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Date August 13, 2004

Rr. Artony Soott

Department of Natural Hesouwrces
Division of O and Gas

550 West 7" Avenue, Suite 800
Anchorage, Alasks 88501 -« 3580
Ernail Antony Scott@dnr.state abus

EXny

Reference: 187 Gas Pipeline Svyslem — Farbanks to Cook Inlet

Dear Antony:

Faragon Engineering Services ng. (Paragon} has performed a briel enginsering review
and has updated the cost estimals contained in the Stone and Wabster Enginesring
Corporgtion {(Derwer, Colorade JO0 No, 17878.01) document entitisd “Estimalsd Costs
and Ervironmmerntal bnpacts of A Natural Gas Pipeline Bystem Linking Fairbanks With Cook
inlet Area” dated January 198% which was prepared for the Alaska Power Authorily.

The following provides Paragon's updatad oost estimate and summarizes our findings and
recormmenoigtions, relgted o the analysis and review of the shove rglerenced dooument

Executive Bummary

Faragon has attached two up dated ocost summary charts, sach of which updaies the
original 1988 Slone and Webster 167 pipeline syslem’s cost summary exhibit,. The first
chart updates the origmal cost estimate ulilizing the oniginal 5% contingsnoy faclyr and
resuits in an estimated 8844 528 085 tolal installed cost and the second chart updates the
original cost estimste ullizing Parsgor's recommended 0% contingency factor and
resuils 8 S804 8680 008 wial installsd cost.

The 167, 207 and 24" delgiled pipeiing system cost astimaties gre aiso gtigchad for both the

B% and 10% contingenoy casss. Table 1 summarnizes the sstimated cosis for gt of the
above referenced pipeling systems, roundad off o the nearest milion doliars.
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Table 1 ~ Eatimated Pipehne Costs {haly 2004)

Pigeiing Nominal Size Total instalied Cost Total Insisiled Cost
{Incheas} With 5% Contingenay Facior With 10% Cortingeney
{51,000 000} Factor

{51,000 000/8)

16 245 255
20 300 213
5

e

{3

24 37

Table 2 displays the various pipeling sizes and their corrssponding approximate capaciliss
(flowy rades) determinsd by @ very simpie hydradlic modsl, wilizing the universal gas flow
aguation and it is basad on the onginal indst and outlet process condilions.

Table & — Approximate Capacity (Fiow Hale)
Pipsine Nomina! Bize Capanity
{inches) (MMBCFY
15 613
18 {with 1,000 hp of inlet comprassion} H8.3
28 1028
1646

@

Evaluation Criteria and Bsthodology

Paragon nhialed the enginsering review in July 2004 and commaenged by reading the
original January 1289 Stone and Websiesr document i s entirsly. Particular attention was
focused on ths promcel’s argpns! design basis, the assumptions and the related 1888 cost
getimate.

Paragorn updated the original Btone and Webster 1889 project cost iable, containad in

section 1.5 Projgot Cosis, for two different contingenaoy facior cases, Le for the original 5%
cortingency factor case and PES recommended 10% contingenoy facior case.
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The Sions and Websler 167 pipeline system consistad of the fullowing major componsnis:

s One (1) 187, APEEL - X80, iniple random lengih (TRL), slacinic rasistance welkdad
{ERWY, 288 7 miis ong fotal length pipehne ‘syf:;‘-:ez*x rated for 61.3 MMSOFD, The
sngnesning design oniteria s 1440 PSIG MAGE, 14000 PSIG umtmam aparating
pressuye, 685 PSIG downsirsam opsraling pressurs 1o the inist of the cheok metar
and pressurs regulating station, 580 PEIG meter stagtion outlet pressure (Fanbanks
city gaig) The pipsline system 18 chiefly composed of approximately 62 miles of
clasg ong, 0287 nomingl wall thichness, sporoximaisly 211 miles of class two,
344" wall thickness, and approsomastsly 94 mdes of class thwes, 04087 wall
thickngss pips.

s One {1}, upstream {Belugs tie-iny and custody transfer meter stalion rated for 61.3
MMECFD 1,440 PEIG MAOF and 1,000 PBIG normal operating pressura,

s One (1) downstream (Farbanks) checl meter and pmo&w@ eguiating station ratec

for 61.3 MMSOFD, 1,440 PSIG MAOP and operating gt 3 885 PEIG inlel pressurs

a2 :"}5(} PSIG dischargs pressurs.

O (1) marcaptan odonization system

Four (4\ 20" pig E’:zum?‘e 3, o launch 187 pigs.

