,340 m3
) of tundra organic:s (peat) and silt overburden will be 

reinovedand placed in, a 220-ft (6.7 m) by 1,59·0..ft (48:Sm) .stockpile located immediately 
adjacent 'to the westside of the gravel mine site, as shown in Figure· 3-18A. The anticipated 
maximum .height of the overburden stockpile is estimated t() be 30 ft (9m). Itis anticipated that 
the maJority of the o'verburden will remain as stockpiled tnaterial to support future restoration 
efforts; however, a p.ortionof the stockpiled overburden could' be returned to the mine site 
excavation immediately prior to completion ofthe mining o]fJerations. 

. . 
Blasting is anticipated to be conducted in 20...ft (6 m) lifts to loos.en the material for use as 
construction material. Excavation within the gravel pit rna)' extend to a maximum depth of 60 it 
(18 m) below the original ground surface (21 to 28 ft [6~4 to 8.5 m]above mean .sea level), 
dep'ending on the total gravel volume requirements and the (lUality ofavailable material. 

Once the gravel extraction activity is completed, it is anticipated that the mine site win fillwitb 
water ,during spring, 'breakup, and pro'vide an additional lreshwater source for continued use 
throughout the projectlife span. 
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FIELD FACILITIES 

Wells"equipment, modules:. buildings, andoth.er, infrastnlcturefacilities located'on the ,pads, will 
beeonstrocted or assembled over a two-year period. InitilallYt those component~required to 
support the 'drilling atl,d, consb11ctionactiviti~s wil1be,lnstalle~d,.followedbyoperation facilities. 

3,.8.1 Celllr·a) ProdllctionFileility 

3.8.1.1 Process ,Facilities, Pipelines,afld Other'lnfrllstr.'leture, 

TheproeessingJl100:ule~?storage tanks, li~in~. quarters,. anel utility· modules are located. o~ the 
CPF Pad. The CPF P~d istl~et~nninal et)d oftbe ,gathering pipfJlinesandthe>origin,ationpoint 
fortbeexporl condensate ViI'elme',H:igh~l'l'essufegaJ; pipelinesandutUity Jines extend 
nortltwardforapproximately 1,OOO·ft(30S 'm) to theCWP~.High and lowpr,essure flare lines 
Cotn1eetto the flares located ditectlyto ,thewesto.ftheCPF~.ad~ Other infr~t.m~tu.real$oIocQted 
at"the •..CPF·includes theemergency··andnormalpowergerteralors". control room, warehollse' ,and 
,shops, op¢rationsandeonstntction carrips,and related storageandu1ilities~ 

A simplified flow diagram s110wing "thebasicC,PF process was shown on Figure 3-1. Major 
rotating equipment includes injection compressor trains driven by three (3) gas turbines 
[approxirllate1r 50'000 horsepower each], ~ash gas. compression (two ttains.()f~rbintHiriven 
centrij\lgal c~mpression),and product shipping PUDJPs. (three PumPS sized for 50~percent 
eapacityeach).. Otherequipme~t inclndesafiredprocess heater, mgh-pressure.aeri91 Ct)olers for 
jlllet,.·futer~tag~, .. process'·.aI1<.t utilities .qool,ingtsep.arators,.,·scmbbers,·a condensate stabilizer". and 
an electrostatic treater. 

3.8.1.2 ,Flare.SY8tern 

Th.ebulk ·ofthe flanunable ,fluid in the ,P'oint Thomson,gathering system, ,plan.t,and'gas'illjectioll 
system isnatur81 gas.T~e flClre' systel11 is used tQ ,safelybuml gas~$>Which may occasionally need 
to 00 released When pipelines andfaci1ities are depressurized for maintenance orwhc;nthereisa 
texnPOl'afY facilities Ullset·p~ressurizati()nand flaring might also be necessary if tbereis an 
emersencyinthe facility. Vented gas first flows to flare 1alock~outdnrms Wllere liqqids are 
separa.1:edpliQr10·tbegasbeing sent to: the· flare. There are,;.two separ8te.flaresystenJs:one for 
highpres,suregase~and one for low pressure gases. Elnissions'!tQm the. flare events: are 
expeciedtocoDsistmostly of Il1ethane, with small amounts .ofpropane and,carbo~,di()xide. ,Noi~ 

associated with ,high flare rate exclJrsions is <expected to be 'similar "to that generated at ,other 
Nerth,Slope.,·operations. 

Gas.· tlaring·is limited ··to, serious· plant emergencies· and ·'Yl,1etlnecessitated by:rn8inteJ1anc~.T;.vo 

tlare$Cenanosareassumed: maximmnand typieal.'r1temaxiDi\ltfi gas flow rate to Ute fJ.are 
systelllisinth:'rirde~ of 1.5 billio~cubicftper d~y(42.5 million cubicmetets per d~y). This 
scenario Iej)reSellts an. abnonnal eJnergenCY'situationwhereg~ is~eing. v~tedat biglirates 
fromthe~tberin~andjn.jection})ipelines and/or. the plant 'vessels and~iping.These arelikely 
to b~ very rateevents.~etyPicalPare s~et1ari0r"1'res~tsntinimal flaring at .titues wbet1 a 
singlecompressionttain~removed ftomservice forr()utin,e or unPlanned 1Uaintenapce'Th~e 
events·c~uldoequr··s~veJ'a1 times a year, and are likely.to dec:rease·infrequ,ency'as·problems'·.with 
newequipment,arereso)ved. 
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Only flare pilot .and purge volumes arebumedduring nonnal (non-flaring) conditions. There 
will be little· perceivable noise from this nOInlal state. Air emissions from the pilot and purge are 
included in the: inventory for the CPF. 

Higband low-pressure system flare stacks will be located just to the west oftheCPF Pad. Each 
flare stack will be approximately 1O'Oft (46 m) above the ground surface. Gas·and air mix at the 
flare tips located at the top of the· stacks. The flare stack height also aids in dispersion of the 
combustion products and reduces .ground level heat radiation.. To· protect humans and wildlife 
from entering'the zone of possible heat radiation, a fence will en;close the area beneath the flare 
stacks. 

Thelocation ofthe flare stacks was selected to meet a number of criteria.. First, the stacks need 
to be located as close to the plant site as practical in order to minimize the length and. resulting 
pressure drop ofthe flare lines. Secondly, the flares are located such that the heat radiation limit 
at my occupied .area of theplant,roadsorpipetine right-of-way is maintained below a heat 
radiation limit of 500 British thennal units (BTU) per hour per square foot. The flar-esare also 
lo:cated downwind ofthe plant (based on the prevailing wind :direction). Finally, the stacks are 
situated suchtbatthe'microwave path between Point Thomson and Badami is not obstmcted 
during flaring. 

3.8.2 Central Well Pad Facilities 

During th,ee~ly construction phase of the project, .the CWP will be used primarily to support 
drilling operations. A Class I disposal well, G&Ifacilities,drillin,g equipment, drilling supplies, 
mud plant, temporarystor.age pit for drill cuttingsj and the early fuel g~s. system will all be 
located at theCWP. A disposal weIland.approximately 8 injection wells will be·drilled from the 
CWP. Space is also required for two additional wells on the CWP in the event that additional 
injection well capacity is required by operations and/or additional.production well(s) are drilled 
frODl this pad. High-pressure .. gas pipelines will transport the gas from the CPFPad to the 
inje,ction ·wells located at the CWP. 

Wells.on.the·CWP will be aligned in a row and spaced'20 ft (6·m) apart. Flow·meters will be 
installed on each injection well to measure the volume of gas inj~cted.Separate pipelines will 
transporitreated camp gray water and produc~dwaterfrom facl1iti,es on the CPF to,theEPA. 
,Class I Underground Injection Certification waste disposal facilities (i.e.,l'iping manifolds and 
disposalpilinps) o'n the CWP. 

3.8.3 East Well Pad Facilities 

The East Well Pad witl have approximately seven production wells with space provided for up.to 
two additional. wells, ifneeged., During the drillmg.phase, much ofthe pad area will b,e taken up 
with facilities and services to support drilling. When production, begins, the facilities located on 
this pad will include production manifolds:, well metering and control facilities, an electrical 

, building, methanol tank and injection.system,.and a gathering pipeline 'pig launcher. PrQduction 
wells will be aligned in a row and spaced 20 ft (6 m)apart.Thisspacing is larger than that for 
recent non-gas projects (as low as 10 ft) simply because the well count for. a gas cycling 'project 
is very low and hence, the facilities' sizes, rather than the well count, is the driving factor 
detennining pad size. Inadditiol), the wider well spacingbelps ensure underlying permafrost 
integrity and provides an additional safety margin in the event of a we11 control. incident. 
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Produ.ction from each well will be measured, using three phZLSemeters, and thus, a test separator 
isnQt'required. 

3.8~4 West Well Pad Facilities 

The facilities provided on the West Well Pad areverysimdlartothose on. the East WellPa.d. 
Differences arise due t()thet1umberof~ wellsplantled.Applroximately six prod.uction wells ,are 
currentlY'envi8i()n~dforthe:West Well Pad, with.space provided .fot up to- two additional wells. 

3.9 PIPELINE SYSTEMS 

Corrosion..tesistanta1loygathering pipelines (Dlaximutn wodcingp~ssure [MWPJ .approximately 
3,600po1J.tlds~rsquareinchgauge(psig)will be used totnmsport three-phaseproducti()n fluid 
from the production wells to the.CPF. Pig launchers andlreceivers are incorporated into each 
gatberingpip'cline: 

fli~-pressure (approXimately 12,SOOps~g M\VP> carbon steel pipelines wiU~e to move gas 
fr<.llll thecompressQJ;s at the CPF'approximately 1,000 it (30~i m)to' the CWPinjectionwell. 

