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RESTORING A SMALL BOAT BASIN 
DAMAGED BY THE 1964 AlASKA EARTHQUAKE 

Norman L. Arno 
Supervisory Civil Engineer 

U. S . Army Engineer District, Ala ska, Anchorage, Ala ska 

ABSTRACT 

This paper presents problems associated Hith restoring and expanding 
a small boat basin at Cordova, Alaska follmling the Alaskan earthqual(e of 
27 March 1964 . It Sh0l-1S that even under very adverse conditions, 1'lorl( 
can proceed and a ;Iorkable result can be obtained . The paper is primarily 
non-technical but lessons learned here may be of use to Project Engineers 
in scheduling project features for design and construction of complicated 
or expedited projects. Landmass uplift at Cordova of 6 .5 feet caused the 
need to deepen and enlarge the exist ing small boat basin. Damage to a 
dock by the Tsunami required immediate repair to maintain the economy and 
commerce. The limited Horking area, exceptionally tight schedules and 
the need to mainta i n mooring facilities for the fishing fleet during 
construction created exceptional scheduling and coordination problems. 
The project Has completed 'oy means of 14 separate construction contracts 
and 9 supply contracts totalling $2 . 5 million (Tables 1, 2 & 3). The 1'lide 
variety of 1-1Ork necessal"J to complete the project 1-1hile maintaining usable 
facil i ties included emergency dock restoration, debris cleanup, constructing 
retaining bulkheads and dikes, storm seHer extension, removing and recon­
structing tHO docks, restoring lltilities, removing and replaCing mooring 
floats, constructing a road , providing rock slope protection, repairing 
breakHater, dreaging and other features . 

INTRODUCTION 

PRE-EARTHQUAKE CONDITIONS 

The city of Cordova, 1'lith a poplllation of 1,500, is located in South 
Central Alaska on the East side of Prince Hilliam Sound . The principal 
economy is, and has been, fishing although minor construction and trans­
portation activity has caused a slight population increase in the past 
decade . Seventy-five percent of the i ndustrial activity in the Prince 
HilliarI Sound area Has concentrated at Cordova . An 8 1/4 acre small boat 
harbor, built in 1938, ",as originally designed for 500 boats but because 
of the increaGe of boat size in the past feH years, the basin had space 
for only 220 boats at the time of the earthquake (figure 1 and photo 1). 
OvercroHding Has apparent, hOHever, Hhenever that many boats attempted to 
use the harbor at the same time. About 400 boats comprise the Cordova 
fishing fleet, so many boatG depended on natural, but inadequate, coves 
and inlets for semi-protectea moorage . 
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CORDOVA SMALL BOAT BASIN, ALASKA 
CONDITION 27 MAR. 1964 
(PRE - EARTHQUAKE) 



Photo 1. 13 May 1964, Aerial during first increment of construction 
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DAMAGE BY EARTHQUAKE AND TSUNAMI 

de of 
The Alaskan earthquake of 27 March 1964 had a Richter magnitu rth -

about 8.5 and released at least hlice as much energy as the 1906 e a s t 
quake 1-7hich ",racked San Francisco. It 1~as felt over a r! area of a}JJl~bout 
half a million square miles, caused permanent uplift in an a reD of Maximum 
475 by 75 miles and subsidence in an area about 475 by 125 mileS' south­
uplift of about 40 feet occurred on Montague Island about 80 miles the 
vlest of Cordova. Little structural damage occurred at Cordova frO~t 
earthquake but 6.5 feet of uplift reduced the depth of the small b. n 
basin from 12 feet to 5.5 feet at Mean Lmler Low Hater, resulting J. ddition, 
inadequate depth for any but the smallest skiffs at lml tide. In ~Cluake 
the natural inlets providing protection to boats prior to the ea:r-t 
",ere rendered useless due to the uplift. 

r a,-Iay 
The earthquake generated a Tsunami Hhich hit coastlines as fa g the 

as Siberia, MidHay Island, Japan and Hawaii. It caused deaths ~J..O~:tJ.ere 
Oregon and California coast, notably at Crescent City, CalifornJ..8 ~ed 
several blocks of business area '-Tere destroyed and many boats d8~ :tJ.q,uake 
extensively. At Cordova the Tsunami struck shortly after the e~:et truck, 
stopped. A ship, tied to the main cannery dock "'hen the TsunamJ.. :3 :Log the 
moved violently and the mooring lines pulled the dock se81-rard lee."'" s urface 
piling leaning at about a 15 degree angle. In addition, the vrat er pe 
rose above the deck of the dock pulling the pile caps loose frOJIl ! do",n 
drift pins. Hhen the ",ater level receded, many pile caps "Tere se 
off the piles. 

