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PORT OF BETHEL IMPROVEMENTS

I .  CONCLUSIONS AND EXECUTIVE SUMMARY

1. The economic and c u lt u r a l  development o f  the C ity  of Bethel

and o f  the Bethel S e rv ic e  Area depends la r g e ly  on the su ccessfu l 

re te n t io n  and development o f  the Bethel w ate rfro n t.

2. Without the immediate undertaking o f  a sustained program of 

r iverbank s t a b i l i z a t i o n ,  the Bethel w a te rfro n t ,  including the 

present lo catio n  of the bulk fu e l tan? f./nn and the fu tu re  

lo catio n  o f  the general cargo dock and in d u s t r ia l  a re a , w i l l  be 

l o s t .

3. The evidence gathered from our stu d ie s  since  1970, and from

1974 general cargo dock c o n s tru c t io n , show that port improvements 

and t h e i r  p ro te c tiv e  appurtenances r e s u l t  in permanent, or very 

long-term riverbank s t a b i l i z a t i o n .

4. Construction should commence in 1981 i f  p o ss ib le , or in  1932 

a t  the l a t e s t ,  to prevent the lo s s  o f  the bulk fuel storage 

tank farm, and to r e l ie v e  the expensive congestion a t  the 

general cargo handling f a c i l i t y .

5. Once begun, the e n t i r e  program o f  port develo.mient/riverbank 

s t a b i l i z a t io n  should be w holly  completed w ith  a l l  reasonable 

d ispatch to lessen the p e n a lt ie s  of i n f l a t i o n ,  and to lessen the
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chance o f  losing the p a r t i a l l y  completed improvements from 

any e c c e n t r i c i t i e s  o f  the Kuskokwim R iv e r .

The b e n e fits  to Southwest A laska from Bethel port improvements 

and bank s t a b i l i z a t io n  exceed the cost o f  f a c i l i t y  c o n stru c tio n .

Funding o f  the Bethel port development/riverbank s t a b i l i z a t io n  

program is  in keeping w ith  l e g i s l a t i v e  f i s c a l  p o lic y  of development.

That an adequate sum to fund a t  le a s t  the 1981-1982 co nstructio n  

phase should be appropriated from the general fund to the 

Department of T ran sp ortation  and Pu b lic  F a c i l i t i e s  fo r  use by 

the C it y  of B e th e l ,  as per the master plan f o r  port development,

upon submission by the C it y  o f  Bethel of the necessary design

and construction  plans and s p e c i f ic a t io n s .

In a l l  phases, time i s  of  the essence.
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I I .  PORT OF BETHEL SERVICE AREA

A laska. As the upper l i m i t  fo r  oceangoing v e s s e ls ,  the Port o f  Bethel

i s  the deep water e n try  port o f  Southwest A laska .

The Port o f  Bethel p re se n tly  serves a huge region o f  over 100,000 

square m ile s .  The C it y  o f  Bethel has developed in to  the center o f 

t ra d e , t ra n s p o rta t io n , d i s t r i b u t i o n ,  communications, a d m in is tra t io n , 

education, health  care  and c u lt u r a l  a c t i v i t y  fo r  over s i x t y  communities 

located on Kuskokwim Bay and the Kuskokwim R iv e r .

The re g io n 's  complexity and is o la t io n  makes water transporation

the most cost e f f e c t i v e  means o f  moving general cargo and bulk petroleum 

products in  and out o f  B e th e l.  These are unloaded at the Port of Bethel 

and transshipped to other communities by tugs and barges b e tte r  su ited  

to p ly  r i v e r  and shallow  coasta l w ate rs .

When the Yukon R iv e r  and the Kuskokwim R iv e r  are jo ined  together
1

by the Yukon-Kuskokwiin Crossing , now being in ve stig a te d  fo r  the Senate 

Tran sp o rtatio n  Committee, the Port o f  Bethel w i l l  be the deep water

The City of  Bethel occupies a central location in Southwest

1 P re lim in a ry  Engineering Report Yukon-Kuskokwim C rossing , G a l l i e t t  & 

Si 1 id e s ,  December 31, 1980.

