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FRED. H. TIBBETTS
CIVIL ENGINEER

ALASKA COMMERCIAL BUILDING
SAN FRANCISCO, CALIF.

SUBJECT

Pebruary 28, 1929

‘ sashorace L gat B Powelr Wes InG ey
ANGROLARS,

| sentlenans

his letter of crapamittal sumcariszes in goneidsrable detall

the acgumpanying report on your Suopsny's pydre-eiactric puwey PO Jeut .
o e AnGhOrage Light

nrage, slnska, bO farnish electrie pover

% Power Company 18 gonatrnsting a

hydro~elactric poser projeet near Anon
1 Tor the shops and headquarters of the Jlnsds sallroad, Tor the town of Anoh rage,
“amﬂ' in the ‘uture, for 8 minlng and agrisultural reglon to the northoard,
of abuub 3000 populatl B, losated on tldewater, with estab-

 Anshorage is s bown
somuarcisl snterprises, snd cavorably situn®ed

lished rishing, fur trading ard
and probably agriculiural,
project wis gripsnized tu LVED undar Line

in 2 mining, b Lng, alatrich.

2. Ing present
iesdgrahip of iie srgsent uponldant, Mr, Fraak I, deed. A fedoral Power Jommlpziion

and the project has buen finasoed te the =xtent of

| llcanse nas baon ohtalned
jnvestment baniess of San Fransisco.

Goopanyy

| ¥1,250,000 by qugseli-belvin
was boen designed and 13 pelng coratructied by

4, The o jent
. the englrgering FIFD @i ¥red He Pib-atts, of San Jrane lsoc, consistivg of -
; 3 Yo

!

4 yred #, fibvetls
i sulph 4, cmdsworth
ﬂlN 14‘\ j- » ‘“@‘-.-‘d
Josenhn now
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Because of Whe remobe and dlrfieult sonsiruction wors invelvei, ir. vood, has
taken perseral charge of all gonstruotion work in dlasga,  ihe dams and pover

house are velag sonstrucied by Jaspor-; ey Curpany, gontractors of ‘an Francisso,

| and the aoaagtruetion work on tng pOwWer ilne and tunnel is belng bandled under the

| direot supsrvision of Mr, Frank 1. Reea, fresldent of the Company. At he date

of thils report, ‘eabruary, 1949, the consirustlion work e well wder way and the
gyctem 1s e.pecled W Le roady for service durivg the coming sumner,

4, Although small, the project sortalng nearly all of the prinaipal
physionl elements usually round in wajor developwents. Lhe lglutna diver will
ne ropulated for storage purposes by the construstion of an earth dam, 15 feet
high at Lhe cutlet of “klutne Lake, a nstural yeservolr with an sres of about
five squsre niles, thus produsing storage of about 16,500 move feet, or sufflcient
to insure s misimum regulated flow of 210 second feet, .even miles downabremm
frow the loke, water wili be rmiged and diverted by 2 songrete, variable radius,
aroh dam sbout 60 feut nigh and will pass thanoe through s tunnel, about 1900 feet
long, terminating ln an 860 fout stesl pensiuoxk B4 inghes ln dlaseter, wolsh will
lead Lo the power plant, lvcated at aporoxinntely tidal elevation and adjasent Lo
the Goverament sallrosd, Tue aifective nead wili be about £30 feut.

& power @ill be generated, in a modern, reinforced conerete
bullding, by F;Lton, horisontal, reastion turbines of 1600 oo vapacity each, direct
somnea ed to General Elestrie generators of 1000 1.4, eash, Power will be trans~
mittod avout 26 milcg to AnchoFa@ OVer @ 35,000 volt live sarcied on wouden poles,
Transforvers, subsiations and suxiliary equipment are provided st eithor end of tre
transmission 1ine,

6., The pro ect is decigned for 6007 lnstalied horse power but the

4
oA
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initial instsliastion wil inelude but oue of fouwy arosesed 15070 E.o. turbice

wnits, otorage rogmistlon ot the lake wili we suffisisnt for three units, or a

4500 1,7, installation, while the dlversion dem and tunvel wil hnavs capaslty
sufficiont for the evtire 6000 L,v. lnstalistion. Uf the Lwo proposed pen-

stooks, oneh designed to sup ly wWwo turblues, only one will be lostalled inmediately.

i

Ihe penstock, bulidlags, substatlons, ard tracsmisslon lise wil. be sufficlent Tor
two of the proposed units, or 3000 H,7, panasity. Mhe turbing, gescrator, aod

transforseras Ln the initial cons wustion will ocorraspond to a 1BOG ©,°, instaliation,

or npg-quartar of the ultimate sapacity, The {nitisl capazlty oan be doubled within

& short time and i any season of the yene by duplicating, at the power LOUSe, which

i aow belany sonatrucied, the poshanioal units-~ turblne, gen ailor and transforners.,

7. The setiosted sonstruction cost of the yresent proposed in-

stallaticn is about (375,000, If the total inventmant, inaluding finacoing, organ~

fzation and leusl exzpenses, should be 450,000, then Yhe averags Pivet oot for the

inltial insisliation of 1BOO 2,7, wounld he LB00 par T, L8 roon ne Lhe warket

Justifles, rowever, the instal iation gan be doubled ir sanaclty st an adiitional

expenditure of dut a little ovar JB0,000, reducling Lhw gost por installed horse

power to about $170, a figore which then gompares very faverably with sostk hydro-

alectrie powsr installations on Bhe paaifle Uonst, and this in splte of tne fast

that sonstrustion costs lu alaska aprenf Lo exeesi Gusls elugshareg on the faclfie

Jeast on slmilar prejests by about 205 to A

§, Tae town of Asshorage ard the Alaske dailrosd shope are now

suppiled 1th expensive, steno~generated powsld, fornished by & Jovernuent-owned

plant, ‘soo-ds of power sunsamption ror the past & years are avsllable, Ihe

glty of Anchorage now uses about 800,000 K uaile por your, and Los rallroad about

11




526,000 1,0, For tals oovbined losd the jesk domand is about BT K., The
avorage dally load ‘mctor is about B0 and the anvual load Tactor abont 285, It

ig telleved that the unatural growth of the Lown, tosether with extension of sorvice
due to reinced power rates, will result in a standy inereass in conswsption.

Other notentisl sarketa are the soal wnd cold wining distriots and the dalanuska
agrisultural solley to the norvibeast,

Y Ihg town of Asehorage sas contracted to buy who lesais powsr for
tie nest 15 years at rates varylsg frow 2fs per i for heating to 6o par KiE for
lighting, It ls eativated tﬁat awtual groas rovepues for the Ilrst five years
of opsration from exlating ounsvmors tualuding the Ainska allrowd will begln
with avoub (&6,000 per year and inarsase in the five yours te about BE,000 per
vear. The sstinzsted axnual operating cost of une aystem 18 (19,400 par year, and
fized charges, inoluding deprescistlom, malotsna ne, ilneursnes and taves, are esti-
mated during the firet flve yesrs st about 19,600 to 1,300 per year. ing
annual net lnsose duplng the Clrst [lve years of oporation, as daduced from the
wbove rignres, shonld vary fron about S27,300 In tne Tleat year, 0 441,300 In
the fifth year, sguivelent to a not yield on the 450,000 Investanent ranging from

hql,- Lo 9;2}%"

Yory roopectfully,

hled fnpireer,
anehorape Light & Powsy Soupany

|




N | C
LIST OF MINES 8 PROSPECTS-WILLOW CREEK DISTRICT
CAS PER EXHIBIT ' OF FEBRUARY 1926)
' co 27 WAR Bany
2 [Ss) 28 LULKY SHOT |
1 29 GARTHOLF |
4 30 NEWMAN & MILLER '
5 31 THORPE
6 DAVE 32 SNOW BIRD
7 MAMMOTH 33 HANSEN
B MATANUSKA 34 CONSOLIDATED Tion g > |
9 MILLER 35 YELLO > e
\*@L\ 10 PEERLESS 36 BRASSEL 4 L
11 ROSENTHAL 37 HOLLAND & LONG L
HOUGH 38 BRASSEL & NEWMAN
13 FERAN GOLD MINING €O 39 KELLY PROSPECT Govl
14 RUTLAND  CLAIMS 40 AP /¥ ey ENT 3 0
15 GRANT GOLD MINING CO 41 C BARTHOLF ! sk vy 5 QY
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GHAPIER I

The Angchorage Lisht & Power Corpany is oonstrusting » hydre-elsstrie power
project uesr the town of Anehorage, Alsska, It will furcish elestrie powor and
oleetrie llghting to the shops snd hesdquariers of the Alaska Rallread and the
town of Anchorage, Alaska, snd probably in the future $o & produstive mining
region northeast of Amchorage, In the tercitory served by the power eo:pany
thers nre alse, particularly to the morth, large areas of fertile land which
it is hoped In the usar future will enable pxtensive agricouitural developments,

Imued iately wpom eompletion ¢f the power phant, service will commence
to the town of Anohorage and the Govermment dellroad, whieh have haretofore
baen served by & stoam plant. By progrossive additions of travsmission lines
it s hoped that service will gradually be extended to the wines and surrounding
territory, v is expecisd that the low rates for powsr, winleh the company will
be able to offer, will greatly stimmlate the use of slectric pbwar in the whole
area, and thereby promote the develepwent of mining and lndustries, and csuse a
substantial acceleratlon of seneral progress ln the whole commmity, 4t the
same time the project should besowe a profitable enterprise for its promoters,

LoGARIGH
The project is located near the town of Anchorage, at ths head of

Cock Inlet, the deepest lndentation on the southerly soast of Continental Alasua,

(See Prontispiece), Knik Arm, an eztenalon of the inlet, runs inland in s

noriheasteriy direction an nﬁﬁitianal 40 miles with an average width of nbout

5 wiles, (see 2late 1),

At the nead of the arm two rivers enter,the Matanuska and




Xnik, both of which have thelr crigin in glaclers on the norths ly slom

o7 the Jhuygach Wountalns, which luervene between the Mntsnusks Valiey and
Pringe willlsm Sound on the wain goast, 4 pusber of swaller streams drain-
ing the northerly slupe of the mountalns, also enter Knlk 4rm belwesn Anchorage
and the wouth of the Kolk River. 411 of them emsrge Lfrom decp canyons at
elevations tut little sbove tide water and flow acress 2 plain twoe to three
miles in width, bordering the southerly shore of Wnik Arm. e largest of
the smalier stroame 1s the Hxlutna dlver, which eunters the irm sbout 4 miles
below lts head, This stresm has s well mmzm sumver flow and 8 rapld
f2ll in its lower th.,,'_ making - it partioularly ffmvohbl‘e i"br esonomic
power development, snd reseltig in 1ts selection for the first prelest to be

undertaken by the snchorage Light & Power Goupany.

The poser plant wil) have a sentral locatlon with respeet to
probable ultimnte centaers of power consumptlon, The first transmission line
wil: mmlia 2 southweste 1y dlrection about 26 miles to Anohorage and sub-
soguent 1ines will extend wortheasterly to %.‘h«s' Yatannska coal fleld on the

Matanusks %iver, and northerly to the Willow Creck qusirtn mining disteieot and

the Matanueks agrioultural srea.

The town of Ansnorage, Wwioleh has aslresdy ;:pnt;rwtg_d te buy power
from the new Goujany, thereby sssuring lmeedlate luncose, is logated gentrally

on the southerly e¢oast ling of Continental alaam. Jituated nt the head of




| Gook Iniet, 1t is eloser Lo lue interior of ilasks than any of the other

| geaport towne. Iis losation was sriginally selested by the Alssza Eailroad
? Oomuiz:ion 38 the most desirable polnt lor aonztraatlon of ite shops and

| hesdquarters. whem sonstruction of the rallrosd was undortaken by the United

; L States Uovermsent in L3156,

e town 1@ losated om o low gravelly nintesu on the southerly
I8 bank o Enik arm, neer its jmnation with Uok Inlel,  he site nas bosn lald
out in rectangular blocks in assordance with n eareful ¥ worked cut olty plan.

The strocts syre whde and the impertant ones paved .

In 1920, five yeurs after the town wns started, the United States
consug gave Lts population as 168866, he .resent copulstlion ls pebimatod at
00, lzdleating & rapld growti . The developnent of the town in the pest has,
e oovurse, been closaly reiuted vo the gorstroction program of the Alaskea
dailroad Commission, but the gounbinued prospevity of Ve scurmnity, since
setive prosesution oY the rallrosd work ceased, indioates that its future pros-

serity Ls assured by the industries snd satural resu rees of the reglon,

The waters of Cook Inlet are open to navigation moat of the

year, and a lurge velume of water bOrne rreignt has besu handled throngh the

Anghurage docks. Shipping is somewnat hampered by the Lides ¢hich have an

extreme range of about 40 reet, purin: the coldest onths of the winter

pragticaliy sll navigation is digeontinned, Althuugh the surfase of Geok Inlat

16







 ia ngver [rozem GVer, due to the seavy %idal flow, navigstion ls al times

wade extr mely dangarons vy the [resence of grest owabers of Bl oaoks of broken

ioe oarried in avd cut by vhe tidal ourrent,

Jrelibht and passenger gorvice is ralntalned throughout the year by

the Alasks Anllrond which extonds 356 miles norbherly to Palrbauus, the

patropolls of the interior, and 1.4 wiles southerly t¢ deward on the nain

coant, from woleh pord ghi-s sall rogularly ror sestile gnd other scuthern

ports, buring the sumoer, 5 power vont service, subeidized by toe Territory,

wakes reguler triys from ipohorage Lo vther polnte on seck Inlet, An aly

transport Gumoany provides pugular passenger gomeuni alion with many polnts

in the luterior.

she olimate of Anchorage s typlsal of northern sountries, although

temooratures are graatly wpdified by the proximity of the ogean, The mean

tempsrnture 1n July 18 avout 57°, with an ooorsional maxiwam of 807, while the
mean temparature ln Janwary 1g about 9° above Bero, with an occaslonal minimws
as low as 36° balow. The mean anoual prosipluation is 14.3 Inches, about 2/3

o wnigh voeurs in the form s paln during the sumwer. <he winker snow fall

sigregates aboub 6 inches. (Jee Ohapter 111 ror furthar dste on preeipitation).
During the long Jeys 5 the swnser gesnon, vegetation Lrows rapidly end oultl-
vation of geasunal orops ig reamarkably produstive. Large quantiiles of the

hardier vegetables and geroals Bre sroiuced in the rarming aress nearby, (Dee

Plg. 4).



inehorage 1s a trading center of importanoe and has & varlsty

of industrial developments, lnciuding fish oanreries, raillrosd shops, fur

traders headquarters and headquarters for the ¢

The fishing industry on Jook Inlet is becomlng of great importarce,

iwo salmon eauneries are locnted at Anchorage with a dail iy capaclty during the

Sesson of over 3000 ¢ases. These ganneries smploy during the saasgor over

200 people, ir addition t0 & 1arge namber of fighe men sud boatmeu,

Ihe hesdquarters of the Alasika Hsilroad ars at azehorage, includin

9 @*
very iarge snd well squipped repaly shups and terminal facilities, ne woll as

the o fflces of the sdministratlve and oporating staffs,

vur trading 18 an impor bant puginess, In addition to the furs
of wild anisals brought in in 1large quaniities by trappers, there is a well
arnlog pusiness, whers sllver foxes snd minks are

@stablished and goling fur f

Malsed in captivity,

The headguarters of the Alaska Guldes asscolatiom leg at Anshorace
snd it is here that the pest hunte:ss grom sll percts of the world start on well
e uipped expeditions in goareh of moose and the groat brown Zodlsk bdears,

inohorage is also an tmportant distribution point fer wercantile
Alstribution of provisions, supplied. and sporting, mining, trapuing, hunting

2 progpesting equipment.