PlAN OF RESTORATION AND EXPANSION 
. -t j.ons 

Restoring the harbor by dredging to its pre-earthquake cona..=:- r to 
'-10uld have resulted in continuing all of the problem existing p:r- :l-~e . 
the earthquake. Crowding would have been more critical than befo ::cal moor~ng 
because of additional boats seeking protection due to loss of n 8 -t ~j ect 
areas. It was decided to increase the harbor to 18.7 acres at J?:JC -three 
depth of 12 feet to moor 450 boats. During the entire operatioO 7 ( }.) 

basic criteria governed the restoration and expansion schedule: _ ~:Lng 

accomplishing the work in the shortest possible time, (2) maint8:J.. ( 3) 
protected moorages for the fishing fleet during construction ano. c riteria 
upsetting Cordova's economy to the least degree possible. Thes e 0 and 
were adhered to throughout the operation. The plan of restorat :i- C7 9 proach 
expansion ,~as basically Simple. It ",as: remove the dock, dock @ -£erry 
and commercial establishments abutting it; relocate the dock ano. 1::>reak-
terminal; remove and re-install the float system; and repair the pat were 
water ends (figure 1). But the criteria established restraints -t:;;. -t:;work 
to become clearer as construction progressed. In hindsight, a O-~ -t:. at the 
d iagram could be prepared which ShOlfS the complicating factors 'l::7~e because 
beginning of the project, no deta iled netvTork diagram was poss i 'l::7 ~ ::roject 
of lack of time to establish all the governing restraints. The ~ it 
therefore developed a step at a time and ",ork ",as accomplished @-

became possible. 

\ 
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REPAIRS, RESTORATION AND EXPANSION 

FUNDING 

The first and foremost problem of authorizing and funding the project 
,las dispatched through; (1) timely implementation of' Public Lml 875, adJllin-
istered by the Office of Emergency Planning, which authorized restoration 
of all essential public facilities ; (2) speedy passage by Congress of an 
amendment to the Alaska Omnibus bill for expansion of the Cordova small boat 
harbor; (3) by the ,,'illing act ion of the City of Cordova in acquiring real h 
estate necessary for completion of the project; and (4) by the efforts of t e 
State of Alaska before the Federal ~~chinery was oiled and rolling. 

REPAIRS 

City dock, approach and ferry dock - The economy of the City of cordova 
is centered around its small boat basin of "Ihich an integral part is the 
city dock, the ferry terminal, and the canneries. Physica l damage due . 
primarily to the Tsunami had rendered this area unsafe for normal use ma~ng 
it imperative that the area be repaired in the most expeditious manner . 
possible. At the time of the earthquake, the State of Alaska had an actJ.,:e 
contract for extension of the city dock but the day after the earthquaKe :Lt 
was apparent that continuing construction as designed ,las futile. The state 
implemented a temporary stop order until a master plan could be developed. 
i-lithin days the Alaska District Corps of Engineers had developed such a plan 
and notified the State of the direction their efforts should be pointed for 
the most efficient utilization of their energies, as a result of this, the 
State modified their contract to include the most necessary repairs to the 
dock and to start an approach from the dock to the north brealmater. 3ust 

a month and thirteen days after the earthquake, the Corps of Engineers took 
over the State IS contract utilizing funds provided by the Office of Emergency 
Planning for rehabilitation of the dock and repair to the ferry termina J.. 
(figure 2). 

The only transportation link that the City of Cordova has "Iith the rest 
of' Ala ska is through the ma rine highway between Cordova and Valdez serV":i.ced 

by the state f'erry Chilkat Vlhich makes twice "Ieekly runs betHeen Cordova and 
Valdez. To maintain this commerce it ,.,as of' the utmost necessity that the gh 
ferry dock repair b e completed a nd operational as soon as possible. A J-thou 
it was knoVln these f'acilities Vlould have to be removed and relocated c o IJ1lllen­
surate Hith deepening and redesign of' an expanded harbor, only the m:i o :i.mum 
of' re:pair '·Ias done t o accommodate vital requirements at this most cri t ::Leal d 
interim period. The city dock and f'erry dock repair contract Has comp J-ete 
on 23 June 1964 at a contract amount of $76,000 . vlhile this Hork ,.,as . 
progressing a contract f'or $37,000 VIas let on 2 5 May 1964 to clean up o.eb~:LS 
and remove small s tructures along Cordova IS "Iaterf'ront that '·Iere damaged y 
the Tsunami. This contract Has completed on 8 July 1964. 

Sanitary seHer - The sanitary seHe r south of' the small buat basin. ~ad 
suffered damage durinG the earthquake Hith parting of joints. In add :i.. -t :Lon, 
the uplift at Cordova of 6. 5 feet had left the outf'all discharging in -the 
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Dock Rehabilitation 
a. Repair Dock 8. Ferry Dock 
b. Complete New Dock Approach 

2. Debrl' Cleanup 
3. Flrsl Stage Bulkhead 
4 . Ou Ito II Sewer Extension 
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Figure 2 
UIHJUVM SMALL BOAT BASIN, ALASKA 

CONDITION JUL. 1964 
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5. a. Storm Sewer 
b. Lagoon 0 ikes 
c. Slit Barrier 
d. Sanitary Sewer Repair 

(No. of Project) 

6. a. Second Stage Bulkhead 
b. Blanket No. Breakwater 

7. No. Breakwater Roadway (;-
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Figure 3 

CORDOVA SMALL BOAT BASIN 
ALASKA CONDITION DEC, 1964 
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tide flats Hell above the Mean LO"ler Lo'" I'later line creating a distinct 
sanitation hazard as Hell as creating an obnoxious situation. ,lork on 
repair and extension started 29 June 1964 and Has completed 29 August 1964 
at a cost of $54,000 (figure 2). 