Four (4 207 pig remaw Vo receive 187 pigs.

"?w:s‘-ﬂr‘iy W {2% YiIgny 't"“ vahve stations fow () complstes with automated lins

braak "rate of decling” pneumatic vabe operators)

125 to 144 fopen out’ {ifew e river and stream orossings.

Mg {9} rairosd Crossngs.

Thrse (3} Gaorge Parks Highway orossings.

Twe {2} aerial orossings.

Approximalely 26,8 miles of designated wetllands (siough areas).

Fouwr (4} construction spreads (3 summer and 1 wirdsr),

Gas distribudion system, wchuding faciliies i approximatsly 12,000 residential

customers, commarcal power plants (Farbanks and the Umvarsity of Alaska) and

ather non-miltary consumers, Note that the 187 hase cass axcludes supdlying fusl
gas W the three poterntial mulitary powsr plants,

s  Ciptional - the addition of an inlet gas comprassor siation rated for 88 3 MMSOF
1440 PSIG MAGR, 1,000 PSIG nommal operating inist p"ﬂ%sum "5136(”} F"x?(;
normal discharge gressurg, apurodmatsty 1,000 hp, (Note, i?m wm;}f%w* siation
@ raquirsd o inorease the 187 pipsling's throughput from 1.3 MMBCFD (o 883
MMEOFD, which is requirsd | the three mililary powsy plan ?:> {Fort Wainwright,
Cielson, and Clear) are connecied 1o the naturat gas distribution system.

g & ¥ 8

& B 8 & B & B

= ae % of 4
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The 1888-1988 Stone and Websler cost estimale’s assumptions arg brefly summarized as
foliows:

s A 5% contingency factor was utilized.

= The owner's cosis wers gesumed o be 2% of the oigl nstalied cost {TIC).

s The snginesring and desgm cosis ware assumad 1o be 3.0% of the tolal insialled
cost (TIC)

¢ The material inspection cost was assumed o he 05% of the iolal instailed ocost
(TG

¢ The fransmission line opergbion and mainienance cost was assumad 1o be 1% of
the totad installed cost (TICY

= The cost gstimate ytilized labor and squipment rates {(Ford Bacon) from the 1288

erg, and wers obiained from the "Alaska Laborers” and Mechanicg” minimum Ratss

of Pay” and the “U.S. Army Corps of Engineers’ Consiruction Equipment Ownership

and Operating Expense Schedule”

The origingl sstimate's overall accuracy level was not indicaled,

8

Farggon uilized the "Project Costs” table found in the ongingl 1888 Sions and Webster
document, section 1.5, page 14, and added naw columns o the summary : '
current astimated costs. The original Btone and Webster costs exdibiled in the ta B OWare
factored 1o arive 8t the current estimated cosis. The faciors utllized o mui@p%y the
numbers in the oolumnsg are shown directly below the respective oonlumns,

The following methodology was ussed 1 determining the sl installed cost of the above
187 referenced pi peém sysiem and appurtenances. Faragon did not estimale the cost of
sach individual pipeling spread {as done by Stone and Webstern), insiead sstimating the
total cost of the entire 2887 mils long pipeling sysiem 38 & whole, The sams basic
assumptions were utilized from the onigingl 1288 Stone and Webster pipsling oost
astimate, except In bwo areas. Paragon added g §2,000,000 additional cost, for an
gnvironmenial mpact statemant (E1B), which is currently deemed o be required. Paragon
giso assumead thal the maority of e anadromous rivers and skream orossings would be
horizontal directionally deifled (HBD) orossings, rather than being constnucisd by the
original open oyt and ’f.mm method {with the am wated  polential pearmit and
sedimeniation issus problems i anadromous streams). Paragon included §30,000,000 in
the astimats HDD the maponty of the rver and stream © m@mg»

in order (o determing the sppropriate mulliphication factors that should be applied o the
“design, nspection and matenals” oolumn and the "construchon” column of the origing

“Project Cosls” isble, Paragon utilized s propristary cost astimating sysiem 10 generste g
Judy 2004 "oonceptual quality” (+- 38% accuracy cost estimate) for the entire 187 pipsline

S Y4 i3 R . i L ~ 4 L4
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systam and s appurtenances. Since the ;.,;3@ ratenal componeant cost 8 a very significant
cost component in any pipsline sysiem's overall oosl, Faragon oblained, and atiicesd
currant July S004 sstimatad ne pips pricing from & pips midl Jor bare ing pipe costs, pipe
fusion borded epoxy (FBE)Y cogting costs and associated raiiroad fransporiation cosis) o
further refineg and improve the overall cost sslimatas acouracy.