A carbon steel pipeline (apptdximately 1,415 psig MWPan~l appro.ximately 22mi [3:5 km] long) 
will be used totrgnSport condensate from the CPF toa,conne:cuonpointwiththeexistingBadami 
pipe1ine.Pi~ launchers andtecei"v($ ate included on this pipeline. .. FJ:()lIl the tie-in point,. the 
existing 12...iJ1 (30.S~cm)Badami pipelineextends:8nother25 00(40 km) to tie-in with the 
Endicottpipelit1¢' The Entlicott pipeline extends another 1() mi.(261an) before connectmg to the 
Trans Alaska Pipeline System PumpStatlort No.latPrudhole Bay. 

Approximate nominalpipelinediameters will be as follows: 

• Gathering lines (Well Pads toCPF)- 18 to 24 in. (46 toci! em) 

• Co,ndensareexportline ,-12 in (30.5 ,em) 

• Gas inJection system - 6 to 10 in. (15 to 25 em).(numb,erand size to be detc1l11ined later) 

All of thesepip,elines will be insulated and .installed,. abov(~ground (maintaining minimumS it 
(l..Sm) clearance to bottom. ofpipe) on vertical supportmenlbers··(VSM:s). Vibration· dampeners 
will be insta.lled.as needed,alongthepipelines: topreventwjind induced vibration. These will be 
located either abovethe pipe,or below the,pipe with five feet ofground clearance.. 
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3.10.CONSTRUCTION PLAN' 

3.10.1 FirstYear 'COD$traction Scope 

The' objective' of the fttst' construction year'is to have all 're(luired drilling support infrastruQture 
inplaeebYSC11ternb«~OO5~th~pf()posed &tart ordevelop1l1entdrilliJ:1g. Scope ofwork include~ 
gravel mine site .devel~Pmen~. c011$trUction .ofallpaqs,dock., •. and airstrip; and installation and 
commissioningof'eql1ipmentrequired tQSUpport subseq:uent dril1ing.pp.erationsas detailed infhe 
previous section. . 

Ci\1il~onstructionis planned as .awinter·only ~ctivityutiliz:ingbothseaand inJand ice roads to 
miniJJlize the tundra impact. ConstruetionmetQods utilize proven .eonventionaLarctic onshore 
equipment and techniques~ Theconstructionscbedule has l)eendeveloped in co~sultation.witb 
Alaskll-based.. contlllctQfs·:·and·BP'·Exploration···(Alaska»).Inc:. 

The tnajorityofcivilconstruetionisexpectedtobe<cornpleleb)"April 2005 with the exeepti()~lOf 
final gravel eompactionandshapingactiviti~s' during the ,June to July time frame. Byla.te 
sununer2005 the dock 'and tbeairstripareexp'ected t()be fully operational. Allearly 
inftastp:lctureeQt1ip1U:entwill'be> ins~lledandfUIIycoD1111issionedpri()r !ostart-up:of,drilling 
aetivities~<Constructionc8tl1pswillbe provided as self-contained units in terms of'utilities.such 
as· water'and'waste treatment. 

3.10.1.1 Ice, Roads 

Dependm$ pponweathetc01lditious~ c:oosb"uction ofagTO\J1lde:d seaice roadconnee~ttgElldiC()tt 
toPointThomsott could begin lateNovember2004 andis expected. to becoll1pleted tow~late 

December to earlyJEQ1Uary .2005. About 33 vehicle trips frotllEndicottto .Point Thomsontnay be 
requitedforseaiee ro,ad·construction..· Up to; 28'vehicletril)Sperday;are'~p~ted;on' tbisroad 
d"uring tbefirstyear'sconstruction to' transport heavy eCluipmenttcoDstruction caIDps, ~~d 

persolUlelto the site. 

Theil.l1an4 iqe ~r(),a(lruns. fro111tht.' .dockloeation to the minersite tofacilitatemme develop'ment 
activities. ... CQI1Struetionoftbe inland road will start OlllC., C()11StructlQn. equiPJDettt ca;\ be 
tn()bilizedtothe ·site..,F:reshwatet: from·nearbY.pennitted la1(eswillbe' :the primary soureefor 
inland. ice ro~d constrilction. .Ie,e chips can a1$();beust;d tore\ducetbe .attlQuutoffree wat~r. thatls 
witbdl"awn .fromtbe lakes.....·iceiroadmaintenance will collt~uetbroughoutthe.· winter .sell$on. 
C:onstruction·crews will :be 'loeated,ateithera re-cQrnmissiol1led'Badami 'cons~ction camp or the 
Prudhoe BayareaUDtil thePofut.Thomson construction'caml)~s' in place. 

3.10.1.2 Gravel HaulalldPlllcement 

Gravel haul and plaeementactivities include gravel minedevelopment to support COl1Struetiol1of 
the roads, pads) aitstrip,dock, and gravel stockpile. for 'fut:ttrcrQad maintenance.. 'Construction 
activity.fo~fielddevelOPl11ent. will ..beg1n.8$ SOOn as .possibll~jn thewinterofZ004-2Q05. .A..sea 
iceroa.dwill bec()~Cted to mobj~e.e9uipmentandmateriaIsto the Point Tbomson.area. 

Duringthewinter·months,the·.··gravelminesitewillbedeveJ.oped,,·andgravel'from.the··minc·will 
be'usedto<cOD$truet the field facilities. (pad,s, dock, airstrip, in-field,roodsystem).Snow and<ice 
will beremoved·ftomthe ·tundrarsurfaceand stored·· neatthE~construction sites~GJ:.avelwillthen 
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be laid, graded, and compacted. Typical construction equipment to b'e .used will include 
bulldozers,front~end loaders, rollers,~cks, and other heavy equipment. Infield traffic for 
gravel placement during the Januaryto·Aprileonstnlction period may consist of more than 300 
'vehi,cle trips per dEtY on the gravel rlladsfrom the gravel mine to theCPF Pad, airstrip,and dock 
locations plus another 200 gravel haul trips per day frorothe CPFPad to the East and West Well 
Pads.. 

The dock willbe'constntcted by flooding as necessary to groundthe sea ice, then removingicein 
the ... c~nstn:tcti~~ .... ~~~...Fillal.dgck cC?t1~tl1.l.(.1tion •...... (~heet ... pil~~, .. 4()~k .~~ad, .~tc.) ". ~d ..... gra.Yt31 
co~paction and shaping for all areas will continue through to July 20'05. Grav'el'will be laid on 
the exposed sea~be,dto constroct the dock. 

After the spring of2005, SOlDe thawing and.subsequent settlement of the.gravel stmctures. is 
expected to occur. These grav,el structures will be regraded and recompacted as necessary while 
they are thawed in the summer of2005. 

Most ofthe heavy construction equipmentwillbe demobilized from the site via ice road prior to 
the ice 'road being no longer serviceable in late April or early May 2005. Remaining 'heavy 
equipmentwill be demobilized via barge during July and August 2005. 

All equip,mentand:modules will be transported via sea ice-road or barge depending on supply 
and manufacturing lead times. Both the constntction camp and the permanent camp, along with 
the utility mo'dule, will be installed during 2005 to support sim,ultaneouspip,elineconstnlction 
and drilling activities during '2006. The civil contractor will provide temporary site 
communications until the.pennanentcotnmuttications tower and equipment are installed. 

All e~lypowergen~erationequipment, including the fuel gas treatment skids, power generators, 
and power building will be prepackaged and 'either tnlcked or barged to the site,by August 2005. 
Finalho,ok~up ... and commissioning of this equipment· will be dictated by the drilling schedule. 
The.G&lmodule will be prefabricated and transported to Point Thoms,on by August 2005. 

3.1'0.1.3 Nearshore DredgilJ,g 

As described previously, it will be necessary to dredge a shallow (1-2 ft) chatmel extending 
about '1,OOOft{305 m) from the end of the dock to the9..ft (3-m) isobath. The dredging will be 
conducted during' the summer after the frrstwinter co:nstruction period (2005}.One or two 10 to 
l2 fu (25 'to 30 cm)suction dredges will be shipped to PmdhoeBay. As soon as possible after 
breakup, .the dredges will be transported by 'barg~ to . the Point Thomson area and,dredging 
actiVities'willcommence.. The operation is expected to take from .3to 4 weeks and will be 
completed prior to the beginning of the fall whale hunt and asso;ciated offshore travel 
restrictions. Up to 30,000 cy (23,OOOm1ofspoils removed during dredging will be placed on 
several barges< and transp,orted to apennitted offshore duntPsite,plannedtQ be located seaward 
ofthe barrier island complex.. 

3.10.2 Second Year Construction S,cope 

The objective.ofthe second constmctionyear is to install and commission, all pipelines, the CPF 
modules, well .pad facilities and remaining telecommunications and controls equipment to 
supportfourth··.qumer 2006 firs!, production. Pipeline" construction is- awinter~only activity 
utilizing both sea.£iUc1 inland ice roads to minimize impact to the tundra. About70vehicle,trips 
per day will be. required from the CPFPad to each of the well pad,s and about 90 trips per d,ay on 
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the	 ic:e: road to Badami. All pipelines are installed <aboviegrouod usingVSMs. Other than 
possiblYbY9fostati~!esting$d caliper piggitlg activitieli,no$UmtXlercoDstmction work i~ 
planned forfuepipelines. The .construction schedule has 'been developed with. input by,. and 
consultation--wi,tb,-..-an-Alaska-basedcQntractor. 

COD$tIuction \Vorkforc'e is expected to peak during the seccJndqual1er2006Withsimultaneous 
drilling operationstPipelitte-c()nstntction~and ~ivilc()nstmotionworks -for the CPF -modules. 
Should .actualwotkforce requirementsexceedtheconibiIle<1 consttuction•and pennanent -camp 
facilitiescapacity,.-.the.-BadilIllieonstructioncamp ean--serve as overflow. contingency along with 
other available facilities in the Deadhotsearea. 