II - 1



terminus of a major r i v e r  tra n sp o rta t io n  system, on a par w ith  those 

o f  the M is s is s ip p i  and the Amazon systems in terms o f  length and 

r e l a t i v e  importance to the area served. At th a t  time i t  w i l l  become 

f e a s ib le  to sh ip  goods to and from the Yukon R iv e r  system through 

B e th e l,  to the advantage of communities along both r i v e r s .

In  add ition  to general cargo and bulk f u e l ,  i t  i s  a n t ic ip a te d  that 

the Port o f  Bethel w i l l  then a lso  handle d ive rse  shipments such as 

timber harvested along the Yukon and Kuskokwim R iv e r s ,  the g ra in  and 

red meat output o f  the Nenana A g r ic u ltu r a l  P r o je c t ,  and NGL's and 

re f in e d  crude o i l  products from the Fairbanks a re a . At that t im e, the 

Port o f Bethel w i l l  increase  i t s  fue l s e rv ic e  area toward B r i s t o l  Bay, 

the A laska P e n in su la , and to Norton Sound. T ie s  to the Asian P a c i f ic  

Rim w i l l  be e sta b lish e d  fo r  the shipment o f  g ra in ,  red meat and timber.

Without a plan of development, and a concerted e f f o r t  to accomplish 

th a t  p la n , the Port of Bethel w i l l  never f u l f i l l  i t s  fu tu re  p o te n t ia l .  

Indeed, unless steps are taken to protect and expand the e x is t in g  

f a c i l i t i e s ,  the port w i l l  f a i l  to meet even i t s  present o b lig a tio n s  to 

i t s  se rv ic e  area.
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The problems fa c in g  the Port o f  Bethel can best be described

a s ;

A. INADEQUATE SIZE

1. The general cargo dock and staging area are too s m a l l .

The f i r s t ,  and l a s t ,  permanent improvement to the Port o f  Bethel was 

made in 1974 to accommodate re c e ip t  and e f f i c i e n t  handling of incoming 

cargo. Volume o f general cargo had increased from 9000 tons in  1967 

to 12,000 tons in 1972. About 25% o f  t h is  cargo was transshipped.

An important ad d itio n a l consideration  fo r  port construction  

in  1974 was the abatement o f  riverbank lo s s .

General cargo volumes in 1980 were in the v i c i n i t y  o f 

20,000 to n s , plus approxim ately 40,000 tons o f  g ra v e l .  Bulk fue l 

handlings were 16.5 m i l l io n  gallons (1075 b a r r e ls / d a y ) ,  up from 6 m il l io n  

g allons in  1967 and 11 m i l l io n  g allons in 1977. Over h a l f  of the incoming 

bulk fuel i s  p re se n t ly  r e d is t r ib u t e d ,  re s u lt in g  in the handling of 

approximately 24 m i l l io n  g allons annually  through the P o rt .

General cargo i s  now off-loaded at  several lo cat io n s  because 

o f  the i n a b i l i t y  o f  the dock staging area to re ce ive  a l l  o f  t h is  cargo.

The e x tra  cost o f  re-handling  the cargo i s  p re se n tly  about $20/ton.

T h is  e x tra  handling penalty  w i l l  increase  as the dock becomes more 

congested.

I I I .  THE PROBLEM
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F u rth e r ,  because o f  the s iz e  and frequency of incoming 

oceangoing barges, the tran ssh ip p in g  barges must be anchored offsho re  

when the ocean barges are unloading. T h is  displacement e f f e c t i v e l y  

h a lts  loading f o r  tra n ssh ip p in g . In  1980, t h i r t y - s i x  days o f  r i v e r  

navigation period were l o s t .  I t  i s  necessary to provide separate 

mooring f a c i l i t i e s  f o r  the tran ssh ip p in g  v e s s e ls .

2. The c o n stru ctio n  o f  the present general cargo dock

and staging area i s  composed o f  four c i r c u l a r  sheet s te e l p i le  c e l l s  

and wing w a l l s ,  g iv in g  a working frontage o f  approximately 240 f e e t .