The Anchoy age fotel i# the
1 guarters of the globe.

pest known in alaske snd annually

®htertains thousands of tourists grom al

quipment of sportswen's expeditiuns,




Immediately tributary to inshurage is & lurge mining and

f agricultural reglon containi.g groat natural resuurdes. The Hatanuaka
| aoal flelds contalm the only acoessible depoalt of nigh grade steam aod
:1 soking soal in Alagka,  Jeans eron B to 30 feet in thlekmes: are tc be
found over mn area of about 46 square pllen, The willow Creek guarts

| ; mining district is rioh in winersls, as yet larcely undeveloped. Many
mowntainous sress in sight of Ancborage sbound with oy baaring anlmals
Yor professional Lrapners, and with bear, motse, oLk, mountain sheoy,

mowntaln ponts, e#he,., for sportomen and hunters,

fhe Matanusksa Yalley, tem or ritoen wiles beyond the poway
plant, is one of the mosb prowialng agrioultural prospects in 4dlaska, It

containg & large area of level land of good quality. Phe Governnent

Agricultural Zxperlinent station has fally demonstrated the faot that elimste

and soll condlitions are suitable for tha valsing of wheat, barley, potatoes

and other vegetables aud for dairying and stotk ralsiog. It is coufldently

sxpeoted that thls sectlon @111, in the near guture, bave an important

agrioul tural aevaelooment .

At the present L1me, the town of Anshorape rogelved eleootrie pover

vloe frow the steam goverating nlant bailt snd operated by the Alaska

and lighting ser

N
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wailroad. Zhe elestricel digtrivation system Was sonstructed by the rallrosd

and 1s wow oporated by the town ander lease, current at 2300 velts ls purchased

st wholesale rates and distributed to CONSUMSTS at 1% to 16 cents ner w.w.h,

The service has apisrently been gatiafastory but the necessarily nigh rates

for stoam-generated power HAVe greatly pagtricted 1te use for purposes other

than Ligbhbing.

Phe Anchorage pignt & Power Gowpany was organized in 1DE3

ne territory of Alaskn by & @rouwp of loonl msn undar the

bocawe 1te sresident. lovestigations were

Wnder the ilaws of ©
leadership of ¥r. svank L. deowd, Who
lmmedi«tely comsaused WO determine tne pepsibilities of hydro-electrio power
on the iklutne dlver, waieh a6 been selested §a the logieal strsam for the
@oupany's initlsd development, snd steps weve Lakenm toward asquisitiom of

sermits needed pefore construction work conld start,

necessary rights of way wnd

sinse @ Lurge pard of the works of the cuntesplated project
will ha looated oM Govarnmen’ land, 1t was nessssary to obtaln a llecense from
the Pedoral Power Comuissiof, granting rights of way and nermltting dlversion
of the river for power AUPPOBOS . Application was vade bo the Oomulssion by
Wr, ‘ramk 1. Reed, prosident of the @urnauy, and @ sralimizsry vermit establish~

om Maroh 8, 1923, @he terms of tha permit aalled for

ing priority was issusd

-
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extended investigmtions of the -rojest by the applicant and the submission
. within two years of maps, estimstes ind financing plans suf lclent to form
% busis for decision as to granting of She llcense. 4in engineer, ¥r, iohert

Howes, of ieattle, was employed to make s leld lnvestigation, and prepare

necesssry preliminury plans and sstimates, Mr, Howes uads a very thorough

study of the power market, prupored 2 preliminary nrolest cap and swimltted
an sxeelient report, insluvdiny cost estimates of tie srojeet, all of wihigh
weare trapsmitted to the Fower Comslasion in due time, However, cortain
roquired data and sn acceptable plam of finaneing were still lacking whem

the oermit period expired. On a showlng of reasonsble diligence, twe er~
~ tonsions of tlme were granted, one on Mareh Z, 1925, and ore in 1928,  The

license desizoated "4y SH0-ilaska” was (inmally lssued on Ogteber 12, 1028,

ihe finaneial structure of the organlization ealls for a

sapitaiisntion of §1,450,0 O made up as follows:

Flrst notgage, 7o bonds, raturing in 1943 480,006

proferred stock, 8% cvmmlative, $100 par value 260,000

Gommen stosk, $10 par value ~E00,0% )
w1,580,000

Por the Immedlate comstractlon PrOEEMe it is planned to Lavue ouly & nortion

Of tha avthorised securitlies.
A large purt of the compon and oreferred stock waw:;nf:au.riboa

by residents of Anchersge and vielsity. The %onds and s nortlon of the procs

ateok wore hendlasd by the ugsei~Colvin Cocpany, Investwent Counsellors, of

NS
>




Jan froanclsso, Jalifornin, ¥y nnil thalyr own gation with the finaneing, the

duseel>iolvin Gompany has 0 aupopd 8N autive interest 1n the affalra of the

aprporntlion,

of tha Snupany’s project on

fos inltial ategs 1B A@VELO pment

the Sklutme River will jpaiude ali of the maln elewsuts of the isual aydro-
gieatric development. Jtorage will be seoviaed B songtrustion of & dam at
tne cutlet of BKlntes LOKS 1oontad gpuut 12 wlles above the mouth of the
pt stroam fiow will be regulated by 2 suitable neadpate.

apout & mlles 8puve ¢he mouth of the river, a

river, at woieh pol

sbout 7 miles downsbcoewb and
somsrete diversion gam wiil be aouauru@ted gu divertd Lhe whole or = portion

nbo 2 tunoel, whish will pass under the ridwe

of the flow of the river 1

tha shore of Emlk Avdte dege the outlet portal cof

separating the river frow
extend down the slope to its Inter-

the tunnel, two pemetosks pltimately will

geotion with the plain pordering tide WateTs wnere the power heuse will be

losated, Water 41 sanaryed frow the pows: BUURE

following & DALY
ine wain features of the devalopment

wii. be cenducted through a

: gl wator eourse to its int of
chagnel sbout one mile londs po

up er eni of Knlk AXd.

gubranoe into Lhe
srojeat Wap suumitted nerewlth as

as desoribed are gnown on the peneral

aescriptions are coutained in Ohapter V.

¥late Jo. 1 and gompl ote

ouring the ¢all of 1928, prqliminary work was actively JOW G0 Gl

™y 0y
£ VI




with the purpose of starting the orinolpal construstion features during the
winter. It was necessary to congtruet the storage  aw ab Sklutna Lake during
the winter so as to be prepsred to contrel the fluw of the river during the
runofi peried 1n the sprimg of 1929, when active construstlon of the diversion
dam snd tusnel inlet would be under way. It was also desirable to earry on
the driving of the tunnel during the winter, sinee this work wonld necesswrlly
re:uire several monthe, The schedule of uperstions was worked ouil with the

objest of ecmpleting the project in the suncer of 1929,

in order to provide power for drivioyg the tunrel and for other
operations st the power house and diversion dam, the transmigsion line from
inghorage to the power honse site was first sonstrusted. Arrangsuents wers
wade to obtaln power from the steam plant at Anchorage snd somnscticns were
made for sonineting it over the new lime during the sonstrustion perled, The
transmiseion line, inoluding bemporary substations, wag sbarted On Sentember

17, 1928, with gonpsny forees under the diveotion of Mr, ¥ramk [, Heed, and

finally somploted and tested on Decenber 31, 1928,

On Ootoher 3, 1928, a general contrast was awsrded to the

Jasper-stacy Gompany of San rancisec, Salifornis, covering all work onm the

orojest ercept the transmission line and tunnel,. Camps were lmmeilately estab-

lished at the power house site and at Fklutna Lake, Materlals and egulpment

were obtalmed for sonstrustion of the storsge dam and for sreliminary work ou

the diversion dams and msohinery and equipwent for tunrel driving wers installed,




Juring the prasest winter it Is proposed to eomplote tha storapge
dam, to construct the base of the diversion dam, and to drive the major
portion of the diversion tumsel, the latter work to be sone by sunimny Moraes,

Broavation for the power house and sengtook will sleo né eomnlote: ,

E}r‘ ot i

The construction of the power honse ond nenstook and remalning
work on the dlversion dam srd tun.el will be Goupleted in the spyring of 1928,
he lweediate installstion will imcinde only one generating wnit at the power
plant,  The dbullding, hewever, will be consiructed to accommodate two unitg,
and the penstook and tall vace will also have sufrflelent can=aity to handle
the water reqmiced for two units of 1000 kilowatis emeh. The diversionm dum
snd tunnel are desipgned to previde sufclelent water for four units, The

brunsmission line to Anohorage will carry the oulput of two units, slthough

the sub~stutiom Lransfurmers will have sufficient capaclty to handle the

cutput of only oue.

snlargement of the plant to double ite imltial snoncity will
roadlly be sffested by installing an additional generatimg anit st the power

house and providing additlonal teansforsers st the sub~stations bringing the

whole imstallation to 2000 k., capzeity. Ihls will be accomplished at very

moderate expense, due to the faot that wust of the construoction work, inelud-




inz maohinery foundstions will already have beem completed rfof the largser

inatallation, For the servise of new gsom unities, additlonal transmisaion

lines are plemned, extending in a northessterly direation towsrd Hatunusis

and Jillow Creek, It 1s probable that the first extension of thls wind

will be undertaken in the latter pert of the present year.

ihem power sales lueresse Yo the polnt whers more Lhan 2050 xllo-

watts are regnire: st the gemerating nlant, 1t will Yo nesessury to enlurge

the nower house snd »ut in one or wove additional wmits, it the »ame tinme

& new renstosk will be required extending from the tuanel portal to the power

houge, Mo enlarcemsat of the tuncel, intake struoture, or diversion dam

will be necesssry, Some enlsrgement of the storaze 0anselty at Sklutna Laxe

may them be required depeniing uwoon the results of further Investigmtion of

the water sup ly after additional records sre available,



GHaPesa LI

Juring early stages of development of the Lcintna iver hydre-eleotric
projeat, the ensrgy genersted wili be used pringisally in the town of inchorasge
for llghting, heating, domestle appliances, aud operation of mschinery in
stores and shops, insluding the large shups of the Llaska Hallroad, 411 of
these uses vary widely during the dsy and from wenth to wonth during the year,

Fortunstely, records of cperationm of the existing system In imohorage are

available, which glve vory useful infermation rogarding load varistions to be

provided ror, Oummsries of these rosords are ireludad with the following dis-

Sussions of the scvarﬁl markets which the Anchorage Light & Power Company will

Barve,

om July 18, 1987, the gown Soureil of lnshorage peosed Ord inanne

io, 68, woich sdopted s ocontrast for purchsgs of power from the Anshorage Llght
& Powsr Qovpany for distridution t0 sonsuwers In the town nd for samisipal

Prposes, Ihe centrast provided thal parvice must dommence within two years,
bt a posgible extension f one additional year was ineluded to becowe effective
only {n sase the oo-pany had nade gubatantlal progress within the two year
period, The sontrsot has a ife of 15 years, commencing from the date on whish

rhe maln provisions of the contrast ure smwmearised

2/

astual service is commenced.

below,




Gurrent will be sold to the town at the followlng ratas fop

Varicus types of servises

Lighting, pencral 6f per L...H.
Industrial Power 4 "
vJomsatic Heating and Jooking Bl '
dunloipal llghting sod pumping 4s :

flectriocal energy le to be 2300 velt, 3 poase, 50 cycle altoraeting current,
i{he @u pany agrees to make provision ror an suxlllary plumt for servige in
¢ase of fallure, shut down, or iuadequady of tue uydro-electrie syvtem, ke

town will continue to oporate the préseut distribvution syetem under It exiating

lease frowm the Alasgs sailroad Comsission, the lesss having recently boen ey
tended to cover the same period of tlme s3 wpeoliled in the contrast with the

POwer ocmpany, Dellvery of the power will be wade ut Lhe Soupany’s sub-stmtion
in inchorage but payment will be based on meter resdings at sctual points of

use, Tronsmission losses botween the sub-statlion and pointe of use are to ba
borne by the power eorpany up to o maximum of 105,  Losses in sxeess of ) %

Will be pald for by the towm through an snnual accounting and adjestment,

in addition to the industrial aud doxestle sorvive, a considerable

Wount of power is used for the uperatlonm of the oliy pusplng plant, whieh

Mpnlles water for domestic use sharoughout the town. Ou Flate 2 the l.owep

%urve pgpresents the coubined wonthiy power ounswaptlon I6r oparation of the

Pamping plant and for the utber uses within the wh, during the seriod from

Ty €3
P

i




Degecber 1922 to day 1928 as obtrined Cron exiating resords. The wide

variation betwoen summer and winter shown by the ourve 1s the oifest prineipaliy
of the lighting and neating londs, the pumping plant load being fairly wniform |
Snroughont the year, The following tabulation, Table Ho, 1, shows the

annwal oconswmption of power hy the town of anchorage for publie sarvise und

for pumplng plapt operation during the four years from 19235 te 1ua7, he
total for esoh year 1s shown and, for eagh of Loe tWo services and fur the

combiref total, the vercentage change In the total load from yeor to year is

indlonted,
DaBLE.L

P ALORRICAL SEIAGY K WOF ABSHOGAGE

Yeurs 1925 to 1927 Incl,
1933 ‘N’m o %7,9% e ‘?31'006 -
isze 508,000  + 1.8 283,000 ~1,4 786,000 + -8
19286 474,000 - 5.8 320,000 +13.1 794,00 ¥1,0
1926 468,000 w 3.9 £4%,000 - 8.4 761,000 4,1
1s27 482,000  + 3,0 513,000 v 6,8 798,000 +4 5

HALTD FUIUEE INOSTANE

he above flgures for power consumpbice i the town vi augnorage do
ot lndlenie sny very pronounced tremd. 4 conslavrable dedrosse of consumption
in 1926 was followed vy n similar incresse i1 1987,  Jartial rescrds for the
Year 1528 fndicate s totsl consmsption vi apowoxloabely ‘Lo same wmount ue 1927,
It would seem likely that, under existlug gondibion® e 10 rates sud serviae,

A mazimmm rate of consumption may hsve Dbuen CHacned «



4ith the reiuced rates wilsh should beeore effestive alter

the dellvery of hydro-sleotrle power cOMIONAas, it is ressonnble to axpect

Fhat thore will be a rapid inoroase in the use «f power, particulsrly for

domestic purposes, such os neating and sooking. Bnsed on avallable infor-

wation regarding lnsrease of gorvice wnder gimllar oonditions in other leaall-

ties, it 1o velleved safe O sgsume that, during the First five yeurs at least
§ 5

the consuwption of energy for 1ighting and hesting will lneresse 10: esch year,
In the oase of the urrent used for the sity puwping plant, the ingrsase of

songumption will be less raplds depending largely upon the growth In populstion.
Hovever, the reduced govst of pumping wil) undoubtedly emsvurage substantial

aduitional use of water and an annual lnercase of 6% per year during the initlal

cnsldered 8 sonservative watlmate. The percsntage in-

five yesr period is ¢
stiweben ui provabls insome presented in

Sroases wmentioned have BouE uageld in @

@ later chaphber.

rallresd is using for iis own purpcses

nt tima Lhe

it the prese

half of the total power geporated st Lte steam plant, the

stumewhot less than
ne existivng plant, joented withiy the ralle

balsnse being sold te the LOWD.
road yards, 18 steam driven, soal being used for heating the boliers, OJosts of
ost for 1923 delng estimated st slightly

operation nave been high, the average ¢

over 7y per K.ieie goneratod.

in mgrooment 186 peen resched betusev the railrosd mancgenent
and the Aneho rAgo Licht & Powod Sonany e providiong for sale of powsr to the
railpoad for all of fre proent uses. Lhis agreement hus ot been set ferth



in & formsl oontract, bub is embodied in currespenience belwven thy ouvmp

upd vhy offlolals of the rallvesd. 4 £lat rate of & per K.u.i. uss boen

sot for all power used., Lb ig understood that the provent stems plant will

bo wsintsined by the rallrosd in eperatiug eoudition after the new eorpany

it wili be yvalisble for use la ocase 0 Inteyr~

couiances operation aud that

raptions of the hydro~al s tric Borvice.