3.10.2.1 Second Year[ce Roads 

Construction lead-time;. and vehicle trips for the seaiceroa.i is similar to tbaltQfthe. first.year, 
b~ginning.November2005, weather permitting, and completing towards·early January 2006. Up 
to 36 vehicle trips pet day ate ex.pected oll.thisro:adto SUpp(~rtpipf;linec.onstnJctionand drilling 
in thesecondy~ar. 

ConstruQtion of'the inland ice roads' for both the infieldga1theringlines'andexportcon<iensate 
pipeline is expected tobeginlllid-I~2006 based on the: anticipated opening date fot tllndra. 
travel, and will-.btlcompleteby·mid~Febntary.2006. COI,lstl'l1ction .oftbe icerpad may require· up 
to 75 vebiclempsper dayftomtheCPFPad to. Badami. 

Pipeline c01l$truction is planned to beginmid-Ianuary 2006 and fillisbby April 2006. Scope of 
work includes the gatberingpipelinc=s.tt()mboth th,,'East··an~lW'est WellPads, high-pressUI:e gas 
pipelines fromtheCPFto the CWPPad,andcondensate exp~ortpip~linefronl_.the:'CPFPadtQ'the 
Badami tie-ill~ The g~thering and export pipelines will bleconstruetedsimultaneously'using 
'proven:conventional arctic·onshore·equipmentand·lech1lique~~~ 

TheSalespip~~newiU~epre4ns~ate<1 offmteand transported to the siteQy ice roads, Allother 
pipeline materials (VSMs, .piJ;l;etilcks, pipe spools, pig.1aunch. and receiver sidtis,etc.). wiJ1 be 
prefabricated and @cked 'to Point Thomson beginning Janu31ry:2006. 

No fieldc3111ps will be required on the.pip·elineright ofway. Pipeline construction personnel will 
be housed ina ·temporary constructi()ncamp installed on. the' ·P,oint ·Thomson~ .CPF Pad.•. (Section 
3.1p.3). Warm"up .sbacksandon..site toilet facilities Will beproYide4.al~llgtbe construction 
right~f..waYa.nd·wil1 be·remov~.dwhen. COD$truCQ.9n .is complete ,in spring,2006. 

A finn plan hasl.lotbeen .establi$hed.for hydrostatictesnng' and caliper pigging of 'the pipeline. 
These"'activities may,'be perfonned during Ute sutmneran~:lfall months,·"prior;toinitiation "of 
·pro4\1ctio.g,ifnotcompletedduring tbewinterconstruction~ Three scenarios are being 
conSidered': 

•	 Drawing fresh. water from local water sources, filter and clis:posetottmdraafterhydrotest. 

•	 Use seawater, filter and dispose back to ocean after test. 

•	 Use :Glyeol wattJrmixture; after use disposeintbePoint~rhomson.disposalwell or send back 
to Prudhoe to recycle.. 
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3.10.2.2 Trucktlble Skidslor Well Pad ,andCPF 

The smaller sized facilities and infrastructure installed prior to the major facilities sealift in 2006 
,willbe prefabricated and assembledinto truckable skids and transported ,to Prndhoe Bay by ,truck 
and then by truck (sea ice road) or barge to the site. Examples of equipment an,dfacilites 
deliverediinthis fashion include: 

• Pipe tack modules, 

• Wellmeteringlmanifoldskids, 

• Pig launcher/feceiver skids, 

• Well lines, 

• Meth.anoltanks and injection skids, 

• G&1 module, 

• ControlSystems,and 

• All yard piping and electrical 

ConcUlTen~construetionand drilling activities will take plac~during ins.ta11ation of the well pad 
module.s.. The strategy is to have as mnch'ofequipment installed as feasible prior to the arrival of 
the CPP"modules to minimize the,time'required tofust production. This will, also serve to level 
tbeonsitecollStntction manpower.. 

3.10.2~3 CPFMod"les 

Process modules will be sea-lifted and af'e expected to arrive at the Point, Thomson dock,by 
August 15, 2006 assuming timely open-water access to the Beaufort Sea. Three months has been 
allocated as the' minimum t;ime needed' to install and commission the first' production train to 
support flIst production startup by fourth 'quarter, 2006. The facility will 'be in full production 
when the drilling program is completed. 

3.10.3 COD~trllctioD Camp. 

The Point Thomson camp will be installed in the winter 2004-2005. The construction camp will 
b~ a self...contained unit with its own utility services such as' water and wastewater treatment. 
Waste management.is discussed in Section 3.12. The' camp may be leased from the existing 
NorthSlop·e:i1)ventory ofold constructioncatIlps ora new one may b·e purchased. 

The camp Willb,e trucked to the site on sea ice roads in stages as required. The construction 
camp will be built in stages to the ultimate proJected peak requirement of 450-person capacity. 
'The camp will be designed to, accommodate·bothmen.and women. 
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3.11 SPILL PREVENTION AND RE'SPONSE 

t:heOil Discharge Prevention and Contingency Plan (C-Platl) will be developed to cover all site 
operations,andspil1resp()nseeonsiderations. The C~1?lan willinclude: 

•	 A spillprevention section to,cover:facility and pipeline o]?erations; 

•	 Id'entification of spill response equipment to be stagedandlordeployedat sensitive areas 
along the pipeline route (primarily river crossings); 

•	 Equipment to be'staged,at the facility; and 

•	 Spill ptevention.and"Jesponseconsid~rationsf()r aremolte facilitytbat'proce,sses' natural gas 
and condensate. 

Operations cannot commence until the C...plan is appro',redby the <Alaska Departll1entof 
Environmental,·Conservation,(ADEC). 
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3.12 WASTE MANAGEMENT 

All waste disposalproceduteswiIl cottfonn_to ADEC and. EPArequiremel1ts~, PlXlJect design 
goals_ are: to minilPize theuse>offreshwaterand other ;envir,onmentalresources"and, to ensure a 
zero drilliilgwaslerelease 'intetheenvironme~t~, 

3.12.1 Diseharg:es 

Liquid waste ista be dispoSed of in the disposal wellandallsolidw3.steis to .•be incinerated 
(Wberep~ticall·andanythmg not burned is te. beeontainerizedand shipped to a suitable 
disposal site in Deadfiorse oreIsewhere. Domestic wastewater fr0lll theCaQ1J>atldoollected 
stonnwaterrun.?ffwill be injected into the.disposalwell. Plior to.drillin$ the disposal\Vclltand 
should the well become inoperable, domestic~w8$teswill be,.dis.charged tothetundra,:following 
peIttlit·.··.requiremenls. 

3.12.2 . Wastes Ge-nerated 

The,majoritypf wasleJS ·.generatedduring project.constructijon will consist of,dril1cutti~gs:. and 
spent muds. Some drilling waste will also be generated during operationsfromweUworkover 
rigs. A teDiPOrary.storase pifWill heeonstrUeted to Stbret11e drilling cuttings l1ntildleC~s·1 
well ,is dri)led~doperationll1. Inadditioll~ this pit will pro.vide temporary storage fortbe 
cuttings when the .0&1 f8ciliiY.is 1ll1detgomg eqtlipmc~t repair. .. A critical. factor .for 
intplem~tingtlJezero drilling discilargepbiloSOJlhywiIl beta grindan~s~tablesolid or liquid 
waste and inject it down the disposal well. The 0&1 facility will contain systems for washing, 
classit)1in.gtscreenin~mixing* andnyectingthe solidafid .liquid waste. Drill cuttfugsobtaitled 
frQtrlinstalla~()no,f,the,su.rfaeecasing willbewasbedandsc:reened 'prior to injection. The larger 
particles ,may be retained -8slil1 material (if clean) and thc, smaller particles, waSh: 'water,and 
fme,s:will bot1Tan~p()rt~d10 .. theQDsite.G&Ifacilityfor.injectiton. 

Domestic wastewater will be generated during both the ·(~onstroctionandoperationsphases. 

During.construction" aW8-stewater··treatment system.willbc~p,art.ofthe construction camp .($e,e 
Section 3.10.3).HoweV'er~oncethe inJection well is operationalj domestic wastewater from, the 
oonstruction camp, and later tbe •operations oamp, willb1e inJected. Thevolutnes of camp 

.sanitary and domestic waste expected to be generated has l)een estimated at 30,000 gallons per 
day (gpd) (1:14,000 litersperd.ay) during the:drilling phase Iltld 7~500gpd (28,400-1iters,perday) 
durlngtbe operating phase. If the inJectionwellbecOlrnes temp,QrarilyUnQperational, the 
wastewater wiU·be·.discharged..according ·to.the appropriate •.plennits. 

In addition to the injectable vvastesdescribed above,solitl wastes, including scrap metal and 
incinerator ash,wi.l1be,generatedduringconstroction. 'fhese wastes along with ttashand 
mbbisligener~edduringoperaijons~and will be Mtlle<loff-site. for disposal at tlle NortbSlope 
Borough' (NSB) landfill. Combustible wastes will be taken totheNSB incine:rator or incinerated 
on--site. W~te lu.briQating oil will be packaged ,in drumsfol sbipmentto an approved recyeling 
facility. Sewage sludge.and combustible solid waste including<kitchenwaste will 'beinoinerated 
on-site. Tbe<ineiner.ator .ash will be, screened to remove .··allY large pieces ·of U11bul1led·· material 
andthe·fiIles will be di$pCtsed of using the· on-site 0&1 faeiljty.. Only non-cQmbustibl~,nQn· 
hazardous· solid waste will be,storedandttansportedoff.·site for disposal at theNSB waste 
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disposal facility. Solid waste transportation could be by barge during open water, and by truck
 
during winter on iceroads,andlorby aircraft..
 