RESTORATION AND EXPANSION 

General - The project as planned Has basically simple . It included 
deepening of the old small boat harbor and expanding it to provide moorage 
for boats Hhich prior to the earthquake moored in bays and inlets surround­
ing the Cordova area . The dock approach Hhich bisected the proposed basin 
area required removal prior to dredging as did removal of existing floats . 
An integral part of the dock approach Has the existing ferry terminal as 
Hell as the harbor master's house, the US Forest Service facilities, a boat 
shop, a bar and tHO canneri es. 

Basic criteria in developing the modus oporandi included upsetting 
the ferry schedule as l itt l e as possibl e and providing maximum continuity 
for the businesses adjacent to the dock approach. It Has necessary there­
fore, before moving the dock approach, to provide a neH ferry terminal 
facility. But before the ferry terminal fac ility could be built, the area 
in front of it and slopes under it had to be dredged to provide floatation 
for the ferry . Remova l of the approach had to be timed so that it \wuld 
not de l ay the hired dredge Hhich cost about $2600 per day, but yet the 
approach coul d not be removed until the ferry facility "Ias completed . 

Further complicating the project Has the requirement that small boats 
remain Hithin the harbor so their insurance Houl d remain in effect. This 
meant that vIe could only remove the existing floats a fevl at a time vlhile 
constructing the neH floats \Yithin the harbor, but some f l oats had to be 
removed before the dredge coul d start dredgi ng the expansion portion of 
the basin . Further complicating the project ,las the requirement of main­
taining access and uti l ities to the Point Cheha l is Cannery . This Has 
accomplished early in the schedule by constructing a road on the north 
breakVlater by tying into the approach Hhich had been bui l t immediat ely 
follQ\oTing the earthquake . Another complicating factor Has that prior to 
constructing the ne'" city dock, the old city dock, Hhich \Yas damaged 
extensively by the Tsunami had to be removed . But located on it \Yas the 
Hashington Fish and Oyster Cannery \Yhich had to be acquired . At this stage 
the Alaska State Housing Authority (ASHA) Hith 9Cf{o Federal funds from the 
Urban Rene"lal Administration ,18S strongly cons i dering an urban reneHa l 
project in Cordova and i f the project 1>las approved, the ASHA \Yould obtain 
the necessary real estate, including the bar, outboard motor shop and 
canneries on the dock . As it turned out the urban rene"lal project "Ias 
de l ayed so the City of Cordova purchase d, throu[;h condemnation :procedures 
all necessary real estate clearing the \Yay for demolition of the old city 
dock and approach . Luckily an undamaged privatel y-oHned dock existed 
nearby that could be used by deep draft and coast guard vessels \>Ihile the 
neVI dock \Yas under construction . 

First stage bul khead and float remova l - Although the expansion of 
the small boat harbor Has not approved unti l August 1964 the plans Here 
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8. a. Ferry Dock Replac e ment 
b. Approach Ramp Bulkhead 

9. Dredlle Rental For 
a. Ferry Dock 

b. Restoration 
c. Expansion 

10. Removol of Dock Approoch 
8 Dock 
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Figure 4 
-.. __ .,/i"nRn()\/11 SMALL BOAT BAS IN, ALASKA 

CONDITION 16 MARCH 1965 
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II. Ferry Dock Utllilies 
12. Temporary Floats 
13. Float Repair. a Replacement 

a. Float Utilit ies 
b. Grid Replacement 

14. City Dock Replacement 
a. No. Breakwater Repair 
b. Complete Approach Trestle 
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F i gure 5 
SMALL BOAT BASIN.ALASKA 

CONDITION AUG. 1965 
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pretty I-Iell firmed Ilnd had tentative approval in June. One of the major 
proble ms in deepeninc and expnnding the smllll boot harbor Ims disposal of 
drede;ed cpoil. f\ total of about 535;000 cubic yards of materia 1 was 

873 

to be dredGed, lho,oOO cubic yards in the restoration portion of the 
harbor, 1)5,000 cubic yards in the ferry tenninal arell, and 240,000 cubic 
yards in the expnnsion portion of the small boat harbor. Several alter­
nutive a reas Here considered for dispm;nl of material, thos e beine; (1) an 
arell SOU'tll of the small hoat harbor; (2) barging the material about tlW Ilnd 
a half miles across Orca Inlet to u bay; (3) filline; of Odiak sloue;h; 
and (4) fillinG an arell north of the north breabl8ter. The area north of 
the north breaklwter, arell (1,), IWS selected purely on the basis of economics. 
It Ims impossible, hOlwver, to dispose of material on the beach without re-
to ininf; bulkheod.s. 