By the end o f  the 1980's decade, the Port o f  Bethel w i l l  re q u ire  a 

general cargo dock and staging area having a fro n ta l  working area of 

1000 feet f o r  oceangoing v e s s e ls ,  plus several hundred fe e t  o f  mooring 

f a c i l i t y  in  Brown's Slough f o r  the a c t i v i t i e s  re la te d  to the tugs and 

barges engaged in  tran sh ip p in g .

3. I t  i s  proposed t h a t ,  during the 1981 and 1982 co n stru ctio n  

seasons, f.he r i v e r  frontage o f  the dock be extended westward by the 

addition  of two c i r c u l a r  c e l l s .  Working frontage would thus be increased 

from the present 240 fe e t  to approximately 360 f e e t ,  and o f fe r  g reater 

s e c u r it y  t r  the dock from lo s s  by ero sio n .

To enable the simultaneous mooring and working of the 

transship ping  v e sse ls  and the oceangoing barges, i t  is  proposed, during 

1981 and 1982, to widen Brown's Slough and construct 400 fe e t  of
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wall type bulkhead. The proposed improvements in  Brown's Slough w i l l  

a lso  provide adequate, sa fe  moorage f o r  the numerous small boats that 

are so important to the l i v e s  o f  the re s id e n ts  o f  B e th e l , and of the 

v i s i t o r s  to  Bethel from nearby v i l l a g e s .

I t  i s  proposed th a t  the ad d itio n a l 675 fe e t  o f  general 

cargo dock along the r i v e r  f ro n t  be constructed as ra p id ly  as funding 

permits t o ,  a) provide adequate space, b) to combat i n f l a t i o n ,  and c) 

to provide p o s it iv e  p rotection  from e ro sio n .

4. E s s e n t ia l  Warehousing immediately adjacent to dock side 

i s  n o n -e x is te n t .  When warehouse f in an cin g  becomes a v a i l a b l e ,  the 

o b vio u sly  best lo c a t io n  would be at  the general cargo dock, or in the 

immediately adjacent in d u s t r ia l  are a . No such warehousing and in d u s t r ia l  

area can be s a f e ly  developed u n t i l  the cargo handling f a c i l i t y  i s  enlarged, 

and some f u r t h e r  steps taken toward s t a b i l i z in g  the adjacent eroding 

r iv e rb a n k .

5. Construction Cost Estim ates fo r  the expansion and more 

e f f i c i e n t  u t i l i z a t i o n  o f  the Port o f  Bethel General Cargo Handling 

F a c i l i t y ,  expressed in 1982 d o l l a r s ,  a re  as f o l lo w s ;

Extend Dock from 240' to 360' $ 3 ,640,000

Extend Dock from 240' to 1,000' 13,720,000

Construct Warehouse 1,000,000

These f ig u re s  do not in clu de  the to ta l co st  o f  lanu 

a c q u is i t io n  which i s  subsequently d iscussed .
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B. RIVERBANK EROSION

1. Absent the necessary sustained expansion of the general

cargo handling dock and staging area as proposed in the 1971 Bethel 
2

Port Study Report , a permanent petroleum dock, warehousing and 

in d u s t r ia l  a re a , and appurtenant bank s t a b i l i z a t io n  i n s t a l l a t i o n ,  the 

riverban k a v a i la b le  f o r  these improvements i s  s u ffe r in g  se rio u s  lo ss  

from ero sio n . That erosion has reached a c r i s i s  s ta g e , threatening 

property improvements having a replacement value of between 35-50 

m il l io n  d o l la r s .  Re location  costs  are estimated at  about $25 m i l l i o n .

2 . The area o f  immediate, c ru c ia l  concern i s  the bulk 

fue l storage tank farm . A sudden, massive bank lo ss  j u s t  upstream of 

the tank farm, plus l e s s e r  but su b s ta n t ia l  lo sses downstream makes i t  

evident that i f  steps are  not taken during 1981-82 to avoid a to ta l 

$9 m i l l io n  l o s s ,  the tank farm must;

a) R e lo c a te , te m p o ra rily , fu r th e r  from the r ive rb an k 

(th e  p lan t has moved twice b e fo re ) ,  or

b) Relocate a t  some lo c a le  other than B e th e l .