Table 3-3 provides a summary ofthe expeetedper waste streams for the three traincase~
 

Table 3-3 Waste'Streamsror tbeTbree Traln Case 

DRILLING PHASE l 

Waste Stream Average ~~e~lIg~ M.ax 
TotaIVo). Daily Vol.. Daily· Vol. 

DrilJmg cuttings (barrels [bbls]) 5,000 80 125 
Drilling'fluids (bbls) 4~200 75 125 
~Wttter(bbls) 42,000 600 1000 
InciDeratotable.Solid Wastes (pounds 14,000 200 
(lbsl) 
N01l:.~ci~eri1torableSoli~Wastes.(Ibs) 21,000 300 

OPERATING· PHASE 
. Produced Wa~er (bbls) N/A 5000 
Camp\Vastewat.,r(~bls)N/A 200 
,Intineratorable Solid Wastes (lbs) N/A 300 
Non~incil1eratorableSolidWaste~(lbs) N/A 75 

INumbersshown for one drilling rig. Volumes will double' dming tbe time that two rigs are operated.. 

3~12.3 Waste BaDdling 

Wastes ,that must· be ,shipped off..site ·will be transported via winter sea· ice roads. or summer 
barges. Any wastes generated during spring and fall (when both sea ice·foadand barge travel 
couldbeintenupted by breakup and freeze-up) which must be transported off-site for disposal 
will be stored on...sitein appropriate containers until they can be transported to existing off site 
facilities fordi~posal. ­
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3.13 SUPPORT FACILITIES 

],.13.1 PermanentCamp 

Thepe11llanentcampwil1be located on theePF 'Pad,.Tll1e camp will be: prefabricated and. 
transported to "site for installation. It will accommodatea]J~proximat~ly 75 people (peak) with 
provisions to house both men and wome:n. 

'3.13.2 Water'So,urees 

Figure 3-19 shows, thepoteIJ.tial water:sourcelakes for ice r()ad co'nstruct1ohand other'activities 
in' the Point Th()rllsOn~a. Table 3~4 .sunnnarizestheanti(~ipat~waterquantitiesand sources 
required for the Point Thomson" proJect construction anld 'operation. Table 3-5 provides 
previously p~nnitted volumes .,forwatersources used for earlier' activities" in the Point Thomson 
area and developments to'the',west. 

3.13.3 Power 

Early'powergenerationequipmentwiII'be "installed to nupplypow,er fot the drilling and 
cOns~Cti()]l inftast;mcti1re and lifesupp~ .. atalllinimtlI11.. ... ~arlypower genel"ationand 
distribution equipment :willbethe,same, size and type as 'will be required for the ,pennanent 
facility. Fuel gas-fired tur~inegenerators will provide forthemainpowergenerati(jnneed$~and 
reciproeatin~diesel .. geIlerators wiUbeavailable .. for .aJIY emergency .a11d .life . support 
requirements:. .Additional backuppowergeneratorswillbe))rovid.ed,with the rig, c-atnps and by 
the,constiuctiori-contractor. 

Thelo~~-~ .powergeJ)eratio~ system willlle~l)tiguredwitb·threefuel~(produced natural 
gas'back-fiowed ftom.an.early'iI;tjection,well) turbine,generator.s each'·sizedtohandle 5,0 % ,ofthe 
-permanent power load. Three emergency'die,sel generat()rs'willbeavailable,each able to 
provide for SO %ofett1ergency'and life support power requirements. 

Power feed,s' to' the East and West Well Pads will be stepped up 13.8-kilovolt through a 
transformer located at the generation nlodule (where all plower generation equipment will be: 
C01ltl~te4)and~\1eed!~ o~tin~voltagesvia.tnnlsfonnet'$ located at the well pads. . Where 
praetipal, the power cables feeding the well pads will. be incorpor~tedinto the. perm.anent 
facilities design.Some"o'ftheearlypow,ermaybeprovided"through lo,cal aboveground lines, but 
the pertrtanent power cables will be buried in the~gravel road~s. 
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Table 3-4 Point Thomson Gas Cyeling Project Water UsePlan­

CPF Facility Construction and Operation
 

ACTIVITY 

Ice roads 

ITEM 

2005seaiceroad·.capz 

WATERQTY POTENTIAL SOURCE(S)l 
,(~~I.ONSl 

33,180,000 3,8701000 gallons (gal}from source(s) in the vicinity 
ofthePt Thomson CPF,and westproduction well 
pad; 

14,310,000 gal fcomsource(s) in the vicinity ofthe 
Badami" CentralProcessing Unit(CPU); and 
15,OOO,OOO,gal 'fromsource(s) in the vicinity of the 
Endicott causeway landfall. 

PointThol1l$on dock·to­
mine site ice road 
constntction3 

1,480,000 Existi'ngPointThomsongravel mine site and 
shallow lakes between the Point Thomson dock'aIld 
mine site" 

Spur.ice· roads to water 
sources4 

11.,390,000 6,000,000 gal from source(s)in the vicinity ofthe Pt~: 

Thomson CPF and production 'wen pads; and 

5,390,000 gal from soutce(s) in1he vicini.tyofthe 
Badami CPU. 

'2005 maintenance:t 3,780,000 380,000 gal from source(s) in the vicini1y ofthePt. 
Thomson. CPP'andproductionwell pads; 

1,400,OOOga1 from SOuIce(s)in the vicinityoftbe 
Badami CPU; and 

;'2J OOO,()O()· gat from source(s)' in the vicinity ofthe 
:Endicott causeway landfall. 

2006 sea ice road capz 33,180,000 3,870,000 galfrom source(s) in the vicinity ofthe Pt. 
Tbomson CPF and west production well pad; 

14,310,OOO'galfrom·source(s) in the'vicinityoftbe 
Badami CPU; and 

15,000,000 gal fromsource(s) in theviciriityofthe 
Endicott causeway landfall 

.Pipeline ·right-of-way ice 
roadeonstruetion6 

40,330,000 20,000,000 galfrom source(s) in tlievicinity ofthe 
Pt. ThomsonCPF'and 'the east and west production 
weUpads; 

'Spur'iceroa·ds to,'water 
'sources" 

20t 330,OOO'gal frOID source(s) in the'vicinity ofthe 
Badami CPU. 

11,390,0006,000,000 galfrom source(s) in the vicinity ofthe Pt::' 
ThomsonCPF and production well pads; and ' 

2006 maintenance' 7,5'60,000 

5,390~OOOga1 fr·om source(s) in the vicinity ofthe 
Badami CPU. 
760,000 galfrom source(s) in the vicinity ofthe Pt~ 
ThomsonCPF·and production well pads; 

2,800,000 gal ftomsource(s)·in the vicinity ofthe 
Badami CPU;·and 

4,000,000 gal fromsource(s) in thevicinityoftbe 
EndicotteausewBY landfall. 

3-32 July 2001 



Poiu,,tTbomso•...EnvlrODlllental··Report 

Table 3-4 (~ODt.) Point Thomson Gas CyeliD'g~ PtojettWater Use PISD ­
CPFFaeilityCoDstruetloD.and ()peratioD
 

WATER·QTY 
POT,ENTI~L··.•SOlJRCE(S)l,ITEMACTIVITY (GALLONS) 

Drlllb1g& 2005 drilling' $011rce(s)jn-tbe,vic.inity ofthePt.. Thomson CPFand 
Constructions'­ producti(ltn wellpads. 

2006dri11mg!Q 19,470.000	 SOUfce(s) inthevicinityoftheft ,Thomson CPF and 
producti~.n· we,ll pads. 

SOUlce(sl in"tbe'vicinity of thePt Thomson CPF,and, 
producnctn.wel1pads. 

2007··cbillingU 

NA Not.appllcable:
 
disp()sal
 
:200Stehlporary
 

Drilling fluid and cuttings 

8,760,000 Source(s) intbevicinityoftbePt. Tbomson.CPF.. 
constntctiOtl'C_l~ 

14,600,000 Source(s)intbevicinity,cJfthePt.11tOJl1Son CPF. 
COl1$ttuctjoncampl2 
2007···temporaty 

2006 temporarY' 

S,480.000Source(s)in·tbevicinityofthe.!>t.·Thomson·CPF. 
constrDction·campla 
camp w8stedispqsal NA NotappUtable 

,YSMsetting sltttry Source(s) in the "Vicini1:y ofthePt.. 11loIDSonCPF Qr 
the·wes~lpr(Jductionwellpad. 

sso~ooo Source('l:in'tbe:vicinity··ofthePt..·ThomBpn"CPF and 
Testing nyd%,ostatic··,tesuug,. 
Hydrostatic Ciatheringpipeline 

productic.n wellpa&, accessiblefrbmtbe pads or 
s_et/fall,programI3 .access··rclJlQ$. 

720,000 Solttce(s) in 'the vicinity ofthe Badan'liCPUpad, 
hYdrQstlltic t~s~ng, 
CondeJlsatee~.oftpipelirJe 

accessibl'e-fromthe..·pa.ds.·or'accessroads. 
sunnner/fall'PtOJaaml3 

Wellpad,BndCPFpipmg 30,000 Source(s) intbe:vicinity oftbePtThoD1Son CPF'and 
·aJJd··ves·sel testing productic.uweDpads,walerwillbeblended·with
 

Igly¢oltofdrm a60:40miXmre.
 
Conmrlssionmg Fite'waterstorage.:tank'
 

charge
 
Potable water syst~minitial
 10,000 SOUl'ce(s):inthe.vicinity ofthe Pt. Thomson CPF.. 
charge 

10,000 S01U"~(s).iJltbe1ricinityof1he .Pt•.Thomson CPF..
 
'syslems initial.charge, etc.
 