On 21, June 196Jt Il *97,000 contract HOS let for construction of the first 
stage bulkheau (fieure 2 ). Also included in this contract Has an item for 
removal of existing floats and stockpilinG them in prepnration for construction 
of ne\{ floats . At the time He very optimistically o " :5WllCd. that the dredging 
,",ould be accompli:,hed Hithin tH O to tltre(' l!IOlrLh:..; olld tho!; tlte floats could 
be removed I{hile most of the boots l{ere on the fishinG erowlds, at which 
time the least neeu for moorine; facilities existed. This assumption proved 
to be invalid because of problems in scheduling the dredgine; operation 
coupled Idth the mlljor problem of acquisition of rea l estote . To expedite 
the cOllstruction of the first stage bulkhelld tHO separate supply contracts 
were required. One for supplying piline; and timber and second for providing 
the hardware. These materials were ordered in May and delivered in June 
so they \>lOuld be available for the contrllctor to bee;in immediate construction 
on the first stage bulkhead. Although the contract for the first stage 
bulkhead and floot removlll was not closed out until April 1965, the first 
stage bulkhead itself was completed in mid-August 196h. 

With the completion of the first stage bulkhelld we hae1 a breathing 
spell JmoHinr; that we had on area where at l east some of the material from 
the drede;inu; c ould be disposed. 

Storm sewer, laGoon dikes and silt barrier - As design of the second 
stae;e bullrnead pror;re!5sed it become more and more apparent that not enough 
volume existed Hithin the bulkhead area to tllke all the materilll from the 
dred g ine;. 'i'here IWS a possibility that as much us 60,000 cubic yardS of 
material l{Quld require another disposal site. A tidal lae;oon Idthin the 
Cordova city limits offered an ideul disposlll site for this mllterial. All 
of the city ' s storm drainae;e flo,",ed into this arell, Hhich before the 
ellrthquake IWS inundated tl-lice daily alloldng mixinG of the fresh Hith the 
snlt Imter. Due to the 6 1/2 feet lllndmass uplift the laGoon was dry at 
all but the hieheGt title staGes . Prior to filline; the laGoon with drede;ed 
llloterilll storm dra ins had to be extended throue;h th8 area to prcvm t 
r;laciation of the storm runoffs Hhich Hould. threaten surroundine; development. 
'i'hus the dual purpose I{as accomplished of providine; a nearby disposal site 
as I-Ie ll os 1l11evilltine; the problem, Hhich had exis ted throughout the years, 
of icinc Hithin the small boat harbor due to fresh Hater runoff during 
e xtremely cold ,",cather . As llluch as six inches of ice had at times accu­
mulo"tOed Hithin the Cordova harbor causing damage to boats due to sprine;ing 
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of scam:; . 1'hc storm seHer Ha s to bc carried south of thc small boot harbor, 
rotlchly p::n'allcl \o!ith thc exist inc sanitary SCHc r . 'l'hc most economical 
mcthod of construction \o/::lS to providc n 72" x I~II" C~1P arch line l aid on 
tllc mud flats covcrcd Hith fill mntcrial protected by qunrry sp311s . This 
method of construction affordcd an idcal opportunity to reducr. ma inten3ncc 
ureuGinc \'Iithin the s mall b oot h3rbor duc to the blockinc of sediment 
t ransport into thc harbor around the southe3s t cnd of the south brenll.'ofatcr . 
Only a Iml dikc Has rC( luircd to eA"tcnd the south orca kl-lOtel' tyinG into the 
cover over the storm sp.vcr . This He cnlled the silt Q.'Jrricr . On 1 Scp­
tembcr l')Gl, conc;tructj.on \WS startcd 011 the s t orm SCHer , t hc In[',oon dike , 
and the silt barrier \'Iith construction compl eted on (3 Decembcr 1964 at a 
total cost of !r30t) ,OOO. 

Second stac;e bulkh cad - Of all of the: fentures of thc Cordova project, 
thc secolld stnGe bulJ<henrl cave thc most problem from the teclmica J. s t3nd­
p oint . 'l'he m3terial underlyinG thc a r ea of thc second stnc;c bulkhead i s 
sandy silt incapabl e of taJ<inc the lood thnt a 17' hiGh vcrtic31 \fall 
bulkhead Hould impose "hen filled Hith l iquificd dredGe(l mnterials . Extcn­
sive prob:i.ne aml annlys is Haf; accomplisheu to uet ermine the most economica l 
meth od of rctni.ninc: the drcdGed fill. Thc blllldlead as finnlly desicncc1 is 
s h mlrt on fi.Gure 7 and has mn.jor fcature :.; irwludin{; nn extensivc cable tie ­
back sYf;tcm t o de3dmen, a .fncinC of armor rock wlc1.er13 i n \-lith quarry 
spaLl s \·Ihieh in t urn \-lns u ndcrlain \-lith Gravel to provid.c the filt er 
rC<llli rcmcnts to retain the d rcdGed spoil, and a strcnGthcninc; of the first 
::;taC(' bull<hcnd by add.inc; s tonc to it" sem1O .nl facc . Our desiGn enrIco up 
a " a verticn l timber Hall actinG as 3 mc mbranc to retain the d redGed rill 
Hitll rock facinG to hold thc s lopcs oGainst "Iave action . On.12 November 
19Gh .- cor.struct :Lon bcc.3n on the sccond stac;e bullcllcntl ns He ll as st r c ll [,ct h­
cninc; of t he first staee bullmc nd . Included in th is c ontra ct \ms t he 
fenturc or b lnnketinc; the north b,'cakHntcr \-lith tHO fcct of c;ravel to 
prevent sccpaCe of thc fine drcclf';ctl matcrials throuc;h the porous stone 
north b rea kHater . This cont ract Hns complct ed 10 Mny 19()5 . To expedite 
complction of t hc sccond s taGc bllllcllcad 3nothcr supply contract \ofQ S 

entcred into lor prov i dinG t h(' pilinG and t iJn1o"J.' . 'rhesc mate ria l " Here 
c1cli.vcred i n Sept embcr 1,)64 so that Hhen thc ' ·"l1 l. ra ct \-raG let construct ion 
c ould start :i.nunedintely . Aftcr ordcrinc t hese matcrial::; and durinG c on­
s t ruction of thc second st31.T bulkhcad n l1 0ther supply contract for G,500 
lineal fcct of "Iirc r ope \w ::; rCcl1lircd t o provide ticl)acks . '£his m3tcrial 
\-/0::; dclivcred in Dccember 190; . 