As part of the analvsis, ?araqm obigined and briefly reviewesd the currernt igbor and
gouipmant "Ford Bacon” rates fram the “Alaska imh::mm and Msachanics' mirumum Rates
of Pay’ effective April 1, 2004 and the "US. Army Corps of Engineersy’ Construction
Equipment Ownarship and Operating Expense Schaduls Region X7 dated July 2003 and

-~

brisfly “spot checked” some current rates varsus the origingl 1988 sstimate’'s rales,

The proprstary program was again used {o delerrming whal multiphoation faclors shouid be
applied to the onginal Stone and Websler 1888 cost estimate’s “design materigl :»md
nspaction” column and the “construction” oolumn, of the origingl "1.8 Projedt Costs
axhibit, The factor for the “dasign, nspaction and malenals” column was delermined by
adding current material cost and the enginegring snd construction mansgement oosis
{otal ndirect costs), timeas the contingency muliiplication facior, divided by the 1888 cost
for the same dem. The construchion” facior was determined by adding Faragon's current
material cost and the enginsenng a:r"j a‘;mstrucﬁém managemend costs (olgl ndreat
oostal, times the contingency mudtipioation factor, subtracted fram the overall tota! nstalisd
cost, divided by the 1888 construction {.tmt Parag(}n alzn determingd the overall project
multiplication factor thal should be applied 1o the prosotl’s olal estimated cost, by dividing
the current J004 otal installad cost by the 1288 tolal installad cost

i genersl, the “design, squipment and nspection” costs have morsassd by 2 1.95
muttiplier, primardy directly atiribuiable {o the signficant inorease in stasl prices. The oost
of steel v currently very volalile, Hecendly the price of stesl has risen from approximataly
the $500 1o 8800 per ton rangs, o as high as 31,100 per ton, plus an additionsal 3175 per
ton surchargs, sgualing a total of $1.275 per ton cost ~ this s approximately a 98% cost
norease. Paragon oblangd the surrent sstimated msi of pipe, pipe Wai'em; and rai
transportation form ACIPCO (8 UBA pips mull) 1o mprove the scouracy of the cost
astimate.  The guick spol fabor rate comparizon ind z_a&&:j that Alaska’s labor rates have
mmraé?y dechned by aporoximately 5.5% resulling in 8 084 fattor, The wrojent's total
mstatied cost (TIC) has incressad by spprooomately 287% resulling in a8 1.28 facior
Paragon uliized ??‘ss: overal “i 2‘Q muitiphication facior o updais e onginsl options
sompressoyr station's cost sstimats and the gas distrixdion systsr's oost astimate.

i order {o quickly confirm the current esiimated cost of a 1,000 hp gas compressor siglion,
Faragon obtainad the current sguipment pricing of 2 Solar Sawm JOCIE0 COMDIBasor

o NI b ebinr S € § 4
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uriit (31 .20MM sach), exoworks, having an sero-dernvative turbine engine driven centrifugal
GEHE SOMIDTessor (g« maior comprassor sigtion squipmernt cost) i order o evalugie & the
optionat compressor siation's cost. Paragon also obiained the tustorical sl instaliad costs
of recenily construcisd similar compressor stations. The fatiored comprassor stalion's
sstimated cost ik within the current rangs of actuat total installed costs for similar fagilities.

Rooommendations & Considerations

Paragon offers the following recommandgtions  and  thoughts for information and
oonsideratitay

= tThe price of stes! s currently very volalile, and gsoocording o the pipe mills, this
siuation oan be anticipated o continus ints the futurg, especially when considering
such giobal ssuss as the rebuiidhng of irsg, with the potential for material and
equipment  shortages, and the demands of other developing  third  world
requiramants on the workd wide manufacturing and construction infrastruciurs, As
an example of current market conditions, some sisel mills have only provided
auoiations that are valid for & 7-day time period, in lisu of the usual 30 days.