Operation
 

Glycolheating andco~ling 

NAPoint·Th.omson,gritvel .. mme sites. 
water, 1500gaVday14 

CPFfacJ]ity tnake"llPwater, NAPoint thomsongravefmine sites~ 

PenQW1eJlt.··~amP··potable 

S:()Oal.\Jlyear ' 
30~OOO,OtI)O' galfcom sontCf3(s)mthe >vicinity ofthe 
Pt."Thom~CPF' andp~ductio~wellpad$; 

Water' use 69~10,OOO2005 Totals 

24,210.000·gal,from s'o\ltcesib'the~vicinity ofthe 
BadamiC:PU;and 

l?,OOO,QIOO from source(slin ;the,"Vicinity ofthe 
Blldicott.causew,ay···landfall. 

10oAieontingenc)'volume" " 13,840.000 Same·as:above.. 
Total 83,DSO~OOO 
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Table3~4 (Cont.) PoiBtTbomSOD, Gas Cycling Project Water Use Plan ­
ePF.BndCPI FacUities",CoDstractionan,d Operation 

ACTIVITY ITEM WATERQTY
fGALL()NS) 

, 'J 
~ .PO'I'ENTIAL SOlJltCE(S) . 

Z006Totais Water use 

20%, eonongencyvolume 
Total 

128,5300tOOO 

25,700,0.00 
154,230.0'00 

6S,OOO,OOOgalfronlsourc~(tl)in the vicinity of the 
P1. Thomson CPFand production well pads; 

46t 530,OOO, gal from sources'in1he vicinity ofthe 
Badami CPU; and 

17;000,000 gal from soutce(s)in the vicinity ofthe 
Endicott causeway landfall~ 

Same as above.. 

2007 Totals Water use 

200/0' 'coD'tinge'Dey 'volume 
Total 

14,330,000 

~,9QO,OOO 

17,~30,O.OO 

Ail from source(a) futbe vicinity ofthePt Thomson 
CPFandproductionwell pads~ 

Same as above. 

:0 Operations 
,Totals 

Water use NA :7,500 gallday fromtbePointThomson gravelmine 
:site or other sources in·the· area. 

Notes: 
1)	 Sources in the vicinity ofthe Pt. ThotnSonCP,FincludepenninedUnnamed Lake and Pt. Thomson Old Mine Site 

as weU as possible future permitted sources. Souree$inthe vicinity ofBadami-CPU.include_'permitted Shaviovik 
Pit,TurkeyLake,.andBadamiReservoiraswellaspossibJe· future pennitted sources.. -Sources in the vicinity of 
tbeEndicottcausewaylandfall include Duck Island Mine Site and Sag Mine Site C(a.k.a. Vern-Lake) as well as 
possible future pennitted .sources* 

2) Seaiceroad tapis nominally 40 ft wide., 6 in thick and made ftompure fresh water (790,000gaI1005 permUe 
{gal/mi] by42mi long)~ __ . 

3) Dock-to-minesite ice road is nominally 40 ftwide and 6in thickt standardNortla Slope icer()adconstrnction from 
snow andftes&water{569,.tOO gallmi by 2.6 miJo,ng)~ 

4) Spur roads towatersourceswiUbenominally 40 ,ftwide and 6 in.thick, standard North Slope ice road 
C'OllSbUctionfrom snow andfreshwater.(5:~9,lOQ gallmiby 20 mi total length).. 

5) 90 day longmait\tenance period, 42,000 gal applied perday~ 

6} Pipeline right-of-way ice roads are nominally. 100·. itwide·and 6-in ,thick,·standard. North. Slope ice road 
cOl1structionftoll1'snOW and freshwater (1 ~430,OQO -gallmi by 28.2 mi totallengtb). 

7)90 day longmaintet1anceperiod,. 84,000 gal applied per day. 
8) Water quantity for drillingincludessufficlentw8terforthe ,vater~based drilling fluid, casing cement and operation 

ofthe G&I systemfor CUttings ,and drilling.fluid disposal. 
9) 3 wells at .1 ,170.{jOOgal.freshw8ter per'weJ)' 
JO) 6 wells at 1,770tOOOgal fresJ:l water per well. 
11) 4 wells at 1,170.000 gal fresh water per 'welt 
12). 100 gal·.per'day per pers·on, average camp occupancy, 240•..400 and 1SO persons. in ·2005, 2006 and 2001 

respectively. 
13)	 Hydrostatic·testingcould.be conducted in·th:csummer andfallfoUowing.·constntction·inwhieh case access to the 

pipeline does not exist except-at the trap and valve sites{te" located on pads)... Pure freshwater would be used for 
tesUDganowould be discharged onto thetundra-r()lIowjngapprop~atefiJtrationand diffusion. Alternatively.the 
testing program coutd proceed in March and April, immediately after the pipelines are constructed in which case 
the ice roads·are stiIJin place andambient.tcmperatute is still·sub-freezing. A·60:40·water-glyco] mixture would 
be used for testing and would be recovered and bauled to an approved facility for disposal upon completion of 
testing. 

14)100 gal per day per person) maximum camp occupancy 7Spersons. 
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Table3~5 E~amplePermitted Volumes for Water<Soureesm thePoiBtThomsonAreaaudto the West 

C[)~l\IENTSWAT.E.R. 8.',0.WCE "GENERALLOCA1ION I.C.,:t,JRRENT/PA$T I:PE....RM.•.-- .•-.·.¥ .•. L.··, ...•..···.M.,·,.E·u.·.•. .....'-.·:.•..•.ltT.ED.· .•·.'.'O.'.' .. .. .• ....• : I·. E~.TJ.. :MA...,•.•.. T.. ED.:-: ._. :., AJ>F.~G.·•..·:. 
COMMON NAME BPXAPERM.IT #. TOTAL FOR ALL: . VOLUME (GAL) .RESTRICTION,S? 

SO~CES (CURRENT 
OR PAST) 

LAS 13290 yesIDuekIsl;mtiMine SitelEndicQU Road 600fOOO~{)OO pastpennitt~d 
221 aCre ftper ye.~r volumes ba$edon 

,. . · .. f·· . .•.... I r<72.000.00Qgai) needratb~rlhan
 
iSagMine Site Claka ~BndipottRQad~ LAS 13629
 1~~79""""··2-,()O~<O-,.O"!""'l""'o-o --+1---ye-s.--laNai14biJity.. 
VenlLake 
[Badami.Reservoir [Badami' development 80,000,000. yes drinfdng w..ter61.6,acreftper year

LAS 19045 source(20,000,000 gal) 
7~Q,OOO no 'relatively shallow 

lake 
ShaVfoV!kPit SbaviovikRiver Delta, 

[Turkey. Lake S9tJthofBadami CPF 

125tOOO,000 typi~anyus,ed in ice 
westofBadamiCPF 

no 
roads -to' B_adanU 

~tThornsonOldMit1e IPTUdevelopment area 112S.27acreftperyear 104;000)000 unknownLAS 14042 ,:(370,OOO,OOO'gal) 
!-Unnamed lake PTU'developmentarea 
~Site 

nO used, for Yukon Gold n 

(See. 22&23,. south of 
923,000 

"ario'Sourdougb ice 
airstrip) roads 

Note: Bstima.tedwater source volumes arc hasedon surfaceare8tknown orestimated depth, and typical.bathymetricprofUes. 

UJ 
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3~13A Communications 

A communication tower and associated equipment willbe installed ,on the Point-Thomson CPF 
Pad. The existing communication.system at,Badami \viII aetas a repeater systemeJ;la.bling the 
exchange of voice and data signals between Point Thomson and PrudhoeBa.y,existing systems 
on the North Slope (e,.g., Alaska Clean Seas), and the outside world. Power and communications 
cables will be burie:d in· the gravel roads to the airstrip and to theontlyingprodnction well pads 
forpperation and control of the airstrip and the production .well pad facilities and· ,gathering 
pipelines. 

The private microwave connection will carry voice and data signals into the facility. The tower 
wil1'beapproximately300ft (91m) tall) and will be tIle facility's tallest structure. A separate 
communicationbuilding,will, for reasons -of radio frequency (RF) efficiency,~ 'hollseal1 RF 
equipment. This building will be located near the foot ofthe main microwave tower. 

The buried 'fiber-optic ,cable will carry m.ultiple channels of voice, .data,distributedcontrol 
system signals,. and basic •• process control system signals .to/ftom the West, .East, and CentraJ 
Well P,ads, and the CPF Pad.. Supervisory Control and Data Acquisition System Ultra High 
Frequency radio will provide 8upervisorycontrol aJId data acquisition to the pipeline remote 
tenninalunits.Plant radio ,systems will provide a voice comtnunication-system in the plant and 
p.adareas.. Spill responsera,dio will pro'vide additional secureconununication along and adjacent 
to the pipeline. 

3.13.4.1 Airstrip Facilities 

Navigatio,nand communicatio:nequipment will be located at the Point Thomson•airstrip. This 
equipment will include: 

• Non~directional beacon, 

eDistance measuring equipment, 

• Pulsed light approach slopeindicator1 

'. Meteorological automatic. radio, 

• Universal communication, 

'. Runway lighting, and 

• Global positioning system approach.. 