North brcahwt('r 1'oo,h1OY - J\t this stace in t he pro,jcct thc plan hacl 
oj' Ilf'c (, :; "j.ty b e en I:lodifie tl t o inclu<l(, rctaini.n(, the cnd portion of ·thc 
c i ty clock, pn r ticul arly ad.j a ccnt. to thc Poi.nt Chchalis Canncry Hhi cll \w::; 

n o", to r f'main tn !Jlncc . 1'11(' C:i.ty o r Cortlova hnd spent virtllally all 
ava i.Lablc fu.nci:; 011 aC(l1lif; ition of oth('l' real cstatc nece,'sary for the 
pro.jcct :.111tl no other ::;ourcc of money Has ovailnble for rcal c::;ta t e ocqu i ­
si.t i on . Thc temporary approach from the clock Lo the north breaJawtcr 113cl 
bf'e ll compl ('t c tl. b ut no road acce:;::; cxistcd othcr thu n ovcr thc Cl.ty c1 oclt 
npp.r():1c:h, :;oon to be remov(ed . llccaus(' thc Point Chehalis Cnnncry provide:; 
the' I:D.jO \' cl:onomy or Cor dova thrOll[h pllrcha[;(', prnecG';inC [tn<1 ~hi.ppinc t he 
l oca l J'i:;h catc h it \m~ impcrative th~lt thc canncry remn :Ln in operntLol1, 
[111( 1 l'c>':l Ll Q('C C'::';~i ",:"1[ ; (1 p r im[ll'Y j'cqu :i :.:i:l.c f or i t:.; continuinG opcl'otion . 
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The Point Chehalis Cannery operation is nearly year- round, Hi,th a shutdmm 
of about a month durinG J anuary, thus establish i nc the date that access to 
it \-las needed . A contract for a road on the nOlth brcalmater Has let Hith 
\-lork starting 23 rlovember 1961~ to maintain that access. By thic time t he 
pattern had been set for includinG as much incidental Hork as He could 
reasonably foresee and schedule in contracts as they\·rere let . So included 
in this contraci; Has a feature fo:: repa irinG of the south brealmater Hhich 
,·/as beine; unde:nnined due to the uplift and also included Has protection of 
the entrance channel slope to be placed \'/hen dredginG Has accomplished in 
the entrance channel. This $121,000 contract Has completed on ) J\pril 196 5 
but the nOlth rooch-l8Y itse lf HilS completed 15 J anuary 196 5 . 

Ferry dock replacement and approach ramp bulkhead - Before removinG 
the dock approach, the nel? ferry dock had to be in place and operatinG so 
the Cordova-Valdez ferry schedule \'Iould not be upset . But before completinG 
the ferry dock, the mOOl'ace area had to be dredced 50 that the necessary 
rock protection for the fi,ll could be placed. This is Hhere the most 
critical timinG problem occurred. The dredGe \-185 capable of excavatinG 
8 to 10 thousand yards pel' day and required removal of the dock approach 
to enter the expansion portion of the small boat basin Hhich \ms the only 
other location available for drede;inG Hithout removinG the moored boats 
from the small b oa t harbor . Until this time the dredGe had been fully 
occupied in excavation of a channe l i n Orca Inlet 1~ miles south of the 
City of Cordova. Because of the anticipated bad Heather conditions in 
Orca Inle t in Janua ry throuGh April it ',lOS felt nececsary to complete the 
most needed pOltion of Orca Inlet before bringing the dredge into the 
protected Haters of the Cordova small boat basin . ~Jcheduline; the start of 
construction for the ferry terminal Has very difficult because He lme,1 that 
after October the dredge ',ould experience periodic forced shutdmm in Orca 
Inlet due to rouCh Hater. No one rea lly lmell \-lhen the dredge "lOuld f i nish 
in Orca Inlet . 