& Faragon obigined and utilized the currsnt July ;2-2‘:{}4 setimatsd cost of pips, pipe
coating, and rail fransport form ACIPCO g U S A pipe mill  In the recent pasi,
ACIPCG has provided Paragon with he basi pricing of the numersus milis
contactad, Howsvar, # may be & worthwhile exercise o solol additional estimated
oricing from additional domestic and internations! pipe mills,

= The pipeling' s malenal designabion 18 currently ALP 5L — X80 having a 60,000 osi
spacfied minimurn yisld strength, which could be charged (o g hughsr visld strength
material, such as AP BL ~ X80 PSL 2 having & 80,000 psai specified minimum yigld
strengt h wihich will reduce: the pipgline’s wall thi ak*w% the tons of steel reguired,
the cost of the pipsline pips, and the transportation costs, all of whnch are significant
cost elements in the pipeling systam's total cost,

s e 1988 cost astimate’'s 5% continganoy factor s deemed o be someawhat low for
# oost estimate with this of this level of aocuwracy {(considering the sigis of the
angingaring and design work in 19388 In practios, g 5% continganoy factor
typically only applisd i the enginsering and desgn work has besn compileted, and if
all of cost slemanis arg firmiy astabhshed and supportad with quotations and the
guaniities of malerigls is firmly sstablished. Paragon is of the opinion thal a
contingency factor woulst be mors typieal and appropriate for cost estimaling

s e previous 3.5% factored engingering and design cost s deemed o be & shightly
overly optimistic estimate of the actugl anticpated enginesring anad design work that
would typically be required. The complete engingernng and design work would

hed 2 - » 3 . 3 s . 5, . . + “
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normatly enial the preparation of the following g construction bid packags,
sguipment  spsofications,  construction  specfications, eguipment data shests,
nstrumentahion data sheets, construction drawings and bills of materials, approved
vendor and oconfradior lists, reguests for egquipment quotations, bid anslyses with
recommendations, purchase wrdsy placement, cortract placament, environmeantal
assistance, route survey, construction survey, as bull survey, right of way and
damages, raffic manggement, construclion managsment, Epechon, permitting,
startup and operating assistance, and "certified as bulll dreawings’ are all required,
as well as probable gssisiance with the Federal Energy Reguilatory Commission
(FERC) filing, and aszsisiancs with the legal aspects of the FERD filing. The origing]
enginesring and design estimated cost did nod mention the funding of an
grvironmaental impadt stgtement (E18) or the reguired compensation (o the State of
Alaska for work assosiated with the project (by stals employess) and the anticipated
parmit, recording, and Tiling fees.

s Fipsiing construciion condractors couid be hweavily engaged i the rebuiiding of rag,
yhwnsver this aclivity commences. Pipsline contractor involvemant could impagt
project pricing and schedule,

s 1w cost of fusl is currently volatile, and rizing, and may be anticipated (o affect the
cost of equipment and malsnals as well 88 ransportation and construction costs.

¢  Pigelne squipment vendors may Do involved in supplying matenals and souipment
for the rebuiiding of brag, and this could impact equipment costs and material
delvary schedulss.

¢ Faragon assumed that rather than apean ool rivars and sireams fwith the assonigied
environmental issues relaling o ansdromous breeding fishy that the msjority of
ihess orossings would be conztrusiad by the horzontal directional dridl lschrsues
CRUSING NG river of stream environmental disturbance, Many orossmngs probably
could only be dore during spedific windows of Hme, potentially reguiring the
construction spraads 10 move ground the areas and remoebilize © the arsa &t 3
different time, all of which would involve additional expense.

=  Paragon assumsed thal gn enwvironmental inpadd sistement would very likely be
reguired and has deamsd # prudent 10 includs the estimated cost for this agtivity In
our estimate.

= The use of "ling breald (rate of decline! man ine vaive pheumalic actusatars gre not
gensrally recommendedt for @ natural gas pipsline systemn, due o the potential for
sarvics nterruphions 0 consumers. A rate of dacline actustors instrumeantation can
fail for various reasons, of & high pesk {rapid) demand (excesading the st point rale)
such 88 3 povwesy plant quickly starling up, oould restlt in the closure of 8 lins break
valve thus shutting down the antire gas supply 1o consumers. Onee shut, thess line
Dreak operstors must be manually reset {Le. re-gpensd). Lins break main line valve
oparators are sspacially not desirable when the reliability issues are considered {l e