Ulate o shoss & Breph of wonbthly coususpiicn of eletbr.cliy
by the rallroad dsnring %he pericd {rom Docesber 1532 to wny A¥EB. IV wily
Be noled that the arnuel yarictien roliows ¢losely thet of the yublle service
tre total memthly cutput of the

oy g

Yoomd in Anghorags. The -ame h‘a}.ﬁt«& indlionten

ratirosd ateam plant durlog be rape pariody thle belng squivalent o the sum

of the acnssmption surves (oF the rollrosd and town plus tranmmission lemses.

Phe anowal soneunptlon ol power by the raliroad from 1323-27

13 indicated in Table 2 Below whieh alse siows in the last coluvmn the percentage

of Inargase cr deorease eadh yeite

o e TN BUARGY BT E L o i Salhaask
Years L9ed 0 1987 inol.

Pergent Ghange

2 4 1 g&;‘ r

-

A w .}': » Q

"

1923 360,000 o
194 458,800 +27 .6
1825 605,000 +31.2
1926 496,000 ~17 .4
1927 534,000 v 3.2
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The drop in power sousumption rer S5 in seesmmiily s 35 & Mhidy

deorgnse in gonsiructlon sotivity un Lhe Alzska dalirosd project.

Under present sonditions, the sbove flgares imdlisute that the

normsl munual oonsumption cf power by the railrosd savuld be sboat 525,000

KaWohe pur year, Future loorouses will provebly Do brought sbout only wy

the imsiallavion of new egquipment 10 the shops, or by the elvetfifioation of

some of the stess driven eguiyment now iu ses. For exemple, « siowm driven
Semprosuor now iu serviee iu ihe a0§

motor sud & substeutial sedustion in 0pIrALING Go8t of leoted, usler the pro-

soribed rate for power. A apange v ile kind WOnid result 1 the vse of

slout 78,000 kow he of additlionsl enevay 0e% year. Until the pellay of the

Pallrond men.gement tow pd further slantrification 1s wore definitely sscer-

balned, 1t will be impossible to =ake &n accurate estimate of future lnorsuse

Of consumption, but » totsl sdded 1oad, equivalent to that suggested above,

%0:)d seem to be s rossonable sssumpblon. ddding the additiomal 78,000 w,w.h,

t® the present sonsumption of 525,000 Ke¥olle gives & total of 600,000 K.w.h, as

the yrobable uniform ampual oonswmption £0¥ moe in estimating future insome of

the power oo —

o

proposed power mystem, a larg

reach of tbe

¥ithin reasonshlie

82 Lo the uorib and nortbeast prasents mo po ontial martet. Wituin s short

Uistance of tae power plunt, the sxlutna Industrial gohocl wil: be served by a

33

g oould resdily be yroviied with an sleetrie



SR ey, > S0 ;&‘:‘Lmb v

braneh trsnsmission line alroady oonstrusted. 4 rate of 10¢ per K.weh, and e

minimnm montialy oharge of 10U nave boon agrasd upon.

the town of Halauusks, Josated about & miles portheasterly from the

power vlant on the ap onite side of Ln@ Eatannsis wiver, will be aw probable

sonnpmer of pover for dorostic UEey pumping vlapt cparstlon, and waohinery in

a proposed cenvery, The governmont Gxperimental Age foul bwral Teatlim, about

tve miles from Meturmska, wonld aise be & posalble gonvomer. The Halanuska

senl $1e1d wnd Villow Orveek minizg Atsteiot, sompwhat further sway, n®7er still

mups wwromies as fatars power markots .

4 transmiscion line sbout A0 miies in lencth, axtend lug northensterly

from the powsr lanh, wonld vauoh the Hatunuskn conl fisids, dany o the de~
posits in thls urea have been opened ap apd trsasportation fasilltles are provided

By  bransh of the Alaska st lroad , pitending frowm Matsnusks 0 shlesloun.

n winlog nave praventod srtansive levelopment of this

Moveraneal restrigtions ©

ooal, but large quantitcles ave ship & for lognl use in inchorags aud on the

lower novtinom of the railroad. yany nees oould be found for e¢lectrie power in

this vieintity, partienlarly YOV ne oparetlon ~¢ ponl bandling wonlpmant o

R ARV BN :
The Willow Oresk mining alstrict lies abouk 28 miles north of

the proposed power plart. in bals viginity there ere woany smail wines utilizing

oqutpment whloh 00uld be operated b elestricity, (Jas lusations and nmoes of

mines and prospests on plate 1. A gonslderable amount of nower s now obtalned

34



from water wheels opornted three OF four vonthe durlng Lhe sumoey when

stream flow is availsble. if gontinnous power ware wade availlable by ex-
tenslon of a transmission liue to ¢his arsa, it s probable that s sub-
stantial ascunt of power sould be gold throughuut the year aud thal pro-
dustion frem the mines would Vo silpalated by the lengthoning off the amnusl

o rking seasomn .

The cost of glectric onsrgy depends upon Lae varistion of the

load, as well as npon the totsl guantity of energy gonwured, lenorating
snd transmission facilities nust pe provided to supply the saximamn demand ,
although 1t may be effestive for culy very short intervals, Fhus the

onpltal lnvestwent dovends n 00 tie oeak losd ghile tos smnual income depands
uson the average consumption. 08 {mportant ratio betwsen the average load
oY 5 system during a piven period of time, and 9@ peak losd voocuring du ing
the same seriod, is calle 4 the 1load Factor” ot the system, The serled
referred to mey be 24 houwrs, 089 pouth, OnG year, OF suy .ibe souyenlent

period,

vhe future Josd sondltlons on the system of the Anshorsge Light

gely OB the smount of ipdustrisl or sining load

& Power Company will dapend 1a¥
Goptinnons 1oad at
ing Lhe grownt of euntinucus puwer. In

Whiek oan be obtained the MINOR, particularly, would
groacly venefit the systew py lneseds
o wervise pre erinpting, load gonditions

the imresiaie future, with the AnGhE W

35



wiil probably romaln about ws ak pha present Lhingy

Jhhe toval lomd T b Voo of soehervags 1o onlde up o  ab lensd

viree sopewnat ailferont Cyped af SerViduy tnoinding Llghbing, pewer for

wachinery, and dosssiis nontlaog and aooking, Tho ameunt 32 gurrent gouswsed

FLTTd Xit:;g‘;;iw dﬂ?lﬁ)ﬂﬁ of QUursH i L0 AR Ehe aonrs aaNe n? wintar ros-

quir&m f@lati"ly I&X‘élﬁi? Apoan 1473 of !3‘?3_!"?“1’3.%. "51{{!‘!113"1yg e h'&"‘t/‘“}ﬁ 1’?1&.

ls greatly inpreased during the winter months,  The power Jod, Rowavar,

rennios mece ur less oounsbaab prronghout Lhe VR ingluding the eporation

ol he oivy's pumping Hlant.

fhe varistium of power sonsuaption durlug & 24 nounr neried 1w
gharsaberized by Hesvy joud durlng Ui Ay @ syt cowaly 1igat load luring
the rlgot, when both pewer sud ignting reqeloenents 4re S winimae,  Vhe load
viroughout tae day is faiviy well gusteioed, the power joad Pililre In te u

large extent the midday £9p votwesn Lhe geual woraing and svening senke in the

Jghting load.

Ihe variation uf the ANGrage hourly 10wl on ihe Aashor age steam
plont on two Lypiosl deys of L286 1e shuwn wn Flaie Lt %, A study of these
curves Ludiomtes only B8 ahigat difierance in totsl consweprion in tne middle of
tue day, bhab is from B Gatite B0 B Delle the prinpipal differouce ooLurs
botwoon 5 pen, and 10 o oliey WHOR the neavy igkting loal COGU.B iz the winter
tlme. Ihe nsunl yoaks gulgh 5OOBIS on most sy:oLems wien ghe 1igniz are turned
on in the avunins; ean bo nhaﬂrVﬁd on tha dlagrams, gogurriog hetwess & and L3
¢ 1t osolnsldes sith the mewsy losd, and

o'olook in Josuary, during whieh i

o
C‘\
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ocouring between 8 and 9 o'closk ln the sww ¥ time, sfter tho zhops have

slosel, The desup deprexsion in she ourve for July 18th between & and 7 p.m,

indicates the interval of dsiyllight between the close of the shops and the

begln lug of darkness,

The wpoer cucves of ¥Flute O indleate the ualily pesk loads on

July of 1828,  They apperently

o etesm plant dwring Janusxy and iy

the aunhovag

show o wider Pluatustion oi the 2eak lowd in Jepuary than in dBR1Y .

The peak losd op Lhe inehorage stess plent under prosent com-

ditions is about BY5 k.. (See upper SW¥o Plate 8], sad the aversge ouiput

for the year about 180 w.v. ghe arnual load fastor ie theralore the ratlie
of 160 Lo BYB or aboub 2p. ThiF g 8 rabher low ravlo compurad with the
Sorrespouding losd factor cutaiued OO jarger systoms with more diversified
lﬁaﬂu, but for Whe type oF aoanld gervice tO be ceudersd at Anshorafe, it is
ADout what muet be erpested. The slgwifisange in the wesant onks o the
104 fuotor imdlomted le thal while gpalpment punt o8 imatal et te supely at

tnacue during the yyar L8 bsad oo the sale o an average

% o
AZEnl BEE v @ Y g
ey Wl AWy waidd

g ?awmnﬂﬁr ths EDE SEOS
vnf o dewe

amenet of only 160 Kow,

ool am wald e Pl shad By the rﬂ!l’ms.

g . nch
Por the gy-tem additional mmifoym loads ¥

In ordor to ralse the aversge outyuts

she varlation of 859 aversse

% Flate 2 It wiii be nobsd that L@ 1oad durdng sbhe period of nakimum use
vimbe &, I wii. RO )

LI ¢ ¥
%, ’z..}

the wroat dasirabllity of obtalning

load from wondh to nouth s indloated



in Dansubor and Jumuavy szsecds Y abuud 1000

™his 1s » high but ned proansive rarl

In Tailefnrnia the sariems wosbsly josd o7 the Pasific

1 abnut 507 tn evees: ¥ g nlolnas zontaly lond,

In ths latter sages, howavel, e Akl posurs 2

irrigation seriod.

PAILY. VARLSIOB

ey v e o

The dally losd yoriation

wor oucves OB Plake 3.

varintion, as siowe bY the 10

| i e aysggs OF Ghe wlnlanm
on January 67 was Vel 200 An ex0887 off Lha .

period ahown, the jeak Tond wad 450 KaW oy

vl gd raotow of
losd for the pericd, 240 K civing a dosd .

nourly oubput @

rope Losd 172 KeWes

July 18-~19, the maximum
npd

nenk losd was 290 k., Vhe 8VY
’ ' 4 pd of these W0
dny, €9,54. On the pania of Lo reat. :

1r tp Palinved that

st winter conlitionds

bﬂth susnar

607 aay vo aseuved.

saw yoars of operation o
During Lhe phent fow yoar ]

“ enty of dupaclit)
Of the Anchorsie Light & Dowet SPes plenty af aunas ity
’ ¥ Juprasnzad
Sare of pny ;{,(y!?ziblﬂ i‘;fmkf’i in thg ;M?&J"M’ Auprand o

w
&

aptom a3 oouprred with
Mo
Fin
wad on the San

gt 785 in excas: of

is, 0¢ sourse, ever ¥

coouriag ab 20 B and

soscded the winlaus by ab

Therw

the loud durlng day apd Juns,

o Vher wsder aystems.
a & Tleatria Jomony

Jonquin

e winiawms.,

1e July end lugust auring the

aster Lnes the wonmthly

he saximnm bourly owbput

During tee 24-hour
$ the Aversge
58,70 for tho Say. On
out 400%, the
the load Fastoy for the
Foionl Joye, renresenting

5 Aally load:r faotor of

the Lydre-sluetrie svntem
¢ll: be avsilavle to Lake

will, tie sfore, be ne




nesd of gtom sland-by gervice #0 1ong a;satiafastmzyaw&rmhian =f the
hydro-glactric plsat is sontiamonsly mlztalned, It 1s serialn, nowsver,
that im the operation of ©he sonpleted System, nvelvisg

g olets so-ordlantion

of its saveral widely saattered partss 1pslud lug regulatien of the atream ¥low,
oporatlon of e gancrating palte, o saintennacs of sypvise over tha trans-
miguice ise, cesasional {ptarruptions will nseosiarily seour. AU the power
plant loapectlen sxd it Justuent of benrings will st tizes be VaQ @B BRIy «
devere loe sonditicns at ne tupapl Lntake wey TeLBlre atting off of the
{olent storis Juring the winter are

flow of water for short pericds sod ¥
nal Lntepraptio® s parvice GVET the transmission

eertuln Lo oause A pounslo

lne ., .
fo lugure oontinums gorvice o 00SUTATEs it i therafore,
essentlsl the: definite uruﬂ%@ﬂwwxﬁ pe wade TOF sron tly wriogirg pover from
the Falircsd stuam plast ot AnshoT&ss into vhe sysbem Wheo |eCESLENI: "
adaitlion tu Lhe slo0Lrione sopneeblos potapen tng LW sy bass 35 already Bro-
vided, thle eyl o8 prat S0ne yinp b8 worked vt whorely aotnel gamoration of
2nlg will neacessli-

oot ol At
an srorh nokied.