3.13.5 Storage/Tanks 

Table' 3-6 illustrates the tanks and storage areas that are required for the project. The tanks· and 
associated. instrunlentationwill be heat. traced and insulated to avoid damage during· freezing 
weather conditions. 
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Table 3-6 Prop'osed Tanks and ~)torage Areas 

Loeatio~um05e .size Notes 

CPFPad: 
Potable,Water 200 barrel,(bbl) Located'inside'theutility·,tnodul'e 

·b~14ing 
Fire':6gbtmg~p()table,water' 12,:OOObbl Locatedoutd().ors 
ColdStoragc>area(chenlical,lub
oil, etc., drums~altdc9ntainers) 

eSO'ftby 150ft (lSrnby'46m) 
"* • 

.l.oca,tedoutdoots, lined' With 
high-density polyethylene 
attached to a :} ~ft(30·cmlJugh 

retentiou>eurb 
Loeatedoutdoors·withina200 ft 
by200ft(61m) dikeda:rea, 
volume within dike is 1~2Stimes 

,t8nkvolume 
,I)ragReduchtgAgcnttank 800bbl Locatedoutdoors"ins~late,dand 

heated 
CentralWell Pad: 
Methanol 2000bbl Located outdoors 
Dieselfuel 200bbl Located'outdoors 
COltOsloB·inbibitor 100 bbl Loc:atedoutdoors 
G&I.system-storagepit IS,OOObbl{llSJtby 265 It [35 

mby$lDl]) 
-Op~n ImedipitJdiked area 

East-,and. West Well' Pads: 
Methanol 2000'bbl Loc~t~d outdpors,·.each p~d 

Di~sel fu,,1 isrequired'at the beginning of the project fi)rdril1ing the first three wells and 
sl1pplyingthediesel driven generators.. Later,with the powc:r plantinoperatlon,tbetankwillbe 
used to store fuel to supply vehicles as well ,as the ;emergen1~Y generators. A 25,000 barrel (bbl) 
tank will be instaIledwhich providessuffici~nt fuelfor·approximately4.5 . months ,drillin.8 
activity using twa rigs. The diesel···· tank will be designe~[ to applicable Amc;ric,an. Petroleu.m 
Institute Code and willbe ,located within a lined containment area. The tank, will have a cathodi.c 
protectiottsystel11,8 leakage detection system,; and ani]lst11lmen~.tiQnandcontrols system 
adeqtlate to safeguard the tank storage, loadinganddispensillgoperations. 

Methanol is re.quiredfor hydrate atl.d freeze' protection dltring'start-up ,·andsllut-downof the 
wells, the production and injectiollpadpiping, the,gatherin)glinesfrom the East and West Well 
Pads, and the inJection lines from theCPF Pad to theC~{p. Amethanol.storagetank with a 
capaoity of,2,000 bbl ormore will be located on the CPFPa<l. 

Provision will also be made for the, storageof(jtbersev~eral other chemicalsinGludin,gdrag 
reducing agent, corrosion inhibitor, variousdnun chemicals~,etc.asrequiredto support-ongoing 
operations,. 
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3.14 OPE TIO,NS AND 1\~IAINTENANCE 

POillt Tllomson will have a full time onsite operations~ nlailltenance, and support staff sized to 
handle nonnal activities,. At this time, nonnal onsite staffing, including all supp'ort (calerin,g" 
hOllsekeepitlg, security" etc~) is projected to be approxiJnately 25 positions (50 full tilDe 
employees). Nonnal staffing ,\\'ill be stlpplemented with. t~emporary staffing for special work 
activities including major equipment maintenance and' well work.. It is currently assumed that 
management, administrative, and engineering support forth·e operations will be based in 
A.tlchorage, Alaska.. 

N,onnal transportation ·of persomlel and light equipment to ,md from the: site will be via charter 
aircraft. Up to three helicopter trips per week and one or tw'o daily flights by oth.er aircraft may 
be uired to. support operations activities., During the sbctrt summer openw'ater season, b'ulk 
m,aterials and supplies will be delivered by barge. Winter ice: roads cOlmecting P,oint Thomson to 
Prudhoe Bay may be constructed \vhen justified by special activities (rig m.obilization, major 
constructio'n, etc.). 

Before construction, drilling, or operations activities COlrnmence,. a comprehensive Safety, 
Health, and Environmental Dlanagementprogram will 'be developed and implemented in 
compliance with ExxonMobil's 'Operations .Integrity Manag,ement System.. Com,pOllents of this 
program will includeetnployee ·health and safety progr.ams, environmental awareness training, 
polar bear training, first aid trainin,g" medical evacuation traiJling, and other ernergenc,y response/ 
contingency plan training. Personnel responsible for .sales J)ipeline operations and maint.enance 
will meet all Alaska Department of Transportation training an·d testing reqlurements. All 
employees, and contractors are re,quired to immediately repolt to loc·al supervisors any conditions 
they observe tllat mi,ght represent a hazard to human safety {)r to the en,vironment so that prom,pt 
action can betaken to resolve these conditions.. 

"These management systems will also help to ensure that .a1l constru;ctioD, drilling, operations,. and 
maintenance activities are conducted in full CODlpliance with, all relevant fe,deral, State, and local 
mI,es" regulations and permit conditions.. 

Automated leak detection' equipment will be installed on thf~ cond,ensate sales pipeline* GroWld 
based surveys and aerial patrols will also be conducted periodically along the pipeli.neright-of­
W8'Y (ROW). Pipeline block valves and pressure relief 'Syste~m,s will be periodically inspected in 
accordance with regulatory and industry standards. Infield pipelines and facilities will also be 
visually inspected for any leaks during routine daily operations and maintenallce activities.. A 
corrosion-mo,nitoring, program,will be implementedutili~~ing corrosion. coupon,s" ultrasonic 
testing, andinstmmented pi "ng as appropriat.e to enSlLlre pipeline and facility integrity., 
Spe:cifics of these programs will be ,detailed in pipeline FlOW applications and spill control 
plans. 
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3.15 TERMINATION 

The expected life of the Point "fhomson gas field is appro~dmately 30 years. This includes the 
possibility of shifting the project to a gas sales venture once a means for getting th'e gas to market 
is realized. In addition, the actual service life of the project 'will depend on several factors .. Once 
the project is constructed, infield drilling or possible satellite development COllld extend the 
service life of tlleprodnction facilities and pipeline system. · ewise, since the pipeline system 
will be operated as acomnlon carrier, Point ThomsonOwne:rs ,or other entities could ,continue to 
use the pip,eline for otller, fut11re purposes after the Point Th,omso;n reservoir has been depleted. 

ExxonMobil will decidewh,en to abandon the project based on the need for continued use of the 
facilities. At the time the project is 110 longer needed~, ExxonMobil would either begin 
abandonment,procedllresaccording to the pennit conditions. an,d regulations in· force at th.at time, 
or enter intonegotiatiolls to transfer ownership of the project to another·elltity. 

Actual detailed abandonment procedures \viII not be de1tennined at· this time, but will be 
developed, as a project modification at the time ExxonMo:1bil or any future owner or operator 
decides to tenninate the project Just as project constructiOl1l is subject to numerous overlapping 
local, State, and federal authorities, abandonment will be sulbject to multiple agency revie:ws and 
approvals. 

Pennits issued by the Alaska Department ofNatural Resources and United States Ann,y Corp of 
Engineers .typic.ally .contain provisions requiringabandont111.ent and restoration of the area bie 
completed according to the satisfaction of the agency', and will contain clauses requiring 
approval of abandonment proc,edures. The discretion allolwe,d in identifieatiollof terminatio;D 
and ,abandonment 'procedures allows for full consideration of the enviromn.ental imp·acts of 
removal options, and allows evaluation of anybe:nefits from leaving certain facilities or 
structures in place at the time of abandonment. 
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4.0 ,AFFECTEJ) ENVIRO'NMENT
 

The cli1l1ateofthe PointTholIlsoll a,:ea. is AroticMarlne, ch~aracterizedby e~tremely low winter 
temperatures aJ1dshort,. cooI:surnmers. Winds are persistent througholltthe, year"with b,lizzards 
oCCllrring,frequentlyduriQg, the wi~ter.The sun remains bellow thehoriZQD in the area from late 
November throll,ghmid-January. 

MeteOrological data for the arcaare limited; tbere;arehisto]rical d:atacQllectedatBarter Island, 
located abollt60miles (miJ (97kiloineters [tan]) to tbeeast ... These data incIud~ dllily 
nteast11'~t$Qf.tempe@tm'e,~dspeed and .• direction (velocity), •precipitation, and ..other 
parametera for .1949thtongh 1988. . .. The AlaskaNQrthSlopeiastern:R.egion. (ANSEB.) 
monitoring station atBadanrl~about 15 mi (24 km)' west of theptoject'area" has, collected 
backgroundclimatio d.ata,includingtemperatDre andwind"elocityslnce first ·quarter 1999, as 
wen as precipitationsincefollrthquarter 1999.. Temp"otaty stati~ns located at I9~DlanJsbmd 
(~'U{Dmet 1991.an.d,199,8):andonthe:DlainlandsQuthofFlaxlnanIsland (summer 199.9) 'recorded 
te1l1petatureandWindvelocity, ' 

'4.1.1 Temperature 

From year toyear,theaventgemonthlytempetature, e&peciaUyin winter, oan vary widely. For 
ex~pJt'~.~tBarterIsl~,!heav~ge~~llaI'Ytemperaturewas 4.5 deJ!rees Fabrenheit .(OF) 
(-16.5 desrees Celsius [Q())),in 1981 .and ..~1.8°F( ..6°C) i1)1983. . 'I'l1e:recol'li~d~Ulll 
tCIJllleQture 1\tB~r lslaQd. was ..5~F' (-51°C)inFebm~' 1950 and the maximum )Va.s 78~F 
(26°C) ip.luly of, 1~786JSF\VS 1!>811· .hl ~C!'variati~nsare I~~~"prono~ced~ butJl101'i: 
imp0rtanfbeeau$e,tbe accumulation of daya.aoove.fteezing (thalV·inde;.x) greatly mtluepoes the 
deptb of thaw in the ·I!t()iland tJ1erate0ftnel~goti~ontht~water boJli~'.. Table 4--1 compares 
tellll?eratures recorded·.llt.Barter Island and Badami.. The t~ble.s1l~wsthllt the Weante1l1perature 
r,angt}sand.J11.eanannual. tetnperab.1resarecompara.bleb~etweenthe locations. 