5 LY A D e i R : . & e R e b e B oo s Sy . g Fenm ~ 7 £ 4
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when equipment and system statistical mean time 1o failures, probability of failures,
frequency of fadurss, and the conserencss of fatdurss are statistically determined
by & reliability, svailabiiity and maintainabilty siatistical Monte-Carlo type anslyses
{(RAMYY. The reliability of & gas pipsling and distribudion system 8 especially
mportant for major oritical consumers such as elecinic powsy gensraling plands,
which usually specily 8 specific minimum relishilily required for gas feed sources. A
gas supply nterruption could polentially cause major probisms, espedially whan
considaring the expenss, time and good will assogiatad with restarling an entire gas
pipghing and distribution system. H a pipeline ling brake should ever ocour,
sactionalizing valves can be manually cosed {0 soiste the affected section of the
pipaiine. W desired, certain maining saclionalizing vabvas may also e ramolely
aulomaisd and operated from the supervisory control and data scquisition (SCADA)
system, or the leak detection sysiem, Note thel nafural gas i lighter than alr, and
rizes and disperses verlically inio e atmosphere, and dogs not pollute the
snvironment, a3 would & Hoguid spil Paragon mciudsd the cost of four Emerson
Process Management (Shafer) ine bresk operators in tha Paragon cost sstimate,
as did the onginal Stoneg and Websler cost astimats

e Paragon assumed thal major squipment and facdiies (compressors, regulgtors, and
meter systams, o0} are barbed wire fenced and insulated and sutably winterized
fancliosed or contained in insulated, ighted, ventilaled bulidings) Tor use in Alasky’s
wirter envirgnmentsl conditions,

¢ The use of commsrciaily available natural gas “radiant” catalvtic hasters {which arg
desoribed in the origingt estimale’s text for the heating of enclosed areas), which
have sumelimes besn improperly mialled nzdde of enciosed mster stalions,
raguiaior stations, comprassor stations, st are not rated or recommend for thase
areas. The oztalviic heaters have an open Hams mpinging on the high lemperabire
caramic slemeant, which does not meet the Nationa!l Blectric Code’s (NEC) mres
classification requirements {class 1, group D, division 1 or 2} for these hazardous
enclosed areas. Only NEC approved hesgt sources should be utilized inside of

¢ Paragon recommends that a siate of the arl sialistical based leak detachon systam
be used o monitor the pioeling syslem, in lisw of the older mass balance typs
systems. The statistical leak detecton sysiem produces vary fow false alarms when
i comparad o he process passd mass Disnce type leak detaciion software
sysigma, The siglistical legk deteciion system sofiware also “lgams” and
accommuodates pipsiine steady siglte and normal ransient conditions, and further
alarms and determines the size and iooation of the legk. Operalors of the process
simulatsd mass balancs ype leak delsction systems have beern known 2 ignore {or
i off & pipelng system's leak detaction system’s alarms, dus 1o the high number
of falss alarms gensrated by the older provess based lesk delsclion simulstion
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software (which is not an accepiable operating practioe). The cosi of the statistical
ook detsction system has historically baen less than the process-baged systems,

s onfirm that the natural gas supply obiained from the sowrce {(Beluga tis-ind is
adequaisly water dew point dehydrated and hydrocarbon dew poind controlied, in
arder o prevent water and hydrocarbon condensates from forming i the pipsiine
system {(especially during winter condidions) i s undesirable for a natural gas
pipsinge system (o distnibution sysiem) © anter the two-phase fow regime, with the
associated potential for ghsy pressure loss {(and reduced flow ratas), hydrate
formation, intermnal corrosion, and the potential for high BTU content hydrocarbon
houids being delivered 0 g consumer's lower BTU rated gas bumers, with the
potential for & very high flame flars up and highear heat content flamea, polentially
damaging burners. Confinm that the scurce of gas has a high availability {reliabiliby).

z

s i owould be advisable 10 have methano! ingction fadiiies {to prevent hydrates)
nstallad on the gas pipeling systarn, especiaily ¥ the givool dehydration systams of
the natursl gas source could sver deliver "off specification” gas o the pipeline
system during upslream wocess upssls,

o W oany chermumal plants, refinertes, ot could be potentisl consumers and utilize the
natursl gas 88 a feed streamm Tor the chamicg! processas, thess faciiities usuaily will
not accept any mercaptan odorant added in the natural gas feed siream, because
e sulfur compounds quickly Toul the catalysts i the process equipment, causing
oparating problems, high calalyvst maintenance costs, and resullant tost produchion
costs, s typeal ndustrial practios {0 only mercaplan odonze the naturgl gas
stresams disinbuted 10 the consumers {(but not odorize the gas i the mamn pipaline
sysigm.

s The custody transfer meter station shoulkd be equippsd with a gas chromatograph o
sample, anaivze the molal gas composition, determing the gas spaectfic gravity, and
determing e BTLU (hest) conient of ihe gas stream. Many nalural gas loosl
distribution comparnss presantly sell naturgl gas bassd upon the heal cortent
rather than on g volumetnic (otal cumulative flow basis,