Power L e 8l g plant e W9
oduone of 0B puoralo? aupable

bate gouphig sleds VN tue boll e

of puttlag 'he plaat 1aid § s

o,

e
=
27

Stasd



The watershed of tne wElubng Alver, wileh produces the watey

supsly for the resent pro Jeat, coounies Lo nopthweateriy slope of the westeriy

anieh spopnrate the dntanusia ¥alley reglon

extremity of tue Jnugaoh Hountainge
from rince  $1llam seund cm the sain sea Soasi. This mountain area has not
been couslotely musoed put the sum-its romeh W an glevation well over 8000 reet,
Several large glaclaers are found pear the sumrit, inoludlog the greal inlk

glagier at the head of the enik 21vars whigh enters nik srm 2 short distance

above the Txlutna Alver.
- wﬁwrmw nas A Lransverse width of sbout & wiles at

o on to toe wide flat dordsring Unik drwm.

the polnt wiere 't emer as frow the oanye

gnd 1Ee W ek at the npoer v tremity amn wnly

Its lenpgth up the mountaln 81000y
existing s8p%e
Ihe hoad wulers are fed by n glacior,

. S R . that Y
be roughly approxlcated frow put 1% 13 apparest ibat the total

urea probably exoeeds 100 square whleds
whiah way possibly comiest with the KolE glagler on the ad Jolning watershed,

Avout midway of s eourse the Skimtna Klver DAsses through Tclutna
Lake, located at sm eluwvaticn of sboub g72 feet abave sul jevel. (Sew Plgure 3.
The lake is about 8 milea 14W0 and oes WO args of aveut 5.2 square miian, It ls
Claarly of glaoisl origin, a9 aﬂdmac& by the gravel poraine sonwoy oy the

Tlver bed below the present gutlet.
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4 short distunce above the wmeuth of Ghe GBRYOR, & small branch

streoam enbors the riveyr frow Ll mm%h. it a{);}ﬁ!‘ﬂntly nas o iength of sone

10 miles and drains ax avea of D raans 30 square wlles.  Ies watershed iles

at comparatively low slovation and sosasional insnecticns indicate that 1t

produces very little rumoff, sor this remson its effect on the runet? of the
Stroam, a8 wessured of the wouth of the oanyom, has been negleated,

" wy, [ # » §
PUEGIELLS

the Unlted States Lpather Bursan malutaing a sugber of ohservation
staticns in the vielnity, inelud ing snaborage and ustonuska in the valley region,

and Seward and other ports on the nain sed sosst, and rescds of precioliation
have boan jublished for govaral yosrse The anshorage ststion ls looated nt

an olayation of 49 r.;k ghove BOR 1gval i Lhe Yatanuska station ot elsvation
peation on the nigher levels of Ly gur

150, Thore are ne cosords of Qi’r.as‘i)

rounding wountains,

the following tabulation shows the mean menthly precipitution

goward, 48 ——

) {ndlﬂﬁtﬂ“i "

. arised from resords of tha Uni ted
% Anghoraye, Matanusks, and

itates yenther Bureau for the ¥O



Sl R Ry VALY FERTY

1917~1927 L9LT-192Y 191a~1958
J anuwsry 1,06 0,61 Bads
Ffubrusry 0,67 Vo4 4,59
Baroh 0.44 .52 9 &4
April 0.38 0454 4,17
say 0.36 G,48 2,56
June 0,58 1.0% g 1
duly 1,70 1,84 2,04
Angust 2,61 2,60 6,40
3@t ambay 2T L.58 16,08
Vetober 2400 1469 11,60
Eovember 0,63 0.54 B 63
Ses e by M ».-—-«-l-‘gi“ 5,86
14.21 64 4%

iual dean 14,58

he mosn monihly yraoiyitmwtun st Matonuske iz w180 indioated
¥ it LS als ‘}f 4 B é% 49
€rashisally om Plate by whish nppasrs Lith the disgusslon « runctf whiah

follows,

BANOL 10T 43 BAGHE, SARAEURAS

1y ipdlostas Lhe wide ¢lffn-ence bulvween

ihe wbove tuhulﬂtion.nlmar
prooipitation on the saln aongb A% JOW%ra and in the Lnterior valley. It is

43



svident that storms passing sorthward from the eoast drep wost of thelr
molature on the top and slopes of the Shugach vountains before remcning the
valleys bayord, In the nbsunds of rocords, 1t 18 {mpossibie to sake any
aporoxinstlon of the robable ?r,g;p;amtiun on Lhe mountalos, bub 1t would
orobably egusl .r excesd Lu® amount raserded for Seward.

vyt i‘ i

The Anchorage Lidb 3 vower LonpaRy soncencad o sarles of ob~
servaticms on the flow of ihe sglutng aver in Gotober 1323, 4 gage Was
®stablinhed at the mouth of the oAOYOL about half o mile above the rallrosd
drousing svd olose to the point whers vhe newly sonstruated trapemiscion iine
8resces the stream, [he garly reso ds were Laken weexly wnd showea Yhe
Width of the stream and the JepER of the water u3 inilonted by the pmige roading.
The resopd has boen continuons up 40 ) npanant tize with the axpention of the

o pontH of Docenbar 1927, The abnenos of

last three wonths of 1934 snd th

of 1924 e un® rtunate ginge that year was

MY rogurd for the latter serd

Ararertly ome of sub-normel cuneifa
In tre fall of 1428, when aotlve avelimlnary gonstruction work
%o gnoed, a gaglag sration W inﬁtallaé by the ingporage Light & Jowar
eﬁm@any 8t ihe wouth of the SaByOny in agouml Lol with gtundards ol the United
States Geolo loal Survey. pater Biaf® ol ster Was ipsbmllod at that tiwe



to give theresfler & sontinuous rppord of bho watsr ievel, A nusber of
surrest neter meaiuram@nta of the flow have b oan taken from time to tlwe,
thoreby sermitilng tho sonstrustion of & rabling QUrve, estabilshing the

Further weastrements will odd

relatlon betwoen gage nelgnt wod disanariss

te the sceurasy of thls urve.

Upom scmpletion of the gpoposed diversion dam ox the Zxlutna
Aiver, which will be Joanted wdout 2,6 miles above the mouth of the canyoen,
the gaglag station will he goved te the (SR grink will provide s wors stable
sontrel section thap exists ot Lhe presebt stution, Phe new lecatlon wili
huve the further advantsage Lout pmall gacunts oF rune £ antering ihe rivar
thyough brussh sLromss, foalusleg Lhe praneh whioh eulers Just above the
samyon mouth, will be ellminatedy and fulure recirés w11l \udioste, without
¢ Lo the srecent org Ject.

questlon, ouly the ramoff ap 1168bl

The prevent maﬁigg stabion bes weon relerenced O the origlosl
staf? enge on wnieh all o sh apaeryations pave vooh tesen and ib 18 therefore,
by ald of the ratlng surve, ponsibis to gompute 5 oouilnuuus resord of Tlow
since the Somssncement of Lhe spssrvations. e roourd thus obtalned nas

bosn plotted ns skown on Plate 4, woled imdlcates L0o flew of the river 1n ssocd
fout from Jonuary, 1823, to pecenhels 1626, tnslusive, 8 sericd of & yeors.
The two short gaps lu the record nave boen filied im by aporoxization, The

y each ui tne years of pecord 18 indiosted on the

sunpnted tobal annual #lew fo

plute and nlso shown in Lhe solliowlng gabuian lon,
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2o £ Mean

1924 310,000 {ap-rox. 67
1928 524,000 113
1826 Bb& , 000 12z
1927 534,000 115
luze 364,000 85
HEAL AMRUAL 464,000 sa.0t.

"he runoff razords ,:rwanmd ahows 2re hased on nessuroments taken
At the mouth .f the cagyon 29 resdy descrided, It was not been posslible
£0 make an speuratn estlmate of the momrtiasmt»y agrte of the totsl whieh
te or the Pxlutme Laoke outlet,

Provably pass the proposed dlversiem 48 sl

% qnd 10,5 miles wpstroan,
produse: very 1ltile wunoff

loanted respectively 3. Ingpectior of the small,

lovar tributaries, nowsver, {ndloates that they

And wessurements at ILkiutna Lake indloate roughl
In view ¢f the ungertain pxtent

y abowt the ume disenarge

88 i3 measured at the cutlet of the sanyon.
Of the up er portions of the yatersned and the Bnown Jight srealpitation at
low elevations, 1t is assumed In tno present iudy that m-u runoff shown by
bie for diversienw sl ihe pro-

the records oan ssfely be consldersd 28 avall
Pused diversion dam site.
Relutna diver

As shown on Plate 4, the anrwal disearge of tie
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has varied, durlng the short eried of reaord, from 67 to 12y of the mesn.

Vhe low flow belug that of 1924, wnich s somewnant uncertaln,  The winisum

flow resorded in tils -ericd was 50 gecond Teet aud tie average for the whole

nericd, 640 second feet, The caximam d18CHUFRE rocorded was 2930 second

oot in seotembor 1945,

Ohe wesn annusl disensrge of 464,000 asre feet, 1f spplied to
the sstimated water shed ares of 100 square miles, resresents o runoff of
4,640 aore fuet per square mile, or an sunual depth »f runoff of 87 inches.
Tols, of sourse, 1s far in excess of phe apswal rainfsll in the loterior
Valiey snd somewhat growtor vhan the painfall st Seward, vut no gomearison la
Possible with the sctus] rainfall on ©he upoer portion of the watershed,no
records beling availahle, Ghethber yhe apos ently high rote of rencff indicates
St rewely neavy preeipitation 1n the wountalng oF a muoh greater sxtent of
¥atershed than sssuved, is left an oped quostior until further data are available.

4 BUNOLE
A8 indicated by “late 4

mam oseurring tp July and

¥ ; » ¥ 4 e L1 ‘ 0
he surly spring. Plate § shows 2 ourve representing the tlstribation of the

of the year,

there 18 & wide varlstion of stream flow

UPlng the year, the axl Auguat, and the winimum in

: | M
%ean sumual rumoff during the months the vertlioal ordinate of the

ceroentage oF the anrual flow., It will be

Uagram indleating for eseh wonth the

ow CoCUrs durisg July and August sud that 61%

Bted that 374 of the suowal fl

%ours during the 4 womtna from Juss B Saptembere

the runoff 0 sther factors, Plate B shows

Po show the relation of

4%
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also the monthly dlstribution of the anmmal preoipitation st Hotanuska and
the mesn menthly temparatures at Lhe same point, A comparlisom of these ourves
Indloates that the ralnfall snd runoff 0GCEF duping the same Hart of the year,

but that the rumoff sllgatly prectdes the rainfall, This s td sesm Lo show

that the wajor portion f bthe panoff is nut the dirgst result of sreslipltationm,

but is rothar due to the melbting of snow and tge at the hesi-uaters of the

Stroanm, Iuls theory (s furtier sorroborated by the relation batwesn the

runofl and temperatuw e surved.

The wunoff of the Skintma Aiver is somgwigt affected by the

¢ 10.5 miles above the gaging station,  The

gatabliphed orest elevatlion, whigh

Prevence of Rklutns Lacze, abou

lake has » narrow outlet, with @ YaEio¥ wall
tends to restrict the natural flow during perivds of nigh yumoff, thereby

redusing the neak flows, puring the winter months, 1t is probable that the
the low flow, WY wrmltting the seepape

lake slso las some affact In maintainiog

~migh, in oart, form the natural dam at

of lupownded water through the grovels

its outlet,

CHLAGE

o v ol i . o '.“'-E
Rk QT R 5 ‘ﬂlﬁ"?la 103 b s

The Anshorsge Light & vower Oowpany proposes Lo sonstruct & dam

Jeh will ral
ate artificiel storage subject to sontrol

. the water level § feet abuve the
% the outlet of Bklutna Lake, ¥ -

Bormal low sater level. Tols will ¥

Heguiatien will te afferded by a head gate

Mwounting to apout 16,500 sery feet.



structure lucorpor ted io the proposed gpilivay. Abig wili porsit tie
release of stored water sa requiced guping the seried of low stream flow In

ordar to maintaln a deslired ninlmus flow for power pUrpuses farther down the

atronm,
e e e i
AILA TR PLOM

Basad on ths weosrds of pqnoft sreviously deseribed, an estimate

how been wads of the uinimum pomlated flog waleh would oave been chiained each

ot dklutme Lake been avallable., Releases would

year nad the nronosed atorags

. - b L 9 4 o imn £ vy e R i ) &
have bosn wnde during 2 to D ponths gazh year, depending ou iBe seust. WHH

toliowing table shows for aach of the genrs of reocrd the actusl unregulated
minimua flow snd, In the last colum, G0e reculated mintwwm flos which would
Y Yt N

have vesulued from the vee of Lhe VR oused BLUrAES at Pklutra Lese.

Aggnlated

X 1
Youx norwsl . -
210

1924 50

1928 60 210
1926 230 555
1927 145 280
1928 a8 ~218.
ANNUAL MEAN 114 266

48 shown above, Lhe poposed atorage at lutna Lake weuld have
]

o
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produced s regulated flow of ab 1sast 210 second taet duwring the years of
low runoff, Pais is ap roximately the uniform flow roguired for an installa-
tlon of 3000 k,w. at the proposed power plant of Lne snchorage Light & Power Ju,

outlet of Zklutna Lake 18 estluated to

fhe proposed dam st the

14 gost vi only $B400 per agre feot of storage,

tost sbout 33,000, giving & an

;ared with asual S
eot of regulaied stromm flow can be sstimated,

torage orejects. Un tihls basis,

% repsrgably low orice com

the goat of sroducing one seoond T

ot thromghout the ¥
for ahout D months, depleting storage

i 2 ‘ avel
7 iperenss of one sesond fo s will, in an average year,

roqulre reservolr releases of thab st
pdlonted abuve
agsuming that annnsl coats, ineluding

by 306 aare fest. At .he price L gnig worll veguire an investment

ﬂul’ﬂn@a fLow .

gmeunt 40 10%,

Of 3612 ver second fool of ¥e
the snnual coat of one second

Tived cnarges snd eporallion, would

toot of regulated fiow i found 50 e $6L.30.

The proposed dan gouid resdily be raised an additicnal 10 feet In
belght at o cost for additionas sLorage whish probably would cotb oxceod the unit
raservolrs it lesst 35,000 asre fest of additional

¥Lorags would be cbtained in tnl® manne¥ .
14 onal amownt
aw flow Lo about 3L0 sesond fewt.