The ferry dock construction contract Has advertised on 5 October Hith 
start of construction based on the best Guess as to completion of dredGinG 
in Orca Inlet. Hork started on the ferry te:nninal on 5 December and as 
luck Hould have it, our predictions Here fa irly accurate. The dredGe 
started Hork in the ferry te:nninal area on 22 December and Has able to 
prepare the area in the front of the ferry dock almost to the day that the 
ferry dock contractor required this Hork accomplished . The crisis had 
passed "/ithout the major problems He feared could occur . But the probl em 
of compl et ing the ferry dock and dred~ing in front of it for the us e of the 
Cordova-Valdez ferry before the requirement for removing the old ferry 
dock still faced us . Lady Luck remained Hith us through this staGe also. 
The ferry ha d been scheduled to drydock in Seatt l e for its a nnua l 3 Heek 
Hinter checkup i n November but due to a combination of circumstances 
includine; extremely bad Heathe r in t h e Gulf of Alaska, HaG not able to 
start as scheduled . I n addition it required more Hork than ant i cipated 
by the State Ferry System a nd remained in Seattle lone;er tha n anticipated . 
The fe rry returned to Cordova on 13 February 1965 to find a completed ferry 
dock a nd Ha s able to resume its run to Valdez \{ith no interruption because 
of our actions . 
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The absence of the ferry a llmled us to remove the city dock approach 
and ferry landing Hith Hork starting 19 January 1965. The critical portion 
of the dock approach removal Has completed in time so that the dredge 1'las 
not delayed in its move into the expansion portion of the small boat harbor. 
lve a l so reactivated the older contract still in force for the removal of 
floats. The contractor for this portion of the 1{ark} a local resident} 1,as 
very sympathetic to our needs for removal of floats by increments. He 
removed the most seatlard floats to allow the dredge access to the expansion 
portion of the small boat basin leaving the balance of the float removal 
for a later dat e. 

The ferry dock contract also includeti the requirement for a bulkhead 
to the ne\{ approach and fill behind this bulkhead tying the approach to 
the neHly constructed road on the north breakwater. This the contractor 
accomplished concurrently Hith the ferry dock portion of his contract. 
This '{ark wa s completed in mid-December 1964 al101fing continued access to 
the Point Chehalis Cannery. 

Because He really did not knml the scheduling of the ferry dock con­
struction and because the schedule Has so tight} it was necessary to have 
the materials on hand for the contractor Hhen Hork Has to begin. Four 
supply contracts "ere required for obtaining and delivering the material 
to the site. One "as for the lumber for the ferry dock} another for the 
piling} a third for the hard",are} and the fourth to off-load the lumber} 
piling and hard1,are at Cordova to storage . The material arrived at Cordova 
in early October releasing us from the "lOrry of delays of delivery of 
material and consequent delays in completion of the dock. 

Hith the forthcoming removal of the approach to the city dock} water 
and electric lines to the Point Chehalis Cannery r equired removal. Perma­
nent utilities to the cannery ",ere not to be installed until construction 
of the ne1'1 city dock in the fall of 1965 so temporary Hater and pmler 
Here required to maintain operating capability. The technique of using 
4" aluminum irrigation pipe for providing temporary "ate r supply had been 
developed by the City of Anchorage shortly after the earthquake. This idea 
had been borrmled for the City of Valdez in the swmner of 1964 and some 
surplus irrigation pipe existed in Valdez. In mid-January 1965 ",e shipped 
3000 feet of irrigat i on pipe to Cordova and installed it on the mud flats 
from the city "ater main to the Point Chehalis Cannery. It "18S still in 
use in October 1965. A 50kw diesel p01,ered generator ",as installed at the 
cannery. The generator furnished all the required p01-ler for continuous 
operation of the cannery but the starting load for a 15kw motor operating 
the cannery's freezer overloaded the generator creating operating problems. 
To start the freezer} other motors and lights had to be shut off. This 
condition existed for about 3 months until the city installed a cable from 
t01-Tn to the cannery. 

Completion of dredging and r eplacement of floats - By the first of 
March 1965} 1,e began to feel that our problems were over} that schedules 
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"h }.eIll ',Iould 
could be made i~ith a fair degree of certainty and that any proLJ 

be minor, but ,~e still had several surprises in store. 

' n Alaska, 
Because of all the reconstruction Hork being accomplished ). }.e at 

pile-driving equipment for installation of floats Has not avai}.8b 
1}. boat 

the time required. The criteria for mooring boats 'Iithin the 5lU
8
t5 

harbor Hhile dredging "Ias in progress still remained but the f}.08 f March 
required removal 50 the dredge .,ould not be delayed. At the efo1d 0 in the 
the City of Cordova volunteered to install the floats temporar).}.)' ortion 
expansion portion of the basin 1-rhile dredging in the restorati OP ~ent a 
",as progressing. Before "Ie could start the permanent float p18C~e 0/ the 
very strong north wind came up and because of the tempora!"'J n8 t lJ. break­
float installation, they broke loose, drifting tOHards the SOlJ.t:tl dge 
"Iater into the dredge discharge line '-Ihich extended from the dre porth of 
bet",een the floats and the south breaJc1.rater to the disposal ar:a in this 
the north breala·later. The existence of the dredge discharge lJ-!1~rifting 
location "'as the only thing that kept the boats and floats from "Iould 
into the south breaja-rater 1-lhich because of its very rough surface the 
hav e cause o_ 3:!,)preciable damage to them. The discharge line he)..D. :Little 
i-lim,s su'osided and He had damaged floats on our hands, but ver-::! 
damage to boats. 