2 Medium D raft  Port F a c i l i t y  At B e th e l,  A la sk a , G a l l i e t t  & S i l i d e s ,  

November 1971
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The co st o f  a temporary re lo c a t io n  is  estimated 

a t  $3 m i l l i o n ,  e x c lu s iv e  o f  land a c q u is it io n  c o sts .  

The estim ated 1981-1982 cost of the riverbank 

s t a b i l i z a t i o n  program designed to provide the 

Port o f  Bethel w ith  a petroleum dock and to secure 

the s a fe t y  o f  the bulk fuel storage f a c i l i t y ,  is  

estimated a t  $3 ,230 ,000 . The 1981-1982 f a c i l i t i e s  

are envisaged as a permanent c i r c u l a r  c e l l  type 

dock, wing w a l l s ,  bulkhead, and a r t ic u la t e d  

concrete mat.

To a s s i s t  in  maintenance, r e p a i r ,  and monetary 

co n tr ib u tio n  to fo llo w in g  Phases o f  port development 

and bank s t a b i l i z a t i o n ,  the C ity  o f  Bethel i s  

considering the im position o f  a wharfage fee of 

between U to 3t per g a llo n  handled over the 

petroleum dock. Such a fe e ,  added to the cargo dock 

le ase  and wharfage fe e s ,  w i l l  spread the maintenance 

cost to a l l  of the people in the Bethel se rv ic e  a re a , 

and provide a dedicated fund fo r  matching funds to 

State  p a r t ic ip a t io n  in subsequent phases.

Relocation  o f  the bulk fuel tank farm to a l o c a l i t y  

other than at Bethel w i l l  add approximately 25<f. per 

g a llo n  l ig h te ra g e  fee to a l l  fuel brought to Bethel 

and the u p r iv e r  communities. At the 1980 volume
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brought in and stored at  B e th e l,  the added cost 

to the consumer would be $4 m i l l io n  each y e a r .

3. In d u s t r ia l  Expansion o f  marine oriented in d u stry  i s  

s e v e r ly  in h ib ite d  by continuous danger posed by the u n s ta b il iz e d  

r iv e rb a n k . The prime example o f  t h is  i s  the f is h in g  and f i s h  processing 

in d u s try .

C u rre n t ly  the value o f  f i s h  sold at Bethel has an average 

wholesale  value o f  between $6-$10 m i l l io n .  The m a jo r ity  o f  the f is h  

are  exported e i t h e r  semidressed (gutted) or in  the round. Most were 

exported by a i r .  Although barge companies have in d icated  a w i l l in g n e s s  

to stage f re e z e r  vans f o r  backhaul in B e th e l ,  there i s  no place on the 

w a te rfro n t  f o r  such stag in g .

The value o f  the l o c a l l y  caught f i s h  product would be 

s u b s t a n t ia l ly  increased i f  f in is h e d  pack processing could occur at B e th e l.  

However, f i s h  processing f a c i l i t i e s  re q u ire  d i r e c t  access to the r i v e r  

system. Before such f i s h  processing f a c i l i t i e s  can become a r e a l i t y ,  

r ive rb a n k s t a b i l i z a t io n  and dock space must occu r. Lacking such 

s t a b i l i z a t io n  and space i t  i s  impossible to a t t r a c t  long-term c a p ita l  

investment to w aterfro n t in d u stry .  N e ve rth e le ss , development o f  such 

in d u stry  i s  e s s e n t ia l  to Bethel and i t s  s e rv ic e  are a .

4. Causes o f  E ro s io n . B a s i c a l l y ,  r iverban k erosion i s  

caused by permafrost degradation, r a i n ,  wind, water r u n - o f f ,  and wave 

act io n  generated by wind and passing boats. The erosion i s  not caused
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d ir e c t ly  by breakup and attend ant high w ater. What happens i s  that 

the permafrost m e lts ,  the thawed s o i l  s l u f f s  to the toe and is  only 

then removed by the r i v e r  which a c ts  as a c a r r i e r  during high water 

perio ds , or when the s lu f fe d  s o i l  i s  c a rr ie d  into  the r i v e r  by wave 

a c t io n . When th a t  s o i l  i s  removed a new la y e r  i s  exposed and the 

process repeats i t s e l f .