Table4w.1 MeaD AnDual andMeallTelllperature.RangesNearPointThoDJSOD 

MJ.:ANANNtJAL .' . MEAN­ ... ' ... PJj;1UeJD 'QF 
LocAnON TEMPERATURE TEMPERATURE'MEASUREMENT 

QC RAN·GEoC 

-12.7 42.2 to 22.3 199'9..2000 

'July>toJune
 
Sourees: USFWS 1987, ANSER 2000
 

4.1.2 Precipitation 

PrecipitationintltePointThoDlSQn area is light, butfrequent~;. oceurringasdriZzle in,sunuh~rand 

asligbt'S1)owinthe'wintermontl1.s~ Although r:ain, accolUlts fOf'Ulostoftheannual precipitation 
along ,the'coast~ mow begins .falllilgin'Septembof 'and,uslual~y ;remall1s'\()nlbe ,·grQund from 
O~t()berthrollgb.June(BI.;;M 1919).- '~r:able 4-2 sununarizesthe~precipitati()tldatafor the Barter 
Islan.dand Badan)! stati(jns~ 
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Table 4-2 Preeip'ita'tioD Data Summary Barter Island And Badami 

LOCATION 
MINIMUM 
PlIONTBLY 

PRECIPITATION 
(lNCBES IIN.I} 

MAXIMUM 
MONTHLY 

PRECIPITATION 
(IN.) 

AVERAGE 
ANNUAL 

PRECIPITATION 
(IN.) 

PERIOD OF 
MEASUREMENT 

BarterIsland O~19(April) I.. I (Aug,) 6.19 1949..1988 

'October to June
 
2No measurement takenin summer
 
Sources:',USF\VS r9S7,ANSnlt2000
 
NA - not available
 

The, Barter Island data exhibits an average summer precipitation of 0.,52 inch (in) (1.32 
centimeters [em]) in June, 1.01 in (2.57 em)<in July and 1.1 in (2.8 om) in ,August. Rainfall 
rarely exceeds 0.5 in (1..27 em) in anyone day. A 10.8 in' (27.4 em) average annual snow depth 
reoordedat Barter Island (USACE 1984) isreptesentativeofth~ area. 

Onthe}qorth Slope. relative.humidity is. gen.etally~gh during the.summer, .reaching .80 to 95 
percent (%)'along the coast, (LGLet at 1998). Relative humidity in the winter months drops to 
about 60 %.On average, foggy conditions oc.cnr76 days per year at Barter Island; ice fog loons 
when ambient temperatures drop below -20.4°F (-290 C) (USACE 1984). 

4.1.3 Winds 

Winds, on the.arctie.coast .,are persistent and tend to parallel the coastline. Basterliesoecur'about 
,twice.asftequel1tly(60%) as westerlies:.(30%); the remaiDingtinle (10%) winds are calm or light 
and 'variable. Figure 4-1 provides a wind rose for Barter Island. Prevailing easterly winds 
conSistentlraverage 13.4miles~er h0tn'(mph)(22 kilcmleters pf2' hour [ktnIhr]) at Batter Island 
(usually~t NortbEast to North East).. Frol11 Jmuaryto April,the prevailing direction is 
westerly(WCC 1981). The windiestmonth usnallyisJanuary (mean 15 mph [24 kmlhrl) and the 
calmest is<Jnly (mean 10.7 mph [17lan1hr). <The peak gust (westerly) recor4ed at Bmer Island 
was 75 mph (121 krnIhr) in 'January 1980 (USFWS 1987). Sea breezes' occur dming about ,25% 
of the summer·and,extend to at,least 12.Smi{20Jan) offshore'(MMS 1996). Persistence,'of the 
wind from eitber·direction variesfrol11 Ito 14 days with typical events lasting 2 t05 days 
(Colonellatld Niedero.da ,1990). Winds'<exceeding 31 mph '(SOkmlhr) occur about, 2 to 8%of 
the time. 

TbePoint Thomson area meteorolo,gical·"station,data (summers 1997-1999),indicate that locally, 
east winds are prevalent during,the summer>and more than 90'% ofthe wind speeds 'are less than 
20 mph (32 kmIbr).Maximum observed wind speeds of 31~1 mph (SO lanIhr) were recorded 
during,aneasterly stonn in late August 1'999. 

4.1.4 Air Quality 

TheANSER monitoring station also measured several air quality parameters including 
concentratio:ns o:fnitrogen,oxide, nitrogendioxi4e,.sulfurdioxide, ,ozone, and particulate,matter. 
Table 4-3 provides a sU111D1aIy oftheseparatneters,as recordedby,<thisstudy. .All concentr~tions 

sho~,intbetableare well below 'the.A1askaandNationalJ\mbient·Air Qu,a1ity Standards. 
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FIG~URE 1 
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Figore4-1 Wind Rose·foF Complete Year (1.988) at BarterlsJud, Alaska 
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Table 4-3 Air Quality Parameters Measured At'Badami July 1999-June 2000
 

PARAMETER AVERAGE ANNUAL ANNUAL MEAN HIGHEST.REPORTED 
CONCENTRATION 24"'HOUR 24-HOUR 

CONCENTRATION CONCENTRATION 
NitrQgen oxide (JJglD1~) 3.. 6' NA 

NA 
NA 
NA 
2.2 

NA 
NA 
NA 
NA 

25.71 

·lRecorded·during nearby constmction activities 
NA - Not.,Available 
IJ.glm3_mjcrogr~ per cubic meter 
SourceANSER2000 

4-4 July·20D! 



4.2 

PoiDlt:·ThQmson.~DvltollmeDtaIRep()rt 

GE·OMORPHOLOGY 

Theploposed PointThoxnspnGat> Cyclingprt>iect is locatedin theAtctic Coastal Plain (ACP) 
physiographic -unit (Wabthaftig 1965). 'The' plClinrise:sgfElduallyftQmtheArctic. ·O.ceaD:and 
extendssQutbward.. to-the.baseof'theAtcticfoothills along lbenorthemedge of the Brooks 
'Range;'Thecoast,al pl3inconsist$ ()fperenniaJly frozen.manne" '.' fluvial, aeolian,: and lacustrine 
sediments 'underlain by CretaceoUsaIld early Tertiary'se,diinentaryrocq, This isa poorly 
drainedt·treeless~.periglacial··envirQnmentwith'atbick perma1trost layer~ 

The proposed Point ThomsunGas ·Cycling Project inft~;tru~ture isl()cat:~don the. ancient 
Can11i~gRiveralluvialfan.. Tbisfan Can be divided intoa:ccilstalzone<and ~an inland.zorte (L(3L 
etal1998). The coastal·zonehas been modified·bYCQ~alproce$SeStbr0\1sJroutaperiod when 
se~ lev,els:werebigJ.ter'thanpxesent~, The division bebveenthle coastal,zone'lUldthe inland .zo~e .is 
locatedapproxiJnately 2t03 .Rii (3 tocSktn)so~th ?fthecQa:stlineat31lap~te elevation?! 
25 to 30 feet{ft) (7·10 .. 9.metets •[m]). Wind-oriented lalcesd~~ethe.lan9scape. in the 
Canning Rivercoa.st~lzoneand in th",areawf;stofthe ancient Canning RiveralIuvial'fan~ which' 
startsatthesollthem li.mitttl Mikkelsen Bay. Thaw lake b,:asil.1.s origin.ate in areas. of restricted 
drainag~ where shallowpondsfol11l during 'the wanner s'ammersurface, temperatures. Th~ 

warmer tentperaturesca.use the 1lIlderlyjpggr01mdice to~w'~tinginsubsidence. Most of 
the,sQpQnds ~d lakes :are ,lessth'~4fl<t.2m).deep (lJPXA1995). 

Thaw lakes· are·relativelytmcolmtlon· on the ;CatmingRiveririland ,fan<zolle ·as .cotnpated.to the' 
coastalzo,lle.Smllllbeadedtundra'streams andJdrainages th;ltcmsstheall\lvial··.·rari indiclJtetbat 
PJundc ice is presel1t~ibutJhelackof thaw .lakessuggeststbafithe ijotnmant,'soiltwe.is coarser 
tbanthesoils in,the coastalzone.totheno11h (LGLetal199l8)~, 'Ground ice:'is·:present· ina, lilyer 
above the Pennafr(}st to .~. basei~ftheaetive layer. Thegrotind·jceisgenerally'mtbc £omiaf: 
wedge"ieethlt OOCUl'S the perimeters ofpolygons. OutwashJ:~aterialis f()J.lUdwi'tbin the Canning 
River inlan:€lzone.· A recentg~teebnicalinvestigation: delineated sandy gravel and:8ravel:Y sand 
outwashdepositswitbtraces .6fsUt (DM&A2001).TItese:·depQsits ,ate proposed ·to be the 
mi;1ti'rial'source.·fQf the construction of-roads,airstrip,andpallsfo:r various facilities 

4.2.1Permafros't 

Pennafro$t. is d,efined as the thennalconditio,nof soilor rock: in: which temperatures below.32°F 
(0°C) persist over .at.least two ccniseeutivewintersand the :i:ntervening sununer; moistur·e in the 
fQrm ofwater and gro.undicemay'or may not·be present. Earth·.ma1erialsin tbiscondition. tnay 
be described·aspe~enn.ial1yfr()zent irrespective oftheir water and ice content. 