Price indioated for the present
In 1924, the year of lowest regorded

flow, the prosence of buls add of storsge would have nade 1t

Pousible to ingresse the minlwaw stre



MALTHOH (A%

Ag previously wautioned, D€ pnaximws rate of run-off shown by

records so far obtalned for the Zklutna Aiver, was 2930 second feat, The

resord psericd of ouly § years is too short, HowWevV:l, to permit of drawing

conslusions as to the probable ma s whish might ocour over 2 ione peried

6l years,
Ko sontinuous records of stream pensurements wre svallable for
similar streams in the viginity of the melutna Kiver. On the assumption
that the run-off might besr soue relatlcd to aversge swmser temparatures,
& sompsrison of run-off and tampe rature nas been pade fOY the short period
0f the run-off records. while uob vory oonelusive, the compurizon seems to
indicate that high anual ran~0if colncides 17 genaral with vigh sumcer
temporatures, The wean July gemporature &b apchorage durlng the past 12 years
has varled from about 54,5° vo B9.57 she wean July temporature lu 1926 was
59,0 or within 0,5° of the maxiutum, and thls was alse the yoar of maxlmum
run-off, Pnis would indicste the yrobﬁhility snat over s poricd of 10 or
15 yesrs the maximms 80 far hgerved mlgbt be paseeded only slightly. It is
Gonsidered safe to assume that LD@ grobublc paximus under ordinary conditions

Would be whout 4,000 secend fusbs
It is gortain nowwv&r, rpat over @ long peried of years a

Wagh hivher maximem might oooasionslly poonr 5 B regult of unusually bot weather,
looal painesll in conjunction Jith rapldly welting snow, or s posaible breaking

-
=

£33

o



of the giscier at the nesd of 148 gtream, which might reloase conalderable

volumes «f impounded water, [0 grovide for these contlngencies, 1t is

gongldered desirable to double the lodicated ordinary vaximum, thereby

providing for a possible maxlmum of 8,000 second fout in the design of

dams avd splllways.

Phe following soneiusious pay he ipawn from the resords and estiomtes

pragented ahove.

1. Ihat, with the propo sed fgoed late storage, the dapendable winimom

flow will be about 210 second foob.
2, That, by ralsing the sroposed storage dsm an additional 10 f£t.,

the dependable minimum flow seuld 0o {nereased to 350 sesond fest,

%, That the cosi of atorage and regulastiom is =0 Jow that, %0 far a@

other portions of the pro joot are gonoerned, the water supoly, within reasonable

limits, can be sonsidered wallimited, additional sapply oosilag only about

¥61.20 per yeor per second foute

4, In the present dovolopuent, 1 sesund Foob yroduoes about 153 K4,
8% & price then of §e00 per Kele of wabe® supply. ¢he present or inltisl
out 2754 of the tutal avallable fall balween

development, however, utllizes ouly &P

iklutne Lake and tidewater.
5, In an average yoar the WAXimm rate of run-off in Sklutna river
below, the lake will probubly pot exsesd 4000 sesond feet, The maxlmum escurring
at long intervals way be as nigh 89 @000 secend feat, luporsant storage or

diversion structures on Ikiutna qiver snouid be 80 designed that they will not
Yo permacently imjured by such 2 paximum rate of disciarge.



selection of the desirable gnvacity sor 8 powdr installation

od maximmm\a»mmnd or v
gration of the presant power

dena: ,
pends primarily on the antielpa aak load, Whe
ras of 0P

ma
¥lmum losd shown by available Yeeu
3robabx§1ty of a rapld

‘s 1

ystem 1n inshorage ls about 575 fai With the
1owar rales,
o‘:‘Q K‘.;‘, »

the power market 18 sitended

ing
rease of service, resulting frow o asomservative poliey

on for at 1eust 1 4ith the further pro-~

e
tqulres im-ediste provisi

b 9
ability tht tne load wiil rapidly ingrease 03

t five ¥

ars of pperatlon, {1t in hellaved

to ‘
outlying areas during the £1r@
ject shou id seovide for the tnatallation of

th:
't the major portions of the pre
w tunnel and diversion doam, wiieh oannot

abﬁ | W "
ut 2000 ¥, ¥, In the case of B
able B0 plan for

4 aapaoity of 4000 X, e has

veadily be emlarped, it 19 desiy st111 further future growth,
nitind sapreibys
te development
od acoord ingly.

g
srovide still greater 1
of the present projest and

be y
on solected as the robable nltima
th ‘

@ tunnel and diversion dam have poen deslen

b with

A

and 9artiaa1nr1y on By

In any gemerating glanby
go have move than oRe wnit, in crder to

widely
ely varying load, 1t i3 desirable




permit of operstiom ¢lose to conditions of groatest efficlency, and also te

permit of ad Justments and repairs without sovuplate interruption of service,.

It is a21so deslrable to have units of dentical design so that uarts will de

intercnangesble. In the present 0330 it '8 plansed to employ ldentical units

6f 1000 ¥, 4, capasity eash, Unmits oF tnis size will conform nively to &

progeam of progressive enlargement and two or mere unlls ALl glve the desirad

{11 wltimately be required,

flexivliity of operatiom,  Jour units W

The varioaus parts of the gyrtem bave boen designed to permit of

enlarjoment in progressive inerements aorreaponding to 1000 .5, anch, as

wantiored in Chapter L. rhe initlal ganseity of each of the maln eloments

Of the sroject ss planved for tmredinte sonstruction is suown in Lhe following

tabl..

sJapaolty
Abem X :
Gtorage Lessrvolr | f«gsg
Diversion Dam 4000
Lunngl 2000
Ponstook 2000
Power House 1060
Ganerating Squipeent 2000
Sub-gtations (excluding Wﬁm’formra) 1000
Lransforvers 2(360

Aunghorsge Prasmmission Line

foe prinelples aud wothods uved in ths cosign of the main

L6

LT




eloment
B € - - N 4 .
of the system arse disoussed in the following puragraphs of this chapter.

Phe sturage dam wt Lhe eutlet of Zrintns Lake will conslst of & glmple

Sarth s
tructure across the Jrosent opening and o spillway ghannel around one abub-

PROW rosmlating gate sEructure. he deslgp

ment . wit
, with fixed entrance weir and 2 né

pa in 9rnv1ﬁ1ng gtablie side glopes and o Light

of 3
the dam follows standard aractl

Up~gtream face with out~off at the bO%e
The wpillway welr snd channel was gesigned to pass & F10¢ of 4000 sseond
feet witn thf,ragulatins gate closed and with the water gurface 2 feel belo¥ the
Orest of the dam. With all r1ash~poards ramoved Fro. ghe regulating gate, the

would b8 inereassd $O about S600 sguond feet.

flow :

. with the same depth of wateFs
A

Possible maximum flood of 8000 second peut would roise Lne javel of the waler

would engroash on ygo~board of the

the nomd nal £

Pasaing o

ing over the spillway welr and
dam

v but no permanent injury wsould be dong the gtruainre: % 4 reasonsble praeautianl

taken to assure its mint«mmvoﬂ-
Lhe prﬂpnaod dam will grovide 16,500

As memtioned iu hapter 1§31
which will

g low-water 1ovel of Lb® lake,

MPQ
feat of gtorage above Lhe pressn
')I' " ) %) 3 ¥
educe a regulated waler suyp 17 ror & pover 5_m5ta.113t5.0n of about 2000 K o he
Ty ‘

gulating gates will bave 3 misimdd saoaolity of 200 seo0sd feot, sutfioient for 3

8000 ¥,4. installation.

Pimber was seleoted fOF Lhe yning of gne spillway ohannel partly
buc:tuno of the necessity of rapld gmm;rwticrn during the winbay ok ;sﬁr‘tl;v @
Pormit of pe-logation OF onlarpoment at noderate sost when TREWTE anlarement

o inrennnde, 14 ghould have

of L)

W reservely heoomes neces arys
LT : | '
! L ) god L iwe

8 0f ten years, within woieB i hmer palsing of L0 Low ond BpilIvEY orest

are 11p
ilkely to be desirable.



sxlutna Aiver will ve construsted in a

ne Giversion dmm OR Lho
pated with respest
a oareful jnspection of the river

deep rocky gorge favorably sit 4o the propused diversion,

iyl
he peneral losation was seleotad afier

af the oropnsed gunnel, the exact position

shannel in the general yiginlty

groymreﬁ from rield survey of the

finally bvelng fixed on o wap an soourate

selected vielnity.

p st the dam alte s of @ hard,

Pne solid rook porming Ve oAy
nt & aonorete dsm wonld be the nosl

blght nature wnleh slearly 1pdlonted v
he m;wuawwiiiw o

of aaterialy garsimularly the cement, 'O 8

¢ the site, hOWaVaT, vnde

sultable type of strusture.

it »n
t nossssary to keep the wo Luind

wade of tyces of sonorete dum,

sosbs of various

m
inimem, Comparisous were
rlabie radlus aroh,

1pablllBY ¢f the last Woe. ihe 1otails of the

apter ang nre

strated gonelusively the 163
i the vext B
o mothods follov
1road datu, wiich

awn Finte 7. The

strusture are outlingd
z1gvations

fblhwln&; p”WavM cutline th i in the dasligne.
has boen ado nted

mentioned are referred to the slaska sl

th
through ut Lhe project.

fall water

e aroh WAS doalgied at 10 foolb yartloal tntervals for
load, each seetion veing aanﬂidafﬁd ap @ broa apon ring fixed atb toy onds.




prunlng {inelnding ghear) of

15’01 * L;‘;m .

A1l st
resses wors somputed by the revised f
in the Trans. e SO Te Tee

Prof
essor «illiam Jaln, a8 prasented
apah rings at olevations

1922

on ¥
r Pages 233 and 264, Ibe stresses for the
arches A8 ghown on the design, while

putod for gacondary arohes 1ying ent lraly

250 and
240 wers computed for the priwary

below
elevation 240 stresses were Qo

The final aorputatie Ao Lyoten compressive

within
the primary arohes. ag show @ M
sbutment s glevation

ineh, this poing at the

h extrados and fntrados
a very na;iiﬁlbla smount of

8trags
of 401.8 pounds per aguire
sy both crown and

210, s
3
tresses are cospressive ut bo¥

Abutmen

t ot all elevations with the ezoeption of
tonsi

on at the cbutment for slevation 240, Tne non~overfiow section above
tilever pranemibting

designed as 8 aan

tha ™
lovation of the overflow crost 18
gt where ghe arch

st helow the ore

phresces

th” iy
vtor lond to the arch rings jw

are low .
w and the addltional lond ca® rosd 11y be parrieds

a diversion dam onlye there will be practically

nly allght Lawmns
Joines under pEo

Since this dom i
yo by yapistions are

RO yapri:
ristion in the operating 1ovel and ©
¢t 2ll aonhraa&ion

RERXH

antig
ipated, It ls proposed to €X°¥
gon?ikility of

10w, and thas eliminate all

"t awn
me when the temperature 1%
gtranses Adne O B

regy
se8 due to tempersture deoreases oot speineages A0
ot ion FTOL the areh atras @8,

rige
in temparature would be in the opposito g ire

nauffiaiout et

gnitude to raverse the water

dva
to
water load, but wonld ve of 1

naglr,atud in the “L”ni‘ﬁ;ln’

lr:ad
: L 37 g
rf:xoa. and were therefore

joad A% Qi UL el py the abuve

Ine arch stresses fOF full wata¥

“t,
50d wre as rollows:
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A SR W

& U tr‘.

25

243 "4 542 g2° o774

A g 5.9 87° o569t T T 6.4

220 ey 4.4 90° +217.9 + 76,9 »18 .8 +287 .6

ror 5.4 93° B 083 30 +370.0

= 3,1 g7° et 12 T12.0 4018

_n‘ 21.88 2.7 107" +292 .6 + 97.4 1446 +387 .8
e,

n dam deponds On the iepth

The possible ofreat of 108 gressure o0
34 1atoral sonstraint o, the frozen

gres OF

ang, ,
solidity of freesing and on the de
the offeet

aatlmate.
apion and deslgn

I the spgoant inatanct,
{1} Uhe

sh
get and is always aifsienlt L )
as follows:

is
minimized by three fasturoes of the loo
ively stralghts thus prnamnting

aa
nyon wpstream from the dam 18
thab direction. (g) The walls of

no ohstacle to froe expansion
the samyon have an ap;‘:mciuble tnongh poderste gloney shioh will pormit the Lee
the 1atersl Progsuris (31 The erest of the
‘ae ahast

to ‘
slide upward, thus ralleving
L@ ammtr

deflect tha
ust that wight Hasons

py sreh

aam airectlon to

Gam ;
has been sloped back in b
Po take

Ve |
puard and over the BOP. gare of any ramidu&l thr
t will nave u pafe poaletance

eff :
ective at the top Of the 18 the Ores
WG 2 e e y
tion eguivalent to an (0@ progsure Y gooo 1bsa PEF pincal f00ks
o dosi@n fO7 2 waxinum spllivay saproity

provision {@ wade in &




of £000 second feet with the walel Lavel one fool pelow the sonarate abutments
at the two ends, OStill greater 4 isonarge gould be pnsned in an oosasional

ezergency by s still furiner {psranse of Apth over pne dam and the abutosnts «
1774 exaess of saximam reccrded

The Bnos

s oaclty selscted for the splliway te over

i ,

liserarge of the river. The rutars aisonarge ¢f gng river will, of course, be
regoxvolr. pased on sn spproxi=

Gon e .
sldorably reducsl by the f,yropgami ghorags

ine splllwsy capne ity will be equlva-

R ’
te watershed area of 100 squar® wiles,

lant
ent to about 50 second feet 20T gqualre mile.

Yhen the ultinate maml}.sﬂ-mn op 4000 Kaie fa rAncneis aAenser-
vation of the wster supoly will paquire ;ﬂy}.ﬁl&lﬁtﬁl(ﬁn af he glow al Lh@ tunnel
latake to conform to the flustustiss seliy leads FP® snxioun water suply
for 4000 ¥.u,. will be about o seoond faobe [ the sysbes then operates
under the same dally load Foetor as b srasents camely 0ke BHE average water
demand will be 1680 sesond zant OF 360 asre fant DEr dny e prosent typlesl
dailly power sonsumption curvess 48 Shows OB viate e indlonte that tNe consuwmp™
tion above the dally avarsé® amounts 0 apout 386 of e SallY gotal, Therew
fore, wnen foreday reysiatiin L npoonsaryy SHOTO 111 nave ©0 BF terags
CRpucity ab the d fyersion Aan of aboud 15 of 360 PoLs o faat O¥ 47 aere feat.
The pondage above tho atgersion 408 L11) bave ap ares of sbout 10 sores and
consequently the depth ro uired for goreday v gnlatio? will b8 sbont B Teet.
s s one of Ehe lenents iy i 0B seperming B3 plavation of the
tuntel entramoe with respsst 0 v crost of the dome B geoond elenent a feot-

gn Lhe surface of the

aopaible ‘\;wrmmm@ of ioe

lne o
& dlversion into tha tunvel 1p the
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forebay, with euntinuons flow 1y the sbream and a finstuaiing water level,

18 is not gertain that .oe wonld form to any great depth bat, te Le sonservative,
% thloknenss of 4 feet has hoon a5 moed and Torobey rogulatlon of the required
dapth nas boen provided bdelow the LOB. Puls had rosultod in placing ihe top
6l the tunnel seotion ant an glevetion g tast balow Whe grest of tha im, flxing
the floor of the tunnel atb 17.0 {ant polow w08 grant of Whe dam, or ab alevstion

&«56’0 b‘lu‘}"].{‘ mtlro\m Ambuite
1 senstoske are 80 olusely

tho diversion dam, bunnel ond

netght b0 which

The sosts of
she dam should ve built met

Pap)ln 3 .
slated that determinution of Lae
¢ the gowbination ¥ g1l thres siemenmba, An

depy !
ond on g careful eccuomie giudy ¢

i shorbens i ho pthens the nennho ek

inorespe in the helght of the tunoely 161

wabel rwquirvé

Wl reivces the guamtlty of tor a givun.nmmunt uf nower, wnile a

8e6ronse in nolght lengthens Lho cunvel, ghortons tho onstocks, avd Inere nes

the quantity of water Only b¥ ¢scimatim¢ftha total sont of yoricus sombinations
. d L . R

ean the wost eoonomical desigh B ebtaloed

‘ e & " " ” - l aﬂ o b
raphy 8t the dam BiLe jmiloated 8 srobablie walrable

The LUPLE
&y aotl lumiLes R th

¢ hosls were wade

maxlua helght of about 68 rest apd relimls

of )
 the total cost of dmm, tumssl ard
foat and

Wy . Dy i % vt " -
ore wade for dam helghts of 56 650 foet. JU¥ the lower sleva feng, the
ant gauivalent to bhe value of the

COnet:
nstruction cost wae lnoreased by AP Ao
Firat oo~

of power 28 t e

jesaribed ln Uhapter 11X,

ad. | L
tional water required to produes® the seme AsoWnt
b —

Instion, the value of the water boing sonputed as alresdy




gntial reduction in

.