5 . Remedial Measures. I t  appears that the best method 

o f h a lt in g  the erosion  process i s  to interpose a covering s t ru c tu re  

between the s o i l  and the a c t io n  o f  the wind, sun, r a i n ,  and wave. The 

s t r u c t u r e (s )  should have as high a u t i l i t a r i a n  value as p r a c t i c a l .

Once begun, the e n t i r e  program o f  port development/riverbank 

s t a b i l i z a t io n  should be w holly  completed with a l l  reasonable speed to 

lessen the chance of loosing the p a r t i a l l y  completed portion from 

e c c e n t r i c i t i e s  o f  the r i v e r .

Expansion of the general cargo dock and staging a re a ,  

development o f  a warehousing and in d u s t r ia l  a re a , and the co n stru ctio n  

of a petroleum dock and appurtenances are de facto  permanent, or very 

long-term, methods o f  r iverban k s t a b i l i z a t io n  and u t i l i t a r i a n  use of 

the w a te rfro n t .

Our experience to date has shown th a t  the s a f e s t ,  

longest l i f e  c o n stru ctio n  i s  th a t  o f  c i r c u l a r  c e l l s ,  such as those 

which comprise the e x is t in g  general cargo dock. Th is  type of
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construction  i s  a lso  the most expensive . I t  i s  most cost e f f e c t iv e  

when used fo r  dock purposes to accommodate larg e  oceangoing cargo 

v e ss e ls  and fu e l barges, and to absorb the impact of mooring or of 

very  heavy cargo handling equipment.

For the mooring o f  the sm a lle r  transship ping  v e s s e ls ,  

and fo r  the s t a b i l i z a t io n  o f  the w are h o u sin g /in d u stria l a re a , i t  i s  

proposed to design and i n s t a l l  an adequate w all type bulkhead. Given 

the s o i l  s t ru c tu re  a t  B e th e l ,  and the u n c e rta in t ie s  o f  r i v e r  bottom

m ig ra tio n , wall type co n stru ctio n  does not provide the assurance of

c e l l u l a r  c o n stru c t io n . However, the cost per l in e a r  frontage foot i s  

only 40% of the cost o f  c e l l u l a r  co n stru c tio n . Expressed in  1982 

d o l la r s  our extimate fo r  a 1200 foot long wall type bulkhead, extending 

from Lot 11, B lock 20 to the West s id e  o f  Main S t r e e t ,  i s  $6 ,420,000.

Less c e r t a in ,  but, we b e l ie v e ,  h ig h ly  usefu l and of

adequate l i f e  expectancy, i s  an a r t ic u la t e d ,  concrete mat. We propose 

th a t  such a p ro te c t iv e  concrete mat be in s t a l le d  between the bulk fuel 

storage tank farm and Main S t r e e t .  In 1982 d o l la r s ,  the estimated 

in s t a l le d  cost i s  $4 ,759,000. The cost per l in e a r  frontage foot of 

a r t ic u la t e d  mat co n stru ctio n  i s  approximately one-tenth the cost of 

c i r c u l a r  c e l l s  and one fourth  that o f  w a ll  type bulkhead. However, i t  

has l i t t l e  u t i l i t a r i a n  use beyond the abatement of r iv e rb a n k  lo ss  and 

small r iv e rb o a t  t ie -u p .
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6. A lt e r n a t iv e  To Riverbank S t a b i l i z a t i o n . F a i lu r e  to 

undertake an adequate r ive rb a n k s t a b i l i z a t i o n  program such as o utlined  

above w i l l  r e s u l t  in  lo ss  past F i r s t  S t re e t  by the y e a r  2000, inclu din g  

l i k e l y  i s o la t io n  of the  cargo docking f a c i l i t y .  Loss o f  the tank 

farm i s  an e a r ly  c e r t a in t y .  By the y e a r  2030 erosion w i l l  have reached 

Second Avenue in  some p la c e s ,  and w i l l  include lo ss  o f  the dock.