Here 
On 21 April 1965 the float installation construction bega O ' )..oats 

again He had an umlelcome surprise. The most easterly line of . f in this 
,{as found to lie over a rock outcrop "'hich precluded pile-driv J-og rock and 
area. Extensive probings ,·rere made t o determine the limit of -t,:tJ.e terly 
it Has found to extend to the stall floats on the second most e~ ~ ",as 
line of floats . Because of the small boat basin configuratioo :J-s.pacity 
impossible to revise the float layout without jeopardizing it s C )..ation 
and future most desirable float configuration . The float inst 8 ]... 'ng in 
contract ,las therefore modified by change order to include dri. ~ ]...~_ but 
the rock to receive the necessa!"'J piles. This ",as time-consUlTl :J.. :(1.~ontractor 
necessary so future developement Hould not be jeopardized. Tb.e e floats 
'·Ias able to utilize his pile-driving equipment efficiently on -tJ:'l. dock V1hile 
not requiring drilling as ",ell as the approaches and ne", publi. C s.ted at 
,-raiting for arrival of his rock-drilling equipment .,hich .,as 1- 0 c D. necessary 
Kodiak, about 300 miles a'-Iay. As soon as the equipment comple-t e of AlaslUl. 
'-!Ork at Kodiak it ,{as started to Cordova by to", across the GuV a the drill 
Here again an unpleasant surprise a,-raited. On the Hay to Cord c>-V to pur­
barge sank and the project ",as delayed. The contractor Has ao .:J...e 

Cordova, 
chase another drill barge in southeastern Alaska and haul it t C7 

finall~' completing float installation in August 1965. 

::J-8 st and 
]...1 uncom­

most ,·relcome contract of the ",hole project ",as [l contract for £3f. a ir of 
pleted 1-!Ork incorporating construction of the :: !'H t' :i.~y dock, r-e? :P the north 
the north breaJc1.later, completinG the sec ond ~.o ne of the road o :J:?- approach 
breaJc1.1ater, supplying utilities to the doc:(, and completing th.~ se '.las in 
trestle. Before design of the dock could begin a siting exerc ~ the dock. 
order to determine the most feasible and economical location I ~r 

City dock replacement and north brealmater road",ay - The 

\ 
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Many meetings had been held I·rith local interests in Cordova to detel'Tlline 

their desires, surveys had been made of several sites, ano. soil urobine;s 
I·rere utilized to determine potential dock stability . I n additio~ tl1e ~cc:ss 
to the dock by deep I'rater vessels had to be considered and after consi erlng 
several locations the location off the end of the north breakl-rater \oTa~h of 
selected . Other locations considered included a dock off the fill nO v t 
the north breakl-rater I·rhich I{SS ultimately discarded because of higl1 cos 
and lack of knmrledge as to I'Then the fill I·rould set up sufficientlY for 
the heavy traffic anticipated behreen Cordova and. the dock. The dOc1\~~ .ties 
it is nmr being constructed is 300 ' lone; and 30' Ilide I·rith complete U 1 ~ r 
and project depth at the face of the dock at 30' belmr mean 101'Ter 101·r ~ra e . 
Although the dock is long and narrmr, it should prove to be a usable t 0. 
structure. ~le ~rere limited in the size of dock that could be construe e l d 
by the Office of Emergency Planning regulations Ilhich stated that I·re co~ 
only replace i n kind the public portions of the dock. The previoUS doc .t 
although longer and I·rider had the Hashington Fish and Oyster CannerY onk~ a 
.. fldillu 

Inth the area on Ilhlch the cannery was located leased to the canne f Cordova 
that portion basically a private dock structure . Although the City 0 . 

would have preferred a large dock it I{as unable to finance an increBse ~~te 
size because of the expenditures the city had made in acquiring reB:" e~ 
for the other portion of the project. Construction of the dock stBJ. ve on 
24 June 1965 and is scheduled for completion on 1 5 November of th:i.S year . 

. actively 
Future plans for the City of Cordova - The Clty of Cordova hB S 11 

and energetically utilized its olm resources to fully utilize the !le~ sma 
boat harbor, dock and fill areas. The city has recently purchased t ~h 
Point Chehalis Cannery clearing the I·ray for the cannery to move aOt a e 
.. . S :i.nesses 

flll behlnd the bulkhead. The Clty has made overtures to other b1-1- t ted 
to establish on the fill utilizing the city dock or docks to be coo : ruc· 11 
off the face of the bulkhead. The old Point Chehalis C2nnery bU:i.)..d:Ln~/~e. 
be temporarily utilized by the city for a harbor master's house BPd °b lak 
The c ity has requested that the Corps of Engineers build an ent r B pc~ b ret -
Hater to reduce the amount of I·rave energy entering the Cordova smB ).. ff oa 
basin. Gathering basic data for wave studies and refraction and a. :i t ~ac­
tion analyses is nOH unde:n{ay. In addition I·Te are obtaining informa ~?n 
on Have heights within the small boat basin during storrrsto obta:i P es 1-

mates of dadge caused by those Haves. The State of Alaska has ).. e -t a 11 
contract for installation of additional float facilities I.,ithin t :pe sma 
boat harbor to accommodate the boats seeking safe moorage there. 