Although.mean annual air temperature,is basic in detenninirlgpenllafrostdistributioD,.the mean 
annual ground temperatuteisthekey that ·detenriiriespresenc;e·Qt··absencoQrp'cnnaftost. Ground 
temperatures depend ontheclimatichistory~ofan area,thernrlal properties ofthe earth materials, 
depthbeJowtbegroUfidsutface,season,moisture· .Qontent of ,surficialsoils,vegetative '.' cover, 
solar gain during .the summer~and thickness of insulafing ~owlayers i~ the winter. In the 
proJect area, typical ground temperatures at.adepthof25ft ('7~6m) range from .lOOP to 20°F (-12 
OCto -6.1 °C}(LGLetal. 1998). 

Even. in thecold~stparts of Al~ska, .there exists atbiDIayetofsoil known as the active layer. 
This la.yertha\Vseverysummer<andinsulatestbeperm~pst frClIll the ground ·surface'. The 
tbicknessoftbeaQtive: layeron thQNorth Slope varies', inthicJ[mes,slocally,ftomO.5 to 5 tl(lS em 
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to 1.5 m) or more adjacent to significant streams, and can change Wl1etl the surface is disturbed. 
The thickness of the active .layer in the proJect area ranges from less thanlftto5 ft(30 em to 
1.5 m)andaver11.gesabout 2ft(60 ·cm) (LGLetaI. 1998). 

Th~,amQuntt?ficepIesent in the surfici~lpellJlafrost deposits can varyft'o1l1none to nearly 10'0% 
byvQlwne.Theproportionof ice tolllintlral or organic material dep,endsinitiallyonthe water 
present in the material beforefreezing,butduri11g the freezing process (and during annual 
temp~aturecycles) the ice and soil may become segregated. The segregated ice: may take the 
fonnofirregularmasses or lenses. Iee.1enses range in thickness frQIIl less thi\l1 1 in (2.S4 em) to 
several~commonlyf0rntiI1~v~t'ticall.y ()rieJlted~ed8esthat thin downward and may be teI1$ of 
ftdeepanti severalil-wide-at the top (LGLetal 1998). ' 

The.·amo'unt of.ice.·pre~ent.and the soil·type detennines·thethaw.settlement.··behavior·ofa··.s·oil. 
Coars.elygrailled soils (s,and and gravel).:get1~ra11y contain lessice by volw;ne ~d ·expenenceless 
thaw settlement than silty-sands and silt that may typically contain considerable·amounts of ice. 
Purlnga.recent geQt~clJnic~ exp1oratioDprogranlof the Point Thomson. are~ooweverJ ateas 
were··encounteredwhere·considerableicewasfoundincoarsely.grained.,soils,·(DM&A .1997)~ 

'4.2.2 Mainland Shore 

Studies have shown the mainland shoreline in the Point Thomson.area to be relatively stable 
(KinneticLaboratories, Inc. 1983).·This···.stabilityis·primarily due ·to the sheltering effect' of the 
offshore barrier islands. <Spits andblutrs· tend to be moredynamie thatl the low mainland shore. 
Thenun:tero~sl()w-lyiIlgsand and. ,gravel spits located along themainland,shorelinealsoprovide 
protection by dissipating wave andice forces. These spits arefonned., and altered by continuous 
littoral sediment transport and overwashprocesses. Although high erosion rates of the bluffs 
alongtlle mainland~h9relineandthe seawaJ;d sioeof Flaxman Island 118vebeenreported, 
histonealmaps indicate that little change in the shape of the coastline has occurred. In areas 
whereex.ten$ivebluff 'er9sionhas been .observed, thermal erosion was.·' determined to be the 
primary cause·(Kinnetic.Laboratories~ Inc'. 1983). 
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4.3 HYDROLOGY 

The Stames and CanniggRiVet8 bOrd~ftije ~l'I). pomQ1l loftheprojectateaand.the ShaViovik 
Riveds lo~ed abtJ~tSmi (8 IOIi) westofthe proposed "'e.~t Well Pa<llQcatio~ 'I'hc beQdwaters 
of thec;anning,.ltiver.~. i~the~l'(lo~sRang~ja~proximateIY 110 mi(177 knt)south oitha 
coast. .·TheStaines Ri'Vef fonus. ~l alluvial. deltaJ~st .~t of the .proposedproj~ct· .area. The 
Shaviovij{River, from its headwaters in Juniper Creek lethe ¢()3$t,js aboutlQO mi(160 Ion) 
long. Most of th~ flow .. fron) the ... ShaviovikJ~iverapPfl;mi to•. ·.~ischarge into Foggy ..Island.Bay., 
westaf thePoint'Ihomson project area. .Drainage"JU"ea and discharge effect$on LwnsLagoon 
from th~ Canningand·Staines..Rivers·arediscussed,.in. Sectiolr14..4.2.4. 

~~.llli~~rtundra e s are located within thepr6jectar,ea. These tuOOras~axnsare 
generally small, meaudetin&i\t1fldtain into Ia.tpr streams or Lions Lagoon. Forthemostp$1, 
the tundra streams.are confined to a single cbannel,altbol1,gh l{\Cgerstrea:rnsmayhave braided 
channels. M~y tun.dr1\ streams· are beaded,.• meaning.tbat th;eycollsistof'aseri"s'of~a11pollds 
intercotmected.bysholt,nmowstream segments. 

Assunnnarized inS~ecti()n4.2,·VVind·orient~d 1.cs·.·dommatE' the ,landscapein coastal zone of.tb.e 
Point Th()m~area.SoUmtheareaisgenetallYPO()dY~ed4ue to ~esballoWd~thto 
permafrost 8114 tlte:low'slope of the' terrain. Theshal1owt1b,aw lakes,followa cyclic patterniof 
fomandn attdidramag¢~Thtt\y lakesoJ:iginafeftom l()w-c(~terpcJlygQnsandtundm ponds by 
wind..driventhennoka:rSterosion during the warm season (Bri~()n 195·7; :CarsoDatld l-lussey 
1961; Billings;an.d'Pefersbtt 1980)•..·Thawlakes go tbnlugh a qycleofde~elapment7eXPan$i9~ 
draina.ge,· andi revegetation Wltil they are incorporated by ·a,stre8tl1 that~prov_idesconstant 

drainage. IncQntrast to the <:oas411 zone, these tbawlakf~sarerelatively uncommODQD the 
Canning Riv-er inland fmzone. :Small beadedistre8lJ).s anddrainagf.'sethat cros$:'tbealluvialfan 
indicate, that 'ground ice is present. Several of these lakes, in addition tofol1l1erminesites e at, 
Point Thomson and Badami could be used as water sourees for the Point Thonlson project (see 
Figure:3..19)~ . 

4.3._1 S'DowmeltFloods 

Mean..llIll1ual precipitation is appro"imately5 in. (12.7 em) p€~yeatwith total·snowaccumulatioD 
estimated to be approximately' lO·in .(25.4·cm). ~Durfug.·the ·long winter, a substantial 'portion of 
the pre~ipitatjon is lost to sublimation. Due' to the ttansp10rt of snow by.drifting, the a~tual 

amountavailablem apartieular.slt)a11drainag~ .basin· can vary widelY.·depending onthe.·ability·of 
the local reliefto trap snowdrifts. 

During snowmelt, the, initialronoff ()CCUIS<as ~heet.flow ov'er the fr9zengro1Jl1d.surfacewhere 
infiltrationis praetically··nonexi$lent.,Asbreakupcontinues, the'snoWnteltruns over\tbe,frozen 
surface of small·sueal1ls and ponds b-chind snowdrifts~. As breaknpprogresses, ,these small drifts 
tbawor are overtoppe,d~'and theaeeumulated meltwater iSl'eleasedto·n<.lw·doWQstream·until it 
again ponds behind.another·snowdrlft·or:flows into an open water stream orrlver.This ··stor~ge 

andreleaseproees$ tesll1tsin an unsteady .and non-un.ifon:nf1owduring breakup. Typically 
snolVtlleltfloodsoccur,everyyear. 

Onc¢tbe breaknp:crest baspassedaparticulare painton, a stream, the recession is rapid. 
Typically, the flow on a Slnall§trearn two week~after thebl~eakupbrestwillbeless than ·1% of 
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the peak flow,.and the intennittent drai1lages willbe dry within two. weeks. During breakup, the 
bed and banks ofsmalldrainages tend 'to remain frozen, thereby limiting 'erosion.. 

Floods onstnall· stteatnshavehistoricallyoccurredsolely asa result. of snowmelt, which 
respond$, toa rapid seasonal increase in .temperature. As's result, snoWnleltfloods 'ona given 
stre~teh(l toocctrrat aoontthe same time each year. In 1998, nearly all Qfthe streams crested 
on May 29 or 30. Atpeak. stage (water surface elevation) manY of the channels were between 10 
to SO % b10ckedby snow. The·peak diseh,arge appears to have occurred at a lower water surface 
elevati6D, although typically above bankfull (LGL etal. 1998). 

Stnl(Jel~p~9r,;,?\1{$along tile CQast. w4ensno~e1t flo.ods overt1ow. onto $ea ice and drain 
through' holes iii the ice. Due to limited number of holes in the ice, the velocity of the water 
flowing throughthem can be strOllg enough to scour the seabed. The size and shape,of the. scour 
is'dependentupon anumberofparameters~ such as the water depth, overflow depth, and seabed 
soiltype. 

4.3.2 Raiu'faB Floods 

Summer floods are. not anticip,ated to occur on the smaller streams within. the project area. 
Similarsmallstreatnsm the region have not produced floodsbecauseoftherelativ~ly, small 
watershed (drainage basin)~ the low intensity ofthe rainfall, and the large capacity of tundra and 
thaw lakes to absorb and retard run()ff. However" summer floods resulting from unusually, heavy 
precipitation in the Brooks Range occur on rivers such as the Canning, .Staines and Shaviovik 
Rivers. These· floods are not freqllent, but maybe.larger than typical break~up,floods (BPXA 
1995;LGL etal. 1998). 
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