Economic and c u l t u r a l  lo sse s  from non-development are not c a lc u la b le .

C. LAND OWNERSHIP, DESIGNATION, AND ACQUISITION

1. Ownership and Present Use

Present ownership and land use w ith in  the port 

development/bank s t a b i l i z a t io n  area i s  a m ixture of sometimes unrelated 

a c t i v i t y .  The economic fu tu re  o f  Bethel and the Bethel S e rv ic e  Area 

would b e n e fit  g r e a t ly  from the lo g ic a l  re so rt in g  of these a c t i v i t i e s  

and land uses.

2. Needed Area Designation and A llo c a t io n

✓

The port development/bank s t a b i l i z a t io n  area d e s c r it  id 

below, and shown on the p la ts  accompanying t h is  re p o rt ,  should be 

rezoned to por* development use. I t  should be re su b d iv id e d , i f  n ece ssary , 

and space f o r  s p e c i f i c  u ses, i . e . ,  docking, stag in g , warehousing, 

i n d u s t r i a l ,  should be a l lo c a te d . A dedicated s t re e t  should be provided 

immediately ad jacent to p ie rs id e  f o r  -universal pub lic  a c c e ss , and fo r  dock/ 

b u lkh e ad /art icu late d  mat c o n s tru c t io n , maintenance, and use. A l l
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property w ith in  the designated area needed f o r  c o n stru c t io n , or which i s  

not in conforming port development use, should be acquired by the C it y .

3. General D escrip tio n  o f  Port Development Area

The area th a t  should be designated fo r  port development/ 

bank s t a b i l i z a t io n  purposes i s  described as fo l lo w s ;

a) Vacated Second Avenue East of Bridge Aver.ue, and

b) Between Brown's Slough and Main S t r e e t ,  a l l  property 

south o f  Second Avenue and Bridge Avenue, and

c) West of Main S t r e e t ,  a l l  of T r a c t  E ,  T ra c t  B ly in g  

south and e ast  of Mission Lake Road except Lots 33 

through 41 of Block 3 , a l l  property south of F i r s t  

Avenue to U. S .  Survey No. 4000 (PHS p ro p e rty ) ,  and

d) A l l  of U. S. Survey No. 4000 south of the State  

Highway, and

e) T r a c ts  42 , 43 , and 44 west of U. S . Survey No. 4000.

4. Land A c q u is it io n

a) 1981-1982 C o n stru ctio n . For the 1981-1982 general 

cargo dock and staging area expansion, the C ity  must 

acquire  the fo l lo w in g ;
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e Lots 1, 2 , and 3 , Block 19, and

• Vacation o f  Second Avenue e a st  of Bridge Avenue.

For the petroleum port and co n stru ctio n  to 

protect the bulk fue l storage tank farm an entry  permit w i l l  be needed 

from the P u b lic  Health S e rv ic e .

b) Future Construction and Development

I t  i s  proposed that the C it y  purchase or otherwise 

acquire such property w ith in  the port development/riverbank s t a b i l i z a t io n  

area (p r o je c t )  th a t  i s  necessar ' fo r  construction  and/or i s  not being used 

in conform ity w ith  t h i s  Master Plan.

The C it y  should immediately seek the a c q u is it io n  

of a l l  vacated P u b lic  Health S e rv ice  property w ith in  the designated 

p ro je c t  area f o r  use in connection with the petroleum products port 

and probable secondary general cargo port f a c i l i t i e s .  Such pub lic  lands 

should be t ra n s fe rre d  fre e  of c o st .  The a c q u is it io n  o f  any p r iv a te  

property necessary to fu tu re  construction  and development can be aided 

through the use o f  part of the petroleum dock gallonage fee and general 

cargo wharfage fe e s .