A study of the totals thus cbtalned indigated o OUDAD
total soat by redusisg the nelght ¢F spe dam Drom 89 feet to B8 feet but cnly
% 8light reduetion by further lowsring ®0 o holght of 5O feet. s & result of
tals study the 56 foot helght wes ¢inally goelected, putting Lhe glevation of the

8pllluny crest at alevation 265,0.

ey v L
M‘_::; Lok i

R
ag Barouga che rldge on bne porth side
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DEAD END POLE 9
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VOLT CIRCUIT)
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NOTES:
Place cross arms on  alfernate sides of

aayacent  poles.

Recommended deplt of setting of poles in sol:

40" poles
45" potes

50" poles

6.0 fl depth
o5 ft depth.
7.0 ft depth
I the total line, mane three rotations of the

J tandard Gy,
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ANGLE POLE

for angles from 5° fo 30° use cross arm

as shown. for angles from 30" 1o 60° use

double cross arms with iwo sets of

pin type insulators

At all angle poles the
copper cable s 1o be tied fo the outer
side of the insulafor as shown.

At all angle poles, the crossarm
15 placed so as fo bisect the
\ aongle formed by the conductor

SECTION A A

(Maximurm  angle shown)

ANCHORAGE LIGHT & POWER COMPANY
EKLUTNA POWER PROJECT

TRANSMISSION LINE DETAILS

Scale: "= Fred. H. Tibbetts,
Chief Er.@m:cr‘,

San Francisco,

- o ate: A Calif ia.
set of conductors, each rofation fo be 120°. el Augnsh 1928 A
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(5e% Plate 12)

The maln tronsmission line wil te-minate at s sub-station to be
Wilt by the oumpany in the town of Anohurags. A locaticon as soown on
Flate 10 hes bosn selected close to the rallroad yards snd ad jolnlng ene of
the losal roads. Ihe travsformers and ount-docr equipment wil. be similsr
0 those provided at the pewar plant smb~statiom. For the seitehboard
and indoor equlipment, a small comorete bullding wi'l be provided conforming
I genoral appearsnge to the power plant bulldimg, It will be sbout 14 fect
long by 12 fest wida, Comrastlons will be usde fro. the sub-station te the
Present steam plant operated by tha rallroad, and slso to the two tramemission
lings sorving the town L wohorage sand the olity sumplng slavt, 7The sonrections
Will permit en:rent to be arswn from the steam plant for delivery to the sity
Mnes in ssse of a shut-down of bhe hyiro~elestrie plant and meters will. be

Provided to messure the power deiivared t0 or drswn (rom the stemm wiant,

9%



- - 16"~ -
L - 70" b ——0'6" =
f ! 5107 — b 213 30" - — 30 —ta 2
[ ) | = pio* 5'0‘1 -
) - % ; 1 \ a Copper Rivets-§ drox3”
Ved strap 9°3% jong. - ® - : W bors- 96 Rog'd
$3i8 1 1 / l i . i oider
i ) | ¥ exe” s e .—-—;&\
L La k95| Angle s 4 ‘]
U _3%4 stoes srrap 937 10ng & L] r gy “*,‘ |
1 7 al x { ) P
s 31’ Po lightning arrester pole —es— I Gl : ~- 1 10 sub stoton pole Lo ) H{ l‘ Bors Grouid Eable T
7 3 | PSS SRR | Vriaty SRSy 7 ! RN |
N AR fi ] Copper Strops | T
- ) = I B A o ’” -TJ- 4-?2“-4%;%@21 o 24" =l & ricn
,,,,, | © - 5o B " ‘
- . oA | o -~ |
( OO Wort reflector with profective fryieere ot e L] 4 { [
cover. Same equipment 1o be swmilorty 1 0%
placed on oppasite side of fromeworn l, 8 H »> . +
A 2 - w! = ¥ o —a 0
® 6x8’ i T Earth Surfoce” %
o ¥ , VEn i .
% Iv | |
g I | |
#0000 hord drown || =T 3 o ~ I ‘ Duplt 7o, 3
bare Dmcl‘ wire ., | 1 'J ! ‘ Do y'd
| |
i \ ‘ . L | |
® \ S e d
! | & | #ua I [
| | e ‘618" 2 |
| ™ 7°0° ' 150 MCM bore stranded =20 j A e 30"
| Operoting mechorsm for ||| (S —copper sobie
1 I ~ horn gap switeh shown 11 I
| this  rew only. ] ‘ '
il f ‘g I
\ : | e
4 > . q — b:ﬂ
; i S @ |3 3 { GROUND GONNECTION
! f shd™Anghe Clip Insulated Platform 5% 50% Aaiia- 4" long imbedded n concred || A round redwood movicing —2 | |
‘ Fpil ! o'lz:g 2 2'%6'x 16", Dl 1o project 1*above surfoce of concrefs .-
‘so N - ——TIx o (P M (Shown in s view oniy) :: | .
U4 / wd” Wired fo insulofors. | |
| :.Lu . S %)‘%) ‘r’ l
1 = — ooy G L .
PETRW Tty e ) = =TT N 2 NNy > Rave— R, | )
.1-1}_4:’:#-/‘. o am _‘_‘y.y;"..\“—___g,.u‘._-,,‘ i 4 r;"‘ g ’For depth see detail
| - a ~ Sy -~ & - A e
To lght or high, ki ,,qh!"c;': / { 1 o ¢ 1k i i -~ tod y = g =
Tension side Ny A% 4" grooved & rioved so as ||| s 9 as )8 ‘ ML M B bors @ 178 ctrs, / ! Ground plates-’" |
| J o hold insularors secursly. | LJ ') ! Jv o § L ir i ‘.N,\M‘i 4 Ground Plates - 60" —
- = T — ‘
— = A ) 1 I Ay by
- 50" - = 75 300 warr 1ght on low tension sid ASSEMBLY OF LIGHTNING ARRESTERS
These angles fo byhmuyhzy grounded.
END  ELEVATION 33000 VOLT SIDE ELEVATION "
JSee detarl A/ x
Wigle n woll , [FaRaime of 0 2F 5 d i he”: e Lampadis BV -
| 2 e br € v
10 5 10t st o PR T { r 3 hose : ‘ ® N 5 §a§
| . ‘ - |
SCALE N FEET QUTDOOR ASSEMBLY b i g
{‘ i e I i §9
A L 14 Pipe bis bor support ! . v \ ; 5 of
- Special pipe Fitring A= A H 2 t ® |_ 3 ok
r 7to” - ® 2%4bus sors _ i noles d 57 $a L b oo
‘ | i i 4 | - ; 5 § 2 d . g E3o-ve Bt
| — - e — ! il
1 b @ al B } ot N, See s o) i ; Rl " ® = 25
Py . = = ~rr -1 } o T 3= = s — e e s woeefy : (E'L
1 I RN ;6xa ) 6% : i 7 R SRS TSN It P @ e ' o g 300 omp. 3500 rort o8
. ; = ‘ ’ P v e DETAIL - A ‘ p j i ) kS t ' SAST. distonnechng smprches Y
~ \ ® 0 *\ > ‘_}:’G % / Jow roltags pedestols 7 il Znergized busses 1 Sea cerois “A’ ' Ty T iy ;
" 3 el W HE i . i tronstormers. | Feo oetoi | 600 amp. 3500 voir R} Lre
‘) Droft botrs I‘ ~o~] \// - o ) ! 1 \SPST disconnecting vwitches !
i | 6x8" T ® . WY 4 e i ) i ’ 1 | I Te avod comfusion, the cmn.ctrﬁn'\\
. ‘ " . -3 { | ¥ ' : | L1 | From the o disconnects fo the o) |
2 1 e 1"i~50pper i l ; § 3 7 et - I‘ i :;n:wr breowers org not shown E
- o i 3 : i i3 riaw i
1] EXSs ¥ i ,5'..3' » r f < j ! i | .
| m/e % ' \ I I %4 @ RO ) g | ‘r *‘ l I IE
=2 Z. 58 | I
% e & i \
\ 9 .
; HRER:C ¥ by i \
R gy | | i . :
DR S~ 9 e o « S ' N
SR S Sn .
T R0 - 2500 v insvhated. Yo It © ‘h
|o & e [ | = S & \ |
L \ i w i £ = b il ; '
) p — s S (O g ] £
’ . 1o T vy i 2 A7, seo L ' )
b AL Fusivie Cutours ' NI ) I I I I I IJ ; ) praps | W
I SAVA Tronsformer for local | ( -~ e e e S [ = 1k s S |
Vo lighrs ond hearing. —2. 1h | e 2 . ‘“' 2 ) = | - - B
‘ 5 e A e t - R R I 7 A R Y X P e AR /7% PN = WP =/ g e
| Twbwlor connectors o be flattened! ! ot |
‘,, connections wih bus bors 1 BTEN f‘jﬂ | SECTION BB LJ PLAN - INDOOR ASSEMBLY
e § v
8 o3 A
\ %10 6004 insulared” P % 53 Y o
2 1B ! EXHIBI .
2 enclosed fusble 2 pole e ® §3 p ol ra R T
iyl i e it . INDOOR _ ASSEMBLY
the orher for mternal 3 o9 | 3 ¢
kil oy L ES o). &3 ‘ ANCHORAGE LIGHT & POWER COMPANY
T NOTES ANCHORAGE , ALASKA *
- 7t - lr“’ [T T e Ground Connecrions - e - ANCHORAGE SUB-STATION
[ o S & ERET IR The ground bus of the switchboord an e pone/ pipe supports are to be’
i | Il 4 theowghily qrounded Yo one common grouvad plote [(ocated outside of f}/‘e’ Er% house. For SUB 'STAT|ON ASSEMBLY
—— =T [ ——ge L ||| S i 1 the. cufidosr assembly, all travsformer shells and all swikhes Gre fo be grounded fogetherond | §cgle. g I Fred. H.Tibbetts
] | . — i ey . i S the whole throughly grounded fo one commorn ground plate Dt m i s' Chve.f én’meer
: ) Y K N - ’ R -~ i LR \a P um: None,
g e of remforced refe 13/ 5
E B i Y f BN R s A= 1 -4, T = @ -_'fs 9;://;:,4&;? ,’c;:;fwr fo tlood light B 25+ g hiomwr Buitding  will be of remforced concrete insfeod of frome construction Date : November 1928 San Francisco, Calif.
& [Soven R by bt t;{ bars @ 18 crs :
3 1 oy o -
3 r»v*: = ' FRONT ELEVATION —INDOOR ASSEMBLY TS chowing 13 @ oart of Mo aaolcamon for license
i ! | Lo ! made by rraon | ieed Ihe 121 day of rebr vary 1926
|| L d Liag 2
r PRE——
Arnchorage —ght and Honer Lo FILE NO
SECTION A-A SHOWING 2300 VOLT CONNECTIONS A AN 1011 — 75
oo, TR
" - DR /S |CKI
Our 12 PEB Ccrwef  Lrguneer TR WEIA
.

b i S PLATE 12




CHAPIER VI

o ODET ARG

Jenmatrustion work unm the laitial development of iha aneraruge Light
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States prices by freight scsts from Sesttle to Anchorage, these being gor sarioad

- loty fop Gop er wire - 1,366 pur b, or 7.80 of aost st Seattle
Yortland cement~ 0,784 * " 100,05 .
Structural Steel 1,884 © ¢ 27,55 - .

Lumber o 0md v v B0k v o or Ketehikan, Alagug

Lanoy Costs 4t inchorage are probably sbeut 504 higner than lu valifornia and

Wlﬂhingtun,hnt skllied mecnsmics or tumnel men sre Vory Altfeult to obtain,

Altegggh.r, Gosts on a Job of this sort will esceed Soats for s simiiay Job in
*ho Pasitie Gonst States by atout 207 te 28,

The fol owing table indlentes the wunit vrices adootag fer the vain

i ’1°ntntu ¢" the vroposed senstrustion work.,



Exsavation

#111 in storage dam

Jonerete

Lunber

ilp-rap
Tunuel (7' = 8"}

Strustural steel
3teel pipe for penstock

Splllway of storage dam
Solid roek =~ dlverasion dam
solid reck -~ power plant
Loose rosk - power house
Gommon ~ tallrace canal
Common - penstoek trensh

piversion dam
Powar housd fouwdations and

penstogk snchors

Power huuse guperstructure
Pail race canal lining

storage dam spillway astringers
- - o linivg

at storsgs dam

od sectiom
Lined section

Trash rack snd diversion dom

fa’.‘, San Pranci o
grection on gaddles

" window sash for power plant bullding

Anssett $8 Bhale

Freight

mlumcot

olay tile for power plant roef

material

Flectrioal and mechanioal equipment

95

$8.,00 per 0.7.
& * *
s * *
s * ¢
a8 " "
200 * *
1.“ " W

2700 * "

w00 * -

24,00 " "
ﬂg“ " 8ge ft.

75,00 por M. B.Me

wo.00 * *
3,00 per 0.

36,00 per 1in.ft,
go 00 ™ "

0,15 per ib,

0,04 5/" per 1b.
0,80 per 100 1.

0.“ W “’ “’O

0.1 * "
{seattle)

Alaskn 5.8 awu‘w
W“w .



Complete cost estimates are incinded rerein for the initlal development
of the project as previcusly deseribed and also for the prodable second stage
of construction,

Tadble lo,. 10 presenta im eomplete detall the estinmated sonstrustion
eosts for the various slements making up the initial development sud (s followed
by Table ko. 11 which is & summary of the same costs with an indicated peroentage
added to cover over~hesd expenss. As shown, the total estimated cost of the
initial development is §374,300 for somstruction work. lHothing is ineluded in
these estimates for rights of way, interest during construction, legal erpense,
or preliminary fisascling or promotion expenditures,

The oonstruction work estimated above srovides a couplete installstion
.M a 1000 .4, system ml‘ includes as well a power-house, pemstook, and trans-
mission line suffielent for an additiomal 1000 X,i.; storage works suffieient
for an additional 2000 X,¥,.3 and river diversion works sufficient for an addig-
lonal 3000 K.i, In other words, 855 of the total sost applies to works having

& capacity equivalent to 2000 X.w, and 478 apslies to works having a capacity
oFf 4000 K.¥.