CONCLUSION 

The problem of r estoring and expanding the Cordova small boa. -t batsdin 
- pa e 

after the Alaska earthquake of ~larch 1964 sholled that, Hith coord::J- d 
effort on the part of responsible governmenta l bodies, a Horkab l e ,:n f 
result could be obtained. In this particular case the desired t ::iJ=P :Lng ?bl 
th . h· s ponsl e e varlOUS p ases of constructlon Has not controlled by those re t 
for construction due to phYSical restraints a nd economic factors -t~a t as 
conflicted ~Tith an ideal case . In spite of these problems the p:X:- C)Jec ~ 
completed quickly ~rith a minimum of disruption to the normal ecor:t- a UlY an 
connnerce. 
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TABLE 1 
CORDOVA SMALL BOAT BASIN 

CONSTRUCTION CONTRACTS 

Cont r act Name Additiona l Features Contract Start of Sched or 
Amount Const Actua l Compl 

Date 

1- Dock Rehab Repair Ferry Dock $76,000 9 May 64 23 Jun 64 
Compl ete New Dock t:J:j 

Approach 0 
~ 

2 . Debr is Cleanup $37,000 25 MCl Y 64 8 Jul 64 t-,3 

3· First Stage Bulkhead ($81,OOO- Corps) 24 J un 64 6 Apr 65 
t:J:j 
~ 

and Float Removal $97,OOO-Tota l rn .... 
Z 

4. Outfall Sewer Extension $ 54,000 29 Jun 64 29 Aug 64 ~ 
(South of Project) tr.1 rn 

t-,3 
5 · Storm Sewer Lagoon "Dikes, $306,000 1 Sep 64 8 Dec 64 0 

Si lt Bar r ier ~ 
~ Sanitary SevTer Project t-,3 

(North of Project) .... 
0 

6 . Second S t;age Bl anket North ($249,OOO- Corps) 12 Nov 64 10 May 65 Z 
Bul khead Breakwater $249,OOO-Tots l 

7· North Breakwater So. Brkwtr Repa ir, ($56,OOO- Corps) 23 Nov 64 5 Apr 65 
Roadway Entrance Cha=el $121,OOO-Tota l 

Sl ope Protection 
8 . Fer ry Dock Replace ($4,OOO-Corps) 5 Dec 64 1 May 65 

& Approach Ramp Blkhd $53,OOO-Total 

9 · Dredge Renta l New City Dock, Fer ry ($346,ooo- Corps) 22 Dec 64 5 Jun 65 
Landing, Restoration $557,OOO-Tota l 
& Expansion ex> 

00 
c.n 



10. Removal of Dock 
Approach 

11. Ferry Dock Utilities 

12 . Temporary Float 
Insta llat ion 

13 · 

14. 

Float Repairs & 
Repla~ements 

City Dock 
Replacement 

*Schedule A only 

TABLE 1 (Cont) 

Debris Removal $165,000 

Public Loading Dock, 
Float Approaches, 
Float Utilities 

North Breakwater 
Repair, Complete 
North Breakwater Road, 
Complete Approach Trestle 

$21,000 

($4, OOO-City) 
$4,000- Tota l 

$199, 000 

($20,000- Corps) 
$366,000-Total 

19 Jan 65 

19 Apr 65 

31 Mar 65 

21 Apr 65 

24 Jun 65 

16 Feb 65* 
1 May 65 

8 May 65 

3 Apr 65 

15 Aug 65 

15 Nov 65 

ex> 
ex> 
O'l 

() 
0 
> (/) 

t-:3 
> 
t'" 
tr:l 
Z 
8 z 
tr:l 
tr:l 
::0 ..... 
Z 
0 



TABLE 2 
CORDOVA SMALL BOAT BASIN 

SUPPLY CONTRACTS 

Contract Name Contract Date Work Completion 
Amount Started Date 

l. Piling & Timber for 1st Stage Blkhd $ 28,000 27 May 64 29 May 64 

2 . Hardware for 1st Stage Bulkhead 5,000 28 May 64 4 Jun 64 
tJj 

3 · Piling & Timber for 2nd Stage Blkhd 86,000 9 Sep 64 19 Sep 64 0 
> 
~ 

4. Lumber for Ferry Dock 18,000 17 Sep 64 3 Oct 64 tJj 

5· Piling for Ferry Dock 17 ,000 17 Sep 64 3 Oct 64 ~ ..... 
Z 

6. Hardware for Ferry Dock 6,000 17 Sep 64 3 Oct 64 ::0 
t<:! 

7· Off-Loading Lumber, Piling & Hardware 12,000 19 Sep 64 3 Oct 64 
UJ 
~ 
0 

8 . Field Survey, Sounding Channel to City Dock 4,000 11 Dec 64 15 Apr 65 ::0 
> 
~ 

9· 6,500 LF Wire Rope 2nd Stage Bulkhead 5,000 21 Dec 64 28 Dec 64 ..... 
0 
Z 

TOTAL $181,000 



Contract Name 

1. Water Supply System 

2 . Orca Inlet Dredging (1st Stage) 

3. Orca I n l et Dredging (2nd Stage) 

TABLE 3 
CORDOVA SMALL BOAT BASIN 

INCIDENTAL CONTRACTS 

Contract 
Amount 

$357, 000 

Unknown 

Start of 
Const 

22 Aug 64 

14 Aug 64 

t~ar 66 

Sched or Actual 
Completion Date 

16. Oct 6L~ 

10 Dec 64 

Jun 66 

co 
co 
co 