5. Land Costs

The cost of land a c q u is it io n  fo r  proposed 1981-1982 

general cargo dock expansion and Brown's Slough widening and moorage is  

included in the co n stru ctio n  estim ates shown h e re in . Total cost of land

» Lots 3, 4, 5, 6, 7, and 8, Block 20
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a c q u is it io n  f o r  port development depends g re a t ly  on the cooperation 

pf a l l  present inholders and p o te n tia l  b e n e f ic ia r ie s .  Th e re fo re , t h is  

to ta l  land a c q u is it io n  cost must aw ait the 1982-1983 annual updating 

of the Port Development Master Plan and the C it y  o f  Bethel Comprehensive 

P lan.
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IV . MAXIMUM TERM CONSTRUCTION SCHEDULE

The fo llo w in g  schedule o f  improvements i s  the maximum reasonably 

a llow able term o f  c o n stru c tio n  to f i r s t  protect v i t a l  e x is t in g  

f a c i l i t i e s ,  and then to develop the economic p o ten tia l of the Port 

o f  B e th e l.  An a cce le ra te d  co n stru ctio n  program would lessen the 

chance of the e n t i r e  problem becoming moot through lo ss  o f  e x is t in g  

and p a r t i a l l y  completed improvements from e c c e n t r ic i t ie s  o f  the 

Kuskokwim R iv e r .

A. 1981 - 1982

1. Petroleum Dock And Tank Farm Protection

a) One 60 foot diameter c i r c u l a r  c e l l

b) 200 fe e t  o f  w all type bulkhead

c) Approximately 700 fee t o f concrete mat

2. Transshipping vessel moorage

a) Widen Brown's Slough

b) 400 fe e t  o f  wall type bulkhead

c) Dredging and b a c k f i l l

3. En large General Cargo Dock

a) Two 60 foot diameter c i r c u l a r  c e l l s

b) Acquire land
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a) 1000 fee t o f  a r t ic u la t e d  concrete mat

a) 400 fe e t  o f  w all type bulkhead commencing a t  Main

S tre e t  and proceeding upstream toward general cargo dock.

1. In d u s t r ia l  Area

a) 800 fee t of v/all type bulkhead, proceeding upstream to 

Lot 11, Block 20, to complete in d u s t r ia l  area p rotection .

D. 1985 and 1986

1. General Area Bank S t a b i l iz a t i o n
i

a) Approximately 3,200 l i n e a r  fe e t  o f  a r t ic u la t e d  

concrete mat, to complete bank s t a b i l i z a t io n  other 

than in d u s t r ia l  and cargo dock a re a s .

IV - 2



E. 1987 - 1990

1. P ro te ctio n  and Completion o f  General Cargo Dock and 

Staging Area

a) In crem en ta lly  extend general cargo dock and staging 

area to the SW Corner o f  Lot 11, Block 20 through 

the construction  o f  e ight ad d itio n a l 60 foot diameter 

c i r c u l a r  c e l l s .

F. 1981 - 1990

1. Designate Port o f  Bethel development area l i m i t s ,  to 

include a l l  o f the lands described in Section I I I  C 3, 

General D escription  o f  Port Development Area.

2. Acquire a l l  vacated Public  Health Land fo r  use and le ase  

in connection with the petroleum products docking and 

storage f a c i l i t y  and secondary general cargo dock.

3. Acquire a l l  other a v a i la b le  vacated Federal lands w ith in

the Port o f  Bethel development area . \

4. Resubdivide and a l lo c a t e  lands w ith in  port development 

area fo r  s p e c i f ic  uses.

5. Acquire such property that is  p re se n tly  in non-conforming 

port development, use.
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V. CONSTRUCTION COST ESTIMATES

A. NOTES

1. I n f l a t i o n . The fo llo w in g  co n stru ctio n  cost estimates 

f o r  a l t e r n a t iv e s  A - D include a 15% annual increase 

a t t r ib u t a b le  to i n f l a t i o n  in  m ateria l and labor c o sts .

2. Design. Estim ates are based on e x is t in g  s t a t e - o f- th e - a r t .  

Technical advances and in n o vative  design may reduce the 

costs shown. For example, in  1972 we were to ld  t h a t ,

"nothing can be done a t  B e th e l . "  The e x is t in g  medium 

d ra ft  cargo handling f a c i l i t y  refuted that contention.

3. E f f e c t  o f  Accelerated Schedule. A ccelerated construction  

schedules can reduce co sts  by taking advantage of economies 

of s c a le ,  and by o f fs e t t in g  the penalty o f  annual in f la t io n .  