Following the sumary of sosts for the initial dovelopment, Table
Ho, 12 presents an estimate of the sont of additionnl equipment and installation
Neoessary to inorease the output of the whole aystem to 2000 K.u,, assuming
that the addlitional output will be transmitted to Anshorage. 1This includes,

€31



principally, the seoond unit at the pewer plant and sdditiosal sub-statiom

~ equipment, It does not imelude any of the proposed extemsions of the trans-~

mission system to the proposed fature power markets lylng to the sorth of the

power plant, although it is possible that this work may vrecede the anlarcement
of the sapu:ity of the Anvhoraie line. As shown in Pable Xo. 12 the sost of

inereasing the imltisl system o a aapraity of 2000 X.u. will be about $51,580,
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ABITIAL DEVAGIHIEE
SR00ARS AN
Camp and trail 2,000
Exoavation spiliway 4,000 e.y. & §3 12,000
Lunber ,spiliway 27 HuiJhy & §78 2,028
spillway BO M.s.i, ¢ §200 §,000
gates Te HoboMae 3100 720
i "m LT e ::.00 3,700
Alp=-rap Syl §S
Y27 248
lM!mml, 1” BoEeRsERS _‘&‘m_ ’q”"’@
RANLEION DA
Gongrete, 1,090 ouy. o §27 32,150
Roak exsavation, 842 c.y. ¢ §4.78 3,080

 Qutlet gate and pipe in place 600
Holst for cutlet gate 500
Reinf, steel in place 4740 1bs. o B¢ 237
Struotural * " 1043 " 4 I8¢ 157
Grout pipe, water stop,eto. BOO
Grouting amd water proofing 750
Zklutna River gaglog statlon —6

mu‘.‘m' m R R m_’ “'m

Al
Lined section ~ 470 fi, « §80 23,500
Unlined sectiom 1410 ft,. §38 53,580
Inlot structure: Zxe, 124 ouy. o (6 44
Conerete 33 e.y. o 2V 891
frash rack 8635 1b, © i8¢ 1,295
Heatlng of trash rask 1,190

Outlet structure (considersd as inlet
portion of penstook)
481,200

Ingidentals 1“ Erenanan .....m.___ 89,320
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ZEBSRK

m‘i“ - funtake 1200 Sale © “ HARBAIBBRE LN BT RRR #Q,M
trench 195 * W “ T I ™™ l.m
mﬂ u - £ “ PRERAABBENER T OERRE RS 1”
Esokfill over me 14680 ~ W ‘1 TR I l.m

Conorete 1 surge Sauk base - 40 o.y,
4 smohors ¢ 14,6 -84 "
‘ 98 SaFe = %l’ CrarmbsneRn 1.“0

steel plpe 54" alam, 1/4" and B/16" tulck
funnel to elev, 93, 1/4*, 688 fi, ¢ 168,54 102,2008

Blev,. 98 to Wye B/16", 141 5, & 196,44 - 27,700
wye 6/16", B ft, ¢ 3934 2,000
Branch ‘w "..l‘ 1/‘" B0 5, @ 1“0“ "m
Bends (54" dla,} 16 e, o 165,34 2,300

Stiffeners,etc, 0 5 of above weight 7,000
147 8008
b ] + ’/“ fc’.bo Sam Francisce u......n:.... ?'m

Valves: 1l ‘.‘mm valve and m. fo.0e 8. 7, Semennw 3,260
8" By-pass systam around wmtterfly valve, :

{usluding 8 steel pipe,i elbows,6 flinges,

1 gate valve and 2 saddle flanges R 250
Alr relief and wvacuws valves, 2-6" and 2-6" gate
mm P T L L L R T R R IIIT™™ 31y
Ponstock flanges, 2~86" and 1-B4" T R T L T 700
nmm.nm 36" branch of wye LR R R R R Y 100

ixpansion Joint 14004 structural steel ¢ 204 - 280
11004 machined steel ¢ 20§ ~ 220

Bolis, flax, eto. 20 M £20
Freight on mbove materials 168,0004 o $2,00 poar J00% ...eee 3,100
. .

Soil proofing of steel pipe (to be dome in
before shiment) 900 ft, at )y 729

Instaliation of above material
Peustock plpe W.Wawwlm "
'ﬂ'. “ m ..'....OQOQQ.OU‘.‘Q.*..‘::::'.... 1’1”
Planges, alr relief valves, sxpansion jolmt, .;;:.. 300

w27 ,496
Inoldentals J0R ..ovcvnninnoseecnvones 2,764

$30,280
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| POUEA NoUSE BUUDING
Excavation imcluding tall rage conduit and channel to i,4, bridge

Loose rock 448 a.e 6 PL100 suueecerse & 448
[ Sommon bszo 8 Ol ..0veesve 3,192
" Jonerete y
: substruoture ab6 " @ P00 soinsene 4,864
1 'w.mm. 80 - @ 2400 sinvvane ‘.m
:
E

Lining of tall race 1190 aq. ft, o 404 ...... 476
Conorete drops in tallrase shannel 180

Strustural Steel
1 fabrication ~ 11;‘” ive, 8 W T 7456

Freignt 11,450 " 4 $2 per 1008 ... 289
é_ n“m 11,450 » Q “ ERSBERANB I RSN 229
Orane *QMOWN" BERAABA RS RSP R RSP E AN R RR S N 760
Freight 3,800 1bs, @ §2 per 1008 ..., 66
Plﬂ!lt 3;” " G ‘ Cr BB ERHBE BN 86
a“ll“ 1" ftt t’ ang. ‘#Qhu.ohz&m‘l.lnﬂ.»t..‘ 120
sash 580 Be fte in plu“ # 38s PrREB AR bR R 203
Tile Roof

;
E
;

Russett #8 Shale elay 2,268 sq, v, o« 194..,, 430
Froight By268 x 144 x 81,36 par 100§ ..... 428
Placing 2,263 sq., T, 0 lw EEERERRN ARG 226

Bolling door, 8' x 10° 10 H1a00  ..uvivicerecnonces 300
Doors 3 4 §12 in ’1“‘ L I A, 36
”i‘“. wash mh' Nﬂ“' ote. FEnEsnohovbannnsa 150
Lookers

."Q"CO.QD..C!IC.OCl...bluc0.‘.!.00...."" 50
Senaeh R N Y 20
Office fixtures LR AP, 150
Uperator's cottage PERBABANEAIRI TN R AR AN PRI R R BB

k800

£19,378
Insidentals, 10% ... _1.932 $21,%10
W' m ‘J.Q ’” k“‘onh AR R T YR L] 1'.m

MNQ 1280 lo‘o‘u.ﬁ Pofey 720 RePolly sovonse 5,“0
“witohboard ard accessories

A R e T m
'h'm “ .ﬂlitl m m Wli “ﬂﬁcﬁ@" Krpben ‘M
3" Covdutt - 300 £y, o 75f $228
300 M.0.4.00ble insulated
B0O* & 22¢ 110

feoder oondults & cable il .
uﬁ'mMMMﬂM“SM LR R R TR 300
Heating for power house and cotiage

H u. l““l" with 'ma‘ and condulte T 615
? = 3 lustalled «nd conueeted with i,8,elr, 100
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POUER BOUSE 3ULBARIZ {Continua.)
Yransforsers for local Service 2-20 K.V.be ... L 400

o e 3]

P Pramsportation of all ¢f above »aterials
k Generater Sast to Jeatile 360
geattle and 3,0, to Tkintna
78,0008 » $1.60 /100 1,280  ...eee. 1,810

Installation snd imitial operation of equipsent
Pelton represant-tive 90 days ¢ U20 plus
trans, and Jilving EXPENHIS ssessconmrnvne 2,400
m‘.wt’. 360 mm & *? EabmaNEER L ENS 1.m
Swi tohbonrd ,transformers,telaphones ,wiring,

ot8.00e .. 1,000
) $32,678
Inoldentals, 108 ccoveeavevese . B.868 = §35,940

mu”' m“ ‘“ ru”‘u“tx“ (AR EER RS EEEE R RS m
Poles ~ & o $25 $180
Pimber 1000 ft, 7 §100 100
Mise.,bolts, mats, otc. 50
Genarete, & oy, 50 120

Outdooy ‘M'f&.d maberial® civvecenrnsenonens 8’“’
Transformers, 5 © §1400 4,200
Faeible diseonnests 98
Gang oper.sviteh & ohoke

soll 248
Lightuing arresters 335
lasnlators 170

¥iss, wiring, grounds, ets, 309

Installiation of ontdoor elest, materisle,
!ﬂlﬂ‘ﬂ“ h‘lilﬂ.‘ from nial T Iy B00

Indony m*’i!d matorials e nnInnImT 306
2 panel switahboard with 51l necessary
tnstruments, siroult broakers, pipe supports,
bus Bars, OB8. cirsesnesensnnssnnnssnsnnnnes

Installation of indoor elestrisal materisls ..... 500
Lighting system chargeshle o sub=-siatlon ....... 1850

PR e s

Hiscellanecus testing apparatus (50% chargeable to
Pu?c 3‘““.)
iogger teating set «500

: 041 filter press B40
1 Portadle oll tester 176
L Blotting paper

$1,286 x O
x reBENN Y ‘
Frelght on above meierials Q:bCQOQOOQD“OGGUOi’Q' :l’“:
Baat to Sesttle, 20,0004 .§2,50/100 - 50O
Seattle to Anchorage 27,000) « qlxbl?/lmul




2OLER HUUSE SUB-SUARIGK  (Uontinued)
Temporary assembly during senstraction peried ,.. 3504

Fenoling sround cutdoor BOSOEBLY escrvncesressy w)
$8,840
ineidentals (Umitted) - 49,840

TEANSMEALGN LIRES

Labor at ‘.‘”” L T I u,m
Hatorials purohased at Ssn Vruncisce

Mll.. a P'” 1ine M"m Ty :"m

Estimate #2 OJopper conductors ......... 10,829

Bstimate #8 Zrestion tools, poles & hamd~

ware 5,509

Estimate #4 Insulators, oopver, ste, ... 35,7838
Materials purchased at Anchorage

mtmt .;' ".1“ Y Y LRI 5,”

Mise, mterials (no record in 5.7.) ..... 3,000
ut“m mt‘l of matfit oars LA R R T Ty ‘,0’!0
Preignt on sdove naterials shipped to Alaaks ‘

135,000F & $1.80 por 100F ...vivinncnes 24,160

m.m i o0 il R IIrm 1.“0
Feodeor commections t¢ steam plant, ete. ..... E0Q
Aunxilisry 2,800 v, line to tummel intake trash

: ragk
Inoidentals - lw sam L., m $#68,340
*

! Outdoor framework and foundation ., .. ... . . 420
' 150

Poles ~ 6 o §26 ¥

Tiwber-1000 £t, 4100 per ¥, 100
Mise, bolts, puts, ete. 50
Uonerete, 4 s.y., ¢ $30 120

Outdoor Blectrieal Materials LR T R, 5.“,
iransforners, 3 ¢ (1400 4,200

Fusidle disconmests F13]
Uang operated ewiteh and

ehoke soll 246
Lightaing arresters 333
Insulatore 170

Mise . wiring,grousd plstes,ete, 300

hﬂdhﬂ.ﬂ of cubdoor sleat, maturials
mm‘“ mx‘“ “ ‘it' LA e

mm"m p.g....oonu.o..lu»oo»noo‘to-ocn.
Mle m:rhg% s m "o
8q.Tt 0 140
Vindors ssd doors in plase 200
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AHCHUUAGE JUB-97. 210K (Conéimued)

Indoor Rlestrical Materials:
2 ranel switehboard with sll nesessary
instraments, sireuit breskers, wall
bushings, ploe sup orts, bus burs,
lumm‘. eto., bR AL L T T AR le

h-ml..t“ of indoor elest, malerinle BEERE TR AN E

boy
Li“'m m .‘000«!-"b‘hov.laon-onho........... m
Iransforsers, B L.V.i, BLEO
vonduits, sonductors,refisstors,
svitches,lanps,ete, in place 150

Hiscellanecus Testing Appiratus (£0% ohargeable
to Arnohorage sul-atation)

Megror tecting sot 500
081 filter oress 7
Portadle il toster 176
#lott ing paver 20

V1236 x BO% ... 18

mm on ‘m. maierinle ‘0..Q.‘l".cllt'.....tloo... 948
Bast io Seattle 20,000¢ ¢ $2,50/100 $600

Senttle o Alasia 27,0008 1.66/100 446
Pemporary switoh house during ecenstruetion poriod ..... 280

* Mh. around cutdoor m R e m
§ 11,280

Incidestals (Umit.ed) - $11,230

) m 2300 feet e L R T T A, 5,“




Construction Overhesd and

Total Jost

_— Cont Bogineering
105
Storage Dam and Spillwsy 429,970 #3,000 $32,970
Diversion Dam 42,080 4,210 46,290
Tunnel inoluding imlet structure 89,320 8,930 98,250
Penstoek including inlet structure 30,250 3,030 33,280
Power plant bullding and cottage 21,310 2,130 23,440
Power plant equipment 36,940 5,690 39,530
Power plant sub-station 9,840 980 10,820
fransmission Lines 65,340 6,630 71,870
Anshorage sub-station 11,230 1,120 12,350
Spur track 5,000 500 5,500
TOTALS

5 540,280
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Ponstosk ~ sseond broansh uf W8 svsassevcasstsscannraesosnsnn mo
~ Power Kouse Louipment
Turkine

T L L L R T 17,243
BoBOTRAbOY cosvvevsvsvrnrvenns ”m
switohboard and ac esscries 1,000
U“iu. “"0 AT ERELEESaRB A m
Freight on ABOVE sevsesrrrvve 1,600

Installation.ccenconcennnrneas
Incidentals 1" srsaBIRES _Jm PP T §53,310
Pyuer Mouse Sudstatlion

Quidour Znlalrgament svesvssvonns 400
TroansfOrmOrs sceccosruns vavosnrs 4,200
Wiring, ote, FesEer R R EE AR AR 200

Installation sesveseensncvasanes 400
Preipht R T L L R L Mm_

!“M“Im 1% R R R M.,m_,.,_‘ LR R &gm
. Anchorage Sub-3tation (Same as powar house sub~stntion) ceeces
3 u,' ::a“’

Overhead 1’% P L L L R R T T —ra 890
TOTAL wuuvecs M
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CHAPTTR VII

Yhe Anchorage Light & Power Joupany is fortunals in having an
tmrediate zarket for its imitial power cutput under contrasts already arranged.
¥ith prices already fized, it 1s possible to estimate with a fair degree of
asourady the imsedlate incows snd to estimate the probable increase in incowme
from the present market for several years in sdvange, It is alse possidle
to estizate socurately the probable operating costs and fixed oharges, and

thus determine the earnings of the Sompamy during the sawe pariod.