= Howould be desirgble conducting seismic analysis during the detailed snginesning
and design phase, as Alaska region 18 g geclogioally aclive s8imis area.

s The Driscopipe, now Chewron-Philiips Chemical Company {CPCharm Ferformance
Pipe), SDR ~ 11, high-density polyvathyiens (HDPE) pipe mentioned for use in the
we-pressurs gas distribution system may be usaed for natural gas ssrvice, Howsaver,
should any solvaling or permsating mvdrocarbon Hauids {such as natural or othay
fuel-gas liquid condensates, oruds of, fugl ol gasoling, diessl, kerosensg,
hydrocarbon fusds, slo ) sver form, or be prasent in greater than 2% concantralions,
the manufaciurer staies thal the hydrocarbon hguids may have 2 strength
waakaning effect on s malenigl The uge of HDPE matensl should be carefully

evatuated, § 2% or greater congentrations of permeating or solvating hydrocarbon

5 LY A D e i R : . & e R e b e B oo s Sy . g Fenm ~ 353 £ 4
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fguids could ever be present in this distnibution piping system. Pipsline winter
aperating lemperatures, gt @ minus 3 foot burlal depth, may be approxdimately 25 °F
and above grade ambient femperstures are historically even oolder, potentially
causing Houid cordensate o form o s distribution sysiem piping.

s Pipsline system hydraulic modehng Dipsime simudations) wtilinng  commerdially
available pipsiing system softwars should be parformed o confirm the pipeling's
sizing. Current “sigte of the &l pipelne system simulstion software should be
uitlized (o confirm the sipsling system's sizing, consiiering both steady stats and
fransient operating conditions, under both winter and summer operating conditions.
The Sions and Wabster (1988) pipeling sizing calculalions were very simplifisd and
slementary. Currant commersial pipehns systam process simulators utihze the
chemical enginesring sgusgtions of siate, and for each pomnt {(node) slong the
pipsiine, determineg the gas pressurs, lompersturs, vapsy fraction, lqust fracton,
and consider the heat transfer affacts of the beal sl anvironment. Thess current
pipsling simulaiion programs performm complele steady sigte and ransient dynamic
pipelng system analysis and have been ublized & many vesrs o detwmine
sipghing sizing snd design. Despenderd on the pipsling hydraulic simulgtion
imodeling) reguired i3 standgrd mdustry prachios 1o employ diffgrent commeraig
software (having differing simulation capabilities) (o simulsle spedific operating
corgdilions, Some commercial programs are deemed bellter than others for cerlain
spaoific engingering simulalion nesds, such as pipeline bwo-phase flow modehng.

¢ The gverall socuracy “confidence lavel of the cost estimats carn be further improved
by performing some addiionst work, inwvolving  the further  solicitation and
cantfimation of the slemental cost pricng structurs, which comprises the estimals.
Yarifying rmost of the major matenal construchon, and sarvices costs would provide
a narrowead {reduced) overall confidence interval, and improve the overall accursoy
ved of the cost estimats. In addiion, the cost estimale’s accurany can be further
mproved by updating i after the complation of the preliminary enginesring and
design work and / or after the detalled engineering and design ohaseas of the work,
Thess dams would serve 1o improve e sstimaie’s overall acouracy al sach stage
of the work {oonfidence level} by providing improved proiect definition and compiste
spacification.

s 1he Stone and Webster document mertions 125 streamsz and rivers in one sechion
and then mentions 144 streams and rivers in g different section. This 8 an
moonsistency mn the lexd

s The Stons and Websler distrnbution system oot estimate did not contain much
detal indicating how the cost astimale was dernved for this system

o~
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PARAGON

Paragon Enginsering Ssrvices, Ingc.
189777 Clay Read

Houston, Texas T7041-84%87

{713} B7 51000

FAX {T13} 5758910

Sinceraly,

Thomas F. Cross, P.E.
Yice President of On-Shore Pipslinge engingsring

Altachmeants:

Alaskg Cost Chart

Aaska Cost Chant 2

167 Fipgline Cost Estirnate w/i% contingsnoy
157 Pipeling Cost Estimale w/0% oontingancy
297 Fipeling Cost Estimals wi% contingenoy
227 Fipeting Cosi Estirmale w/i0% conlingsnoy
247 Fipeling Cost Estirnals wi% contingenoy
247 Fipeting Cost Estimate w/il% contingsnoy
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