Moreover, quick completion reduces po tentia l lo ss  of e x is t in g  

and p a r t i a l l y  completed f a c i l i t i e s ,  from riverbank e ro s io n , 

p r io r  to completion of the to ta l  port f a c i l i t y / b a n k  

s t a b i l i z a t io n  program described h ere in .



B. ESTIMATES ( I n  Thousands)

\

1. A lt e r n a t iv e  A $ 1982 $ Futuri

1981-1982 General Cargo Dock 
Petroleum Dock and Protection  
Warehouse

3,640
3,230
1,000

3,640
3,230
1,000

1981-1982 P ro je c t 7,870 7,870

1982-1983 1000 l i n e a r  fe e t  mat protection 
400 l i n e a r  fe e t  w all bulkhead

1,286
2,140

1,479
2,460

1982-1983 P ro je c t 3,426 3,939

1983-1984 800 l in e a r  fe e t  wall bulkhead 4,280 5,564

1985 1600 l i n e a r  fe e t  mat protection 2,058 2,984

1986 1600 l in e a r  fe e t  mat protection 2,058 3,293

1987 2 c i r c u l a r  c e l l s 2,520 4,410

1988 2 c i r c u l a r  c e l l s 2,520 4,788

1989 2 c i r c u l a r  c e l l s 2,520 5,166

1990 2 c i r c u l a r  c e l l s 2,520 5,544

TOTAL PROGRAM $29,772 $43,558

1981-1990



( In  Thousands)

1. General Cargo Dock

2. Petroleum Dock &

Tank Farm Protection

3. W aterfront In d u s t r ia l  

Area Pro tectio n

4. General Area Riverbank 

Pro tectio n

5. Warehouse 1982

$ 3,873

$ 6,420

$ 4,759

$ 1,000

$ 3,969

$ 8,024

$ 7,017

$ 1,000

$29,772 $43,558

A lt e r n a t iv e  A g ives maximum b e n e fit  per d o l la r  in ve ste d. I t  a llow s 

cargo handling f a c i l i t i e s  and in d u s t r ia l  area to reach f u l l e s t  

p o te n tia l  while  sim ultaneously  providing fo r  bank s t a b i l i z a t i o n .

Construction cost savings can be re a liz e d  by shortening completion 

period. Accelerated co n stru ctio n  w i l l  take advantage of economies of 

sc a le  and o f fs e t  i n f l a t i o n .
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2. Alternative B

1981-1982 Petroleum Dock & Pro tectio n  3,230

1982-1983 1200 fe e t  bulkhead 7,382

1983-1984 8000 fee t mat p rotection  13,376

$27,628

1981-1982 Cargo Dock $ 3,640

A lt e r n a t iv e  B continues to provide the needed in d u s t r ia l  area 

. and bank p ro tectio n . I t  does not a llo w  the general cargo 

handling f a c i l i t i e s  to reach t h e i r  needed s iz e  and, th e re fo re ,  

w i l l  add to cargo handling c o s ts .

3. A lt e r n a t iv e  C

1981-1982 Cargo Dock $ 3,640

1981-1982 Petroleum Dock & P ro te ctio n  3,230

1982-1983 9000 feet mat p rotection  13,311

$20,181

A lt e r n a t iv e  C provides the minimum reasonable a l t e r n a t i v e . Though 

i t  provides bank s t a b i l i z a t io n  fo r  an indeterminate p e r io d , po ssib ly  

25 y e a r s ,  i t  provides only temporary r e l i e f  to the in creasing  problem 

o f e f f i c i e n t  cargo handling. Under t h is  a l t e r n a t i v e ,  expansion of 

the general cargo dock w i l l  re q u ire  removal of e a r l i e r  co n stru ctio n .
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4. Alternative D

A lt e rn a t iv e  D i s  an emergency measure to safeguard e x is t in g  

f a c i l i t i e s  o n ly .  I t  provides the minimum acceptable 

a l t e r n a t iv e .

1982-1983 10,000 linear feet of mat protection $13,825
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