In sddition to imsedlste service iu the town of Anchorage, however,
the eompany has other very promising potential markets, rogquiring only additional
transmission lines to bring them in, The avallable information regarding the
additional markets is sufficlent at this tiue to warrast only o gonmeral statement
that they will elearly provide Income greatly in exsess of the sost of service,
Power earnings on exteusions of the distribution system will very gquiokly
anortise the cost of construsting the new lines arnd pay s substantial and in-
Sressing profit besides, No attempt 13 wade in this report to estimate the
amount of sueh probable earnings, The following discussion of ingome, operating
sharges and earnings applies therefors cnly to the lmnedlate installation serving

the visinity of Anchorage and Ekiutna,
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Resorda of operation of the present system im Anshorage Indigate
a present snnual sonsumptlon for publie service of about 482,000 ¥, 0,8, Om
the assumption that the low rates offered by the new ec:pany will wrobably
offeot an immediate inersase in service, it Iz ascumed that the consumption
during the first year of operation of the new system should be about 530,000
K.,48,H, Assuming that sbout 705 of the total wo 14 be nsed for electrie
lignting, and that the balanse would be distributed between industrial power,
domestic power, snd mumicipsl lighting, the annual income from thls source
using the rates specified in the contract with the town, would be as shown

in Table ko. 13 below,

Wholesale Ante Cousnmption Bt Lvated
Eleotric lighting of 70 371,000 $ 22,260 t
Industrial and comwersial power 44 18 79,800 3,180
Domastis power 25 10 53,000 1,320
Hunieipal lighting af 8. 26,500 1,060

Total 100 $27,820

Yor subsequent yoears, as orevicusly mentioned, 1t is estimsted that
annual consmmption and sonsequently aunusl revenue would inerease avout 10%
eash year,
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SHSHUAAGE GLTY ZugR

The probable inspwe from the sale of power to the Lown of
Anchorage for use at its pumpiug clamt 1s bdased on consumption of 330,000
Kol oEy during the first year, giving, st the jrescribed rets of 44 per %, .M,
an incoms of §13,200, IThe snusl ineresse of revemnme resalting from immu~
ing use of water is estivated at 5§ per yesr,
AdASES BULLAQAR

Reoords of power consumption by the Alaske Nellreed in its
shops and offices indicate e present au yal use of about B2B,000 ¥, B, with
8 probable inoreass of consumption due to cheaper power and possible eleotri-
fication of additiomal egnipment, 1t iy asswned that the total would
rench about 600,000 K%K, in the near future and remain at
figure for several years,

probably

aporoxirately that
At the agreed power rate of 4 per K00, the
resultlng snnual ineeme would be §24,000,

The present agreement with the Exlutne Indusirial Sehool salls
for a rate of 10 per X,i,H. and o wonthly winimum eharge of $100, it is

mmmumwmmm first fow years will not

mummmmmwt»aummmu. The annmal income

is therefore vstimated on the basis of 12 monthe at §100 op $1200 pep year,

Phe tolal anrusl revenms during essh of the first five years
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of operation of the new system, estimated in the manusr deserided above,

is shown in the following table.

ZABLE 1D, 24

BATAKARES ARBUAL AIVENUB
Anghorage “ublic Anohomge Pumping Alasks Bklutna
st 427,820 §13,200 . $24,000  §1,200 §$66,220
2nd 30,600 13,860 24,000 1,200 69,660
3ra 33,660 14,580 2,000 1,200 73,410
4th 7,080 15,280 24,000 1,200 77,510
Sth 40,750 18,040 24,000 1,200 81,970

The mmpu operating ovsts will consist of wages of operators and
linemen, saleries of s superintendent aud office sssistants, and necessary
supplies and material for operstion of the system and the adwinistrative
offlees., It will be nesessary to have an operator on duty at the power house
st all tises bat, under ususl operating comditions, & 12 hour siift will be
practicable, requiring two cperators regularly stationed at the plant, The
Anchorage sub-station would alse require attendance. It is assumed that one
man oould take eare of this station sontinuously if sleeplng acscomwdations be
provided in or near the gub-gtation buildiog. & telaephone and possibly sertain
alarm deviess would bo needed to wake this plan of eperation safe. To provide
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relief for the statlom operators in eass of temporary disability or absence,

it mu be advisable to provide a fourth operstor who gould serve at sither

the power plant or the sub-statlion und conld perform needed repalr or maln-
tenance work when uot required for oporation, Thls man would also be available
for duty at the Anohorage steam pows: plant,

The sdministration of the system would be simple, and 1t ls
ascumed that a superintendent with the mistmo. of & good 010?!: eonld hendle
all the nesessary work, Orfice space and miscellsnecus office supplies, sush
as stationery, bill M. ol ., Would e noeded,

The estimated sosts of operaiion sre shown in Table %o, 15 below,

Ldminisiravion
. Superintendent of System « « « « » ¢ 4 4 & “,m
Stenographer smdi ¢lerk I T O 1,000
Rent of 0fL100 4 o o ¢ o o ¢ o ¢ ¢ 0 5 3 s & 400
Stationery, printing, e¢%¢. .« « o 4 & « + o 800 “'m
Lewer Flant Operaticn
“mtmu‘lﬂ)mu. O I T T “,m
Outside work and patrol - eguivalent of one
‘ man entire year 1,500
041, waste and missellamecus sup-lies 200 7,700
Sub-atatlon and Steam Plant Opvoratlon
1 operators 4 §200 permoe. . . , . . . . . 5,600
Outside work and transmlission line jatrel 2800 = 5,300

“mmmtiumfu........-...... ﬂ"m



Fixed oharges inelvde those portions cf the snnusl expense which
depond maiuly om the amount of voney invested and on the degres of permanence
ef the construotion work, The »rineiosl items are deprecistion reserves nnd
maintenanse expeniitures, Taxes snd insuwiorse are alsoe usnally ineluded. In
goneral the fixed charges depand only to a slight extent on the volume of
business done,

Depresiation: In order to ussure continued life for an eperating
soncern, it 1s ensentisl that fonds de sot anide snch ysar to provide for re-
plagsement of property or eguipment when It hecomes worn out or ubsolete. The
amount whisk should be set u!;do engh yeor for sny partienlar olement of the
project depends mpon its probable useful 1ife, The latter varies greatly for
different types cf eguipment or senstruetion, The diversion dam and tunnel
of the present project, for imetance, have prastisslly wnlimited 1ife snd for
estimating purposes 100 years bus boen sdopted. The powsr plant duilding nas
baen assigned a 1life of 50 years, the penstock 25 years and hydraulie snd
eleatrical equipment 20 years. Ihe stor ge dam proper will have practioally
vnlimited life but the spiliway lining snd headgete strusture will rosuire
oocasional remswal, For this resson, the timber construction at this dam has
been assiguned a 1ife of 10 years,

Having the estimated cost of each Ltem of the prejest, and having
determined for each the probable life, the aversge useful 1life of the ontire
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progerty ls readily found, sonputations In the present case glving an average

of 20.6 years., For simplicity, s 1life of 20 years has been adopted ,

3ince funds set saside for depreciation would, theorsticaliy at lesst,
be placed in o fund drawing interest, it 18 only neces ary to deposit such a
swn each year a8 would be necessary to smount with lnterest at the end of 20
years to the total comstruction cost., Te provide the sum of {374,300, estinated
as the construction cost for the present project, at the emd of 20 years, with
tht acoummulating at 5k, requires an amual reserve of 23,0241 of the
total ocost, or $11,300,

Halntenanae: Walntena: ce oxpenses Inglude all amounts expended to
xeep the system in satlsfastory operating cond!tiom. Due to the high standards
adopted for all design work on the prosent projest, maintensnce costs will be
low, varying from a minimme of about 5% per year for the comer:te structures,
to & maximum of about 35 for the cottage at the power plant, A4 sarefsl estimate
of the prodable malntenance cost for eash of the various items of the project

indioates & total wnnual expenditure of {3,135, or about 0.85 of the total cost.

Zaxes: Annual taxes colleosted by the Alawka Territorial Govermwent
will smount to about O.4% of the gross amnusl revesue. In addltion an income
tax of 12% of the net smnual revenme will be collected by the United States
Government , In estimating thess Staxes 1t has hesn nwvessary to carry through
& preliminary approximation of the gross and net revenues to serve as a basls

for computing the taxes,
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Jasurange: Fire inswrauge premiums have been estimated at
s rate of §) per year per §100 average deprecisted value of those portions
of the property subject to fire hesard, orimen's oompensation and 1lability
{nsurarce would amount to about 4% of the anmmal pay roli for operators snd

sbout 0.1 of the psy rell for offize esployees.

Jameay: The foliowing table stows Lhe amourts eztimateld for
snmual fized charges during the first five years of operntion of the vew
eompany, including saparately the amounts for depresistion, malntomanse,

{ngurarce and taxes.

st $11,300 V8,136 $1,095 $4,025 419,888
 and 11,300 3,135 1,085 4,480 18,990
3rd 11,300 3,138 1,096 4,885 20,416
4th 11,300 3,158 1,088 5,810 20,840
5th 11,500 3,138 1,098 5,750 21,260

The susual net ewiniugs are resdily oblalued from the above
estimates by deducting from the gross rev-aue the oporating and fiwed oharges,
the figures for eash of the first five years of opersiion are shown in the
following table, The last celumn of the table indlicates the persentage return
on the original ‘m.am fw sonstrustion work,
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e AL, Bxpeuses . Annual Aeturn on

Sresy Sevenns Operablng Zixed  Iotal et loeose Srig. cost
$68,220 $19,400  $19,5556 38,956  $2v,260 7.5%
69,660 19,400 19,990 39,390 30,270 8.1
75,410 19,400 20,415 39,615 33,596 9.0%
77,510 18,400 20,840 40,240 37,270 10,04
81,970 19,400 21,260 40,660 41,510 11.0%

The percentages shown inthe last column of the above table are
based on au estimated constrmetion cost of $B74,300, This of course ‘oes
not include all of the oapitsl luvestment of the corporstion, Certaln mmounts
will have to be pald for permits and rights of way, sreliminary investigations,

organization, legal work, and finsncing., If the total of sueh axpend 1tures
should smount to {76,000, giving a total luvestment of spproxisately M,m,

the peroentage as indlcated above would be redused to about 6,17 for the first

yoar, and 9,25 for the fifth year, stil! indleating a substantial return,

The above tabulatlom prosents a consorvative sstimate of the
dependable income whloh ean be expedted from the eperstion of the inisial
devolopment of the projest. Bxtension of service to other markets wil: mne
doubtedly produce sufficlent revenue to PRy the oost of fhu sdditional facilities
provided and st the same tise greatly ineresse the roturn on the eriginal in-

vestment , The pesslble rovenne frow sddiltiomal smrkets has boon estivated as
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high as (485,000 by wm woll qualified to form an opinion, Large inarenses
of profits over the minlwum dependsble aeounis shown in the tabulatien shove
will depend only on the smesess of the sorporstiem In developlrg the surrousding

potential mavrket,
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$250,000

Anchorage Light and Power Company
First Mortgage Sinking Fund 7% Gold Bonds

Dated August 1, 1928 Due August 1, 1943
ble Feb 1, and August 1. Redeemable, either in whole or in part, on August |, 1931, or
intareat payehle Repmed O iaet, at 106 and interest, and thereafter at 106 and interest, less 4 per

any interest payment date prior thereto, e
cent for each expired six months between August 1, 1931 and August 1, 1943. Coupon Bonds in denom-

inations of $1,000 and $500. Registerable as to principal only.

Normal Federal Income Tax 29 Paid.
California Personal Property Tax paid up to six mills.

Trustee: THE SEATTLE NATIONAL BANK, Seattle
Co-Trustee: THE BANK OF ALASKA, Anchorage
Paying Agent: WELLS FARGO BANK & UNION TRUST CO., San Francisco

COMPANY: The Anchorage Light and Power Company is erecting a modern hydro-elect'ric power
generating and transmission plant in Southern Alaska, near the City of Anchorage. Construction 1s now
in progress and includes lake control works, concrete diversion dam, tunnel, penstocks, power h(?use,
hich-tension transmission line, substations and some distributing lines. The City of Anchorage itself
leases and operates a fully completed distributing system built and owned by the United States 'Goverm
ment, and has contracted to purchase electricity at very satisfactory rates from the Anchorage Light and

Power Company for a period of fifteen years.

The territory served includes the shops (valued at $7,000,000) and headquarters of the Alaska
Railroad, which are now utilizing steam-generated electricity. This will be entirely supplanted by the
hydro-power of the company, and the present steam plant will be maintained as a stand-by. Rates for
domestic and power purposes will be substantially reduced below rates now being charged, and con-

sumption of electricity for both domestic and industrial uses will increase considerably. The population

served will be approximately 3,000.

The engineering firm oered H. Tibbetts, San Francisco, has complete supervision over all
construction work of the company. ' B T S
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SECURITY: These Bonds will be secured, in the opinion of counsel, by an absolute first mortgage lien
upon all the physical properties now owned or hereafter acquired by the company, including Federal
Power Permits, Rights of Way, Contracts and other tangible assets, valued in excess of $500,000. The
First Mortgage Bonds will take precedence over $100,000 par value Preferred Shares and 50,000 shares

of $10.00 par value Common Stock.

SINKING FUND: Commencing June 10, 1931, and yearly thereafter, the company will pay to the
Trustee in cash, as and for a sinking fund, not less than fifty per cent of its annual net earnings remaining
after payment of bond interest, to provide for the retirement of outstanding bonds of this issue. It is
estimated that this fund will be sufficient to retire the entire outstanding issue of bonds considerably

before their maturity.

INTEREST PAYMENTS: The Mortgage provides that the company will pay to the Trustee in cash each
month, commencing with February 15, 1930, a sum equal to one-sixth of the amount of semi-annual
interest due on the bonds each succeeding interest payment date.

MORTGAGE PROVISIONS: Bonds authorized but unissued may in part be issued for completion of
construction and in part reserved in escrow under careful restrictions against the cost of future property
acquisitions or construction when net earnings are equal to two and one-half times annual interest charges
on bonds outstanding and to be issued.

FARNINGS: Conservative estimates of net earnings, based upon present actual volume consumption of
steam-generated electricity, indicate earnings of not less than two and one-half times annual bond
interest charges, and sufficient to retire entire bond issue before maturity out of earnings.

CAPITAL STATEMENT

(Upon Completion of Present Financing)

Authorized To be Issued
First Mortgage 7% Bonds 1943 ... ..ooirieeee l #$250,000
Preferred Stock 8% Cumulative #%100,000
Comrion SEOBK | o ik ssiss seiesias it s sban shundunn o ns el o oo f Soin 500,000

# Remaining $250,000 par value reserved for future issuance under restrictions.
## Remaining $150,000 par value reserved for future comstruction purposes and general corporate uses.

‘

These bonds are offered when, as and if issued, substantially as above, and accepted by us subject to the approval
of our attorneys, Messrs, Orrick, Palmer and Dahlquist, San Francisco.

Price 100 and Interest to Yield 7.00 Per Cent

RusseLr-CowviN COMPANY

Investment Counselors
MILLS BLDG, SAN FRANCISCO  CENTRAL BANK BLDG., OAKLAND

MEMBER
8AN FRANCISCO STOCK EXCHANGE
SAN FRANCISCO CURB EXCHANGE

All statements made herein are derived from official sources, and while not guaranteed by us, are believed to be correct






